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ABSTRACT 

The literature is controversial regarding the dietary recommendations for hospitalized patients in Brazil. Objective: We 
aimed to determine whether the energy content of the diet for hospitalized patients met their energy requirements 
measured by indirect calorimetry. Methods: Cross-sectional study conducted on adult hospitalized patients of both 
sexes. The prescription food was checked by reading the charts. Nutritional status was evaluated on the basis of weight, 
abdominal circumference (AbC), arm circumference (AC), body mass index and waist/hip ratio (WHR). The resting 
energy requirements of the patients were determined by indirect calorimetry. The diets offered were collected on 3 
random non-consecutive days. Total nitrogen, lipid, water, ash and carbohydrate content of the menus were determined. 
Patients receiving a standard or low-sodium diet by the oral route participated in the study. The Student T test was used 
to analyze the differences in energy expenditure between individuals. The association between gender and percent ade-
quacy of the diet was calculated by the Fisher exact test. The level of significance was set at p < 0.05. Results: We stud-
ied 46 adult patients of both genders (29 women and 17 men) aged 45 ± 16 years. Anthropometric evaluation revealed 
a mean weight of 72 ± 26 kg, BMI of 28 ± 10 kg/m2. 78% of the patients received energy above their requirements, with 
this value increasing to 82% when obese patients were excluded. Conclusion: Since the hospital diet is an important 
and often vital resource for the recovery of patients and in view of the high prevalence of undernutrition or obesity, it is 
fundamental to adjust it to the intra-hospital reality.  
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1. Introduction 

The hospital diet, as part of the care provided to the pa-
tients, should include qualities and functions that satisfy 
the nutritional requirements of the users. To this end, it is 
of fundamental importance to be aware of the character-
istics of the users in order to satisfy their nutrient and 
energy requirements. The Catering and Nutrition Unit 
(CNU) must rigorously control the entire process in-
volved in the offer of food to hospitalized patients [1]. 

Considering aspects ranging from prescription of the 
diet to its distribution and acceptance and the clinical 
course of the patient, standardization of the diets is fun- 

damental within a hospital institution. Its objectives are 
to provide an adequate nutrient supply, to facilitate 
communication among the professionals, to reduce the 
possibility of errors, and to increase the agility of the 
service [2]. The menus elaborated should be balanced in 
order to satisfy the energy and nutrient requirements of 
the patients [3]. Several aspects should be considered 
when planning menus, such as sensory ones (food com-
bination, type of food and processing technique, colors, 
flavors and textures), production elements (number of 
operators, and preparation techniques) and infrastructure 
(equipment and utensils and working conditions), as well 
as the nutritional profile of the clientele [4]. 
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In general, at our institution, a standard diet is consid-
ered to be a diet that provides about 2000 kcal, 80 g pro-
teins, and macro- and micronutrients according to daily 
recommended ingestion. The diet is divided into five or 
six meals a day, varying according to presentation and/or 
composition. However, there are no recommendations in 
the literature for hospitalized Brazilian individuals. Thus, 
in view of the large number of hospitalized patients with 
a compromised nutritional status, it is necessary to be 
aware of this reality and to propose a model that will 
satisfy the demands of the patients and contribute to the 
quality of hospital care [5,6]. On the other hand, there is 
also a high rate of food wastage which contributes to the 
increased costs of hospitalization [7,8]. 

On this basis, the objective of the present study was to 
determine whether the energy content of the diet pre-
scribed for hospitalized patients met their energy re-
quirements measured by indirect calorimetry. Therefore, 
the present study did not intend to assess the dietary in-
take of the patients, but rather to investigate whether the 
Nutrition and Dietetics Service offers adequate amounts 
of calories and macronutrients for the nutritional re-
quirements of the clientele.  

2. Methods  

2.1. Patients 

The study included adult patients of both genders, hospi-
talized on different wards of the university hospital. Re-
ceiving a standard diet or low sodium diet according to 
the medical prescription was the inclusion criterion and 
no selection was made according to the underlying dis-
ease. The sample was non-probabilistic by convenience, 
with patients who received one of the diets mentioned 
above. Patients receiving special diets through a tube or 
catheter and patients on a specific feeding regimen were 
excluded. The study was approved by the Research Eth-
ics Committee of the hospital and all patients gave writ-
ten informed consent to participate.  

Dietary prescription was verified using the total die-
tary chart. Only the standard and low-sodium diets were 
considered for the study since they both contain the same 
amounts of energy and macronutrients, only differing in 
terms of sodium content. In addition, the remaining diets 
offered by the hospital are quite different and most of the 
patients admitted to this institution receive the standard 
diet.  

Approximately 16% of the hospitalized patients were 
selected and submitted to evaluation of nutritional status 
and to indirect calorimetry for the determination of their 
energy requirements. 

The availability of physical conditions for the exam 
was a decisive factor for sample selection. 

The meals offered by the CNU were analyzed and 
compared to the nutritional requirements of the patients 
for later adjustment and standardization. 

2.2. Anthropometric Assessment 

Nutritional status was evaluated by measuring weight, 
height, abdominal circumference (AbC) and arm cir-
cumference (AC), and body mass index and waist/hip 
ratio (WHR) were calculated. All measurements were 
performed only once. The time of hospitalization was not 
considered.  

2.3. Body Composition Assessment 

Body composition was determined by Bioelectrical Im-
pedance using a model Quantum BIA 101 Q apparatus 
(RJL Systems). 

2.4. Determination of Energy Requirements  

The resting energy requirements of the patients were 
determined by measuring VO2 and VCO2 by indirect 
calorimetry after a 12 hour fast, at room temperature and 
with the patient awake, as recommended by Warlich et al. 
(2001). A Sensor Medics instrument (Yorba, Linda, CA, 
USA) was used. The resting energy expenditure was de-
termined by the Weir equation: energy expenditure = 
3.491 VCO2 (L/min) + 1.106 VO2 (L/min), expressed as 
kcal/min [9,10]. 

All patients included in the study were bedridden and 
none of them practiced physical activities inside the hos-
pital. Thus, only the energy equivalent to basal expendi-
ture was considered for the study, with the physical ac-
tivity factor being excluded from the calculations.  

2.5. Analysis of Diet Composition 

Samples of the meals offered to the patients were col-
lected from the Nutrition and Dietetics Service of the 
hospital for analysis. The foods of the standard diet of-
fered were collected on 3 random non-consecutive days, 
weighed and divided according to day and meal, for a 
total of 18 meals (6 meals/day: breakfast, morning snack, 
lunch, afternoon snack, dinner, and supper).  

Total nitrogen, lipid, water, ash and carbohydrate con-
tent of the menus were determined [11]. Initially, mois-
ture was determined by direct sample drying in an oven 
at 105˚C. After direct sample drying for moisture deter-
mination, the ash was obtained by the method of residue 
incineration. The protein content was determined by the 
micro-Kjeldahl method, the lipid content by the Bligh- 
Dyer method, and the total carbohydrates by the differ-
ence between macronutrients [12]. 

The total energy content of the menu was determined 
by the sum of the carbohydrate, lipid and protein calories, 
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considering that 1 g carbohydrate = 4 kcal, 1 g protein = 
4 kcal and 1 g lipid = 9 kcal. 

2.6. Adequacy of the Diet 

The energy supply was analyzed by comparing it to the 
energy expenditure of the patient measured by indirect 
calorimetry. The supply was considered to be adequate 
when the subjects received 90 to 110% of their require-
ments and inadequate when they received less than 90% 
or more than 110% of their requirements. 

2.7. Statistical Analysis 

Data are reported as means + SD. We conducted a de-
scriptive statistical analysis of the data. The STATA 
software (StataCorp. 2005. Stata Statistical Software: Re-
lease 9. College Station, TX: StataCorp LP) [13] was 
used for data analysis. The Student T test was used to 
analyze the differences in energy expenditure between 
individuals. The association between gender and percent 
adequacy of the diet was calculated by the Fisher exact 
test. The level of significance was set at p < 0.05. 

3. Results 

We studied 46 adult patients of both genders (29 women 
and 17 men) aged 45 ± 16 years. The major reasons for 
hospitalization were orthopedic and gastrointestinal prob-
lems, hypertension, diabetes mellitus, and cardiac and 
respiratory problems. Anthropometric and body compo-
sition data are shown in Table 1. 

4.4% of the subjects had a BMI < 18.4 kg/m2, 44.4% a 
BMI of 18.4 to 24.9 kg/m2, 27% a BMI of 25 to 29.9 
kg/m2, and 24.2% a BMI > 30 kg/m2, with 2% presenting 
grade II obesity (BMI between 30 and 34.9 kg/m2) and 
9% presenting grade III obesity (BMI > 40 kg/m2).  

AbC values were within recommended limits in 14% 
of the women and in 64% of the men (males: <94 cm and 
females: <80 cm—OMS, 1998) [14]. Regarding body 
composition, 89% of the patients (34% of the men and 
66% of the women) had body fat values above normal 
levels (males: 15 to 25% and females: 23 to 32%—Loh-
man, 1991). [15] 

Figure 1 shows the values of energy expenditure for 
the sample. Obese and non-obese patients were analyzed 
separately because it is believed that obese patients have 
a higher energy expenditure due to the increased lean 
mass necessary to sustain fat mass. No difference in en-
ergy expenditure was observed between the obese and 
non-obese groups. 

Laboratory analysis of centesimal diet composition 
showed that the diet provided, on average, 1824 ± 187 
kcal/day, with 25% protein, 25% lipids and 51% carbo 
hydrates. Analysis of the calorie supply per meal showed 

Table 1. Anthropometric assessment (weight, BMI, AbC, 
lean mass and fat mass) of the sample. 

Variable  Mean±SD Value range

Men 66 ± 12 46 - 93 

Women 76 ± 30 49 - 157 Weight (kg) 

All subjects 72 ± 26 157 - 46 

Men 23 ± 4 16 - 31 

Women 30.2 ± 11 19.4 - 60 BMI (kg/m²) 

All subjects 27.7 ± 10 16 - 60 

Men 88 ± 14.5 60.5 - 115 

Women 99.8 ± 24 71 - 169 AbC (cm) 

All subjects 95 ± 21 60.5 - 169 

Men 75.5 ± 7.5 63 - 88 

Women 64 ± 12 39 - 88 Lean mass (%)*

All subjects 67.7 ± 12 39 - 88 

Men 24.5 ± 7.5 12 - 37 

Women 36 ± 12 12 - 61 Fat mass (%)* 

All subjects 32 ± 12 12 - 61 

BMI: Body Mass Index, AbC: abdominal circumference; *Lean mass and 
fat mass were determined by Bioelectrical Impedance. 

 

 

Figure 1. Indirect calorimetry values for the sample as a 
whole, for obese patients (BMI > 30 kg/m²) and for non- 
obese patients (BMI < 30 kg/m²). 
 
that breakfast provided approximately 287 ± 37 kcal 
(16% of the total calorie value, TCV), the morning snack 
43 ± 10 kcal (2% of TCV), lunch 547 ± 87 kcal (30% of 
TCV), the afternoon snack 91 ± 76 kcal (5.01% of TCV), 
dinner 611 ± 104 kcal (34% of TCV), and supper 245 ± 
28 kcal (13% of TCV).  

The percent adequacy of the diet (ratio between the 
calories offered and the energy expenditure of the sub-
jects) ranged from 66 to 191%. The range for the sample 
of non-obese patients was 98% to 191%. Thus, 78% of 
patients received energy above their requirements, and 
this percentage reached 82% in non-obese patients. 

Figure 2 illustrates individual data for energy expen-
diture and dietary energy supply (1824 kcal/day) for all 
patients studied (a) and for non-obese patients (b). It can 
be seen that the energy supplied by the diet covers the 
requirements of most patients, especially when obese 
individuals are excluded from the analysis (b). The mean 
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(a) 

 
(b) 

Figure 2. Subject distribution according to energy expenditure. a = All subjects; b = non-obeses patients (obese subjects were 
excluded). The continuous line represents the calorie supply provided by the diet (1824 kcal). 
 
difference between the calorimetry value and the value 
supplied by the diet was –232 ± 318 kcal for the sample 
as a whole and –294.6 ± 222.5 kcal for non-obese pa-
tients, showing that the diet offered a calorie supply ex-
ceeding the energy expenditure of the patients. 

When the percent adequacy of the diet was compared 
between genders, there was a statistically significant dif-
ference between adequacy of the diet offered and the 
energy expenditure of the patients (p < 0.01), which was 
also present when obese individuals were excluded (p < 
0.01) (Figure 3).  

4. Discussion 

In the present study we detected 51% excess weight and  

4% undernutrition among the patients investigated ac-
cording to anthropometric measures, and a higher preva-
lence among women (38%) than men (13%). However, 
malnutrition within the hospital environment has been 
reported to affect 30 to 50% of the patients, varying ac-
cording to the population investigated and the different 
criteria used [16,17]. Other studies have demonstrated 
that 20 to 60% of hospitalized patients present some de-
gree of malnutrition [18,19]. 

The occurrence of the complications of obesity de-
pends not only on excess weight but also on body fat 
distribution [20]. Today we know that abdominal local-
ization of fat (central obesity) is more associated with 
metabolic disorders and with cardiovascular risk [21].  
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Figure 3. Gender comparison of percent (%) diet adequacy. 
 
Regarding the anthropometric findings, the mean AbC 

values of the women under study were above recom-
mended borderline levels, representing a very high risk 
for the metabolic complications associated with obesity, 
whereas this risk was not observed in men [22]. It should 
be pointed out that analysis of body composition re-
vealed amounts of fat above recommended levels for 
both genders, contributing to the risk of diseases associ-
ated with obesity. 

The goal of a hospital CNU is to provide a balanced 
diet that satisfies the nutritional needs of the patients, 
contributing to the improvement of their nutritional status. 
In the present study, the hospital diet proved to be in-
adequate for most patients in terms of calorie supply, 
which exceeded the daily requirements in 78% of the 
patients. The energy expenditure of obese patients is 
greater than that of other subjects [23,24]; when they 
were excluded, excess calories were offered to 82% of 
the patients. Dupertuis et al. (2003) [25] demonstrated 
that daily hospital meals provided 2007 ± 479 kcal per 
day and exceeded the requirements of the patients by 
41%.  

Analysis of percent macronutrient distribution in the 
diet and comparison with recommended intake (Dietary 
Reference Intakes, 2003) [26] revealed an adequate dis-
tribution since the data were within recommended ranges 
(20 to 35% for lipids, 10 to 35% for protein and 45 to 
65% for carbohydrates).  

According to Fausto (2003) [27], the calorie distribu-
tion per meal should be 20% for breakfast, 5% for the 
morning snack, 35% for lunch, 5% for the afternoon 
snack, 30% for dinner, and 5% for supper. In the diet 
analyzed here, only the afternoon snack and lunch were 
within these recommendations, whereas breakfast and the 
morning snack (morning meals) were below the recom-
mendations and dinner and supper (night meals) were 
above them. 

Considering the nutritional transition currently ex-
perienced by the Brazilian population and the comorbi- 
dities related to obesity, the excessive offer of calories to 
the patients studied here may contribute to a worsening 
of their nutritional status and thus to the development 
and/or aggravation of correlated diseases.  

5. Conclusions 

There is no consensus in the literature about the energy 
recommendations for hospitalized patients, and in most 
cases the standard diet offered is based on the needs of 
healthy individuals. The present results show that the diet 
offered at our institution does not satisfy the energy re-
quirements of large part of the patients. In addition, a 
high prevalence of obesity and overweight was observed, 
reflecting the change in the epidemiological profile of the 
population. Since the diet is part of the treatment, it 
should be appropriate for the profile of the population 
attended. 
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