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Resumen
Introducción: la desnutrición hospitalaria constituye a la vez un problema y un reto. Una cantidad grande de desperdicio en el menú hospi-
talario se correlaciona con mayor incidencia de complicaciones asociadas a la desnutrición. Se evalúa en este trabajo la asociación entre la 
cantidad de comida desechada, el consumo real y la satisfacción de los pacientes con la prevalencia de desnutrición y de riesgo nutricional en 
tres hospitales iraníes. 

Métodos: se evaluó una muestra de 120 pacientes, de 18 a 65 años, ingresados a lo largo de 12 meses en tres hospitales universitarios de 
distinto nivel. Se recogieron datos de la historia dietética, las medidas antropométricas, el índice de masa corporal y el grado de satisfacción 
de los pacientes con el menú servido. Se pesó el desperdicio de las bandejas de alimentación y la ingesta diaria de cada paciente. El riesgo 
nutricional se evaluó mediante la herramienta NRS-2000, estimando el riesgo cuando la puntuación era ≥ 3.

Resultados: se incluyeron 120 pacientes no críticos, con una duración media de hospitalización de 8,9 ± 3,5 días. El 40,8% (49) eran varones. 
Los requerimientos energéticos medios eran 2.030,3 ± 409,03 kcal/día y los proteicos de 76,13 ± 15,33 g/día. La ingesta media fue de 1.326 
± 681,44 kcal/día y la proteica de 66,81 ± 31,66 g/día. Se desperdició en la comida y en la cena una media del 37,7 ± 29,88 y 30,4 ± 23,61 
respectivamente. Solo un 25% de los pacientes estaban satisfechos con la dieta. Un 12,5% de los pacientes tenían un IMC < 20 y un 14,2% 
una pérdida no intencionada de peso > 10%. La prevalencia de riesgo nutricional era del 30% al ingreso y del 33,3% al alta. 

Conclusión: el desperdicio de la comida en el hospital y la desnutrición hospitalaria tienen una alta prevalencia en la muestra estudiada, que 
se acompañaban de un mayor riesgo nutricional. Las administraciones públicas deberían abordar este problema y desarrollar estrategias de 
prevención adecuadas.

Abstract
Background: Hospital malnutrition is a worldwide dilemma and challenge. High levels of plate waste contribute to malnutrition-related com-
plications in hospital. We investigated the association between the levels of plate waste, food intake and patient satisfaction with nutritional risk 
and malnutrition prevalence in three hospital settings.

Methods: The sample population of 120 patients, aged 18-65 year, admitted consecutively over a 12 month period to 3 different educational 
university hospitals was included. For all the patients, diet history, anthropometric measurements, body mass index and patient satisfaction with 
the hospital food service was evaluated. Weight plate waste for all daily meals was done and actual intakes computed individually for each day. 
Nutrition risk screening (NRS)-2002 (≥ 3) tool was used for estimating the nutritionally at-risk population. 

Results: From one hundred twenty non-critically ill patients with a mean 8.9 ± 3.5 day length of hospital stay, 40.8% (49) were men and 59.2% 
(71) were female. Mean energy and protein requirements were 2,030.3 ± 409.03 kcal/day and 76.13 ± 15.33 g/day respectively. Mean intakes 
were 1,326 ± 681.44 kcal/day and 66.81 ± 31.66 g/day respectively. The mean percent of plate waste for lunch and dinner were 37.7 ± 29.88 
and 30.4 ± 23.61 respectively. In the total population, 25% of patients were satisfied and 75% patients were unsatisfied with hospital foods. 
Based on BMI (< 20), unintentional weight loss (> 10%), malnutrition prevalence was 12.5% and 14.2% respectively during hospitalization. The 
prevalence of nutritionally at-risk population was 30% at admission time and reached 33.3% at discharge. 

Conclusion: Plate waste and hospital malnutrition were highly prevalent in accompanying with increasing nutritionally risk progression. So it 
should be addressed as an important health issue and appropriate strategies for stimulating governmental policies should be adopted. 
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BACKGROUND

Hospital malnutrition is a worldwide dilemma and challenge 
(1). Malnutrition in the hospital has been identified as a problem 
for about 40 years (2). It has been reported that there is a wide 
difference in prevalence rates of malnutrition. Some are primarily 
due to the fact that the studies included different populations and 
used different methods (3,4). But an international consensus has 
been reached that at least 30% to 50% of hospitalized patients 
suffer from malnutrition (1,5). This can be worsened if remained 
untreated during the hospital stay. The association between mal-
nutrition, increased morbidity, prolonged hospital stay, and poor 
survival is well established (6-8).

Hospital food must contribute to preventing undernutrition or 
limit its development during hospital stay (7,9,10). Reduction of 
dietary intake during a hospital stay, alongside with the increase of 
energy requirements, is the main cause of hospital undernutrition 
and can contribute to its worsening. Several studies have shown 
that decreased food intake is associated with increased compli-
cations and mortality during hospital stay (8,11), so an upward 
trend between reduced intake and mortality has been proposed 
by some studies (12,13).

Satisfaction of patients with an acceptable quality of meals 
within a hospital care system constitutes one of the main attempts 
to reducing malnutrition appearance (6). Recently proposed meth-
ods such as measuring meal wastage can better quantify the 
acceptability of a given menu (14,15). High levels of plate waste 
contribute to malnutrition-related complications in the hospital (2). 
Plate waste in hospitals can be defined as the amount of uneaten 
served food by inpatients (6). Generally, when daily menus cannot 
offer all food choices and automatically serve vegetables or other 
standardized portions, meal wastage increases (2,16). 

Plate waste can be done by weighing food or by visual estima-
tion of the amount of food remaining on the plate (2,12), that can 
be used to evaluate the adequacy of food intake and the efficiency 
of meal provision (2,6). Quantification of the weight lost in served 
trays is equal to the amount of food that consumed by the patient 
(12,14,17). One of the methods for evaluating patient nutritional 
status is NRS (Nutrition Risk Screening). NRS-2002 is a tool for 
nutrition risk evaluation in adults in the hospital setting, that if 
the score be ≥ 3; the patient will be nutritionally at-risk and a 
nutritional care plan should be initiated (3,4,18).

The current study was done with the aim of investigating the 
association between the levels of plate waste, food intake and 
patient satisfaction with nutritional risk and malnutrition preva-
lence in hospital settings.

MATERIAL AND METHODS

SUBJECTS

Data on 120 patients, aged 18-65 years, admitted consecu-
tively over a 12 month period to 3 different educational university 
hospitals in Ardabil from Iran were collected. Patients with the 

length of stays equal to 7 or more days were included. The inclu-
sion criteria were: being 18-65 years old, feeding initiation within 
first 36 h after hospital admission, lack of enteral or parenteral 
nutritional support, not to being NPO, being able to give written 
consent form, hospital staying for longer than 2 days. Informed 
consent was obtained individually from all included participants 
in the study.

All procedures performed in this study involving human partic-
ipants were in accordance with the ethical standards of the insti-
tutional and/or national research committee, and with the 1964 
Helsinki Declaration and its later amendments or with comparable 
ethical standards.

DEMOGRAPHIC AND ANTHROPOMETRIC 
DATA GATHERING

For all the patients, demographic data and anthropometric 
measurements including weight, height, body mass index (BMI), 
usual weight and patients’ weight change history in the last six 
months were recorded. In addition, other data regarding diagnosis, 
hospitalization, past medical or surgery history, and drug prescrip-
tions were collected. All patients’ body weight was measured in 
light clothes with a portable electronic scale (Seca 910, Hamburg, 
Germany) to the nearest 0.1 kg and height was measured with a 
portable stadiometer to the nearest 0.1 cm. 

NUTRITIONAL ASSESSMENT

A simple previously prepared checklist was used to record the 
amount of food eaten by patients. For consistency and lack of vari-
ation in data collection, all data about meals were gathered by one 
undergraduate nutritionist. Weight plate waste for all daily meals 
was measured and actual intakes computed individually for each 
day. Patients based on level of food consumption were classified 
into four categories: a) patients with all amount of consumed food; 
b) those with equal and more than 50% consumed food; c) those 
with less than 50% consumed food; and d) those who did not 
consumed any amount of delivered foods during meal. Moreover, 
the percent of satisfied energy and macronutrients during meals 
was determined. 

Malnutrition prevalence was estimated based on BMI (< 20) 
and unintentional weight loss (> 10%). Nutritional risk evalu-
ation was done in two separate times; 1) within 48 hours after 
admission; and 2) at discharge time. The patients with a final NRS  
≥ 3 on admission were considered suffering from malnutrition. In 
patients with the lack of malnutrition at first evaluation, a re-evalu-
ation was done during last one week or earlier. Score; 1 was used 
for a patient with chronic disease, admitted to hospital due to com-
plications. Score; 2 was used for a patient confined to bed due to 
illness, e.g. following major abdominal surgery. Score; 3 was used 
for a patient in intensive care with assisted ventilation. Patients 
with score; 3 were considered severely undernourished or severe-
ly ill. Patients with scores equal to 2 and more were moderately 
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undernourished and patients with scores equal to 1 and more than 
1considered mild undernourishment.

STATISTICAL ANALYSIS

The variables tested for normality distribution by the Kolmog-
orove-Smirnov test. T-test was recruited for variables with normal 
distribution, Mann-Whitney test was taken for comparison between 
non-parametric variables. Chi-square test was applied for qualita-
tive variables. Frequency and other descriptive tests such as mean, 
standard deviation, etc. were done for any of the necessary items. 
p value as much as 0.05 was considered for significances. All data 
analysis was carried out by SPSS v.18 for windows.

RESULTS

Results showed that 40.8% (49) were men and 59.2% (71) 
were female. Mean age for total population was 45.75 ± 13.38 
and 46.3 ± 12.17 years old respectively. Mean weight and BMI at 
admission time was 68.5 ± 13.8 20 kg and 25.2 ± 4.77. Based 
on BMI, unintentional weight loss (> 10%), malnutrition prevalence 
at admission time was 12.5 and 14.2 respectively. Table I shows 
the patient numbers, distribution, and LOS in different wards and 
table II shows their daily nutritional intakes and requirement.

Results showed that greatest number of patients with all 
amount of food intake were in the breakfast meal (34.2%), based 

on the monitoring of leftovers. In this population, 11.7%, 5.8% 
and 12.5% of patients were those with the lack of intake during 
breakfast, lunch, and dinner respectively (Table III). 

There was a significant difference between food intake in 
breakfast, lunch, and dinner (Table IV). In the total population, 25% 
of patients were satisfied and 75% patients were unsatisfied with 
hospital foods. Sixty per cent of satisfied and 25.6% of unsatisfied 
patients consumed total amount of delivered breakfast; 56.7% 
of satisfied and 25.6% of unsatisfied patients consumed total 
amount of delivered lunch; 63.3% of satisfied and 17.8% of 
unsatisfied patients consumed total amount of delivered dinner. 

The mean percent of plate waste for lunch and dinner were 
37.7 ± 29.88 and 30.4 ± 23.61 respectively. The minimum left-
over amount was for breakfast; 26.7 ± 29.01. Mean total daily 
percent of plate waste was 31.3 ± 23.36.

The percent of satisfied energy and macronutrients can be seen 
in table V. These results showed that 9.2% of patients had intakes 
less than 25% of their daily energy requirements; only 11.7% of 
patients have intakes according to their daily energy requirement. 
Data about other macronutrient has been presented in table V. In 
regard protein, carbohydrate, and fat 15.8%, 9.2% and 10.8% 
recieved less than 25% of their daily requirement, respectively.

Mean length of stay (LOS) for this studied population was 
8.05 days. During hospitalization time in 31.7% of patients, body 
weight was unchanged, 15% of patients experienced weight gain. 
Weight reduction took place in 53.3% of subjects. Average weight 
loss and weight gain were 2.8 ± 2.31 kg and 1.8 ± 8.3 kg 
respectively. Based on NRS screening tool for determining patient 
at nutritional risk, 33.3% of participants were at risk at discharge 
time (Table VI). 

Mean BMI at admission time was 25.2 ± 4.77 and in discharge 
time was 24.8 ± 4. Comparing patient nutritional status based on 
BMI between admission and discharge time, showed a significant 
difference (< 0.001). 

DISCUSSION

Malnutrition is common in hospital patients and has a negative 
effect on disease outcome and increasing the duration of the 
hospital stay. This study was aimed to report the nutritional risk 
and the prevalence of malnutrition in patients admitted to three 
different hospitals in Ardabil. The used tool in this study for the 
nutritional evaluation was NRS-2002. In the current study, the 
percent of nutritionally at-risk population based on NRS assess-
ment were 30% at admission time and 33.7% in discharge time, 
indicating an increase about 3.7% in nutrition risk during hospital 
staying period. Such increasing amount has been presented in 
other studies (12,19); for example in the study of Kandiah et al., 
it has been postulated that the percent of malnutrition showed an 
increase in different amounts based on diagnosed diseases type 
during hospital stay (12,19). In the Hernández study a decrease 
in the percent of malnutrition based on weight change trends 
and BMI during hospitalization has been indicated (3). Further-
more in our study based on BMI (< 20), unintentional weight loss 

Table I. Patient characteristics, LOS 
(length of stay) and distribution between 

different wards
Variable n (%)

Sex Male 49 40.8

Female 71 59.2

Mean SD

Age 45.75 13.38

Weight 68.5 13.8

BMI
Length of stay (day)

25.2
8.9

4.77
3.5

Table II. Patients daily nutritional intakes 
and requirement during study interval

Macronutrient
Requirement 
(Mean ± SD)

Intake
(Mean ± SD)

Energy 2030.3 ± 409.03 1326 ± 681.44

Protein 76.13 ± 15.33 66.81 ± 31.66

Carbohydrate 304.54 ± 61.35 179.5 ± 97.28

Fat 56.39 ± 11.36 40.5 ± 25.37
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(> 10%) malnutrition prevalence estimated 12.5, 14.2 and 15.8 
respectively. There are various studies involving the NRS 2002 
for the detection of nutritionally at-risk population in hospitals. 
Some of them have reported greater prevalence than 30% among 
hospitalized patients (10,20,21), while some others carried out 
in other areas (15,19) reported lower percentages of malnutrition 
than ours. The different results are probably due to the fact that 
various methods for diagnosing malnutrition have been used. 

Plate waste has an important effect on malnutrition-related 
complications and weight loss during hospital stay (16,22,23). 

Table III. Patients distribution based on consumed amount of food during meals

Meal 
All amount of food Half and more than half Less than half nothing Total

n (%) n (%) n (%) n (%) n (%)

Breakfast 41 (34.2) 43 (35.8) 22 (18.3) 14 (11.7) 120 (100)

Lunch 40 (33.3) 47 (39.1) 26 (21.7) 7 (5.8) 120 (100)

Dinner 35 (29.2) 50 (41.6) 20 (16.7) 15 (12.5) 120 (100)

Table IV. The distribution of patients based on their satisfaction during meals
Food ıntake amounts

p value
All Half and more than half Less than half No

n (%) n (%) n (%) n (%)

Breakfast

Satisfied 18 (60.0) 11 (36.7) 1 (3.1) 0 (0.0)

0.001Not satisfied 23 (25.6) 32 (35.6) 21 (23.3) 14 (15.6)

Total 41 (34.2) 43 (35.83) 22 (18.3) 14 (11.7)

Lunch 

Satisfied 17 (56.7) 12 (40) 1 (3.3) 0 (0.0)

< 0.001Not satisfied 23 (25.6) 35 (38.88) 25 (27.8) 7 (7.8)

Total 40 (33.3) 47 (39.16) 26 (21.7) 7 (5.8)

Dinner 

Satisfied 19 (63.3) 10 (33.3) 1 (3.3) 0 (0.0)

< 0.001Not satisfied 16 (17.8) 40 (44.4) 19 (21.1) 15 (16.7)

Total 35 (29.2) 50 (41.66) 20 (16.7) 15 (12.5)

Table V. The percent of energy and 
macronutrients requirements that was 

satisfied during meals
Energy Protein Carbohydrat Fat

Satisfication n (%) n (%) n (%) n (%)

< 25 11 (9.2) 19 (15.8) 11 (9.2) 13 (10.8)

25-49.9 31 (25.8) 45 (37.5) 29 (24.2) 38 (31.7)

50-74.9 33 (27.5) 32 (26.7) 29 (24.2) 23 (19.2)

75-99.9 31 (25.8) 16 (13.3) 28 (23.3) 17 (14.2)

100 14 (11.7) 8 (6.7) 23 (19.2) 29 (24.2)

Table VI. The length of hospital stay, body 
weight change and nutritional status in 

patients during hospital stay
Variable n %

Length of stay (day) (n = 120):

 7 day 96 80.0

 8-14 19 15.8

 15-19 5 4.2

Body weight change (%) (n = 120):

 Unchanged 38 31.7

 Weight gain 18 15

Weight loss: 

 < %5 loss 40 33.3

 %5-10 loss 17 14.2

 > %10 loss 7 5.8

NRS-2002 (n = 120)

Nutritional status with no risk (< 3)
Admission  84 70

Discharge 80 66.7

At risk nutritional status (≥ 3)
Admission 36 30

Discharge 40 66.7
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It has been showed that there will be a two-fold increase in the 
risk of patient’s mortality during hospital admission if they eat only 
one-quarter of their provided food (2,11). Unfortunately, there is 
still a lack of evidence to support interventions to improve this 
problem. In present study mean plate waste was 31.3% by weight. 
In one Meta-analysis of 32 studies (2), carried out in 29 coun-
tries, the median reported plate waste have been 30% of the 
plated food weight. In this study the minimum leftover amount 
was for breakfast in agreement with most previous published 
studies (2,14). In above mentioned studies they have indicated 
less plate waste in breakfast compared to other main meals. In 
our study, 9.2% of patients had intakes less than 25% of their 
daily energy requirements; 25.8% received 50-75% of their 
calculated needs; 27.5% received 75-100% of their calculated 
needs. Only 11.7% of patients had intakes according to their daily 
energy requirement. For protein, daily calculated satisfied needs 
for above-mentioned categories were 15.8, 37.5, 26.7, 13.3 and 
6.7% respectively. In the study of Fernandez et al. (24) it has been 
indicated that 25% of the diets have been able to cover the energy 
needs and only one diet have been able for covering the protein 
needs. In other studies such as Roosemalen et al. (22), sixty-one 
percent of patients achieved < 90% of their energy requirements, 
and in regard the protein 75% achieved < 90% of their protein 
requirements. Nineteen percent of patients consumed > 110% of 
their calculated needs for energy, and 14% of patients consumed 
> 110% of their calculated needs for protein. 

In that study they categorized patients based on below ranges: 
patient with every eaten foods were patients with eating 86%-
100% their provided meals, patient with more than half eaten 
were patients with eating 51%-85% provided amount of their 
meals, patients with less than half eaten were patients with eating 
16%-50% of provided meals, and finally “nothing ate” patients 
were whom with eating 0%-15% of provided meals . In our study, 
categorization was different. In our study parallel ranges were 
75%-100%, 50%-75%, 25%-50%, and 0%-25%, respectively. 
In this study like above-mentioned study, mean plate waste has 
reported as a percent of daily provided food, but in others the 
amount of daily plate waste as a percent of daily provided energy 
and protein have been reported (7,14).

Patient satisfaction can be affected by the amount of wasted 
meal since patients report can be upset by the amount of wasted 
food. Previously published studies performed in other hospital care 
settings have concluded that there is some evidence to suggest 
that a more personalized meal service system in hospitals has 
the ability to improve energy intakes and patient satisfaction (12). 
In the present study, 25% of patients were satisfied and 75% 
patients were unsatisfied with hospital foods. Sixty percent of 
satisfied patients and 25.6% of unsatisfied patients consumed all 
of the delivered food in the breakfast. These amounts were 60%, 
25.6% for lunch and 63.3, 17.8% for dinner meal, respectively. In 
the study of Roosemalen et al. (22), it has been showed that 83% 
of the patients were satisfied or fairly satisfied with the choices 
offered at mealtimes. Eighty-three per cent were satisfied or fairly 
satisfied with the taste of the meals, 88% were satisfied with the 
presentation of the meals and with the tools provided. Sixty-three 

percent of patients reported that they consumed all ordered 
amount of foods. In other studies such as Dupertuis et al. (7), it 
has been indicated that less than 10% of the patients considered 
hospital meals unacceptable. 

In our study, main causes for reducing intake and elevation 
of wasted food amounts was nausea, dry mouth, and unwilling-
ness, while in other studies (22) in parallel with us a fair or poor 
appetite have been reported as a cause for the lack of eating a 
complete meal, irrespective of ordered meal size. In other studies 
(2,7,11) other factors such as more staying in hospital, prepared 
special diet, lack of oral nutritional supplements (ONS) intakes, 
low quality delivered meals, type of diagnosed disease, poor food 
quality, inappropriate portion sizes, limited menu choices, inap-
propriate meal times, interruptions, and unpleasant surroundings 
have been mentioned. In others, inadequate taste and absence 
of choice have been introduced as factors related to reduced 
intake amount (7). 

During the study interval, sixty-four patients (53.33%) lost their 
weight. Forty (33.3%) have < 5% weight loss, seventeen (14.2%) 
have 5-10% weight loss and seven (5.8% 7) with > 10% weight 
loss. In this subgroup (64 patients), in 7 patients (10.9%), more 
than 75% of provided food was wasted at the breakfast meal. In 
other words, they consumed only about less than 25% of their 
offered food. Also, we observed that about 57.1% of these sub-
jects lost more than 10% of their weight during the hospitalization 
period. Therefore statistical analysis showed that amount of wast-
ed food in breakfast meal was significantly associated with weight 
loss during a hospital stay, but it was not significant for other 
meals. In the study of Barton et al., 112 patients lost an average 
weight about 7.2% of their initial weight, with the greatest weight 
loss in those who were the most undernourished on admission. 
In another study, weight loss has been reported in 52.7% of all 
participants (20), also it has been stated by Ross that 81% of all 
participants in their study were at a significant risk of future weight 
loss owing to their poor appetite (25). In Pirlich´s study (21), results 
in regard the percent of weight loss in relation to the amount of 
dietary intake and malnutrition prevalence during hospitalization 
has been discussed. In another study, weight loss during the pre-
vious 6 months has reported in 28.9% of patients. In that study, 
weight loss has been higher in the group with cancer compared 
with patients with other diseases (19).

In this study, plate waste and malnutrition were high concurrently. 
High wastage rates were associated with inadequate energy and 
protein intakes, which this may help to explain patients’ weight loss 
during a hospital stay. This high malnutrition prevalence should be 
addressed as an important issue in hospital clinical care. Some 
attempts have been made to develop targets for acceptable plate 
waste levels, but yet more attempts need to be done for providing 
adequate patient food intakes and improve nutritional care effi-
ciency. Ultimately it is important for each hospital to monitor their 
own performance and strive to find effective ways for improving the 
nutritional intakes of vulnerable patients. One way to achieving this 
target will be minimizing plate waste as much as possible. 

The small number of the study population was one of the limita-
tions in the current study. This limitation was inevitable because all 



1381FOOD INTAKE, PLATE WASTE AND ITS ASSOCIATION WITH MALNUTRITION IN HOSPITALIZED PATIENTS

[Nutr Hosp 2017;34(6):1376-1381]

university educational hospitals in this province were included and 
there were no more hospital and patients for inclusion. So we think 
that it could be better to do such study in a multicenter design. 
In this time it was impossible, because of the study design entity 
that was for a specific curriculum course. Another limitation was 
fast patients turnover and reduced subject’s involvement in the 
study. Some were because of a limited existent number of beds for 
patient hospitalization. In turn, some advantages from this study 
can be counted as calculation of weighted plate waste in compare 
with some other previous studies that they have calculated or 
estimated just visual plate waste in their investigation. Anoth-
er advantage can be population homogeneity since all included 
patients were Azari and just from one native territory.

Finally, as the main conclusion from this study, it can be derived 
that hospital malnutrition is highly prevalent in concurrent with 
a high rate of plate waste and nutritional risk. So it should be 
addressed as an important health issue and appropriate strategies 
for stimulating governmental policies should be adopted. 
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