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AGRIP

Bakgrunnur og markmid: Nidurstodur islenskra rannsékna benda til pess ad tidni
vannaringar s¢ 20-60% & Landspitala, mismunandi eftir sjuklingahopum. Vanneering medal
sjuklinga er talin tengjast aukinni tidni fylgikvilla. Markmid verkefnisins var pripeett: 1) A0
fylgja eftir innleidingu 4 skimun fyrir vanneringu 4 Landspitala, 2) ad meta orku- og
proteinneyslu sjuklinga 4 hjarta- og lungnaskurddeild Landspitala og bera saman vid aatlada
orku- og préteinporf og 3) ad meta jofnur sem meelt er med ad nota til pess ad aztla orku- og
proteinporf sjuklinga i kliniskum leidbeiningum um naeringu sjuklinga 4 Landspitala.

Efniviour og adferdir: Fjoldi skimaora sjuklinga & LSH var metinn i hverjum manudi a
timabilinu desember 2011 til n6vember 2012. Neringardstand (likur & vanneringu) var metid
med gildismetnu 7 spurninga skimunareydubladi par sem 0-2 stig gefa til kynna litlar likur 4
vann&ringu, 3-4 stig dkvednar likur 4 vannaringu og >5 stig sterkar likur 4 vannaringu.
Eftirlit var haft med innleidingu skimunar 4 hjarta- og lungnaskurddeild. Patttakendur i peim
hluta verkefnisins sem snéri ad markmidi tvé voru sjuklingar sem l6gdust inn 4 hjarta- og
lungnaskurddeild. Orku- og proteininnihald 5 adalmaltida sem framreiddar eru fra eldhusi
LSH er pekkt. begar lidnar voru ad minnsta kosti 48 klukkustundir fra adgerd voru allir
matarafgangar, 4samt millibitum, vigtadir og skradir i prjd daga samfellt. Orku- og
proteinporf var aztlud ut fra nedri mérkum gilda i kliniskum leidbeiningum um naringu
sjuklinga  (25-30 hitaeiningar/kg likamspyngdar/solarhring og 1,2-1,5 gromm/kg
likamspyngdar/solarhring, midad vid kjorpyngd). Gildi jafna sem notadar eru til ad meta
orku- og proteinneyslu sjiklinga var kannad med skodun visindagreina (markmid 3).

Nidurstodur: Fjoldi skimadra skjuklinga & LSH jokst Gr 17 (1%) 1 288 (12%) 4 timabilinu
desember 2011 til november 2012. Skimun var algengari a4 peim deildum par sem eftirlit var
Oflugast. Nidurstodur um orku- og proteinneyslu sjuklinga a hjarta- og lungnaskurddeild LSH
eru birtar fyrir 61 sjokling. Orkuneysla var ad jafhadi 19+5,8 hitaeiningar/kg
likamspyngdar/solarhring.  Medalproteinneysla  reyndist vera  0,9+0,3  gromm/kg
likamspyngdar/sélarhring. Porri patttakenda (>80%) nddi ekki lagmarksvidomidum fyrir
orkuneyslu annars vegar og proteinneyslu hins vegar og atti pad vid um alla skrdningardagana
prja. Vid mat 4 naringarastandi reyndust 14 sjuklingar (23%) annadhvort vera vannardir (=5
stig) eda 1 hattu & vannaringu (3-4 stig). Orku- og préteinneysla peirra var ad jafnadi naer
aztladri orku- og proteinporf en neysla peirra sjiklinga sem voru vel nerdir (0-2 stig), sem ad
hluta til matti rekja til almennari notkunar neringardrykkja. Ekki fundust upplysingar um ad

onnur jafna kaemi betur Ut heldur en st sem er m&lt med i kliniskum leidbeiningum um



neringu sjuklinga & LSH fyrir skurdsjuklinga. Ef mogulegt er vaeri askilegast ad meta

orkuporf sjuklinga med efnaskiptamali (indirect calorimetry).

Alyktanir: Nidurstodurnar benda til pess ad innleiding 4 skimun fyrir vannaringu 4 LSH sé
skammt & veg komin. Eftirlit med skimun fyrir vannaringu geeti aukid arangur innleidingar.
Nidurstodur rannsoknarinnar benda jafnframt til pess ad axtladri orku- og proteinporf
sjuklinga & hjarta- og lungnaskurddeild sé ekki fullnaegt, jafnvel ekki & 5. degi eftir adgero, ef
fylgja 4 kliniskum leidbeiningum um neringu sjuklinga & LSH. Huga parf betur ad neringu
inniliggjandi  sjuklinga, allt fra vOondudu mati 4 neringarastandi til videigandi

neringarmedferdar.
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ABSTRACT

Background and Objective: Icelandic studies suggest that prevalence of malnutrition at
Landspitali — The National University Hospital (LSH) is 20-60%, depending on patient
groups. Malnutrition among patients is considered to increase risk of complications. The
objectives of this thesis were: 1) To monitor the implementation of a validated simple
screening tool for malnutrition (SSM) at LSH by assessing the number of patients screened in
each month from December 2011 to November 2012, 2) To estimate energy and protein
intake of patients at the Department of Cardiothoracic surgery, LSH and compare with
estimated energy and protein requirements, and 3) To evaluate the method recommended for
estimating energy and protein requirements in the Clinical Guidelines on Nutrition for

Hospitalized patients at LSH.

Methods: Number of screened patients was estimated each month from December 2011 to
November 2012. Nutritional status was estimated using a simple screening tool for
malnutrition (SSM), the patients who scored 0-2 points were categorized as well-nourished,
those who scored 3-4 points were categorized as at risk of malnutrition and those who scored
>5 points were categorized as malnourished. The screening was monitored at the Department
of Cardiothoracic surgery, LSH. Subjects in the project related to aim two were patients
admitted to the Department of Cardiothoracic surgery, LSH. The energy and protein content
of meals served by the hospital‘s kitchen is known. Starting at least 48 hours after surgery, all
leftover food and drinks were weighed and recorded for three consecutive days. Energy and
protein requirements were estimated according to Clinical Guidelines on Nutrition for
Hospitalized patients at LSH (25-30 kcal’kg/day and 1.2-1.5 g/kg/day, respectively). The

accuracy of energy expenditure equations was estimated by viewing other studies (aim 3).

Results: From December 2011 to November 2012 the number of screened patients per month
was 17 and increased to being 288 per month. Number of screened patients was higher at the
wards that had an active encouragement. Results are presented for 61 patients. The average
energy intake was 19+5.8 kcal/kg/day. Protein intake was on average 0.9+0.3 g/kg/day. Most
patients (>80%) had an energy and protein intake below the lower limit of estimated energy
and protein needs, even on the 5th day after surgery. According to the nutritional assessment
14 patients (23%) were defined as either malnourished or at risk for malnutrition. This group
was closer than the well-nourished group to meeting their estimated energy and protein
requirements. The use of nutrition drinks was more common among malnourished patients

and those at risk of malnutrition than the well-nourished patients. According to the literature
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search conducted as part of this thesis work there is no new evidence supporting that other
equations should be used for surgical patients than the ones currently recommended in the
Clinical Guidelines on Nutrition for Hospitalized patients at LSH. Ideally, energy expenditure

should be measured using IC whenever possible.

Conclusion: The results suggest that screening for malnutrition is not far advanced. By
monitoring the screening might increase the success. The results also suggest that the energy
and protein intake of patients is below estimated requirements, even on the 5th day after

surgery. Attention must be paid to malnutrition and nutrition in general in the hospital wards.
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1. INTRODUCTION

Malnutrition is a broad term that can be used to describe any imbalance in nutrition; from
over-nutrition often seen in the developed world, to under-nutrition seen in many developing
countries, but also in hospitals and residential care facilities in developed nations.'” Icelandic
studies suggest that prevalence of malnutrition at Landspitali — The National University
Hospital (LSH) is 20-60%, depending on patient groups.” Malnutrition among patients
increases the risk of complications.*"? Furthermore, the average length of hospital stay is
longer among those who are malnourished at admission than those who are well
nourished.'"'*'® Complications and longer length of hospital stay are associated with

. 1
increased cost.!”

Early identification of malnutrition in hospitals is important in order to be able to provide
appropriate nutritional care. Screening for malnutrition is recommended in clinical guidelines
of The European Society for Clinical Nutrition and Metabolism (ESPEN) and American
Society for Parenteral and Enteral Nutrition (ASPEN).'”"'® Clinical Guidelines on Nutrition
for Hospitalized patients at LSH were published in March 2011, where Screening at
admission is recommended for all patients.'” Early screening targeting malnourished patients
can be cost-effective, provided that the malnutrition is treated,8 otherwise it is of limited

value. Worsening nutritional status during the hospital stay has been seen in some studies.”’**

Only a few studies have been conducted previously estimating energy and protein intake
among Icelandic patients and never especially among inpatients in surgical wards. Earlier
studies suggest that nutrition care at LSH can be considerably improved. Energy and protein
intake among patients with chronic obstructive pulmonary disease (COPD) was not high
enough to improve nutrition status* and another study, conducted at the Intensive Care Unit at
LSH indicated that the patients only received 67% of their recommended energy
requirements.” Furthermore, protein provided was less than the estimated protein need

. .. . . 2324
according to clinical guidelines.”

This thesis covers different aspects related to the implementation of clinical guidelines on
nutrition for hospitalized patients at LSH, that were published in March 2011. Specific aims

where the following:



1) To monitor the implementation of a validated simple screening tool for malnutrition

(SSM) at LSH by assessing the number of patients screened in each month from December
2011 to November 2012.

2) To estimate energy and protein intake of patients at the Department of Cardiothoracic

surgery, LSH and compare with estimated energy and protein requirements.
gery. p gy p q

3) To evaluate the equation recommended for estimating energy and protein requirements

in the clinical guidelines on nutrition for hospitalized patients at LSH.

The thesis is based on a review of the literature with respect to the aims of the thesis, with
focus on surgical patients, and a paper published in the Icelandic Medical Journal in February
2013:

Dagny Osp Vilhjalmsdottir, Harpa Hrund Hinriksdéttir, Frida Ran Pordardéttir, Inga
borsdottir, Ingibjorg Gunnarsdottir. Orku- og proteinneysla sjuklinga 4 hjarta- og

lungnaskurddeild Landspitala. Laeknabladid 2013; 99: 71-75.



2. REVIEW OF LITURETURE

2.1 Implementation of screening for malnutrition at LSH

2.1.1 Malnutrition in hospitalized patients

Malnutrition is prevalent among hospitalized patients and considered a major health
problem.'®** In Europe the prevalence of malnutrition in hospitalized patients is estimated to
be 21-37% and Icelandic studies have shown similar prevalence, from 20 to 60%, depending
on patient groups.””** The prevalence is highest among the elderly but it is also a well-know

problem for surgical patients.”

Anorexia and low energy intake are probable the two major factors that cause
malnutrition.”® Malnutrition in hospitalized patients is associated with increased risk of
complications,'’ increased morbidity and mortality, higher rate of infections, delayed healing,

longer hospital stay and lower quality of life.*”*

Worsening nutritional status during the hospital stay has been seen in some studies,”**

which can result in longer hospital stay.'>?" Furthermore, malnourished patients are more
likely to be discharged to nursing homes instead of returning home, compared to the patients
who are well-nourished.'® The hospital cost for malnourished patients is higher than for well-
nourished patients, because of increased cost due to longer hospital stay, medications and

tests.?’

2.1.2 Screening for malnutrition
The definition for screening tools is described in ESPEN guidelines ,,Screening tools are

designed to detect protein and energy undernutrition, and/or to predict whether undernutrition

is likely to develop/worsen under the present and future conditions of the patient/client”."”

Hospitals in Europe have been working on implementing nutritional screening on

admission.'*

ESPEN guidelines recommend either the use of Malnutrition Universal
Screening Tool (MUST) or Nutritional Risk Screening (NRS 2002) for adults and Initial
Screening in Mini Nutritional Assessment (MNA®) for the elderly (see appendix 1) (Table 1).

All these tools have been validated.'’



Table 1 Screening tools recommended in ESPEN guidelines.

Screening tool Purpose Questions
MAST To detect malnutrition and its association to impaired It includes three questions; body mass index,
nutritional status and impaired function. It was originally weight loss in 3-6 months and acute disease

developed and validated in healthy people. Recently it was effect
validated for clinical settings.

NRS 2002 To detect malnutrition and the risk of developing malnutrition It contains four questions; body mass index,
in the hospital settings. weight loss last 3 months, reduced dietary
intake and if patient is severely ill

MNA To detect malnutrition among the elderly. It contains 6 questions; decreased food
intake, weight loss last months, mobility,
physical stress/acute disease past three
months, neuropsychological problem and
body mass index

All the screening tools seem to be similar prognostic ability to estimate nutrition status
among hospitalized patients. The most important thing is that the screening tool selected in

each setting is validated.’'

The screening tool that is recommended in Clinical Guidelines on Nutrition for
Hospitalized patients at LSH is Simple Screening tool for Malnutrition (SSM). It includes
questions on body mass index and weight loss in the past months as well as questions related
to physical stress and/or decreased food intake (Figure 1)."” Overall it is quite similar to those
recommended in ESPEN guidelines'’ and has been validated in several different patient
groups.”® Sensitivity and specificity of the SSM in different patient groups can be seen in
Table 2. The screening tool is quick and simple in use, weight and height are the only

measurements and it only takes around 5 minutes to screen a patient.

Table 2 Sensitivity and specificity of SSM in different patient groups.

Patient group Sensitivity Specificity
Surgical and medical patients® 0.56 0.88
Surgical and medical patients” 0.69 0.91
Chronic obstructive pulmonary disease* 0.69 0.90
Elderly patients (>65 years)® 0.89 0.60
Cancer patients in chemotherapy® 0.83 0.96




This scveening shest should be used to assess the PATIENTS 1.D.
need for mutritional therapy among adult patients.
Answer the following questions and give score accordingly.
QUESTION ANSWER ASSESSMENT
1. Heaght: m BMI: Eg'm* =20 0 scores
18-20: 2 scores
Weaght: kg = 18: 4 scores
2. Recentunintentional weight loss? U Ye: UNo | Unintentional weight loss:
Doesn't =5% past month or
If ves, how much? kg know = 10 % previous 6 mo. 4 scores

5-10% “ 1-6mo. 2 scores

In what fime panod? months TWeight loss % Doasn't know 2 scores

O v,

3. Age over 65 years? s
4. Problems last weeks or months?
A Vomiting lasting more than 3 days 7 O ves
B. Daily diarrhoea
(more than 3 ligmd steols per day)? O Tes
C. Continuous loss of appetite or nausea? O Yes
D. Difficulty in chewing or swallowing? O Yes

5. Hospatahsed for 5 days or more during previous 2 months? [ Ves

6. Major surgery m the past month? O Yes
If yes, hist type

1. Dhseases — 5 pomts O Yes
Burmn =15 %
Malhuintion
Multple rauma

Completed by

Other 0 scores

O Mo | Queston 3 to 8-

Yes: 1 scores
Mo: 0 scores

OMa
DND
OMe
O Ho
OMe

OMa

O No

Date Sum

signature

sCores

If a patient gets J or more scoves, a referral should be zemt to the department of clinical nutrition.
For cancerpatients and patients with pulmonary diseases use 4 or more scores.

Figure 1 Simple screening tool for malnutrition (S SM).°
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In December 2011 the SSM was implemented to the patients’ medical record (SAGA)."”
One of the aims of the present thesis was to monitor the implementation of the SSM in SAGA
by assessing the number of patients screened in each month from December 2011 to

November 2012. The results are presented in section 5.1 in this thesis.

2.2 Estimation of energy and protein requirements for hospitalized patients

Figure 2 shows a flow chart presented in the Clinical Guidelines on Nutrition for Hospitalized
patients at LSH, how to apply nutritional care depending on results from the nutritional
screening. It is recommended that energy and protein intake is measured and compared with
estimated energy and protein requirements (Figure 2). Different methods are used to estimate
energy requirements. The method currently used at LSH is based on the ESPEN guidelines.*
An overview of different methods used to estimate energy requirements is given in the

following section.

i B ,
(-2 points 3-4 point: =5 points
Well-nourizshed At risk of Malnourizhed
malonirition
) | L L
( Eu:!rl:l:em diet - ) ) Is the patient able to take oral nutTition? ;HEE’;EE““
intake i <34 of LIS 4 & O
recommendsd energy .
and proesin reqEEmen p Ceenlor Enteral or
in=week or weight loss SneTEy Cemse parenteral
=51 kg“& d'EL]:Et‘TFS muirssen _
|, revahution is required J s
YES +
Contimsing on *_ Energy intake = Fequirement
Eeneral of eneTEy = e
demse diet, "
perhaps CRVS' + 0
General or enargy
dense diet, perhaps L
ONS' meknde enteral
TIimen
Energy intake = Fequirement
VES o - N0
(Femeral ar enerey General ar enerEy
dense dist, perbaps dense diat, parbaps —
ONE' irrkude enteral ONS! inchude srteral
and parentera] moiTition and parenteral moimition
'Oral Nutritional Supplements

Figure 2 Flow chart showing how to apply nutritional care depending on nutritional status.



2.2.1 Energy requirements

In a healthy population energy requirements are defined as the amount of energy that
individual needs to keep body weight and body composition in balance to maintain good
health.”® Total energy expenditure involves three main factors; resting energy expenditure

(REE), physical activity and thermal effect from the diet.”

Individual is considered in steady state if the energy intake compensates the total energy
expenditure, without disturbing metabolic, physiological or behavioral processes.*® Variables
that have been found to affect REE are thermic effect of food, weight, height, age, gender,
body temperature, minute ventilation, and hypermetabolism.>*>® In hospitalized patients stress
factor is sometimes applied to energy requirement predicting equations for hospitalized
patients, because most of them were originally developed to estimate resting energy
requirement in healthy individuals.”® An average stress factor is 1.25 in hospitalized patients,
for both men and women, different stress factors have been found within different types of
diseases.**”? The highest stress factor seems to be among patients with burns, infections, or
surgical complications. For patients who recently have had surgery stress factors of 1.2 to 1.4
should apply.”* Higher stress factors have been found in patients with an elevated body
temperature, on mechanical ventilation and in those who were restless while being

measured.>*

In healthy population physical activity is an important determinant of total energy
expenditure and when estimating total energy expenditure in healthy individuals the REE is
multiplied by the physical activity level (PAL). However, as physical activity is relatively low

in hospitalized patients it is not applied for the critically ill and replaced by the stress factor.*’

In order to provide patients with appropriate amount of energy during hospital stay it is

important either to measure or predict REE to estimate dietary requirement for patients. The
most accurate methods include measurements by indirect calorimetry (IC) or doubly labeled
water, but in the clinical setting energy expenditure is most often predicted by equations.***'
IC is discussed in the following section, but the use of doubly labeled water is considered too

expensive to be used in routine care in the hospital setting.42

2.2.2 Indirect calorimetry
IC is the “golden standard” method in hospitals to measure energy expenditure.“’44 IC
measures the body catabolism over 24 hours by measuring the consumption of oxygen and

carbon dioxide production.*’



IC is used to measure REE in patients, it includes the contributions of height, weight, age
and gender but it does not include thermal effect of food or physical activity on REE.”” A few
things must be considered to avoid errors while measuring for example thermal effect, fasting,
exercise, room temperature, air leak, individual steady-state and Vo, and Vco, variations.*®
Other factors can influence the measurement of IC, for example elevated body temperature
(>37.8°C) and also restlessness during the measurement increases the measured energy

expenditure.’**® Measuring REE in patients by IC has to be done by trained staff.*’

Because how accurate IC is the method is often used in studies to develop or study the
41,4447

accuracy of predicting energy expenditure equations.
2.2.3 Equations used to estimate energy expenditure

Many studies have compared different resting energy equations to IC in patients, especially in
critically ill patients. An overview of all the equation and their ability to predict energy

expenditure in different patient groups is given in the follow section (Table 3-6).*"***

Table 3 Predicting equations for estimating resting energy expenditure.

Equation Sex Equations for resting energy exenditure (kcal/day)
ACCP, 1997.% Men and 25 x Wt
women

Harris-Benedict, 1918.*  Men 66.5 + (13.8 x Wt) (5 x Ht) - (6.8 x A)
Women 655+ (9.6 x Wt) + (1.8 x Ht) - (4.7 x A)
Harris-Benedict, 1984.*°  Men 88.362 + (13.397 x Wt) + (4.799 x Ht) - (5.677 x A)
Women 447.593 +(9.247 x Wt) + (3.098 x Ht ) - (4.330 x A)
Mifflin St. Jeor, 1990.2 ~ Men (9.99 x Wt) + (6.25 x Ht) - (4.92 x A) + 5
Women (9.99 x Wt) + (6.25 x Ht) - (4.92 x A) - 161
WHO/FAO/UNU, 19856 Men  18-30y: (15.3 x Wt) + 679
31-60 y: (11.6 x Wt) + 879
>60 y: (13.5 x Wt) + 487
Women 18-30y: (14.7 x Wt) + 496
31-60 y: (8.7 x Wt) + 829
>60 y: (10.5 x Wt) + 596
Owen, 1987.5%%! Men 879 +(10.2 x Wt)

Women 795+ (7.18 x Wt)

A=age
Ht=height (cm)
Wt=weight (kg)
y=years



2.2.3.1 Accuracy of energy expenditure equations

Different equations have been developed to estimate energy expenditure of healthy and non-
hospitalized individuals.**>* An overview of equations commonly used for hospitalized
patients is given in Table 3. Predicting energy expenditure based on equations can be done in
many ways. Most of the equations consider body weight and take gender into account, while
others also include height and age. The energy expenditure equations do not include thermic
effect of food or physical activity.>**’

Body weight is one of the major factors in predicting REE. Using adjusted weight has been
shown to improve accuracy of the equations when applied for overweight or obese
individuals.®” If actual body weight is used to estimate REE of an overweight individual it
tends to overestimate the requirements. The most common way of adjusting the body weight
of overweight and obese individuals is to use ideal body weight in the equations, i.e. to
include the weight corresponding to a body mass index of 25 kg/m” instead of the actual body

. 1
weight.'”?%°

However, some studies have shown that the use of ideal body weight in overweight or
obese patients might introduce some underestimation of the resting energy requirements. >’
Unfortunately many different methods are currently used in the literature to adjust body
weight of overweight and obese individuals that makes interpretation of results

challenging.*>~**

Frankenfield et al. (2012) assessed the use of ideal body weight in predicting energy
requirements of underweight critically ill patients, where the equations tended to

overestimate the energy requirement and have low accuracy.”

American College of Chest Physicians equation (ACCP) was developed for patients at

Intensive Care Unit so there is no need to multiple it with a stress factor. The equation is very
simple and it only contains one factor, body weight (Table 3).’® The equation is frequently
used in a clinical setting because of how simple it is, and thus not time consuming. When
compared with measured energy requirement the accuracy tend to be relatively low
(Table 4)****" with quite large proportion of patients outside +10% of REE measured by IC.
However, the variation between different studies is large. This difference is most likely due to
heterogeneity of the patient groups included in the different studies. Another possible
explanation is that different methodology is being used in how ideal body weight is
determined or how body weight is adjusted. The method was not always presented in the

published papers.



Table 4 Accuracy of ACCP equation (1997). The percentage of subjects falling within £10%
of the measured resting energy expenditure (IC) when the equations are applied.

Equation

Measured Accuracy

description n Group EE! £10% (%) Country References
Morbidly obese
ActBW 55 critically ill IC 0 United States 55
patients
Underweight
ActBW 56 critically ill IC 43 United States 55
patients
Patients with an
ActBW 395 ordered nutrition IC 28 United States 44
assessment
Criticalli ill United
ActBW 27 . IC 2 . 39
¢ patients, ICU 65 Kingdom
ActBW
. . Criticalli ill
adjusted for 55 r1'1ca IC 42 Canada 35
patients, ICU
obese
AdBW fi
ABW for Criticalli ill ) United
underweight 27 . IC 64 ] 39
patients, ICU Kingdom
and obese
IBW g7y Preobese,critialli 1 United States 47
ill patients, ICU
Morbidly obese
IBW 55 critically ill IC 27 United States 55
patients
Underweight
IBW 56 critically ill IC 23 United States 55
patients
'"Energy expenditure

?Accuracy within 80% and 110% of measured REE
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Table 5 Accuracy of H-B equation (1918). The percentage of subjects falling within £10% of
the measured resting energy expenditure (IC) when the equations are applied.

Equation Measured Accuracy
Refi
description n Group EE! £10% (%) Country eferences
Morbidly obese
ActBW 55 critically ill patients, IC 60 United States 55
ICU
ight criticalk
ActBW s onderweighteritically 25 United States 55
ill patients
Patients with an
ActBW 395  ordered nutrition IC 43 United States 44
assessment
Morbidly obese
ActBW, st
¢ > SUEss 55 critically ill patients, IC 13 United States 55
factor 1.25
ICU
ActB ight critical
ctBW, stress 56 .Unde.rwelg t critically IC 5 United States 55
factor 1.25 ill patients
Patients with an
ActBW, stress 395  ordered nutrition IC 61 United States 44
factor 1.10
assessment
ActBW, stress Criticalli ill patients United
’ 27 ’ IC 2 . 39
factor 1.3 ICU 66 Kingdom

p iticalli ill
AdBW a7y Preobese, critica IC 35 United States 47
patients, ICU

AdiBW, stress

factor 1.3, e}dj 7 Criticalli ill patients, Ic 60 United 39
for underweight ICU Kingdom
and obese
Patients with an
CBW 51 ordered nutrition IC 62 United States 44

assessment

'"Energy expenditure
?Accuracy within 80% and 110% of measured REE

Harris Benedict (H-B equation) was developed for healthy individuals but is often used for

hospitalized patients, multiplied with a stress factor. The equation involves covariates factors

such as gender, body weight and height (Table 3). It has a separate equation for each

48,49

gender. There are two versions of H-B equations, the original one from 1918 and another

11



from 1984. The latter one is suggested to be more accurate.*” Still the H-B equation from
1918 is more often used both for healthy individuals and in clinical settings.”>***"”" In
healthy individuals H-B equation (1918) seems to overestimate energy requirements for
certain individuals.>”” Accuracy of the H-B equation for hospitalized patients has been
compared to IC (Table 5).**

Table 6 Accuracy of Mifflin St. Jeor equation (1990). The percentage of subjects falling
within £10% of the measured resting energy expenditure (IC) when the equations are

applied.
Equation Measured Accuracy
G Count Refi
description n roup EE! +10% (%) ountry eferences
Morbi
ActBW 55 .0 'rbldly.obese.: IC 55 United States 55
critically ill patients
ActBW 56 ~ nderweight IC 19 United States 55
critically ill patients
cicalliill
ActBW a7y Preobese, criticall IC 15 United States 47
patients, ICU
Patients with an
ActBW 395  ordered nutrition IC 25 United States 44
assessment
Patients with an
ActB
ctBW and stress 395  ordered nutrition IC 32 United States 44
factor 1.10
assessment
ActBWandstress .o Morbidly obese IC 25 United States 55
factor 1.25 critically ill patients
ActBWandstress 50 Underweight IC 58 United States 55
factor 1.25 critically ill patients
'"Energy expenditure

The Miftlin-St Jeor equation is often used for hospitalized patients, multiplied with a stress

factor. The equation involves covariates factors such as gender, body weight, height and age
(Table 3). The equation was developed for healthy individuals of normal weight and obese
including both genders and a wide age range.’® This equation seems to be a fair predictor of
REE in the overweight and obese BMI groups for healthy individuals.”” The accuracy for
hospitalized patients is often low, variable between the methods of body weight adjustments
(Table 6).
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Many other equations have been developed, for example WHO/FAO equation and Owen
equation. They were developed for healthy population but not used as often in clinical studies
as the others (Table 3).°*°*°! Few studies investigated their accuracy for hospitalized patients
which was low in all cases (Table 4-6).*'*" There are several equations that have been
composed for critically ill patients, for example Swinamer equation, Ireton-Jones (ventilator-
dependent) and Penn-State. Those equations involve factors including respiratorion and are
therefore more complicated.”**° Those equations can be more accurate in patients than the
equations which have been developed for healthy individuals but still not as accurate as IC.>
Ireton-Jones and Penn State have found to be more accurate in critically ill patients with
obesity than in normal weight individuals.®’

A systematic review from year 2007 showed that the overall the accuracy for predicting
energy expenditure equations seems to be low.*® Table 4 to 6 show commonly used predicting
energy expenditure equations used in clinical studies and their ability to predict measured
energy expenditure within £10% accuracy. Overall the ACCP (25 kcal/kg/day) equation,
recommended in the Clinical Guidelines on Nutrition of Hospitalised patients at LSH showed
low accuracy. Although it is difficult to interpret from the studies included in table 4 to 6, it
seems like the accuracy of the H-B equation might be better than the ACCP equation, but
more comparable studies are needed. However, the complexity of the H-B equation compared
with the ACCP must be taken into consideration when evaluating the best method to be used

in the clinical setting.

2.24 Protein requirement
Proteins have variety of roles in the body, for example in the structures of muscles and organs
and being involved in a wide range of different functions in the body. Proteins are

continuously in turnover process where proteins are synthesized and catabolised.®’

In the healthy population the protein requirement should be fulfilled to satisfy metabolic
demand and achieve nitrogen balance. Protein requirements in healthy individuals are often
based on nitrogen balance studies where young healthy individuals get protein with high
biological value and digestibility. The estimated average requirement is 0.66 g/kg body
weight. To cover the requirements of most healthy individuals a protein intake of 0.83 g/kg

body weight per day is recommended, irrespective to gender or age.®’

2.2.5 Protein requirement of hospitalized patients
Although the recommended intake for healthy individuals might be enough for some patient

groups, most clinical guidelines recommend a protein intake of 1.2 to 1.5 g protein/kg and
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even 2.0 to 2.5 g/kg of ideal body weight or adjusted body weight per day in some

19,27,28,62
casces. 9:27,28,62,63

A summary of studies estimating protein requirements for adult hospital patients was
recently published. The systematic review included studies published from 1950 to October
2011. The estimated protein requirements tended to be different between different patients
groups, but harmonized with the ranges presented in current in clinical guidelines.’”** High
protein requirement was seen for some surgical patients, trauma, burn and critically ill
patients but lower for some renal illnesses.®* Another systematic review estimated the
appropriate amount of protein or amino acids in critical illness. All the studies indicated that
higher protein or amino acid intake was associated with improvement in nitrogen balance,
protein turnover, or better clinical outcome. The highest amount provided in these studies was
2.5 g protein/kg per day.®’

A recent study among critically ill and trauma patients suggested that nitrogen balance
increased with incremental protein intake and significantly more patients achieved nitrogen

balance with protein intake >2 g/kg per day than 1.5 to 1.99 g/kg per day.*

2.2.5.1 Surgical patients — protein requirements

Specific guidelines on protein requirements of surgical patients have been developed by
ESPEN where 1.5 g protein/kg ideal body weight or adjusted body weight in stressed
condition to limit nitrogen losses in perioperative period is recommended.”’ In the French
guidelines specific recommendations are set for elderly surgical patients, 1.2 to 1.5 g

protein/kg per day.”®

The nitrogen loss can be high for some surgical patients.**®’ In the systematic review by
Ferrie et al. (2013) protein requirements for surgical patients was variable; recommendations
for general surgery was set to 1.5 g protein/kg per day, gastrointestinal surgery >1.7 g

protein/kg per day and intestinal failure 1.5 to 2.0 g protein/kg per day.®*
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3. METHODS

The procedure associated with the implementation of screening for malnutrition at LSH (aim
1) is described in chapter 2.1. The methods used to estimate energy and protein intake of
surgical patients (aim 2) are described in detail in the paper published in the Icelandic Medical
Journal 2013, Energy and protein intake of patients at the Department of Cardiothoracic

surgery, LSH (Chapter 4). Methods related to aim 3 are presented in chapter 2.2.

3.1 Implementation of simple screening tool for malnutrition
The simple screening tool for malnutrition (SSM) implemented at LSH has previously been
validated in different patient groups.’® As previously described (Chapter 4) screening for

malnutrition was made possible in SAGA in December 2011.

Information about the number of patients screened for malnutrition at LSH (the whole
hospital) along with information about the number of admitted patients where gathered each

month for one year (December 2011 to November 2012).

3.1.1 Implementation of screening for malnutrition at the surgical wards

The implementation was organized by the departments’ managers. A special emphasis was
made in order to increase the number of screened patients from February until November
2012, in collaboration with the staff at each ward; Department of Cardiothoracic Surgery
(12E), Department of General Surgeries (12G, 13G) and at the Admission Office. According
to the protocol all surgical patients were supposed to be screened when admitted through the
Admission Office. If the patient had not been screened upon admission the nurses or the
nurses’ aid screened the patients when they were admitted to the wards. Records on the
number of screened patients were kept especially for the three surgical wards (12E, 12G and
13G). Two wards, 12E and 12G, were merged in the summer time, from 20" of June to 20" of
August. Data on the number of patients screened was collected from SAGA twice each month
from March to September 2012 and data on the number of patients that had been weighed (or
at least had the body weight recorded) during hospitalisation was collected from June to

September 2012. Processing of the data was done in Microsoft Office Excel 2007.

3.1.2 Implementation of screening for malnutrition at the Department of Cardiology
(14EG)

The implementation at the Department of Cardiology was organized in collaboration with the
dietician at the ward and the department managers. Data was collected for one month,

November 2012. The staff at the ward changed the screening sheet into pocket size and
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covered the sheet with plastic, so the sheet was reusable. The nurses’ aides screened all
patients on admission to the ward. If a patient scored >5 points the staff contacted the

dietician. Further processing of the data was done in Microsoft Office Excel 2007.

3.2 Estimation for energy and protein requirements

As presented in chapter 2.2 different equations are used to estimate energy requirements.
Energy expenditure was estimated for the same patients group (see the published paper,
chapter 4) using different equations. Body weight was adjusted for patients with BMI >25
kg/m’, and the weight corresponding to BMI 25 kg/m” used in the equations instead of actual
body weight. All equations were multiplied with a stress factor 1.2, except for the ACCP
equation which was developed for hospitalized patients. Processing of the data was done in

SPSS (IBM, Statistical Package for the Social Sciences, edition 20).

3.3 Author‘s contribution

I started my work in this study in September 2011. Two BSc students previously started the
data collection in June to August 2011. From September to December 2011 I collected data at
12E, where my task was to weight all leftovers from patient’s plate after evening meal and to
prepare the evening snack for weighing. All the food was weighed on a digital scale (Philips
Essence HR 2393). The data collection was part of a validation study,®® conducted by my
colleague Rannveig Bjornsdottir. We shared the data management (data entry etc.) and in the

end two data sets where made ready for statistical analysis.

I was involved in further data collection related with the implementation of screening for
malnutrition from February until November 2012. I visited one surgical ward (12E) and the
Admission Office regularly and recorded how many were screened. I also collected data from
the three wards (12E, 12G and 13G). From June to September 2012 I also kept records about
the number of patients with recorded body weight in the surgical wards. I was involved in

mstruction for the staff, visits and data collection.

In November 2012 I helped with the implementation of screening for malnutrition at 14EG

where [ was involved in the active encouragement and data collection.
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4. MANUSCRIPT

Published in the Icelandic Medical Journal in February 2013

Energy and protein intake of patients at the Department of Cardiothoracic surgery,

Landspitali - The National University Hospital of Iceland

Dagny Osp Vilhjalmsdottir' BSc, Harpa Hrund Hinriksdottir' BSc, Frida Run
Thordardottir* MSc, Inga Thorsdottir' PhD, Ingibjorg Gunnarsdottir'~ PhD

'Unit for Nutrition Research at the University of Iceland and Landspitali the National
University Hospital, Reykjavik, Iceland

*Hospital Food and Nutrition Services, Landspitali the National University Hospital,
Reykjavik, Iceland

3Faculty of Food Science and Nutrition, School of Health Sciences, University of Iceland,

Reykjavik, Iceland

Correspondence: Ingibjorg Gunnarsdottir, ingigun@landspitali.is

Key words: patients, hospital food service, energy intake, protein intake, malnutrition.
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Orku- og proteinneysla sjuklinga 4
hjarta- og lungnaskurodeild Landspitala

Dagny Osp Vilhjalmsdéttir', MS-nemi i naeringarfraedi, Harpa Hrund Hinriksdéttir', MS-nemi i naeringarfraedi, Frida Ran Pérdardéttir?, naeringar-
freedingur, Inga Porsdottir', naeringarfraedingur, Ingibjoérg Gunnarsdéttir', naeringarfraedingur

Tilgangur: Ad meta orku- og préteinneyslu sjuklinga & hjarta- og lungna-
skurddeild Landspitala og bera saman vid asetlada orku- og préteinporf.
Markmidid var einnig ad meta neeringarastand sama sjuklingahdps.
Efnividur og adferdir: Patttakendur voru sjuklingar sem 16gdust inn &
hjarta- og lungnaskurddeild. Orku- og proteininnihald 5 adalmaltida sem
framreiddar eru fra eldhusi Landspitala er pekkt. Pegar lidnar voru ad
minnsta kosti 48 klukkustundir fra adgerd voru allir matarafgangar, asamt
millibitum, vigtadir og skradir i prja daga samfellt. Orku- og préteinporf
var aaetlud Ut fra nedri mérkum gilda i kliniskum leidbeiningum um nzer-
ingu sjuklinga (25-30 hitaeiningar/kg likamspyngdar/sélarhring og 1,2-1,5
gréomm/kg likamspyngdar/sélarhring, midad vid kjdrpyngd). Neeringar-
astand (likur & vannaeringu) var metié med gildismetnu 7 spurninga skim-
unareydubladi par sem 0-2 stig gefa til kynna litlar likur & vannaeringu, 3-4
stig akvednar likur a vannzeringu og =5 stig miklar likur & vannaeringu.
Nidurst6dur: Nidurstodur eru birtar fyrir 61 sjukling. Orkuneysla var ad

jafnadi 19+5,8 hitaeiningar/kg likamspyngdar/sélarhring. Medalprétein-
neysla reyndist vera 0,9+0,3 grdmm/kg likamspyngdar/sélarhring. Porri
patttakenda (>80%) nadi ekki lagmarksvidmidum fyrir orkuneyslu annars
vegar og préteinneyslu hins vegar og atti pad vid um alla skraningar-
dagana prja. Vid mat & nzeringarastandi reyndust 14 sjuklingar (23%)
annadhvort vera vannaerdir (=5 stig) eda i haettu & vannzeringu (3-4 stig).
Orku- og préteinneysla peirra var ad jafnadi naer azetladri orku- og proé-
teinp6rf en neysla peirra sjuklinga sem voru vel nzerdir (0-2 stig), sem ad
hluta til matti rekja til almennari notkunar naeringardrykkja.

Alyktanir: Nidurstddur rannsoknarinnar benda til pess ad azetladri orku-
og préteinporf sjuklinga & hjarta- og lungnaskurddeild sé ekki fullneegt,
jafnvel ekki & 5. degi eftir adgerd, ef fylgja & kliniskum leidbeiningum um
nzeringu sjuklinga & Landspitala. Huga parf betur ad neeringu inniliggjandi
sjuklinga, allt fra vondudu mati & nzeringarastandi til videigandi nzeringar-
medferdar.

'Rannséknastofu f
neeringarfreedi vid
Haskola Islands og
Landspitala, %eldhusi
og matsal Land-
spitala.

Fyrirspurnir:
Ingibjorg Gunnarsdottir

ingigun@landspitali.is

Greinin barst

29. oktdber 2012,
sampykkt til birtingar
19. jantar 2013.

Engin hagsmunatengsl|
gefin upp.

Inngangur

Nidurstodur islenskra rannsdkna benda til pess ad tioni
vanneringar sé 20-60% a Landspitala, mismunandi
eftir sjiklingahépum.!® Vanneering medal sjiklinga er
talin tengjast aukinni tidni fylgikvilla,*'? auk pess sem
legutimi sjiklinga sem eru vanneerdir vid innldgn er
lengri en peirra sem betur eru neerdir.”'*** Fylgikvill-
um og lengri legutima fylgir mikill kostnadur.”

[ kliniskum leidbeiningum The European Society
for Clinical Nutrition and Metabolism (ESPEN) og
American Society for Parenteral and Enteral Nutrition
(ASPEN) er meelt med skipulagdri skimun fyrir van-
neeringu.®” [ mars 4rid 2011 voru gefnar tt kliniskar
leidbeiningar um neeringu sjiklinga 4 Landspitala par
sem meelt er med ad skimad sé fyrir vanneeringu vio
innlogn allra sjuklinga.”

Ein og sér hefur skimun fyrir vanneeringu takmark-
ad gildi og meelt er med pvi ad fylgst sé med pviad orku-
og proteinpdrf inniliggjandi sjiiklinga sé meett.’* bad
er mikilveegt til ad unnt sé ad gripa til videigandi rao-
stafana og koma 1 veg fyrir a0 neeringarastand versni {
sjtikrahtisvistinni. Fiar rannséknir hafa verid gerdar &
orku- og préteinneyslu sjiklinga 4 fslandi og aldrei sér-
staklega medal inniliggjandi sjiklinga & skurddeildum.
Fyrri rannséknir benda p6 til pess ad naeringarmedferd
sé oft & tidum ekki naegilega markviss. Til ad mynda var
orku- og préteinneysla lungnasjiklinga a4 Landspitala
ekki fullnaegjandi til pess ad leidrétta sleemt neeringar-
astand” og rannsékn sem gerd var & gjorgeesludeild
Landspitala benti til pess ad sjiiklingar fengju adeins

67% af aeetladri orkuporf sinni.”! Préteingjof var einnig
minni en eeskilegt getur talist samkveemt kliniskum
leidbeiningum um neeringu gjorgeeslusjiklinga.?*

Zskilegt er a0 skurdsjuklingar séu byrjadir ad borda
almennt faedi einum til premur dégum eftir adgerd og
stefna eetti ad orku- og préteinjafnveegi 4 pridja til 5. degi
eftir adgerd.”* Markmid rannsdknarinnar var ad meta
orku- og préteinneyslu inniliggjandi sjiklinga a hjarta-
og lungnaskurddeild & Landspitala og bera saman vid
deetlada orku- og préteinporf. Markmidid var einnig ad
meta neringarastand sama sjiiklingahops.

Efnividur og adferdir

Dbatttakendur

Patttakendur voru allir sjiklingar sem logdust inn &
hjarta- og lungnaskurddeild Landspitala & timabilinu
juni-desember 2011. Par sem markmid rannséknarinnar
var a0 meta orku- og préteinneyslu patttakenda & pridja
til 5. degi eftir skurdadgerd var skilyroi ad deetlud inn-
16gn veeri ad minnsta kosti 5 dagar. Eins var skilyrdi ad
deetlad veeri ad sjiklingar geetu neerst ad minnsta kosti
ad hluta til um munn medan 4 innldgn steedi. Deildar-
stjérar 4 hjarta- og lungnaskurddeild Landspitala ad-
stodudu rannsakendur vid val & patttakendum. Leitad
var eftir upplystu sampykki sjuklinga fyrir patttoku i
rannsOkninni. Alls hof 81 sjiklingur patttoku i rann-
s6kninni, 54 hjartaskurdsjiklingar, 15 lungnaskurd-
sjuklingar, auk 12 sjiklinga sem 16gdust inn 4 deildina
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Tafla I. Einkenni patttakenda i rannsdkninni (medaltél og stadalfravik).

Allir Karlar Konur

n=61 n=41 n=20
Aldur (ar) 61,9+17,8 60,1+19,1 64,5+ 14,7
Pyngd (kg) 80,5+ 18,0 83,1+18,3 753+16,6
Hzed (m) 1,72 £ 0,09 1,76 +0,07 1,65+ 0,09
Likamspyngdarstudull (kg/m?) 27,3+5,3 27,0+5,5 27,7+49

vegna rifbrota eda annarra brjéstholsaverka. Upplysingar um kyn,
aldur, pyngd, haed og asteedu innlagnar voru fengnar tr sjikra-
skram sjiklinga.

Rannséknardeetlun hlaut sampykki sidanefndar Landspitala
(erindi 29/2011), leekningaforstjéra Landspitala (tilv. 16, 04.05.2011)
og tilkynning vegna vinnslunnar var send til Persénuverndar (til-
visunarnimer: S5264).

Orku- og proteinneysla

Neeringargildi, par med talid orku- og préteininnihald, allra mal-
tida sem framreiddar eru fré eldhiisi Landspitala hefur verio dzetlad
med adstod islenska gagnagrunnsins um efnainnihald matveela.”
Daglegar maltidir eru 5 talsins; morgunverdur, hadegisverdur, sio-
degishressing, kvoldverdur og kvoldhressing. Pannig var haegt ad
aeetla orku- og préteininnihald hverrar maltidar fyrir sig sem borin
var fram fyrir patttakendur 1 rannsékninni. Vid lok hverrar mal-
tidar voru matarbakkar patttakenda feerdir inn i bytibtir par sem
rannsoknaradilar vigtuou (Philips Essence HR 2393) allan mat og
drykk sem skilinn var eftir 4 bakkanum. Vigtun og skrdning fér
fram i prja daga samfellt fyrir hvern patttakanda. Neysla matar og
drykkjar sem ekki tilheyrdu adalmaéltidum dagsins (millibitar) var
skrad sérstaklega, par med talid neysla neeringardrykkja. Skran-
ing 4 neyslu millibita var fyrst og fremst i hondum starfsfélks
deildarinnar, en eins féru rannsakendur yfir skraninguna med
patttakendum til ad ganga tr skugga um ad ekkert hefdi gleymst.
Rannsakendur voru & deildinni pegar meginmaltidir dagsins voru
bornar fram og voru par af leidandi 1 godum tengslum vid patttak-
endur i rannsékninni. Feedisskraning héfst med skraningu morg-
unverdar pegar lidnar voru ad minnsta kosti 48 klukkustundir fra
adgerd. Neyslan endurspeglar pvi orku- og préteinneyslu & pridja
til 5. degi eftir adgerd. Nidurstodur feeduskraningar voru feerdar
inn i neeringarttreikningaforritid Kostplan (AIVO AB, Stockholm,
1996, ttgafa 1,0) sem geymir neeringarefnainnihald allra maltida
sem bornar eru fram a Landspitala. Neeringarefnainnihald upp-
skrifta byggir 4 islenska gagnagrunninum um neeringarefnainni-
hald matveela.?®

Aeetlud orku- og préteinpirf

Upplysingar um haed og pyngd pétttakenda voru fengnar tr
sjikraskra. Ef margar meelingar hofu verid gerdar 4 likamspyngd
patttakanda & mismunandi timum var midad vid pyngd vid inn-
skrift, fyrir adgerd. Orku- og préteinporf var deetlud samkveemt
kliniskum leidbeiningum um neeringu sjiklinga a4 Landspitala.”
[ klinisku leidbeiningunum er 4eetlad ad orkupérf sé 4 bilinu 25-
30 hitaeiningar 4 hvert kil6 likamspyngdar & sélarhring og pro-
teinporf 1,2-1,5 gromm & hvert kilé likamspyngdar & sdlarhring.
Utreikningar { pessari grein midast vid nedri mork aeetladrar
orku- (25 hitaeiningar/kg/s6larhring) og préteinparfar (1,2 g/kg).
Par sem vidmidin eiga einungis vio ef vidkomandi sjiklingur er
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i kjorpyngd, var pyngd sjiklinga med likamspyngdarstudul >25
kg/m? leidrétt 40ur en jofnunni var beitt. Petta pydir ad i stad
raunverulegrar likamspyngdar i kiléum var s likamspyngd sem
samsvaradi likamspyngdarstudli 25 kg/m? notud vid deetlun orku-
og proéteinparfar.

Mat d neeringardstandi

Neeringarastand sjiklinga var metid med 7 spurninga gildismetnu
eyOdubladi sem meelt er med ad notad sé vid mat a naeringarastandi
sjuklinga.'*”” Eydubladid inniheldur spurningar um likamspyngd-
arstudul, dsjalfratt pyngdartap, lystarleysi, skurdadgerd og adra
peetti sem tengjast neeringardstandi. Stig eru gefin eftir svérun
spurninga og fyrir pann sjuklingahép sem rannséknin nadi til
gefa 0-2 stig til kynna litlar likur & vanneeringu (skilgreindir sem
,vel naerdir” i nidurstodum pessarar greinar), 3-4 stig bera vott um
akvednar likur 4 vanneeringu (skilgreindir sem ,i heettu 4 van-
neeringu” 1 nidurstddum) og =5 stig gefur til kynna sterkar likur 4
vanneeringu (skilgreindir sem ,vanneerdir” i nidurstodum).!

Urvinnsla

Skraning gagna var gerd 1 Excel (Microsoft Office Excel, dtgafa
2007) en vid tolfreedilegar greiningar var studst vid tolfreediforritid
SPSS (IBM, Statistical Package for the Social Sciences, ttgéfa 20).
Orku- og proéteinjafnveegi vel og vanneerdra sjiiklinga var borid
saman med t-profi. Tolfreedileg marktaekni var sett vid p<0,05.

Nidurstodur

Helsta astaeda fyrir brottfalli var 6fullkomin skraning matareedis,
annadhvort vegna pess ad skraning einstakra maltida hafdi mis-
farist, eda ad sjuklingur ttskrifadist fyrr en deetlad var. Einn heetti
patttoku adur en rannsokn lauk og upplysingar um haed eda pyngd
vantadi fyrir prja einstaklinga. Tafla I synir aldur, pyngd og haed
peirra patttakenda sem greiningarnar byggja 4 (n=61) auk likams-
pyngdarstuduls. Rannsékninni luku alls 39 hjartaskurdsjiklingar
og 12 lungnaskurdsjiklingar, auk 10 sjiklinga sem lagdir voru inn
af ymsum dsteedum. Ekki var markteekur munur 4 deetladri orku-
og proteinporf patttakenda né metinni orku- og préteinneyslu eftir
sjuklingah6pum og pvi var dkvedid ad birta nidurstodurnar fyrir
allan hépinn saman.

Neysla 84% patttakenda i rannsékninni var minni en sem
svarar 25 hitaeiningum 4 hvert kil6 likamspyngdar 4 dag (midad
vid kjorpyngd) sem eru nedri mork deetladrar orkuparfar inniliggj-
andi sjiklinga (tafla II). Neysla 89% patttakenda var minni en 1,2
gromm af préteinum 4 hvert kilé likamspyngdar 4 dag, sem eru
nedri mork eeskilegrar préteinneyslu samkvaemt kliniskum leid-
beiningum."” Hvorki reyndist markteekur munur 4 orkuneyslu né
préteinneyslu patttakenda 4 pridja og 5. skraningardegi. A 5. degi
eftir adgerd nadu einungis 18% patttakenda ad fullnaegja deetladri
orkuporf ef midad er vid nedri mork (25 hitaeiningar/kg/dag)
deetladrar orkuparfar inniliggjandi sjiklinga. Enginn peirra sjik-
linga sem toku patt { rannsékninni fékk neeringu i &ed eda gegnum
sondu.

Medalorkuinnihald maéltidanna 5 sem framreiddar voru til
patttakenda 1 rannsékninni frd eldhdsi Landspitala var 1747 hita-
einingar 4 dag og veittu peer a0 jafnadi 79 gromm af préteinum 4
dag. Eins og sja méd i toflu II var heildarorkuneysla dagsins 1370



Tafla Il. Aztiué orku- og proteinpdrf patttakenda og metin orku- og protein-
neysla (medaltél og stadalfravik).

Allir Karlar Konur
Orka n=61 n=41 n=20
Azetlud porf (hitaeiningar/dag)’ 1782 +212 1848 + 183 1646 + 205
Meédalneysla (hitaeiningar/dag) 1370 +422 1384 +438 1342 + 395
Medalneysla (hitaeiningar/kg/dag) 19+5,8 19+5,7 20+6,2
Prétein
Azetlud porf (gromm/dag)? 86+ 10 89 + 8,8 79+9,8
Medalneysla (grémm/dag) 61 +20 62 + 21 57 £17
Medalneysla (gromm/kg/dag) 0,9+0,3 0,8+0,3 0,9+0,3

Midad vid lagmarks orkuporf, 25 hitaeiningar/kg/sélarhring, samkvaemt kliniskum
leidbeiningum um neeringu sjuklinga & Landspitala.'®

2Midad vid lagmarks proteinporf, 1,2 g/kg/sélarhring, samkvaemt kliniskum
leidbeiningum um naeringu sjuklinga & Landspitala.'®

hitaeiningar 4 dag. Par af veittu aukabitar, pad er annar matur
heldur en sa sem kom fré eldhiisi, ad jafnadi um 300 hitaeiningar a
dag. Af peim 1747 hitaeiningum sem maltidir eldhissins gafu, var
um pad bil 1070 hitaeininga neytt og rimlega 700 hitaeiningum
hent 1 ruslid. Petta pydir ad einungis 60% hitaeininga og préteina
i maltidunum 5 nyttist sjiklingunum.

Vid mat & neeringarastandi reyndust 14 sjiklingar (23%) annad-
hvort vera vanneerdir =5 stig (n=7) eda i heettu 4 vanneeringu 3-4
stig (n=7). Orku- og préteinneyslu patttakenda eftir neeringar-
astandi ma sja 1 toflu III. Orku- og préteinneysla peirra sem voru
vanneerdir eda { heettu 4 vanneeringu var ad jafnadi neer deetladri
orku- og préteinporf en orku- og préteinneysla vel neerdra sjik-
linga (0-2 stig), sem ad hluta til ma rekja til almennari notkunar
neeringardrykkja.

Umraedur

Nidurstodur rannséknarinnar benda til pess ad sjiklingar 4
hjarta- og lungnaskurddeild fullnaegi ekki deetladri orku- og pro-
teinporf sinni samkveemt kliniskum leiobeiningum Landspitala,
jafnvel ekki 4 5. degi eftir adgerd. Nidurstodurnar eru i samreemi
vid erlendar rannséknir.® Einnig er sldandi hversu stor hluti pess
feedis sem framreitt er endar i ruslinu. Pratt fyrir a0 faar innlendar
rannsoknir hafi adur verid gerdar a orku- og préteinneyslu inni-
liggjandi sjtiklinga hafa peer allar bent 1 somu &tt, pad er ad neer-
ingarmedferd innan spitalans sé dbotavant.*** Huga parf betur ad
neeringu inniliggjandi sjiklinga, allt frd mati 4 neeringarastandi til
videigandi neeringarmedferdar.

Vanneering hefur lengi verid pekkt vandamal medal skurd-
sjiiklinga, baedi erlendis og hérlendis." % Fra pvi { arsbyrjun 2012
hefur verid moégulegt ad skima fyrir vannearingu i Ségukerfinu,
rafreenni sjiikraskra sem notud er a Landspitala og vidar. Innleid-
ing skimunar fyrir vanneeringu er p6 enn sem komid er skammt
a veg komin & Landspitala. Vanneering medal sjiklinga getur haft
ahrif 4 likamlega virkni, minnkad batalikur og aukid tidni fylgi-
kvilla, en vid pad eykst sjikdomsbyrdi og dénartioni’** Van-
neering veikir einnig énaemiskerfid® og getur truflad starfsemi
meltingarvegar.” Skert neeringardstand inniliggjandi sjiklinga
hefur auk pess verid tengt veikingu og ryrnun vodva, sérstaklega
o6ndunarvodva.®® Hja eldra folki getur skert neeringardstand haft

Tafla lll. Samanburdur & orku- og proteinneyslu vel nzerdra sjuklinga (litlar likur
& vannaeringu samkvaemt mati & nzeringardstandi) og peirra sem annadhvort
reyndust vannaerdir eda i haettu & vannaeringu (medaltél, stadalfravik og %).

Litlar likur &  Akvednar eda sterkar  P-gildi
vanngeringu likur & vannzeringu
n=47 n=14

Orkuneysla (hitaeiningar/ 1343 + 427 1519 + 396 0,028*
dag)
Orkuneysla (hitaeiningar/ 18 +5,3 22 +6,8 0,001*
kg/dag)
Hlutfall af orkuporf! 72,0 88,0
Préteinneysla (grémm/dag) 60 +19 66 + 18 0,069
Préteinneysla (gromm/ 0,8+0,2 1,0+0,3 0,009*
kg/dag)
Hiutfall af préteinporf? 66,7 83,3

"Midad vid lagmarks orkuporf, 25 hitaeiningar/kg/sélarhring, samkvaemt kliniskum
leiGbeiningum um naeringu sjuklinga & Landspitala.'®

2Midad vid lagmarks proteinporf, 1,2 g/kg/sélarhring, samkvaemt kliniskum
leiGbeiningum um neeringu sjuklinga & Landspitala.'®

ahrif 4 lifsgaedi. Viss vitundarvakning um mikilveegi skimunar
fyrir vanneeringu og markvissrar neeringarmedferdar virdist hafa
ordid sidastlidin ar. Hins vegar benda nidurstodur rannsékna,
beedi peirrar sem hér er kynnt og eldri innlendra og erlendra rann-
s6kna, til pess ad orku- og proteinpdrf inniliggjandi sjiklinga sé
almennt ekki fullneegt.!'®** Aukinni tidni fylgikvilla og lengri
legutima fylgir mikill kostnadur® og baett neeringarmedferd innan
sjlikrastofnana tengist pvi beedi geedum pjoénustunnar og hag-
reenum &hrifum.

[ kliniskum leidbeiningum um neeringu sjiklinga er dzetlad ad
orkuporf inniliggjandi sjiklinga (annarra en gjorgeeslusjiklinga)
sé & bilinu 25-30 hitaeiningar 4 hvert kilégramm likamspyngdar
a solarhring. Préteinporfin er deetlud 1,2-1,5 gromm 4 hvert kilé
likamspyngdar a sélarhring. Pratt fyrir a® midad hafi verid vid
nedri mork 4eetladrar orku- og préteinparfar i pessari rannsékn,
var orku- og préteinneyslan skilgreind éfullneegjandi hja allflest-
um patttakendum (allt ad 90%), jafnvel 4 5. degi eftir adgerd. Litil
orku- og préteinneysla skurdsjiiklinga hefur einnig sést 1 erlend-
um rannséknum.* Einungis um 60% af peim hitaeiningum sem
5 adalmaltidir dagsins gafu nyttust sjiklingunum. Benda nidur-
stodurnar til pess ad eftirlit og vidbrogo vid pvi ad sjuklingar klari
ekki pann mat sem borinn er fram séu ekki eins og best verdur 4
kosid. Nidurstodur pessarar rannsoknar syna p6 heerri orku- og
préteinneyslu sjiklinga sem voru greindir vanneerdir eda 1 haettu
a vanneeringu en medal vel neerdra sjiklinga og fengu peir einnig
oftar neeringarrika millibita & bord vid neeringardrykki. Petta
bendir til pess ad starfsfolk geri sér ad hluta til grein fyrir vand-
anum. Nidurstodur rannséknarinnar sem hér er kynnt benda pé
til pess ad neering sem i bodi var fyrir sjiklingana hafi fullnaegt
baedi orku- og préteinporf patttakenda hefdi hennar verid neytt.
Askorun framtidar snyr fyrst og fremst ad pvi ad meta hvers vegna
svo stor hluti feedunnar endar i ruslinu. Asteedu pessa er ekki haegt
ad greina ut frd peim gognum sem aflad var i peirri rannsékn sem
hér er kynnt. Af hugsanlegum skyringum ma til deemis nefna vid-
horf til sjlikrahtismaltida, skort 4 mannafla 4 deildum til ad ad-
stoda sjiklinga vid ad borda og lystarleysi i kjolfar adgerdar eda
lyfjagjafa. Pess ber ad geta ad verid er ad endurskoda matsedla
sjuklinga & Landspitala par sem hugad er sérstaklega ad auknu
frambodi 4 orkupéttara feedi og hagsteedari skammtasteerdum.
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Ein af skyringum pess ad eftirlit med naeringu sjiiklinga hefur
til pessa verid ab6tavant er skortur hefur verid a einféldum gildis-
metnum leidum til ad meta orku- og préteinneyslu sjiklinga.
Unnid hefur verid ad pvi undanfarin misseri ad préa og gildis-
meta einfalt skraningarblad til dzetlunar a4 orku- og préteinneyslu
sjiklinga. Af praktiskum 4steedum og vegna mikils kostnadar er
ekki unnt ad vigta allan mat sem sjtiklingar neyta og pvi parf ad
vera til einfaldari og 6dyrari leid. Gildismat eydubladsins leiddi {
1j6s ad pad er talid fullneegjandi til ad deetla neyslu sjiklinga, sér-
staklega peirra sem borda litid.*>** Eydubladid mé einnig nyta vid
gaedastjornun, til deemis vid ad meta orku- og préteinneyslu sjiik-
linga 4 dkvednum deildum og bera saman vid detlada orku- og
préteinporf. Eins er haegt ad nyta eydubladid til deetlunar & hlutfalli
matar sem fer i ruslio og til ad adlaga skammtasteerdir samkveemt
pvi svo ad draga megi tr séun.

Naudsynlegt er ad nefna ad peir meelikvardar sem notadir voru
i pessari rannsékn hafa sinar takmarkanir. Vid deetlun & orkuporf
var studst vid mjog einfaldan meelikvarda samkvaemt kliniskum
leidbeiningum um neeringu sjiklinga.” Hann pykir henta mjog vel
i klinisku starfi, par sem tiltolulega audvelt er ad deetla orkuporf
sjuklinga. Floknari jofnur eru til*?® sem beedi taka tillit til haedar
og kyns, auk likamspyngdar. Notkun annarra jafna vid deetlun
orkuporf patttakenda i pessari rannsokn breytti ekki meginnidur-
stodu hennar um ad orkuneysla veeri vel innan vid deetlada orku-

porf. Af 66rum annmorkum mé nefna ad dkvedin énakvaemni felst
i pvi ad einungis matar- og drykkjarafgangar voru vigtadir en ekki
sé& skammtur sem borin var & bord fyrir sjiklinginn. Hins vegar er
oliklegt ad st skekkja sé pad stér ad huin hafi dhrif 4 peer dlyktanir
sem dregnar eru af nidurstodum pessarar rannséknar. *

[1jési alvarlegra afleidinga vanneeringar sjtiklinga og kostnadar
sem af henni getur hlotist fyrir heilbrigdiskerfid, er naudsynlegt ad
heilbrigdisstarfsmenn sameinist um ad finna leidir til ad vinna bug
a vandamaélinu. Skimun fyrir vanneringu mun ein og sér p6 ekki
leysa petta vandamal heldur er teymisvinna neeringarfredinga
eda neeringarradgjafa, hjuikrunarfraedinga, leekna, lyfjafreedinga og
annarra er koma a0 uménnun sjiklinga gridarlega mikilveeg. bar
er samvinna, eftirlit og markviss eftirfylgni lykillinn ad gédum
arangri. Frekari rannséknir a neeringardstandi ymissa sjiiklinga-
hépa eru einnig mjog adkallandi.
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ENGLISH SUMMARY

Energy and protein intake of patients at the Department of Cardiothoracic surgery,
Landspitali - The National University Hospital of Iceland
Vilhjalmsdottir DO', Hinriksdottir HH', Thordardottir FR?, Thorsdottir I', Gunnarsdottir I'®

Objective: The aim was to estimate energy and protein intake of
patients at the Department of Cardiothoracic surgery, Landspitali the
National University Hospital of Iceland. Another aim was also to assess
their nutritional status.

Methods: The energy and protein content of meals served by the hospi-
tal‘s kitchen is known. Starting at least 48 hours after surgery, all leftover
food and drinks were weighed and recorded for three consecutive days.
Energy and protein requirements were estimated according to clinical
guidelines for hospital nutrition at Landspitali (25-30 kcal/kg/day and
1.2-1.5 g/kg/day, respectively). Nutritional status was estimated using a
validated seven question screening sheet.

Results: Results are presented for 61 patients. The average energy
intake was 19+5.8 kcal/kg/day. Protein intake was on average 0.9+0.3

g/kg/day. Most patients (>80%) had an energy and protein intake below
the lower limit of estimated energy and protein needs, even on the fifth
day after sugery. According to the nutritional assessment 14 patients
(23%) were defined as either malnourished or at risk for malnutrition.
This group was closer than the well-nourished group to meeting their
estimated energy- and protein needs. The use of nutrition drinks was
more common among malnourished patients and those at risk of malnu-
trition than the well-nourished patients.

Conclusion: The results suggest that the energy and protein intake of
patients is below estimated requirements, even on the fifth day after
surgery. Attention must be paid to malnutrition and nutrition in general in
the hospital wards.

Key words: patients, hospital food service, energy intake, protein intake, malnutrition.
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5. RESTULTS AND DISCUSSION

Main results of this thesis are presented in the paper published in the Icelandic Medical
Journal in January 2013 (chapter 4). Results from other parts are presented in the following

chapters.

5.1 Screening for malnutrition at LSH

From the time December 2011 to November 2012 26,872
patients were admitted to the hospital. Thereof 1,373
(5%) patients were screened for malnutrition (Table 7).
Most of the patients (75%) scored 0-2 points and were
categorized as well-nourished, 13% were at risk of

malnutrition (3-4 points) and 12% were malnourished >5

points) (Figure 3). The majority of patients that were §0-2 points 1 3-4 points M 25 points

screened (n=471) scored one point. The three highest Figure 3 Nutritional status of all
screened patients. Ratio of

scores seen were 12, 15 and 16 points, one patient with well-nourished patients
reen), patients at risk of
each score. It would have been useful for further ffalnuzrigon (yellow) and

investigation to have the information about how many malnourished patients (red).

patients were screened at each ward, but unfortunately the

information was not available.

Table 7 Number of patients screened for malnutrition in all wards at LSH and their score,
from December 2011 to November 2012 (number).

Dec Jan Feb Mar Apr May June  July Aug Sept Oct Nov All

Admissions 2,158 2371 2280 2398 2287 2328 1,999 1,898 2,042 2287 2511 2313 26872
0-2 points 7 10 70 105 85 93 87 45 74 100 130 225 1031

>5 points 7 11 16 14 14 8 11 3 4 12 33 35 168
Screened (%) 17(1) 25(1) 109(5) 138(6) 106(5) 117(5) 114(6) 53(3) 91(4) 127(6) 188(7) 288(12) 1373 (5)

Twelve percent of all screened patients were malnourished, which is less than the 20-60%
indicated by previous studies that have investigated the prevalence of malnourishment in
patients at LSH.>” As we don’t have information on the wards included in table 7 it is
difficult to compare the figure to the previous studies. However, as active implementation was
conducted through the admission office and the surgical wards it is likely that the majority of
patients included in table 7 are surgical patients. The lowest prevalence of malnutrition was

seen in mixed group of surgical and medical patients in the previous Icelandic studies.’ Last
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years the discussion about malnutrition among hospitalized patients has increased, the staff at

the hospital might be more conscious about the subject than before.

Even though the number of screened patients during this first year of implementation is
low the success must be considered great. At the beginning the number of screened patients
per month was 17 and increased to being 288 patients. Number of screened patients rose
critically when the active encouragement started in February (Table 7). LSH has around 50
wards and nearly 800 beds. The implementation was only active at three wards and one of

them had an active encouragement by the researchers. Further implementation is needed.

5.1.1 Prevalence of screened and weighed patients at surgical wards

In the departments where active implementation of screening was initiated, a higher
percentage of patients were screened than shown in table 7, which gives an overview of the
whole hospital. From all the wards (12E, 12G, 13G) 12E was the only ward that had an active
encouragement. At 12E the ratio for the screened patients at the first month was only 11%.
The highest ratio (43%) of screened patients was seen in June (Figure 4). Average ratio in 12E
was 22% and for both 12G and 13G it was 12%. The average percentage of screened patients
was higher in 12E than in 12G and 13G. Which might indicate that personnel responsible for
the nutritional screening might be needed in each ward. Overall the number of screened
patients seems to be very random which might indicate that the screening is not yet a routine
process. Implementation of screening has to including well organized plan from the beginning

that all the staff is aware of, a good active encouragement and how to maintain the screening.

50% 100%
40% 80% -
30% 60% -
20% 40% - I IE
10% - 20% -
0% - 0% - . . .
Mars Apr May June July Aug Sept June July Aug Sept
Figure 4 Percentage of screened patients each Figure 5 Percentage of weighed patients each
month at 12E month at 12E

The data collection about body weight measuring was recorded at the same wards as the
screening (12E, 12G, 13G), the only ward that had an active encouragement during the time
was 12E (Figure 5). The initial ratio at 12E was 79% and the last month it had decreased
down to 53% even though the ward had an active encouragement. Overall the highest ratio

(81%) was in July at merged wards 12E and 12G, the lowest ratio (29%) was in August at
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13G. The main reason why the ratio of weighed patients did not increase is most likely
because the main emphasis in the visits at the ward was to reminding on the screening and the

summer vacations may also have had an impact.

5.1.2 Prevalence of screened patients at Department of Cardiology (14EG)

In the one month period 141 patients were admitted, total screened patients were 88%
(n=124). The rest of the patients were not screened because they were discharged or were too
sick. Most of the patients 81% (n=101) scored 0-2 points, and where therefore defined as

being well nourished. The patients who scored >5 points were 7% of screened patients.

The reason for the success is probable the well planned routine work and the intensive
active encouragement; visits every workday and the monitoring. They made the screening into
pocket size, therefore, handier in use. Studies have shown that implementation of nutritional

. . . |
screening can be successful but more studies are needed to show how to maintain it.'*>°

Malnutrition is common, under recognised and under-treated health problem,®” screening
for malnutrition helps to detect the malnourished patients. It is recommended that patients
who score 5 points or more should get nutrition therapy from dietician, as patients at risk for
malnutrition often need nutritional support to improve clinical outcome.'® The flow chart in
figure 2 helps the staff to make a decision based on the score from the screening tool.
Recently Rannveig Bjornsdottir er al. 2012 validated a plate diagram at LSH, which is cheap
and simple way to estimate patient’s energy and protein intake. The plate diagram can be

helpful in the nutrition support at the wards, for example if a patient is at risk for malnutrition.

A recent systematic review investigated barriers and facilitators of nutritional screening of
patients. The main barrier was found to be a lack of initial and ongoing training regarding
screening and a lack of education regarding the nutritional care process. The screening must
be considered to be integral part of nursing assessment to take place.”® Still there is a lot of
work left regarding to the implementation and one thing is for sure, the active encouragement

and education must be continued.

5.2 Estimated energy requirements using different equations

Six different predicting equations were used to estimate energy expenditure for patients

(n=61) at the Department of Cardiothoracic surgery. The results are shown in Table 8

presenting the average estimated energy requirements in the group, using different equations.
The difference in estimated energy requirements depending on which equation was used

was minimal, or around 100 kcal/d for both men and women when using adjusted body

weight in the equations (Table 8). All of the men fell within the range of 25-30 kcal/kg/d but
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the women were at the lower limit or just below. Among men, the highest energy
requirements were estimated by using the Owen equation while the lowest energy
requirements were observed when using the H-B equation (1918). In women the highest
energy requirements where estimated by the ACCP equation and Mifflin St. Jeor equation,
and as for the men, the lowest values where estimated by the H-B equation (1918). More
studies are needed to develop and investigate equations in various groups of patients.

Table 8 Energy expenditure estimated with various predicting energy expenditure equations
(mean + standard deviation).

Men n=41 Women n=20
Adjusted'  Actual® Adjusted’ Actual’® Adjusted'  Actual® Adjusted' Actual®
Equation kcal/day kcal/kg/day kcal/day kcal/kg/day
ACCP 1848 + 183 2077 + 457 25+0.0 25+0.0 1646 +£205 1884 + 415 25+0.0 25+0.0
Harris Benedict, 1918° 1862 +204 2013 + 321 23+45 25+3.1 1545 £ 161 1655+ 237 21+3.5 22+24

Harris Benedict, 1984> 1892+ 185 2039 = 307 26+2.4 25429  1545+£165 1651+£237  24+1.5 22+£23
Mifflin St. Jeor, 1990° 1846+ 168 1955 + 248 25424 24+32  1620£210 1734+282  25+1.5 23+2.3

WHO/FAO, 1985° 1895+ 189 2041 + 298 26+2.7 25+3.1 1577 £ 126 1692 + 206 24+19 23+£27

Owen, 1987 1960 £90 2071 + 224 27+ 1.4 25+24 1523£71 1605 + 143 23+2.1 22+£3.0
Mean 1884 +£ 170 2033 + 309 25422 25+2.5 1576 £ 156 1704 + 253 24+18 23+21
Minimum 1846 1955 23 24 1523 1605 21 22
Maximum 1960 2077 27 25 1646 1884 25 25

' Body weight was adjusted for patients with BMI >25 kg/m? the weight was used which corresponds to
BMI 25 kg/m” instead of actual body weight.

? Actual body weight.

? Equation multiplied with stress factor 1.2.

The difference between those 6 equations is not very high and even though the accuracy is
low there is not a prerequisite to change the recommended equation into another.***” Studies
suggest that H-B equation is more accurate than ACCP equation.” ACCP is more simple,
therefore, more feasible to use in clinical settings. In ESPEN and ASPEN clinical guidelines
the use of the ACCP equation of 25 kcal/kg ideal body weights is recommended, but for
severe stressed patients 30 kcal’kg ideal body weight is used to estimate energy
requiremen‘[s.32’63 A similar approach is recommended in the Clinical Guidelines on Nutrition
for Hospitalized patients at LSH where the energy requirement for hospitalized patients

(others than the patients at ICU) is estimated to be 25 to 30 kcal/kg ideal body weight per day

26



but lower energy intake is recommended for patients at the ICU, or 20 to 25 kcal’kg ideal
body weights per day.®

Specific guidelines for surgical patients have been developed for example by ESPEN.?’
Those recommendations harmonize with other guidelines.**® Ideally, surgical patients should
be able to consume normal food within 1 to 3 days in line with estimated energy
requirements. Overfeeding should though be avoided as it has been suggested to result in
oedema, postoperative ileus and delayed gastric emptying.”’ In the study (see the published
paper, chapter 4) the consumption was compared to 25 kcal/’kg ideal body weight, the lower
limit recommended in Clinical Guidelines on Nutrition for hospitalized patients at LSH. In the
study only 16% of the patients consumed 25 kcal/kg ideal body weight, or more. The nutrition
status for those surgical patients who are severe stressed might, therefore, be even worse than

concluded in the paper.

According to the literature search conducted as part of this thesis work there is no new
evidence supporting that other equations should be used for surgical patients than the ones
currently recommended in the Clinical Guidelines on Nutrition for Hospitalized patients at
LSH. Ideally, energy expenditure should be measured using IC whenever possible.'® IC has
found to be the “golden standard” to measure energy expenditure in hospitalized patients and
also hardly feasible in clinical settings.*'** In recent study IC measurement among critically

ill patients was found to be feasible, useful, and not extremely time consuming at ICU."!

In ESPEN guidelines, protein recommendation for surgical patients is 1.5 g protein/kg/d.*’
In the study (see the published paper, chapter 4) the consumption was compared to 1.2 g
protein/kg/d, the lower limit recommended in Clinical Guidelines on Nutrition for
Hospitalized patients at LSH. In the study only 11% of the patients consumed 1.2 g
protein/kg/d, or more. The nutrition status for those surgical patients might, therefore, be even

worse than concluded in the paper.

The results show that much greater effort is needed to ensure enough energy and protein

intake in malnourished hospitalized patients at LSH.
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6. FUTURE PERSPECTIVES

It is generally accepted that using the SSM at hospitals can be important part in clinical care
of hospitalized patients, in order to find malnourished patients and ensure appropriate
nutritional care. The results presented in this thesis show that it is important to find a methods
to implement nutritional screening as well as finding ways to maintain it. It might be
suggested that a responsible person is needed at each ward. Estimating energy and protein
intake is important part of the nutritional care, in order to estimate the patients need for
additional nutrition, such as oral nutrition supplements or energy- or protein rich in-between

meals.

Most of the studies concerning clinical nutrition include patients groups receiving either
enteral or parenteral nutrition which is not the scope of the present thesis. There are also many
studies about ready-to-use supplemental drinks which have demonstrated that nutrition drinks
and supplements in addition to hospital food improves total intake.”>”* Only few studies have
been done concerning changes in the hospital menu and how it can reduce malnutrition in

74-76

hospitalized patients and when patients are able to choose from selected dishes their

nutrition status has found to improve.’®

A new study is now in process by Aréra Ros Ingadottir where energy and protein intake
will be estimated with the validated plate diagram and a questioner will be posed for the

patients about their views to the hospital menu.

Addition of oral nutritional supplements to hospital meals has shown improvement in
malnourished patients’ recovery.’’ Interesting is if similar improvements can be reached by
regular food (energy- and protein dense in-between-meals or snack), more studies are needed

about the subject.
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APPENDIX

Appendix I — Screening tools recommended by ESPEN

ESPEN guidelines recommend either the use Malnutrition Universal Screening Tool (MUST)
or Nutritional Risk Screening (NRS 2002) for adults and Initial Screening in Mini Nutritional
Assessment (MNA®) for the elderly.’

Malnutrition Universal Screening Tool (MUST) for adults

Yy
(i) BMI (ke m?) (ii) Weight loss in 3-6 momnths
0= 20.0 0==5%
1=18.5-20.0 [ 1=5-10%
1185 1 =10%

{iii) Acute dizease effect

Add ascore of I if there has
been or 1= likelv to be no or
mittional infake for = 5 davs
. J
Add zeores
Y
/ OVERALL RISK OF UNDEENUTRITION \
o 1 1 or more
LOW MEDITUAL HIGH
ROUTINE CLINICAL CARE OBSERVE TEEAT
Fepeat screening Haspital - document dietary and Huospital - refer to dietitian or
Hospital - every week fluid intake for 3 days implement local policies.
Care Homes - every month Care Homes (a3 for hospital) Grenerally food first followed by
Community - every year for Commumity - Fepeat screening, food fortification and supplements

special groups, e.g. those =75y ez from <1 mo to =6 mo (with Care Homes (zs for hospital)
\ dietary advice if necessary) Community (zs for hospital) /

Figure 1 Malnutrition Universal Screening Tool (MUST) for adults.’
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Nutritional Risk Screening (NRS 2002) screening tool

Table 1 Initial screening.’

1 Is BMI «20.57

[

Has the patient lost weight within the last 3 months?

tad

Has the patient had a reduced dietary intake in the last week?

4 Is the patient severely ill ? (e.g. in intensive therapy)

Yes: If the answer is “Yes’ to any question, the screening in Table 2 is performed.
Mo: If the answer is ‘No’ to all questions, the patient is re-screened at weekly intervals. If the patient e.g. is scheduled for a major operation,
a preventive nutritional care plan is considered to avoid the associated nisk status.

Table 2 Final screening.1

Impaired nutritional statws

Severity of discase (= increase in requirements)

below 50-75% of normal requirement
in preceding week

Absent Normal nutritional status Absent Mormal nutritonal reguirements
Score 0 Score 0
Mild Seore 1 Wi loss = 5% in 3 mths or Food intake Mild Seore 1 Hip fracture®™ Chronic patients, in

particular with acute complications:
cirrhosis®, COPD*. Chronmic
hemodialysis, diabetes, oncology

Moderate Score 2

Wt loss = 5% in 2 mths or BMI 185
20,5 + impaired general condition or
Food intake 25-60% of normal

requirement in preceding week

Moderate Soore 2

Major abdominal surgery® Stroke*
Severe pnewmonia, hematologic
rmalignancy

Severe Score 3

Wt loss = 5% in | mth {=15% in 3
mths) or BMI <1835 + impaired
general condition or Food intake 0-25%
of normal requirement in preceding
week in preceding week.

Severe Score 3

Head injury® Bone marrow
ransplantation® Intensive care
patients { APACHE= 10 ).

Seore:

+

Score:

=Total score

Age

il =70 vears: add | to total score above

= ape-adjusted total score

Secore =3 the patient is nutritionally at-risk and a nutritional care plan is initated
Seore <3 weekly rescreening of the patient. 17 the patient e.g. is scheduled for a major operation, a preventive nutrtional care plan is considered to avoid the

associated nsk satus

MNRS-2002 is based on an
interpre-tation of available
randomized clinical trials.
*indicates that a trial directly
supports the categorization of
patients with that diagnosis.
Diagnoses shown in italics are
based on the prototypes given
below.

Nutritional risk is defined by the
present nutritional status and rsk
of impairment of present status,
due w increased requirements
caused by stress metabolism of
the clinical condition.

A nutriional care plan is indicated in all
patients who are

(1) severely undernourished (score=3),
or (2) severely ill (seore=13), or (3)
moderately undernourished + mildly ill
(score 2 + 1), or (4) mildly
undernourished + moderately ill {score
1+ 2).

Prototypes for severity of discase
Seore= 1: a patient with chronic disease,
admitted 1o hospital due to
complications. The patent is weak but
out of bed regularly. Protein re-

quirement is increased, but can be covered by oral diet or supplements in

Mas L Cases.

Score=2: a patient confined to bed due to illness, e.g following major

abdominal surgery. Proiein reguirement is substantial

¢ increased, but can be

covered, although artificial feeding is required in many cases.

Secore=3: a patient in intensive care with assisied ventilation etc. Protein
requirement is increased and cannot be covered even by artificial feding
Protein breakdown and nitrogen loss can be significantly attenuated.
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Mini Nutritional Assessment (MNA©) for the elderly

Table 1 Initial Screening.'

A Has food intake declined over the past 3 months due to loss of appetite, digestvwe
problems, chewing or swallowing difficulties?
(1 =severe loss of appetile
| =moderate loss of appetite
2=no loss of appetite

B Weight lss during last months?
{1 =weight loss greater than 3 kg
| =does not know
2=weight loss between 1 and 3 kg
F=no weight loss

C Mobility?
0 =bed or chair bound
| =able to get out of bed/chair but does not go out
2 =ppes oul

D Has suffered physical stress or acute disease in the past 3 months?
0=yes
2=no

E Newropsychological problens?

0 =severe dementia or depression
| =mild demen tia
2=no pswhologeal problems

F Body Mass Index (BMI) [weight in kg]/[height in m]2
(1 =BMI le=s than 19
I =BMI 19 w less than 21
2=BMI 21 to less than 23
3=BMI 23 or greater

Screening score (otal max. 14 points)

2

points or greater Normal—not at risk = no need to complement assessment
points or below Possible malnutrition = continue assessment
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