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Background & aims: Being “at risk of malnutrition”, which includes both malnutrition and the risk to be
so, is associated with increased morbidity and mortality in both surgical and non-surgical patients.
Several strategies and guidelines have been introduced to prevent and treat this, but the effects are
scarcely investigated. This study aims to evaluate the long-term effects of these efforts by examining
trends concerning: 1) the prevalence of patients «at risk of malnutrition» and 2) the use of nutritional
support and diagnostic coding related to malnutrition over an 11-year period in a large university
hospital. Moreover, we wanted to investigate if there was a difference in trends between surgical and
non-surgical patients.
Methods: From 2008 to 2018, Haukeland University Hospital, Norway, conducted 34 point-prevalence
surveys to investigate the prevalence of patients «at risk of malnutrition», as defined by Nutritional
Risk Screening 2002, and the use of nutritional support at the hospital. Diagnostic coding included ICD-
10 codes related to malnutrition (E43, E44 and E46) at hospital discharge, which were extracted from the
electronic patient journal. Trend analysis by calendar year was investigated using logistic regression
models with and without adjustment for age (continuous), gender (male/female) and Charlson Comor-
bidity Index (none, mild, moderate or severe).
Results: The number of patients included in the study was 18 933, where 52.1% were male and the
median (25th, 75th percentile) age was 65 (51, 76) years. Of these, 5121 (27%) patients were identified to
be «at risk of malnutrition». Fewer surgical patients (21.2%) were «at risk of malnutrition», as compared
to non-surgical patients (30.9%) (p < 0.001). Adjusted trend analysis did not identify any change in the
prevalence of patients «at risk of malnutrition» from 2008 to 2018. The percentage of patients «at risk of
malnutrition» who received nutritional support increased from 61.6% in 2008 to 71.9% in 2018
(p < 0.001), with a range from 55.6 to 74.8%. This trend was seen for both surgical and non-surgical
patients (p < 0.001 for both). Similarly, dietitians were more involved in the patients’ treatment
(range: 3.8e16.7%), and there was increased use of ICD-10 codes related to malnutrition during the study
period (range: 13.0e41.8%) (p < 0.001). These trends were seen for both surgical patients and non-
surgical patients (p < 0.001), despite use being less common for surgical patients, as compared to
non-surgical patients (p < 0.001).
Conclusions: This large hospital study shows no apparent change in the prevalence of patients «at risk of
malnutrition» from 2008 to 2018. However, more patients «at risk of malnutrition», both surgical and
non-surgical, received nutritional support, treatment from a dietitian and a related ICD-10 code over the
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study period, indicating improved nutritional routines as a result of the implementation of nutritional
guidelines and strategies.
© 2021 The Author(s). Published by Elsevier Ltd. This is an open access article under the CC BY license

(http://creativecommons.org/licenses/by/4.0/).
1. Introduction

Patients «at risk of malnutrition» are defined as those who are
malnourished or at risk of being so [1], but the terms “at risk of
malnutrition” and “malnutrition” are often merged. Patients “at
risk of malnutrition” are identified by a validated screening tool,
such as the Nutritional Risk Screening 2002 (NRS 2002) [2].
Patients «at risk of malnutrition» have a higher morbidity and
mortality [3e5], in addition to increased health care cost [6], as
compared to those who are not. The condition is frequently
observed across all hospital units, and its prevalence has been
studied in relation to disease categories, wide categories of age and
BMI, and numbers of diagnoses [7]. However, its prevalence among
surgical, as compared to non-surgical, patients is less investigated.

In 1999, the Council of Europe made a network to work sys-
tematically towards the integration of nutrition in patient treatment
care [8], and in 2003 the European Society for Clinical Nutrition and
Metabolism (ESPEN) published guidelines regarding screening
for «at risk of malnutrition» [9]. These actions, together with a
request from the Patients' Board regarding the integration of nutri-
tional assessment and treatment into patient care and better hospital
food for patients, resulted in a local nutritional strategy at Haukeland
University Hospital, Norway, in 2006 [10]. This led to the Norwegian
Ministry of Health's guidelines regarding how to prevent and treat
malnutrition (2009) [11] and the classification of malnutrition as a
priority in the Western Norway Regional Health Authority's safety
programme [12] and national programme In Safe Hands (2015) [13].
The measures in In Safe Hands are as follows: 1) identify those who
are at risk for malnutrition; 2) conduct nutritional assessment on
patients «at risk of malnutrition»; 3) give sufficient nutritional sup-
port to patients «at risk of malnutrition»; and 4) pass on the infor-
mation. Patients identified to be «at risk of malnutrition» by NRS
2002 classifies to the ICD-10 code E46 in Norway, and should ac-
cording the Norwegian guidelines be treated [13,14].

As a part of the local nutrition strategy, Haukeland University
Hospital started a quality improvement project in 2008 that aimed
to monitor the prevalence of patients «at risk of malnutrition», as
well as monitor and improve the clinical nutrition practice, by
conducting regular point-prevalence surveys among hospitalised
patients. Analysis from the first two years of these surveys
demonstrated an improved screening performance, but no change
in the percentage of patients «at risk of malnutrition» or number of
those who received nutritional support [15]. However, it is well-
known that implementation of guidelines takes time [16]. We
wanted to investigate if there has been a change in the trend of the
prevalence of patients «at risk of malnutrition», its corresponding
treatment strategies and use of diagnostic coding at discharge
during an 11-year period. Moreover, we wanted to study if the
trends differ between surgical and non-surgical patients.

2. Methods

2.1. Study sample

The study included patients 18 years and older screened for
being «at risk of malnutrition» from 34 point-prevalence surveys at
Haukeland University Hospital, Norway, during the period
31.01.2008e13.09.2018. These surveys were mandatory for somatic
departments and repeated two to four times per year [15]. Patients
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who were terminal, pregnant or having bariatric surgery were not
screened for being «at risk of malnutrition». Duplicates are
included, as the study aims to picture the hospital's daily patient
composition.

2.2. Ethics

The Regional Committee for Medical and Health Research Ethics
approved the request to use these data without signed consent
from the patients (approval number 2018/904). Information about
the surveys are available for the public at the Haukeland University
Hospital's webpage [17]. The study is in accordance with the
Declaration of Helsinki.

2.3. Clinical data

The point-prevalence surveys were conducted on a predefined
Thursday. NRS 2002 was used to identify patients «at risk of
malnutrition», which is the same screening tool used in the daily
nutritional practice at Haukeland University Hospital. Therefore,
regular lectures and computer-based training regarding how to
fulfil NRS 2002 are available for the health care professionals at
the hospital. First, the registrar (nurse, nurse assistant or physi-
cian) at the wards answered “yes” or “no” to the four introductory
questions regarding low BMI (<20.5 kg/m2), recent weight loss,
recently reduced food intake and critical illness [2]. “Yes” to one or
more of these four questions leads to the final screening, which is
based on more in-depth questions regarding the patient's nutri-
tional status (score 0e3) and the severity of the patient's disease
in light of nutritional requirements (score 0e3), as well as one
additional score if the patient is older than 70 years. A total score
�3 in the final screening identifies the patient to be «at risk of
malnutrition», which per definition also includes those who are
malnourished. In addition, the registrar answered questions
regarding nutritional support (none, planned (not specified),
menu modification, oral nutrition supplement, enteral nutrition
or parenteral nutrition) and whether a dietitian was involved in
the patient care (“yes” or “no”). These data were recorded in a
professional data retrieval system developed by Webport (Web-
port AS, Grimstad, Norway).

Diagnostic coding related to malnutrition included the use of
the International Classification of Diseases, 10th version, (ICD-10)
codes E43 (unspecified sever protein-energy undernutrition), E44
(protein-energy undernutrition of moderate and mild degree) and
E46 (unspecified protein-energy undernutrition) at discharge.
These datawere assigned from the hospital's patient administrative
system. The same system was used to find information about di-
agnoses and whether the patient was surgical (based on the exis-
tence of surgery-related procedure codes). Physical status was
evaluated by the Charlson Comorbidity Index (CCI); 1e2 scores
were defined as mild, 3e4 as moderate and �5 as severe physical
status [18].

2.4. Statistical analysis

Patient and nutritional characteristics were quantified using
descriptive statistics. To test for differences in characteristics be-
tween surgical and non-surgical patients, we used the
ManneWhitney U test for continuous data and the chi-square test
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for categorical data. To examine trends in the prevalence of
patients «at risk of malnutrition», use of nutritional support and
ICD-10 codes, we used binary logistic regression models. The
model-based prevalence estimates, adjusted for age (continuous),
gender (male/female), and Charlson Comorbidity Index none, mild,
moderate or severe (categorical) were presented in graphical
format together with the observed estimates. The trend analyses
were performed for the total sample as well as for surgical and non-
surgical patients. To examine if trendswere different in surgical and
non-surgical patients, we compared models with and without the
time-by-group interaction term using the likelihood ratio test. We
performed the analysis in the IBM SPSS Statistics and R 3.6.2 [19] for
Windows, and p-values below 0.05 were considered as statistically
significant.
3. Results

3.1. General and nutritional characteristics

Of the 26 358 patients admitted towards that participated in the
34 point prevalence surveys, 18 933 (71.8%) were included in the
current study after excluding those who met the exclusion criteria
and were not screened for being «at risk of malnutrition» for un-
known reasons (Fig. 1). The patients and nutritional characteristics
of the study sample are described in Table 1 and Table 2, respec-
tively. Overall, 9866 (52.1%) were men, and the median (25th, 75th
percentile) age, BMI and length of stay was 65 (51, 76) years, 25.0
(22.1, 28.4) kg/m2 and 8.0 [4,18] days, respectively. In total, 7582
(40.0%) were surgical patients. The surgical patients tended to be
younger, have fewer diagnoses, a lower Charlson Comorbidity In-
dex, and a shorter length of stay compared to non-surgical patients
(Table 1).

Twenty-seven percent of the total study sample, 21.2% of the
surgical patients and 30.9% of the non-surgical patients were iden-
tified to be «at risk of malnutrition» (Table 2). Surgical patients had a
higher median BMI and had a less frequently reduced dietary intake
and/or weight loss during the last weeks prior to the survey, as
compared to non-surgical patients (Table 2). There were no overall
differences in the proportion receiving nutritional support between
surgical and non-surgical patients (Table 3). However, surgical pa-
tients received more advanced nutritional support, such as enteral
and parenteral nutrition, whereas menu modification and oral
nutritional supplements were more often used among the non-
surgical patients. Moreover, fewer surgical patients «at risk of
malnutrition» received nutritional consultation from a dietitian
(6.1%) compared to non-surgical patients (9.6%) (p < 0.001), and
Fig. 1. Flow chart of study population.
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fewer surgical patients «at risk of malnutrition» (20.1%) had received
an ICD-10 code related to their nutritional status at discharge, as
compared to non-surgical patients (22.8%) (p < 0.001) (Table 3).
3.2. Trends in the prevalence of patients «at risk of malnutrition»

The prevalence of patients «at risk of malnutrition» varied from
21.7% to 30.0% during the 11-year period. The proportion of
patients «at risk of malnutrition» among surgical patients varied
between 15.0% and 27.5%, and between 26.4% and 33.9% among
non-surgical patients. Crude trend analysis demonstrated a
reduction of the prevalence of patients «at risk of malnutrition» for
the total study population (observed values: 30.3% (2008) - 23.3%
(2018)), as well as for surgical patients (observed values: 27.5%
(2008) - 15.1% (2018)) and non-surgical patients (observed values:
31.8% (2008) - 28.4% (2018)). Of note, these associations were no
longer apparent in the adjusted analysis (data not shown).
3.3. Trends in nutritional support

Trend analysis demonstrated an increased percentage of
patients «at risk of malnutrition» receiving nutritional support
during the 11-year period (observed values: 61.6% (2008) - 71.9%
(2018)), with a range from 55.6 to 74.8% (p < 0.001) (Fig. 2). This
increasing trend was seen both for surgical and non-surgical pa-
tients, with a range from 49.7 to 77.2% among surgical patients
(observed values: 62.1% (2008) - 72.5% (2018)), and from 57.1 to
73.5% among non-surgical patients (observed values: 61.3%
(2008)e71.6% (2018)) (p < 0.001 for both). However, these trends
did not differ between surgical and non-surgical patients
(p ¼ 0.88). Use of all types of nutritional support increased during
the study period, except for parenteral nutrition among non-
surgical patients at nutritional risk (data not shown). Patients «at
risk of malnutrition» receiving nutritional support, compared with
those not receiving nutritional support, had a lower median (25, 75
percentile) age (70 (57, 79) vs 71 (58, 80) years (p ¼ 0.04)) and a
higher median (25, 75 percentile) BMI (20.6 (18.4, 24.6) vs 20.4
(19.0, 25.0) kg/m2 (p ¼ 0.01)). Moreover, they had a longer median
(25, 75 percentile) length of hospital stay (15.0 (7.5, 30.0) vs 9.0 (4.0,
17.0) days (p < 0.001). Additionally, theymore often answered “yes”
regarding having a reduced dietary intake and weight loss (74.6%
vs. 54.0% (p < 0.001) and 58.9% vs 47.7% (p < 0.001), respectively),
and scored higher for the severity of disease and the degree of
impaired nutritional status (p < 0.001 for both). The involvement of
a dietitian for patients «at risk of malnutrition» also increased
during the study period, with a range from 3.8 to 16.7% (observed
values: 5.0% (2008) e 16.7% (2018)) (p < 0.001) (Fig. 2). This
increasing trend was seen both for surgical patients and non-
surgical patients, with a range between 1.9 and 11.2%, and
4.0e20.1%, respectively (p < 0.001 for both) (Fig. 2). Trends did not
differ between surgical and non-surgical patients (p ¼ 0.11).
3.4. Trends in ICD-10 codes related to malnutrition

The use of ICD-10 codes related to malnutrition showed a non-
linear association with time, indicating that more patients were
diagnosed by ICD-10 codes both early and late (after 2013) during
the study period (p < 0.001) (Fig. 2). A similar non-linear associa-
tion was seen for both surgical patients and non-surgical patients
(p < 0.001 for both), with a range from 12.7 to 34.2%, and from 12.1
to 45.9%, respectively (Fig. 2). However, the observed associations
were less exponential for surgical patients, as compared to non-
surgical patients (p < 0.001) (Fig. 2).



Table 1
Patient characteristics of the study sample.

Total Surgical patients Non-surgical patients P-valued

n ¼ 18 933 n ¼ 7582 n ¼ 11 351

Malea 9866 (52.1) 3883 (51.2) 5983 (52.7) 0.04
Age, yearsb 65 (51, 76) 64 (50, 74) 66 (52, 77) <0.001
Age � 70 yearsa 7571 (40.0) 2688 (35.5) 4883 (43.3) <0.001
Charlson Comorbidity Index, scorea <0.001
0 7888 (41.7) 4048 (53.4) 3840 (33.8)
1e2 (mild) 7139 (37.7) 2440 (32.2) 4699 (41.4)
3e4 (moderate) 1634 (8.6) 484 (6.4) 1150 (10.1)
�5 (severe) 2272 (12.0) 610 (8.0) 1662 (14.6)

Length of stayb,c 8 (4, 18) 8 (4, 15) 9 (4, 20) <0.001

a n (%).
b Median (25, 75 percentile).
c Missing data: n ¼ 80.
d P-values for differences between surgical and non-surgical patients were calculated by using ManneWhitney U test for continuous variables and chi-square tests for

categorical variables.

Table 2
Nutritional characteristics of the study population.

Total Surgical patients Non-surgical patients P-valuec

n ¼ 18 933 n ¼ 7582 n ¼ 11 351

BMI (kg/m2)a 25.0 (22.1, 28.4) 25.6 (22.8, 29.0) 24.5 (21.7, 27.9) <0.001
Categories of BMI (kg/m2)b <0.001
<18.5 (underweight) 1197 (6.3) 322 (4.2) 875 (7.7)
18.5e24.9 (normal weight) 7421 (39.2) 2704 (35.7) 4717 (41.6)
25e29.9 (overweight) 6096 (32.2) 2682 (35.4) 3414 (30.1)
�30 (obese) 3246 (17.1) 1487 (19.6) 1759 (15.5)

Initial NRS 2002-screeningb

Is the patient's BMI <20.5 kg/m2? (yes) 2771 (14.6) 812 (10.7) 1959 (17.3) <0.001
Has the patient lost weight within the last 3 months? (yes) 4171 (22.1) 12.02 (15.9) 2979 (26.2) <0.001
Has the patient had a reduced dietary intake in the last week? (yes) 4882 (25.8) 1481 (19.5) 3401 (30.0) <0.001
Is the patient severely ill? (yes) 2321 (12.3) 1059 (13.9) 1267 (11.2) <0.001

Patients «at risk of malnutrition» b 5121 (27.0) 1610 (21.2) 3511 (30.9) <0.001

BMI, Body Mass Index. Missing information for BMI (n ¼ 11), Information regarding dietary intake (n ¼ 27), Information regarding weight loss (n ¼ 41), and Information
regarding severely ill or not (n ¼ 39) in the study sample.

a Median (25, 75 percentile).
b n (%).
c P-values for differences between surgical and non-surgical patients were calculated by using ManneWhitney U test for continuous variables and chi-square test for

categorical variables.

Table 3
Nutritional support and use of ICD-10 codes related to malnutrition among patients «at risk of malnutrition».

Total Surgical patients Non-surgical patients P-valueb

n ¼ 5121 n ¼ 1610 n ¼ 3511

Patients receiving or planning on receiving nutritional supporta 3350 (65.4) 1061 (65.9) 2289 (65.2) 0.76
Type of nutritional supporta

Planned (not specified) 425 (8.3) 112 (7.0) 313 (8.9) 0.02
Menu modification 901 (17.6) 232 (14.4) 669 (19.1) 0.003
Oral nutrition supplements 934 (18.2) 228 (14.2) 706 (20.1) <0.001
Enteral nutrition 571 (11.2) 251 (15.6) 320 (9.1) <0.001
Parenteral nutrition 519 (10.1) 238 (14.8) 281 (8.0) <0.001

Dietitian involveda 435 (8.5) 98 (6.1) 337 (9.6) <0.001
ICD-10 codes (E43, E44 or E46)a related to malnutrition 1125 (22.0) 323 (20.1) 802 (22.8) <0.001

Missing data for information regarding nutritional support (n ¼ 63).
a n (%).
b P-values for differences between surgical and non-surgical patients were calculated by using chi-square tests for categorical variables.
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4. Discussion

The present study showed no change in the prevalence of pa-
tients «at risk of malnutrition» during the period from 2008 to
2018, for neither surgical nor non-surgical patients. However, there
was an increased use of nutritional support, treatment by a dieti-
tian, and a related use of ICD-10 code at discharge during the same
period. Of note, despite the same number of surgical and non-
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surgical patients «at risk of malnutrition» receiving nutritional
support, surgical patients had a dietitian involved in their nutri-
tional care or a related ICD-10 code at discharge less frequently
compared to non-surgical patients.

Patients generally stay for a relatively short time at the hospital,
and preventing and treating the «at risk of malnutrition» usually
requires a period much longer than the anticipated length of stay.
Just as the condition is not treated in one day, it does not develop in



Fig. 2. Trend for use of nutritional support, a dietitian and related ICD-10 code among patients « at risk of malnutrition» in the period from 2008 to 2018 for the total study
population (n ¼ 5121, blue colour), surgical patients (n ¼ 1610, orange colour) and non-surgical patients (n ¼ 3511, grey colour). Dots represent observed percentages, whereas lines
represent estimated percentages from logistic regression models, adjusted for age, gender and Charlson Comorbidity Index (at their means for age and gender, and by categorical
value [1] for Charlson Comorbidity Index). Calendar year was included in the regression models as a linear term for nutritional support and dietitians, and as quadratic polynomial
terms for nutritional ICD-10 code.
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one day. Thus, the possibility to decrease the percentage of «at risk
of malnutrition» may depend more on factors outside rather than
inside the hospital. Nutritional care is both the hospitals' and the
primary health care's responsibility, and thus, the Norwegian pa-
tient safety programme, In Safe Hands, has developed three action
packages regarding how to prevent and treat malnutrition: one for
hospitals, one for nursing homes and one for home services. Of
note, both the In Safe Hands' action package for hospitals and the
National Guideline for Prevention and Treatment of Malnutrition
have focused on patients admitted to hospitals. However, most
patients have one or more meetings as outpatients prior to
admission, which is have the potential to detect «at risk of
malnutrition». Thus, outpatients with a high risk of malnutrition
should be screened for being «at risk of malnutrition», which is one
of the aims in Haukeland University Hospital's revised nutritional
strategy [10]. Moreover, the strategy stated that a dietitian should
also be accessible for these patients.

It has previously been described that hospital units where di-
etitians are regularly present have more nutritional knowledge and
routines than units without a dietitian [20]. If the hospital does not
have an overall strategy tomaintain this expertise, this contact may
be arbitrary. Despite the percentage increasing, the overall analysis
demonstrated that, on average, only 8.5% of the patients «at risk of
malnutrition» received treatment from a dietitian during the 11
years. Reasons for this may include both lack of awareness of the
dietitians’ knowledge and services, and the limited availability of a
dietitian for some of the bed-posts.

According to ESPEN, the studies conducted to investigate the
effect of nutritional support among surgical patients have evidence
of low quality, partly due to their not excluding patients who were
not « at risk of malnutrition» [21]. Thus, ESPEN highlights the need
for randomised controlled nutritional intervention studies for
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surgical patients «at risk of malnutrition» [21]. For medical in-
patients, a recent systematic review and meta-analysis found a
greater beneficial effect on important clinical outcomes (improved
survival, lower rates of non-elective hospital readmission, higher
energy and protein intake and increased body weight) concerning
nutritional support to those who were «at risk of malnutrition» in
studies published after 2014, as compared to before 2014. In
addition to having higher quality and lower bias, the newer trails
also differed with regard to the nutritional interventions used, with
a higher quality of protein and a more individualised, patient-
specific approach [22]. EFFORT, a recent randomised controlled
study, demonstrated that non-surgical patients «at risk of
malnutrition» at hospitals who received personalised nutritional
support from a dietitian had a lower rate of readmission, mortality
and costs, as compared to hospitalised patients «at risk of
malnutrition» receiving treatment as usual [23]. Similar control
groups are also used in other studies [22], demonstrating that even
when «at risk of malnutrition» is identified, not all received nutri-
tional support. This was also evident in our study, where an average
of 34.9% of patients «at risk of malnutrition» over the 11-year
period, and at least 25% per year, did not receive any nutritional
support. The trend of younger age, longer length of stay and a more
impaired nutritional status among those who were «at risk of
malnutrition» and received nutritional support as compared to
those who did not receive nutritional support, was also demon-
strated in a recent Swizz cohort study amongmedical patients [24].

Notably, despite the terms «at risk of malnutrition» and
malnutrition are often merged, not all of those identified to be «at
risk of malnutrition» by NRS 2002 will necessarily be defined as
malnourished according to the new Global Leadership in Malnu-
trition's (GLIM) criteria [25]. These criteria were published in 2019,
and are based on a two-step approach starting with screening for
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«at risk of malnutrition», and secondly to assess for malnutrition
and its severity. The current study does not have all data needed for
the second step, and is thus not able to identify how many of the
patients «at risk of malnutrition» that are malnourished according
to the GLIM criteria. Nevertheless, all patients identified to be «at
risk of malnutrition» by NRS 2002 classifies to the ICD-10 code E46
in Norway, and should according to the Norwegian guidelines, be
treated [14,26].

Despite the fact that for over 80 years weight loss has been a
known risk factor for postoperative complications [27], a recent
study conducted with data from the Norwegian Registry for
Gastrointestinal Surgery demonstrated that 5317 patients (45%) in
the database missed information regarding preoperative weight
loss [28]. This indicates that malnutrition is a neglected problem
among surgical patients, just as it was demonstrated to be in 1977
[29]. This may explain why a well-designed, randomised controlled
nutritional intervention study, such as the EFFORT-study, has not
yet been conducted for surgical patients.

ICD-10 codes are used to report diseases and health conditions.
They are the foundation for the identification of health trends [30]
and picture the patient composition of diseases and scope of
treatment given at hospitals for the health authorities. This infor-
mation is necessary for the planning of future healthcare and
weighing of rates used in activity-based financing, which is the
foundation for the financing of Norwegian health care [31]. Since
patients «at risk of malnutrition» impose negative clinical out-
comes, including death, it is crucial to commence nutritional sup-
port as early as possible. Such intervention generates costs, and
thus the diagnosis «at risk of malnutrition» needs to be coded [32].
A mismatch between patients «at risk of malnutrition» and the use
of related ICD-10 codes leads to a misleading picture of the prev-
alence of patients «at risk of malnutrition» and resources it requires
for health authorities. In addition, since the ICD-10 codes convey
information between health care services, a lack of code may lead
to reduced health outcomes and increased health costs. The Nor-
wegian National Advisory Unit on Disease Related Undernutrition
aims to ensure that at least 90% of all patients «at risk of
malnutrition» receive a malnutrition related ICD-10 code (E43, E44
or E46) at discharge [33]. We found that despite an increased use of
ICD-10 codes related to malnutrition, each year at least 50% of the
patients «at risk of malnutrition» do not receive this at discharge. A
study from Switzerland used the «at risk of malnutrition» -related
ICD-10 codes from hospital discharge databases to report the
prevalence of patients «at risk of malnutrition» over a 16-year
period. They demonstrated that the prevalence increased from
0.32% in 1998 to 3.97% in 2014, but with large variations within
regions [34].

The fact that not all patients «at risk of malnutrition» received
nutritional treatment or an ICD-10 code at discharge indicates that
there is still room for improvement concerning the implementation
of nutritional guidelines. Implementation of guidelines is more
complex than developing them. This is, among other things, due to
more involved parties, blurred responsibility, and varied local cir-
cumstances and proprieties [35]. In Norway, the national pro-
gramme In Safe Hands went from being a programme with
earmarked promotions and funds to a part of the Department of
Quality Improvement and Patient Safety at the Norwegian Ministry
of Health in 2019. For hospitals, this means that the management
receives a greater responsibility for maintenance of the improve-
ment work and its implementation in clinical practice.

4.1. Strengths and limitations

The current study analyses a large study sample and uses clear
definitions of «at risk of malnutrition», nutritional support and
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related ICD-10 codes. Other strengths of the study include staff
training for «at risk of malnutrition» screening and mandatory
registration with point prevalence surveys over an 11-year period
at a university hospital.

There is a potential for bias in the study, as many people are
involved in the registration and the register is incomplete. How-
ever, NRS 2002 has been previously demonstrated to have high
sensitivity and specificity [36], and more than 70% of the eligible
patients were registered in the registry. The last 30% were not
included due to exclusion criteria of NRS 2002 (patients younger
than 18 years, being terminal or pregnant, or having bariatric sur-
gery) or unknown reasons. An important limitation of this study is
the lack of detailed information about nutritional support,
including whether the patients’ energy and protein needs actually
were met.
4.2. Clinical relevance

Preventing malnutrition is essential for patients, health care
professionals and hospital management, due to the subsequent
impact on the patients' health and health care system's costs and
use of resources. This study demonstrates that the «at risk of
malnutrition» screening as a part of local and national guidelines
and strategies led to an increased use of nutritional support and
related diagnostic coding for patients «at risk of malnutrition», but
no change in the prevalence of patients «at risk of malnutrition».
Moreover, these data may be used as quality indicators to evaluate
the success of the local nutrition strategy and national programme
In Safe Hands.
5. Conclusion

In conclusion, the treatment of patients «at risk of
malnutrition» has improved during the 11 years with point prev-
alence surveys; however, there is still a need to improve the
implementation of nutritional guidelines, particularly for surgical
patients. The motivation for this may depend on better evidence of
nutritional support in this patient group.
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