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Aim. Aiming at assessing sufficiency of energy/protein intake in hospitalized patients,the objective was to
monitor and analyze actual food intake of patients hospitalized in three clinical wards of one of major Slovenian
hospitals.

Methods. 53 patients were included in the study. Food intake was assessed 3 times daily from leftovers.
Nutritional status was assessed with Nutritional Risk Screening tool 2002. The observed outcomes were
percentage of energy coverage (PEC) and percentage of protein coverage (PPC). In PEC energy nutritional value
of the menu (ENVM), and in PPC protein nutritional value of the menu (PNVM) were considered as the main
modifiable risk factors. Data were analyzed univariately and multivariately by using logistic regression method.

Results. The patients did not cover energy needs (67.4+24.5%). Multivariate model for PEC was highly significant
(R2=0.347; pmodel<0.001) with ENVM showing high strength of association (b=0.040; p=0.004). Patients
also did not cover protein needs (84.0+40.2%). Multivariate model for PEC was highly significant (R2=0.477;
pmodel<0.001) and PNVM showing high strength of association (b=0.937; p=0.002).

Conclusion. For successful prevention and early detection of malnutrition, food intake in hospitals is vital and
should be constantly monitored. A simple method for monitoring is proposed. The menus provided to patients
should also be adequate in terms of energy and protein content.

Namen. Namen raziskave je bil ugotoviti zadostnost vnosa energije in beljakovin pri hospitaliziranih bolnikih.
Cilj je bilo sistematicno spremljanje in analiza dejanskega vnosa hrane pri bolnikih, hospitaliziranih na treh
klini¢nih oddelkih v eni izmed vecjih slovenskih bolnisnic.

Metode. V raziskavo je bilo vkljucenih 53 bolnikov. Vnos hrane je bil zabeleZen in spremljan trikrat dnevno
prek vrednotenja ostankov obroka na pladnju. Stanje prehranjenosti je bilo ocenjeno z orodjem Nutritional
Risk Screening 2002. Opazovani izidi so bili deleZ pokritosti potreb po energiji (PEC) in deleZ pokritosti potreb
po beljakovinah (PPC). Pri PEC (deleZ pokritosti potreb po energiji) je bil glavni dejavnik tveganja, na katerega
je mogoce vplivati, energijska vrednost jedilnika (ENVM), pri PPC (deleZ pokritosti potreb po beljakovinah)
je bila to beljakovinska prehranska vrednost jedilnika (PNVM). Podatki so bili analizirani univariantno in
multivariantno, z logisti¢no regresijsko metodo.

Rezultati. Bolniki niso pokrili energetskih potreb (67,4+24,5%). Multivariantni model za PEC je bil mocno
statisticno znacilen (R2=0,347; pmodel<0,001) in je pokazal visoko stopnjo povezanosti z ENVM (b=0,040;
p=0,004).

Prav tako bolniki niso zadostili potrebam po beljakovinah (84,0+40,2). Multivariantni model za PEC je bil ravno
tako mocno statisticno znacilen (R2=0,477; pmodel<0,001) in je pokazal visoko stopnjo povezanosti z PNVM
(b=0,937; p=0,002).

Zakljucéek. UZivanje hrane v bolnisnici je klju¢no za uspesno preprefevanje in zgodnje odkrivanje slabe
prehranjenosti, zato bi moralo biti redno spremljano. Predlaga se spremljanje vnosa hrane s preprosto
metodo. Bolnisnicni jedilniki morajo pokrivati bolnikove potrebe po energiji in beljakovinah.
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1 INTRODUCTION

Malnutrition and cachexia are considered to be serious,
life threatening and costly public health problems (1). The
prevalence of malnutrition in hospitals worldwide is about
20-50% (2-4); in Slovenia, Trtnik (5) showed that around
40% of patients were at nutritional risk or malnourished.

The nutritional status decline is largely dependent on
the nature of disease or injury and consequent stress
and inflammatory response, which is exacerbated with
low energy and protein intake (6, 7). However, in a large
part of studies exploring malnutrition and cachexia, this
aspect seems to be left out (8-12).

Insufficient food intake in hospitals is an important factor
for the development of malnutrition (3, 13, 14). Food
intake <25% of the received food is linked with 2-3-times
greater mortality (13, 14). Malnutrition and low food
intake are undoubtedly linked with higher costs due to
longer hospitalization and frequent re-hospitalizations
(1, 14-16). It is also more and more obvious that along
the aging of populations, malnutrition (and cachexia) of
aged plurimorbid patients, especially hospitalized (this
is a highly vulnerable group), is a rising public health
problem(17). Unfortunately, only a small number of
these patients with very low food intake is recognized
and receives nutritional support, artificial nutrition or
oral supplements (13). The aim of our pilot study is to
demonstrate the actual energy and protein intake of
hospitalized patients from three clinical wards, at one of
major Slovenian hospitals.

2 PATIENTS AND METHODS
2.1 Study Design

The design of this small pilot study was observational. It
was a health examination survey in which quantitative,
practical and inexpensive methods that can be easily
incorporated into dietetic, medical and nursing practice
were used. The study was conducted from 26. 5. 2014 to
20. 6. 2014.

2.2 Patients

In the study, patients from three different clinical wards
of one of the major hospitals in Slovenia were enrolled.
Two of them were internal medicine wards, while the
third ward was a surgical one. 53 patients were included
in the study: 15 men and 4 women from clinical ward 1,
15 men and 17 women from internal medicine wards 2, 16
men and 12 women from surgical wards 3.

The criteria for enrolment were, namely: (1) the ability
of the patient to understand the course of the study and
be able to sign the informed consent form by hand;(2) at
least 5 days of expected stay on the ward; (3) terminal
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patients were excluded; (4) only patients that were eating
exclusively per os were included (patients receiving
enteral or parenteral nutrition were excluded).

All included patients received unaltered food prepared in
the central kitchen. The appropriate menu was selected
by a physician or registered nurse at admission. Some
patients received oral nutritional supplements and
supplemental food prescribed by nurses and/or dietetics.

2.3 The Measurement of Food Intake and Nutrition
Status

2.3.1 Food Intake Monitoring

The study was conducted under the auspice of hospital
food and dietetics service and in close collaboration
with the head nurse of medical clinics, the head nurse
of surgical clinics and with nursing staff on the selected
wards. A method most useful in practice is simply writing
down the ingested share (all, nothing, ¥4, ¥2 and %) of all
the food on the tray. For greater accuracy we separately
assessed every single component of a meal (for example:
soup, meat, side dish etc.). Patients received hospital
food portioned by kitchen staff. In our calculations we
assumed that the portion actually received is the same as
stated on menu.

The food intake of the enrolled patients for at least 3
full days and up to 7 days was followed. Food intake
was assessed visually from photographs of the leftovers.
For the assessment of liquids a simple measuring tool
- a plastic knife with marks - was used (Figure 1). For
each component of a meal the remaining food from
photographs to the nearest quarter (25%, 50%, 75% and
100%) was visually estimated (12). From these data,
energy and protein intake was calculated. Food intake
data were followed by using “Winpis” software.

Figure 1. Food assessment with improvised measures for
liquids (12).
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2.3.2 The Measurement of Nutritional Status

We measured the height and weight of the patients,
and completed the Nutritional Risk Screening 2002 (NRS
2002), which takes into account the parameters, such
as the presence of illnesses or injuries, body mass index
(BMI), involuntary weight loss and food intake in the last
week (18-20). Its purpose is to detect not only developed
malnutrition but also the risk for developing malnutrition
in the hospital setting (20).

Energy needs were estimated using Harris-Benedict
equation (21) with appropriate stress and activity factors
summarized by Ferrie and Ward (22). The protein needs
of the patients were estimated and adjusted for illness,
injury and renal function, using the recommendations
summarized by Ferrie, et al. (23). Energy and protein
needs were estimated using actual or corrected (when BMI
>30 kg/m2) body weight (15). Ideal body weight by Devine
equation (24) was used in 4 patients in which weight was
not obtainable. These patients were also underweight.

2.4 Methods
2.4.1 Observed Outcomes

We observed the actual intake (the amount of energy and
protein the patients actually ingested) in the form of the
actual energy intake (kcal per day) and actual protein
intake (g of ingested protein per day).We compared
these values with the estimated energy and protein needs
(what patients should have ingested). We expressed these
values as relative values: percentage of energy coverage
(PEC) and percentage of protein coverage (PPC). We also
followed the theoretical intake — the energy and protein
content of the received meals (ENVM and PNVM) (the
amount of energy and protein that patients received on
their plates, but were not necessarily eaten).

Finally, two main observed outcomes, percentage of
energy coverage (PEC) and percentage of protein coverage
(PPC), were determined.

2.4.2 Explanatory Factors

Energy nutritional value of the menu (ENVM) was
considered as the main modifiable factor in the analysis
of PEC. Protein nutritional value of the menu (PNVM)
was considered as the main modifiable risk factor in the
analysis of PPC.

2.4.3 Confounding Factors

As potential confounding factors, medical ward (1=internal
medicine ward 1, 2=internal medicine ward 2, 3=surgical
ward), age (years), and sex (1=male, 2=female) were
considered.

2.4.4 Statistical Methods

The association between the outcomes and their main
modifiable factors, as well as potential confounders (sex,
age, hospital ward), was firstly assessed univariately. A
simple linear regression method was used for assessing the
relationship between PEC and ENVM, age and sex, and PPC
and PNVM, age and sex, while multiple linear regression
was used for assessing the relationship between PEC or
PPC and a ward. The dummy variables were created using
a simple method for coding dummies (one group was
assigned as the reference group).

Afterwards, multiple linear regression method was
performed to adjust the estimates of the association
between PEC and ENVM, and PPC and PNVM, for potential
confounders. Again, the dummy variables were created
using a simple method for coding dummies (one group was
assigned as the reference group).

P-value of 0.05 or less was considered significant. The
SPSS statistical package for Windows (Version 21.0, SPSS
Inc., Chicago, IL, USA) (License: University of Ljubljana,
Slovenia) was used as a tool for the analysis.

2.5 Ethical Considerations

All the enrolled patients handedly signed the informed
consent form. The study was approved by The Republic
of Slovenia National Medical Ethics Committee and was
conducted in accordance with the declaration of Helsinki
and Oviedo convention.

3 RESULTS
3.1 Study Group Characteristics

In the study 53 patients were included. 15 patients
(28.3%) were coming from internal medicine ward 1,
23 patients (43.4%) from internal medicine ward 2, and
15 patients (28.3%) from surgical ward 3. Among them
there were 22 women (41.5%) and 31 men (58.5%). The
mean age was 69.7+11.4 years (internal medicine ward 1:
66.7+16.4; internal medicine ward 2: 71.3+9.2; surgical
ward: 73.3£9.0). The mean value of BMI was 27.5+6.3
(internal medicine ward 1: 26.1+5.3; internal medicine
ward 2: 29.9+6.9; surgical ward: 25.2+4.9). 31/53 (58.5%)
of patients had NRS 2002 scores >3 (internal medicine
ward 1: 11/15, 73.3%; internal medicine ward 2: 6/23,
26.1%; surgical ward: 14/15, 93.3%).

On average, estimated daily energy needs were assessed
to 2064+467kcal (internal medicine ward 1: 2179+472 kcal;
internal medicine ward 2: 1849+349 kcal, and surgical
ward: 2278+506 kcal), and estimated daily protein needs
were assessed to 86.4+24.3 g (internal medicine ward 1:
88.6x+17.4 g; internal medicine ward 2: 68.6x+13.2 g, and
surgical ward: 111.4+20.6 g).
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3.2 Food Intake Characteristics

On average, 3.8% of patients ate less than 25% of offered
food, 18.9% ate 25-50% of offered food, 45.3% ate 50-75%
of offered food and 32.1% ate 75-100% of offered food.

3.2.1 Energy Intake Characteristics

Mean daily energy intake on all wards was low. On
average, daily energy intake was 1327418 kcal (internal
medicine ward 1: 1430+560 kcal; internal medicine ward
2: 1346+341 kcal, and surgical ward: 1194+348 kcal).

The average value of ENVM daily was 1932+240 kcal
(internal medicine ward 1: 2052+315 kcal; internal
medicine ward 2: 1818+117 kcal; surgical ward: 1987+230
kcal).

3.2.2 Protein Intake Characteristics

Mean daily protein intake on all wards was low as well. On
average, daily protein intake was 65.9+23.2 g (internal
medicine ward 1: 64.8+33.4 g; internal medicine ward 2:
71.3216.4 g, and surgical ward: 58.8+18.7 g).

The average value of PNVM daily was 95.4+15.4 g (internal
medicine ward 1: 94.2+25.9 g; internal medicine ward 2:
95.1+3.7 g; surgical ward: 97.2+13.9 g).

3.3 The Analysis of Percentage of Energy Coverage

It was possible to establish PEC in all 53 patients enrolled
in the study.

On average patients did not cover their relative energy
needs: the average value of PEC was 67.4+24.5%
(min: 17.2%; max: 127.3%) (internal medicine ward 1:
67.5+25.4%; internal medicine ward 2: 76.0+24.8%;
surgical ward: 53.9+£17.7%).

The results of univariate analysis of association between
PEC and ENVM showed that, in this model, ENVM did not
show statistically significant association with PEC, and
only 2.8% of variability of PEC could be explained by the
fact that the model consisted solely of ENVM (Table 1). All
other results are presented in Table 1.

All data necessary to perform multiple logistic regression
analysis of association between PEC and ENVM were
present in all 53 patients enrolled in the study as well.
The results are presented in Table 2. The model was
highly statistically significant (pmodel< 0.001), and in
total 37.4% of variability of PEC could be explained by this
model. In comparison to the results of univariate analysis
ENVM in multivariate model showed increased strength of
association with PEC that was statistically highly significant
(Table 1), and also the percentage of variability of PEC
that could be explained by ENVM increased to 15.4%. The
strength of association increased also between PEC and
all considered potential confounding factors, except sex
(Table 2).

Table 1. The results of simple linear regression analysis of the association between percentage of energy coverage and risk factors

(N=53).
Risk factor Observed Reference b 95 % C.l. limits for b p R?
category category Lower T
ENVM (kcal) 0.017 -0.011 0.045 0.230 0.028
Age (years) 0.584 0.001 1.167 0.050 0.073
Sex Males Females -7.765 -21.461 5.931 0.260 0.025
Ward Internal medicine Surgical ward 13.664 -3.347 30.676 0.113 0.141
ward 1
Internal medicine Surgical ward 22.059 6.597 37.521 0.006

ward 2

Legend: b=regression coefficient, C.l.=confidence interval; ENVM=energy nutritional value of the menu (theoretical intake)
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Table 2. The results of multiple linear regression analysis of the association between percentage of energy coverage and risk factors
(N=53).
Risk factor Observed Reference b 95 % C.l. limits for b p

category category Lower Upper

ENVM (kcal) 0.040 0.014 0.067 0.004

Age (years) 0.809 0.269 1.348 0.004

Sex Males Females -4.643 -16.450 7.163 0.433

Ward Internal medicine Surgical ward 19.345 3.446 35.244 0.018
ward 1
Internal medicine Surgical ward 29.918 15.391 44.446 <0.001

ward 2

Legend: b=regression coefficient, C.l.=confidence interval; ENVM=energy nutritional value of the menu (theoretical intake)

3.4 The Analysis of Percentage of Protein Coverage

It was possible to establish PPC in all 53 patients enrolled

in the study.

All data necessary to perform multiple logistic regression
analysis of the association between PPC and PNVM were
present in all 53 patients enrolled in the study as well.

The results are presented in Table 4. The model was
highly statistically significant (pmodel = <0.001), and in
total 47.7% of variability of PPC could be explained by
this model. In comparison to the results of univariate
analysis PNVM in multivariate model showed increased
strength of association with PEC (Table 2), and also the
percentage of variability of PPC that could be explained
by PNVM increased to 36.0%.

On average, patients did not cover their relative
protein needs: the average value of PPC was 84.0+40.2%
(min: 17.8%; max: 165.5%) (internal medicine ward 1:
74.3+36.2%, internal medicine ward 2: 109.2+37.2%;
surgical ward: 54.9+21.7%).

The results of univariate analysis of the association
between PPC and PNVM showed that in this model PNVM
has already shown statistically significant association with
PEC (9.5% of variability of PPC could be explained by the
fact that the model consisted solely of PNVM) (Table 3).
All other results are presented in Table 3.

Table 3. The results of simple linear regression analysis of the association between percentage of protein coverage and risk factors
(N=53).
Risk factor Observed Reference b 95 % C.I. limits for b P R?
category category Lower T
PNVM (g) 0.799 0.104 1.495 0.025 0.095
Age (years) 0.377 -0.610 1.365 0.446 0.011
Sex Males Females -7.819 -30.440 14.802 0.491 0.009
Ward Internal medicine Surgical ward 19.344 -5.066 43.755 0.118 0.341
ward 1
Internal medicine Surgical ward 54.284 32.097 76.470 <0.001

ward 2

Legend: b=regression coefficient, C.l.=confidence interval; ENVM=energy nutritional value of the menu (theoretical intake)
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Table 4. The results of multiple linear regression analysis of the association between percentage of protein coverage and risk factors
(N=53).
Risk factor Observed Reference b 95 % C.l. limits for b p

category category Lower Upper

PNVM (g) 0.937 0.375 1.499 0.002

Age (years) 0.573 -0.235 1.382 0.160

Sex Males Females -2.900 -20.664 14.863 0.744

Ward Internal medicine Surgical ward 27.948 4.021 51,876 0.023
ward 1
Internal medicine Surgical ward 57.057 36.409 77.705 <0.001

ward 2

Legend: b=regression coefficient, C.l.=confidence interval; ENVM=energy nutritional value of the menu (theoretical intake)

4 DISCUSSION
4.1 The Main Findings of the Study

The main findings of the study showed: a) that, on
average, energy needs coverage was not sufficient, and
that it could be significantly increased by increasing
ENVM, and b) that, on average, protein needs coverage
was not sufficient either, although the situation was
better than in energy coverage, and that it could be,
like in energy needs coverage, significantly increased by
increasing PNVM. The main hypothesis - that energy and
protein intake in hospitalized patients on average falls
below their estimated needs - was confirmed.

4.2 Other Important Findings

Somewhat overlooked contributing factor in the
development of hospital malnutrition is that not only
food intake but also the amount of the provided food
is insufficient. We found a direct association between
the provided quantity of energy and protein and the
actual intake. Simply and unsurprisingly, if more food is
provided, more can possibly be eaten. We observed that
too often the provided food was insufficient. 1800-2000
kcal menus were often prescribed universally to both men
and women of different heights and weights. A rather
high percentage of patients would not cover 100% of the
estimated energy needs even if the meals would be fully
consumed. This is especially evident in men with higher
weight and in patients with conditions characterized by
increased metabolism. We also noted patients receiving
restrictive menus that are intended for a short time use
and have only about 1200 kcal and 40 g of protein. Other
researchers also reported that the amount and quality of
hospital and nursing home meals often fell below the needs
of patients (25, 26). Hankey and Wynne (27) performed a
study in an elderly care hospital on 72 elderly patients
(>65 years). Mean energy provision (not intake) was only
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1472+320 kcal, also the recommendations for fibre and
several micronutrients were not met. In another study
(28), Wright with colleagues (25) analyzed the energy
and nutrient content of hospital diets (regular, soft, low
sodium, 1500 kcal, 60 g protein, full liquid and clear
liquid) most commonly prescribed to elderly patients in
two American hospitals. It would seem that malnutrition
is too often treated without regard to what actually
caused or contributed to its development. We reached
the point where nutrition risk screening is mandatory in
all acute care hospitals accredited by Joint Commission
(29), but the provision of basic meals that would cover
100% of patient’s individual energy, protein and other
nutrient needs is not.

The menus with modified texture and restrictive diets
are especially prone to being insufficient (25). We also
noticed that hospital menus may be “too healthy”; the
hospital food has low energy density. Especially for the
elderly, small energy and protein dense meals would be
more beneficial (30-33). Broths, soups, stewed fruit and
similar foods with negligible energy and protein content
are abundant in hospital menus and can be problematic.
Especially soups have, for their energy content, a
disproportionate satiating effect, so the food intake
from the successive dishes is greatly reduced (34, 35).
A limiting factor in spontaneous food intake is not the
energy value, but the volume of the food (33); the amount
of ingested food stays the same despite the increased
energy density (34, 35). Enrichment of hospital food with
a goal to provide increased energy density was proven
to be an effective method in increasing energy intake of
hospitalized patients (30-33). Hospital food can be easily
and cheaply enriched with cream, cheese, ricotta, milk
powder, protein powders, maltodextrins, canola oil and
butter.

Nutritional risk (1, 4) and low food intake is still
widespread in hospital environments worldwide (Table 6).
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Food intake in hospitals should be monitored with the
same diligence as blood pressure and temperature. Food
intake monitoring is simple and does not require special
equipment or in depth knowledge (13).

Energy intake (what patients actually ingested) of
hospitalized patients in EU is, on average, below 1500
kcal, with protein intake around 60 g (9-11). In one similar
Slovenian study (8), the average intake was 1364326
kcal/d and 61.83+13.78 g of protein.

4.3 The Limitations and Strengths of the Study

The study has some limitations. Firstly, the main limitation
of this study is that it was performed on only 53 patients.
Secondly, the patients included in the study received
normal hospital food, therefore the food was subjected
to slight variations in portioning. Finally, it was performed
in only one hospital. Here, we also have to stress that, in
any case, the results and, consequently, also the study
should not be considered representative of the entire
hospital.

On the other side, this pilot study has also important
strengths. The major one is that it pointed out the
possibility of insufficient energy and protein coverage
in hospitalized patients. This is an emerging problem
in ageing populations and it should be taken into
consideration. Another strength is the simple method
used for rough but quick assessment of food intake, which
is feasible to perform anywhere.

4.4 The Implications of the Study Results for Public
Health

As in previous studies we can conclude that hospital
malnutrition is still widely present in EU and is still being
under-detected (1, 4). The actual food intake is rarely
monitored, even when malnutrition is detected (3, 13,
14). From the perspective of public health, early detection
of malnutrition and effective nutritional intervention
with sufficient energy and protein intakes means better
clinical outcomes, shorter hospital stay and lower costs
of treatment (13).

4.5 Suggestions for Future Research in the Field

This study should be succeeded by a larger study conducted
in several hospitals that would determine the prevalence
of malnutrition and nutritional risk in Slovenian hospitals.
Moreover, the effect of hospital food fortification on the
actual food intake should be examined.

5 CONCLUSION

In this study, we demonstrated energy and protein
intake on three clinical wards. When compared to the

estimated energy and protein needs, we determined that
food intake was in general insufficient. For successful
prevention and early detection of malnutrition, food
intake in hospitals must be monitored. We recommend
using a simple method: after a meal, the nurse writes
down if the patient ate all, nothing, %, 2, or % of the
food on the tray. Although it is simple and approximate,
used with NRS 2002, it can detect a nutritional risk earlier
than any other method. However, if the provided food
was not sufficient (as was demonstrated in many studies,
including this one), this could lead to a substantial error.
An adequate hospital menu for an individual patient
should always be chosen, preferably at admission. All
patients need to receive minimally the amount of food
that would cover or exceed their needs. Malnutrition is a
disease and food is a prevention and therapy. Feeding a
patient should be done with equal care and responsibility
as their therapy application.
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