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Introduction: Hospital malnutrition is a common problem among non-communicable diseases’ 
(NCDs) inpatients, and it is related to food intake characteristics. The aim of this study was to 
determine the current dietary intake characteristics of hospitalized adults with NCDs in Algeria.
Methodology: The study sample consisted of 105 inpatients. The dietary intake was evaluated 
using the 24 hours recall method, CIQUAL Table, 2016 was used for nutritional values and 
Subjective global assessment (SGA) for the nutritional status assessment.  
Results: The study design responds to a descriptive cross-sectional study carried out on a sample 
of 105 inpatients. The malnutrition percentage was 44.76% (B/C on SGA). Most consumed food 
was self-provided (78.09%) and 3.81% of food was hospital-provided. Energy intakes were low 
with a median of 4,805 kJ/day; 24.76% of participants met 100% of their energy requirements 
while 13.33% met ≥75% of their protein requirements with no significant difference between well-
nourished and malnourished patients. Dietary sugar was higher than 10% of total energy, and 
alpha-linolenic acid was at 0.06% of total energy with severe deficient of vitamins and minerals. 
Conclusions: Current food supply including non-regulated sources in hospital was not able to 
meet the dietary requirements of inpatients. Improving hospital nutritional services, supporting 
patients at mealtimes and nutritional education among patients’ families are solutions to 
improve patient nutritional status.  
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Introducción: La malnutrición hospitalaria es un problema común entre los pacientes hospitali-
zados por enfermedades no transmisibles (ENT) y está relacionada con las características de la 
ingesta de alimentos. El objetivo de este estudio fue determinar las características de la ingesta 
dietética actual de adultos hospitalizados con ENT en Argelia.  
Metodología: La muestra del estudio estuvo compuesta por 105 pacientes hospitalizados. La 
ingesta dietética se evaluó mediante recordatorio de 24 horas, para determinar la ingesta de nu-
trimentos se utilizaron los datos de la tabla CIQUAL, 2016 y la evaluación del estado de nutrición 
se realizó mediante la escala global subjetiva (VGS).  
Resultados: El diseño del estudio responde a un estudio descriptivo transversal realizado en 105 
pacientes hospitalizados. El porcentaje de desnutrición fue de 44,76% (B/C en VGS). La mayor 
parte de los alimentos consumidos fue autoabastecido (78,09%) y el 3,81% de los alimentos fue 
proporcionado por el hospital. Las ingestas de energía fueron bajas con una mediana de 4.805 
kJ/día; El 24,76% de los participantes cumplió con el 100% de sus necesidades energéticas, 
mientras que el 13,33 % cumplió con ≥75 % de sus necesidades proteicas sin diferencias significa-
tivas entre pacientes bien nutridos y desnutridos. El azúcar en la dieta fue superior al 10% de la 
energía total y el ácido alfa-linolénico fue del 0,06% de la energía total con una deficiencia severa 
de vitaminas y minerales.  
Conclusiones: El suministro actual de alimentos, incluidas las fuentes no reguladas en el hospital, 
no pudo satisfacer los requisitos dietéticos de los pacientes hospitalizados. Mejorar los servicios 
de nutrición hospitalaria, apoyar a los pacientes en las comidas y la educación nutricional entre 
las familias de los pacientes son soluciones para mejorar el estado nutricional de los pacientes.  

PALABRAS CLAVE

Rev Esp Nutr Hum Diet. 2022; 26(2): 114 - 126

Nutrición hospitalaria: características de la ingesta alimentaria en adultos con ENT (Argelia, 2020)

115 Hospital nutrition: dietary intake characteristics among adults with NCDs (Algeria, 2020)

R E S U M E N

Boutata FZ, Bencharif M, Abdessemed D. Hospital nutrition: dietary intake characteristics among adults with 
NCDs (Algeria, 2020). Rev Esp Nutr Hum Diet. 2022; 26(2): 114-26. doi: https://10.14306/renhyd.26.2.1506  

CITATION

K E Y  
M E S S A G E S

1.	 The research deals with the characteristics of nutrition in Algerian hospitals in 
detail.  

2.	 The research deals with the nutritional status of people with non-communicable 
diseases in Algeria.  

3.	 The research provides observations and practical advice regarding malnutrition in 
Algerian hospitals. 

Ingestión de 
Alimentos; 

Ingesta Diaria 
Recomendada; 

Pacientes Internos; 

Desnutrición; 

Enfermedades no 
Transmisibles.

Entry Term(s) 

Algeria.  



Rev Esp Nutr Hum Diet. 2022; 26(2): 114 - 126

116 Hospital nutrition: dietary intake characteristics among adults with NCDs (Algeria, 2020)

INTRODUCTION

Hospitalization is a period of acute stress and increased 
vulnerability that impacts the patients’ clinical and emotional 
status1–3. One of the most debilitating and highly prevalent 
complications in the hospital setting is malnutrition, which 
is defined as a deficiency of intake or uptake of nutrients, 
leading to altered body composition, function, or clinical 
outcome. Malnutrition is a cause and a consequence of 
hospitalization1,4.

The prevalence of hospital malnutrition varies from 20% to 
50%5. A study in Algeria showed malnutrition prevalence 
among NCDs inpatients ranging from 22.86% to 52.38%6. 

Hospital malnutrition is linked to two main categories 
of interconnected negative consequences: (1) clinical 
outcomes of patients, in particular: the risk of increased 
mortality, morbidity, readmission and late discharge and a 
longer length of stay (LOS) and, (2) the high costs of health 
care7–12.

Hospital malnutrition usually enters a vicious cycle. Patients 
have increased requirements, but they are unmet, causing 
depletion and exhaustion of energy and nutrient reserves 
and thus increasing their consumption needs. Reports are 
confirming that hospitalized patients, in general, do not 
consume the necessary amount of energy and nutrients to 
cover their requirements, which worsens their nutritional 
condition. Assessment of nutritional status and diagnosis 
of the cause of malnutrition are critically important in 
providing nutrients that treat both malnutrition and its 
causes13,14. Among the most relevant measures are those 
to identify and prevent the causes of malnutrition and the 
searching of a comprehensive training for the Dietitian-
Nutritionist to have a better approach in the nutritional 
attention and support15.

The Coronavirus disease (COVID-19) pandemic increases the 
risk of hospitalization and death among people suffering 
from NCDs16,17. Therefore, attention to the hospitalization 
conditions of this category of patients is more urgent than 
ever.

Many references indicate that the etiology of hospital 
malnutrition is multi-factorial. In fact, malnutrition is directly 
related to one factor, which is food intake, through lack of 
food intake or increased demand for it, poor absorption, or 
loss of nutrients, or all the mentioned factors together. Thus, 
malnutrition occurs because of several risk factors (Figure 1) 
that influence directly or indirectly the food intake through 
one or plus of the above mechanisms1,5,13,18.

The four major non-communicable diseases (NCDs): 
cardiovascular diseases, chronic respiratory diseases, 
diabetes, and cancers require hospitalization and specialist 
care19. 

In order to improve the nutritional status of inpatients, we 
need to understand the current dietary intake and food and 
nutrition issues of inpatients20. This study aims to determine 
the current dietary intake in terms of quantity, quality, 
source, and suitability among a population of hospitalized 
adults with NCDs in a public hospital in Algeria.  

METHODOLOGY

Data collection 

A stratified random sample of 105 adult patients was 
recruited from a public hospital in Skikda, Algeria in a 
cross-sectional survey to determine the current dietary 
intake and food sources and nutrition issues of inpatients 
with NCDs during the period from the November 15th, 2020, 
to the December 10th, 2020. 

Our study was conducted in two medical departments we 
were allowed in: general medicine and oncology. Pregnant 
women and patients who could not be interviewed for 
diverse reasons (end of life, impaired health status, deaf 
and voiceless person) were excluded from the target 
population.

Measurement tool 

Bodyweight was measured using Seca® mechanic scale to 
the nearest 100 g, and body height was measured using a 
stadiometer to the nearest 0.1 cm.

Nutritional status was assessed using Subjective Global 
Assessment. Participants were defined as malnourished if 
they were classified as a ‘B’ or ‘C’ on SGA.

SGA considers nutrient intake, weight loss, symptoms, 
functional capacity, and physical exam. It classifies 
nutrition status as well-nourished (A), mild to moderately 
malnourished (B), or severely malnourished (C). A patient 
is rated as SGA class B if there was at least 5% weight 
loss without any recent stabilization or regain, dietary 
intake reduction, and mild loss of subcutaneous tissue. A 
patient is ranked as SGA class C if he/she had severe loss of 
subcutaneous tissue, muscle wasting, and edema21,22.
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    Figure 1. Causes of malnutrition.
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Determination of dietary intake characteristics

Dietary intake for all foods consumed on the previous day 
was collected via face-to-face interview using the 24 hours 
recall method. 

The 24 hours dietary recall fulfills a set of important 
features that we need. Since we are dealing with sick 
people, it is an appropriate tool because the respondent 
burden is relatively low, literacy is not required, and the 
interview is relatively quick. It also measures dietary 
patterns, meal composition, and eating environment. On 
the other hand, evaluating the nutritional status using 
SGA fills any possible gap on the quantities consumed in 
the medium term. The interviews were supported using 
SUVIMAX booklet representing approximate portion sizes 
of food and dishes and sets of bowls, cups, dishes, and 
spoons to improve recall of serving sizes. The nutrients 
used in the final analysis were total energy, carbohydrate 
(including monosaccharide), protein, fat (including 
saturated fatty acids, Oleic acid, α-linolenic acid (ALA), 
linoleic acid and Cholesterol) fiber, minerals (iron calcium, 
magnesium, potassium, sodium, selenium, zinc, and 
copper) and vitamins (A, B complex, C, D, E and K). The 
survey period did not coincide with any major festival or 
events that could have potentially changed admission 
patterns or food intake of patients.

Diet analysis was conducted using Excel. Due to the lack of 
special nutritional composition tables for Algeria, energy 
and nutrient values for each food item were calculated 

using “CIQUAL Table, 2016”, an Excel-based nutrition 
software developed for use in France23. In CIQUAL Table, 
data on energy and nutrients values are available for 
common mixed dishes, components from combined dishes 
and single food items. The nutritional composition of 
missing dishes (Algerian traditional dishes) was calculated 
separately using values of single food items (Table 1).   

Data analysis 

Data were analyzed using the IBM SPSS Statistics 28 
software. Statistical significance was taken as P≤0.05. 
Normality was assessed using Kolmogorov–Smirnov test 
and histograms. Medians and 25th and 75th percentiles are 
presented for not normally distributed data, while means 
and SD are presented for normally distributed data.

The T test was used to compare two means for normally 
distributed data while the non-parametric test Mann–
Whitney U test was used for non-normally distributed 
data. Pearson χ2 test was used to compare two 
proportions. Energy and protein intake of participants in 
this study were presented at five cut-offs points 0, 25, 
50, 75 and 100% and compared to the predictive energy 
and protein needs that were calculated respectively with 
the Harris-Benedict formula increased by 10% to cover 
increased needs due  to hospitalization and disease and 
by multiplying their actual weight by a factor of 1.2 g/
kg/day or 1.0 g/kg/day for patients <65 or ≥65 years 
respectively24.

	
Table 1: Energy and nutritional values of the ten traditional dishes most frequently consumed by the studied population.

Dish Energy
(kJ)/100g

Energy
(kcal)/100g

Proteins
/100g

Carbohydrates
/100g

Lipids
/100g

Kesra (Rekhsis) 1611.11 384.57 7.00 44.18 19.40

Khobz eddar 723.49 170.34 5.81 33.65 0.95

Couscous 255.94 60.92 1.78 9.27 1.47

Chekhchoukha 245.84 58.52 1.58 8.00 1.99

Pasta in tomato sauce 201.69 48.19 1.13 5.55 2.27

Tadjine zitoune 188.79 45.46 1.014 3.53 9.30

Cooked beans (soup) 200.52 48.00 1.83 5.03 1.83

Cooked lentils (soup) 135.68 32.40 1.59 3.06 1.29

Chorba frik (Jari) 208.73 49.93 4.85 1.86 2.43

Kemmounia 357.26 85.86 7.76 1.18 5.75



Rev Esp Nutr Hum Diet. 2022; 26(2): 114 - 126

119 Hospital nutrition: dietary intake characteristics among adults with NCDs (Algeria, 2020)

Ethical consideration  

Abdul Razzaq Bouhara Hospital was the only hospital not 
receiving cases of Coronavirus in Skikda, for this reason 
it has approved our admission to conduct the research. 
The study was conducted according to the Declaration of 
Helsinki. Verbal informed consent was obtained from all 
individual participants included in the study by asking them 
directly about their desire to participate in the survey.

RESULTS

A total of 105 participants participated in the survey. There 
were more female (75.20%) than male (24.80%) participants 
in the study. The age of patients was between 18 and 90 years 
old with an average of 58.21±13.69 years. The prevalence 
of NCDs was respectively: cancer (62.86%), cardiovascular 
diseases (CVD) (43.81%), diabetes (29.50%) and chronic 
respiratory diseases (CRD) (12.38%). An important number 
of participants were malnourished, defined as B/C on SGA 
(44.76%).

Hospital foodservices provided the three main meals 
according to a menu consisting of dishes from the Algerian 
cuisine that met average nutritional requirements and food 
safety standards. High protein, high-energy diets were not 
routinely provided. Hospital foodservices were available 
for free for all the patients, but the menu is the same for 
all patients including patients with identified particular 
nutrition-related medical problems such as diabetes 
mellitus, cancers and high-blood pressure. Due to the low 
acceptability of these meals, relative of patients are allowed 
to purchase food from outside the hospital or bring home 
cooked meals, patients are not obliged to accept food from 
the hospital. From our observation, participants ate their 
meals at their bedside or on their beds. 

Energy and nutrient content of meals by nutritional status 
during hospitalization is presented in Table 2. In general, 
the energy intake of all participants was low at 4,805.00 kJ 
(1,145.35 kcal). 

The rest of the nutrients ranged between severe deficiency 
and slight deficiency (Table 3)25. Furthermore, the reported 
intake fat, monosaccharide, carbohydrate, oleic acid, 
α-linolenic acid, linoleic acid, cholesterol, iron, copper and 
some vitamins (B3, B5, B9, C, E and K) of participants was 
significantly (P<0.05 on Mann–Whitney U test and T test) 
lower than those who were well-nourished. In the other 

hand, oleic acid, α-linolenic acid, linoleic acid and calcium 
intake were significantly different between B and C ranges 
of malnourished patients.  

Table 4 presents number of meals per day, source of meals 
and 24 hours dietary intake against energy and proteins 
requirements. The majority of participants indicate that 
they eat home-cooked meals three to four times a day. The 
results show a significant difference between well-nourished 
and malnourished patients in number and sources of meals 
(P<0.05 on T test) and no significant difference in energy 
and proteins intakes against requirements. More than 25% 
of the population consumes less than 50% of their real 
energy needs and 0% of the population meets 100% of their 
protein needs.   

Data from this study also showed that participants skipped 
main meals (breakfast, lunch, and dinner) frequently 
(10.48, 9.52 and 8.57%, respectively). Breakfast, lunch, 
and dinner contribute by 29%, 39% and 32% respectively 
in the total energy intake per day. Snacks meal represents 
9.00% of the total energy intake of patients per day. Data 
also show a significant association between low-dietary 
intake and skipped meals, number of consumed meals 
and NCDs (P=0.049, P=0.034 and P=0.007, respectively). 
Carbohydrates, fat, and proteins represent 59.37%, 28.29% 
and 16.62% of the daily food ration, respectively.

DISCUSSION

This study aimed to investigate the main characteristics 
of the dietary intake of inpatients with NCDs in a public 
hospital in Algeria. This study found that the energy intakes 
were deficient with a median of 4,805 kJ/day (1,145 kcal/
day), while protein intakes were also slightly lower than 
the dietary reference values (DRV) with a median of 47.60 
g/day. 

The predicted energy and protein needs vary in different 
studies. Some studies use the health authorities’ 
recommendations in the concerned country. Others use 
formulae predicting the rest energy expenditure (REE) and 
the total energy expenditure (TEE)26–29. 

Due to the absence of any recommendations for patients 
in Algeria, we preferred to calculate individual requirements 
for energy and protein using the Harris-Benedict formula. 
Comparing the predicted energy and protein values with 
the actual needs indicates a deteriorating nutritional status 
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Table 2. Energy and nutritional values of meals during hospitalization (24 hours) by nutritional status (n=105).

Energy/Nutrient Well-nourished 
(n=58)

Malnourished 
(n=47)

Total 
(n=105)

Energy (kJ) Median ± SD 5361.90 ± 2610.40 4288.89 ± 2574.08 4805.00 ± 2640.69

Energy (kcal) Median ± SD 1277.05 ± 621.74 1044.00 ± 613.93 1145.35 ± 629.19

Protein (g) Median ± SD 49.63 ± 28.82 43.78 ± 42.69 47.60 ± 35.64

Fat (g) Median (25th–75th) 40.99 (30.29-60.50) 31.00 (19.00-40.81) 36.00 (24.00-53.57) **

Carbohydrate (g) Median ± SD 188.53 ± 84.06 159.00 ± 78.33 170.00 ± 82.87

Monosacharride (g) Median ± SD 50.43 ± 31.30 42.00 ± 35.46 47.00 ± 33.25 *

Fibre (g) Median ± SD 16.12 ± 6.41 11.60 ± 7.33 14.02 ± 6.99

Saturated fatty acids (g) Median ± SD 11.29 ± 6.63 10.00 ± 6.57 11.00 ± 6.60

Oleic acid (g) Median ± SD 10.38 ± 12.57 5.72 ± 12.41 * 8.00 ± 12.65 *

a-linolenic acid (ALA) (g) Median ± SD 0.22 ± 0.31 0.00 ± 0.26 * 0.08 ± 0.30 *

Linoleic acid (g) Median ± SD 6.01 ± 7.90 2.36 ± 4.57 * 4.00 ± 7.05 *

Cholesterol (mg) Median ± SD 119.47 ± 347.18 94.20 ± 216.79 104.00 ± 299.82 *

Iron (mg) Median (25th–75th) 5.78 (4.00-8.07) 4.00 (2.14-7.00) 5.25 (3.25-7.81) **

Calcium (mg) Median ± SD 473.33 ± 309.88 349.00 ± 241.55 * 465.56 ± 284.21

Magnesium (mg) Median ± SD 175.13 ± 80.15 142.00 ± 81.55 161.13 ± 82.71

Potassium (mg) Median ± SD 1907.57 ± 863.26 1648.00 ± 903.16 1813.55 ± 893.32

Sodium (mg) Median ± SD 1551.20 ± 893.57 1321.00 ± 949.85 1409.00 ± 920.39

Selenium (µg) Median (25th–75th) 6.00 (1.08-12.79) 5.00 (1.10-10.69) 5.59 (1.10-12.00)

Zinc (mg) Median (25th–75th) 5.00 (4.00-6.20) 4.00 (2.00-6.87) 5.00 (3.00-6.47)

Copper (mg) Median ± SD 1.00 ± 0.482 0.54 ± 5.84 0.87 ± 3.89 **

Vitamin A (Retinol) (µg) Median (25th–75th) 68.82 (35.60-239.83) 68.00 (29.50-163.50) 68.00 (32.10-163.50)

Vitamin B1 (mg) Median (25th–75th) 1.00 (0.70-1.00) 1.00 (0.00-1.00) 1.00 (0.58-1.00)

Vitamin B2 (mg) Median (25th–75th) 1.00 (0.83-1.64) 1.00 (0.59-1.00) 1.00 (0.79-1.38)

Vitamin B3 (mg) Median (25th–75th) 8.67 (6.11-13.47) 5.00 (2.50-11.57) 7.00 (4.00-13.00) **

Vitamin B5 (mg) Median (25th–75th) 4.00 (3.00-5.39) 3.00 (2.00-5.00) 3.44 (2.64-5.00) **

Vitamin B6 (mg) Median (25th–75th) 1.00 (1.00-1.57) 1.00 (0.94-1.89) 1.00 (1.00-1.70)

Vitamin B9 (µg) Median (25th–75th) 244.35 (162.00-352.84) 160.00 (104.00-43.30) 203.00 (131.00-318.00) **

Vitamin B12 (µg) Median (25th–75th) 2.00 (1.14-4.00) 2.00 (1.00-3.70) 2.00 (1.00-4.00)

Vitamin C (mg) Median (25th–75th) 63.63 (42.54-89.56) 48.00 (28.00-74.50) 56.92 (37.0-84.69) **

Vitamin D (µg) Median (25th–75th) 1.039 (0.43-2.52) 1.00 (0.09-2.00) 1.00 (0.33-2.00)

Vitamin E (mg) Median (25th–75th) 9.50 (5.07-17.78) 4.00 (2.00-8.52) 7.00 (4.00-14.50) **

Vitamin K (µg) Median (25th–75th) 51.65 (23.17-90.12) 24.00 (8.50-57.24) 35.18 (14.55-79.60) **

*p<0.05 on T test; **p<0.05 on Mann–Whitney U test.
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Table 3. Energy and nutritional values of meals during hospitalization (24 hours) by nutritional status vs. dietary 
reference values (n=105).

Energy/Nutrient Total
(n=105) DRV and Reference intake

Energy (kJ) Median ± SD 4805.00 ± 2640.69 8400

Energy (kcal) Median ± SD 1145.35 ± 629.19 2000

Protein (g) Median ± SD 47.60 ± 35.64 50

Fat (g) Median (25th–75th) 36.00 (24.00-53.57) 70

Carbohydrate (g) Median ± SD 170.00 ± 82.87 260

Monosacharride (g) Median ± SD 47.00 ± 33.25 90

Fibre (g) Median ± SD  14.02 ± 6.99 25

Saturated fatty acids (g) Median ± SD 11.00 ± 6.60 ≤ 20

Oleic acid (g) Median ± SD 8.00 ± 12.65 -

a-linolenic acid (ALA) (g) Median ± SD 0.08 ± 0.30 (0.06 E%) 0.5 E%

Linoleic acid (g) Median ± SD 4.00 ± 7.05 (3.14 E%) 4 E%

Cholesterol (mg) Median ± SD 104.00 ± 299.82 -

Iron (mg) Median (25th–75th) 5.25 (3.25-7.81) 14

Calcium (mg) Median ± SD 465.56 ± 284.21 800

Magnesium (mg) Median ± SD 161.13 ± 82.71 375

Potassium (mg) Median ± SD 1813.55 ± 893.32 2000

Sodium (mg) Median ± SD 1409.00 ± 920.39 2000

Selenium (µg) Median (25th–75th) 5.59 (1.10-12.00) 55

Zinc (mg) Median (25th–75th) 5.00 (3.00-6.47) 10

Copper (mg) Median ± SD 0.87 ± 3.89 1

Vitamin A (Retinol) (µg) Median (25th–75th) 68.00 (32.10-163.50) 800

Vitamin B1 (mg) Median (25th–75th) 1.00 (0.58-1.00) 1.1

Vitamin B2 (mg) Median (25th–75th) 1.00 (0.79-1.38) 1.4

Vitamin B3 (mg) Median (25th–75th) 7.00 (4.00-13.00) 16

Vitamin B5 (mg) Median (25th–75th) 3.44 (2.64-5.00) 6

Vitamin B6 (mg) Median (25th–75th) 1.00 (1.00-1.70) 1.4

Vitamin B9 (µg) Median (25th–75th) 203.00 (131.00-318.00) 200

Vitamin B12 (µg) Median (25th–75th) 2.00 (1.00-4.00) 2.5

Vitamin C (mg) Median (25th–75th) 56.92 (37.0-84.69) 80

Vitamin D (µg) Median (25th–75th) 1.00 (0.33-2.00) 5

Vitamin E (mg) Median (25th–75th) 7.00 (4.00-14.50) 12

Vitamin K (µg) Median (25th–75th) 35.18 (14.55-79.60) 75

DRV: Dietary reference values25; E%: Energy percentage.



Rev Esp Nutr Hum Diet. 2022; 26(2): 114 - 126

122 Hospital nutrition: dietary intake characteristics among adults with NCDs (Algeria, 2020)

of their requirements in high-income countries such as 
Australia (30%) and Switzerland (30%), and much higher 
in comparison with the percentage of hospitalized adults 
meeting 100% of their requirements in low-income 
countries like Viet-Nam (4.2%)26. According to Fernandez et 
al., the energy and protein intakes were 5,088 kJ (1,216 
kcal) on admission and 5,058 kJ (1,209 kcal) on the 7th day 
of hospitalization and 51.6 g of proteins on admission and 
51.8 g on the 7th day32 versus 4,805 kJ/day (1,145 kcal/day) 
and 47.60 g of protein in this study. In the same context, 
Ingadottir et al. found an energy intake of 4,469 kJ (1,068 
kcal) on the admission day and 9,050 kJ (2,163 kcal) on the 
4th day of hospitalization28.

This observation leads us to the importance of determining 
the evaluation day. In this study, we required a length of 
stay of at least 24 hours before assessing the inpatient’s 

and explains the malnutrition percentage in the studied 
population. This result is consistent when comparing the 
predicted energy and protein values with the DRV. Although 
the DRV are used among healthy people, it may help to 
emphasize a lack of energy or nutrients in ill people with 
increased energy needs; despite any overestimation or 
underestimation by the Harris-Benedict equation25,30. 

There have been few studies investigating the dietary intake 
characteristics in hospitals in Algeria or North African 
countries. In this study, 24.74% of the inpatients met their 
energy and protein requirements. Protein needs were 
unmet among the whole population. Leistra et al. observed 
that protein requirements were less met than energy 
requirements31.

This percentage (24.74%) was acceptable in comparison 
with the percentage of hospitalized adults meeting 100% 

	

Table 4. Meal source and number, main reason for low-dietary intake of participants and dietary intake against 
requirement during hospitalization by nutritional status (n=105).

Characteristics Well-nourished
(n=58)

Malnourished
(n=47)

Total
(n=105)

Sources of meals during hospitalization (%) (%) (%)

Hospital nutrition department only
Home cooked meal only
Buying from outside only
Multiple source

1.72
81.03
0.00
17.24

4.25*
74.47*
2.13*

19.15*

3.81 *
78.09 *
0.95 *
17.14 *

Number of meals per day (%) (%) (%)

≤ 2 meals/day
3–4 meals/day
5–6 meals/day

3.45
60.34
36.21

14.89
65.96
19.15

8.57 *
62.86 *
28.57 *

24 hours dietary intake against energy requirement (%) (%) (%)

0%
0%–24.9%
25%–49.9%
50%–74.9%
75%–99.9%
≥100%

3.45
3.45

10.34
31.03
27.59
24.14

4.25
6.38
23.40
21.28
19.15
25.53

4.76
4.76

16.19
25.71
23.81
24.76

24 hours dietary intake against proteins requirement (%) (%) (%)

0%
0%–24.9%
25%–49.9%
50%–74.9%
75%–99.9%
≥100%

5.17
3.44

32.76
34.48
18.96
5.17

4.25
25.53
19.15
17.02
10.64
23.04

4.76
13.33
26.67
26.67
15.24
13.33

*p<0.05 on Pearson Chi-squared test.
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nutritional status. In other studies, the assessment is 
done four days after admission. An early evaluation will 
contribute to more rapid intervention and allows changing 
the nutritional treatment if necessary. An improvement in 
the nutritional status may indicate an effective intervention. 
But the delay may lead to the lack of knowledge of the 
true causes of malnutrition, failure of discharge home, and 
increased mortality rate28,31,33.

In this research, 48.57% of patients achieve ≥75% of their 
energy requirements, and 13.33% of patients covered 
≥75% of their protein requirements. Although many 
hospitalized patients in different populations do not reach 
the recommended energy or protein intakes, it seems that 
achieving ≥75% of energy and protein requirements is 
critical. A decreased risk of complications, shorter LOS, and 
better body weight maintenance have been reported in 
general hospitalized patients at nutritional risk achieving 
≥75% of their energy and protein requirements28.

In this study 78.09% of patients declare consuming self-
provided food, hospital nutrition department provides food 
freely for all inpatients but only 3.81% of patients declare 
consuming hospital food as the only source of dietary 
intake. 

The reduced food intake can be explained by several 
reasons like cancers31,32,34, nausea/vomiting related 
or not to cancer, anorexia, poor appetite, fatigue, and 
gastrointestinal problems31,34. The reduced hospital food 
consumption is due, in our opinion, to two main reasons: 
the inappropriate quantity (large portions) and timing and 
the monotony of the served food, and the lack of assistance 
during mealtimes, unlike the home provided food which 
is often eaten under the supervision of visiting relatives 
in small quantities. Appropriately, this is consistent with 
what we found about each meal’s contribution to the daily 
energy intake, whereby lunch is the most important meal 
that intersects with the main “day visiting” time in the 
hospital while breakfast is the most skipped meal. Ridley 
et al.35 suggest serving small meals or meals on-demand. 
However, home-cooked food poses a risk to hygiene and 
food safety especially if they are not eaten immediately. 
Therefore, there is a need to govern food from different 
sources to ensure the quality and safety of food available 
on the hospital grounds26.

The hospital serves three main meals, while 28.57% of 
patients indicated eating at least two small mid-meals 
(snacks between main meals), which represented 9% of 
daily energy intake. Mid-meals are a known strategy to 
improve nutritional status particularly among patients 
with low appetite or early satiety36. 

Some studies28,32,37 focused on the energy and protein intake 
from the meals provided by the hospital, then recording the 
proportion of the meal consumed by the subjects (0,25, 50 
or 100%). Due to the low demand for hospital meals, similar 
studies in Algeria may not be necessary. On the contrary, 
a serious study about the waste resulting from the lack 
of consumption of meals provided by the hospital should 
be taken into account, as well as trying to understand the 
reasons for the rejection to adopt successful strategies 
reducing the economic burden on public hospitals in 
Algeria. Without neglecting the importance of well feeding 
patients in hospitals, reconsidering the free feeding may 
be efficient, where paid meals can be of higher quality. 
However, Tran et al. attributes in their study the reason for 
the low food intake to the less choices or higher cost of 
hospital meals than other sources26.

The optimal balance of macronutrients’ contribution to the 
diet has been a long-standing matter of debate though, 
in this study, macronutrients’ contribution to patients’ 
daily energy intake compared to recommendations is 
acceptable38–41. 

Although the amount of consumed carbohydrates on 
average is not very large in light of the reduced energy 
intake, the proportion of simple sugars may be a cause 
for concern. According to Clemens et al., the 2015-2020 
Dietary Guidelines for Americans recommended limiting 
dietary sugar to 10% of total energy in an effort to reduce 
the risk of noncommunicable diseases. Sugars, have been 
charged as potential causes of diabetes, cardiovascular 
diseases and metabolic syndrome42.

Participants in this survey also reported 14.02 g/day of 
dietary fiber intake for 1,145.35 kcal; this intake is slightly 
less than the adequate intake for fiber which is 14 g total 
fiber per 1,000 kcal, or 25 g for adult women and 38 g 
for adult men. Higher intakes of dietary fiber reduce the 
risk of developing several chronic diseases, including 
cardiovascular disease, type 2 diabetes, and some 
cancers43. The low-fiber intake might be associated with 
reduced consumption of fruit and vegetables26.

The study showed a significant difference between well-
nourished and malnourished inpatients in fat consumption. 
The consumption of α-linolenic acid was much less than 
recommended, which affects the suggested n-6/n-3 ratio. 
Current research indicates that ALA may play a crucial 
role in many physiological functions, and a high n-6/n-3 
ratio may promote the pathogenesis of many diseases, 
including cardiovascular disease, cancer, osteoporosis, and 
inflammatory and autoimmune diseases44. This, together 
with the severe deficiency of most vitamins and minerals 
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associated with a lack of food intake, can contribute to the 
deterioration of the health status of patients.

Based on these findings, we advise to (1) investigate and 
treat reduced intake causes like nausea, (2) increase habitual 
energy and protein intake by providing ONS (oral nutritional 
supplements) and tube feeding efficiently, (3) improve the 
hospital meals characteristics particularly by providing 
patient support, (4) create awareness among patients and 
patients’ relatives regarding nutritional needs.

This study has a number of strengths including the reporting 
of actual intake based on 24 hours records from participants, 
the confidence in the dietary intake data, the collection 
of accurate information related to the nutritional status, 
and the attention to younger patients and patients with a 
higher BMI that have higher absolute protein and energy 
requirements, which lower the chances of achieving these 
requirements while most studies focus on old patients with 
low BMI31. Limitations included the critical study period that 
coincided with the spread of the Coronavirus and the strict 
protocols and the administrative procedures associated 
with it.     

CONCLUSIONS

In conclusion, studying the characteristics of the dietary 
intake is important to maintain the nutritional status of 
inpatients. The study confirmed that the current food supply 
in Algerian hospitals including non-regulated sources is 
not able to meet the nutritional requirements of patients 
and contributes to malnutrition and thus higher rates 
of morbidity and mortality. There is a need to improve 
hospital nutritional services to improve patient outcomes, 
considering the system-related and the patient-related 
issues. Supporting patients at mealtimes and nutritional 
education among patients’ families are also solutions to 
improve patient nutritional status.  

AUTHORS’ CONTRIBUTIONS

FZB performed the literature search, performed the analyses, 
designed the statistical plan, and interpreted the data and 
wrote the first draft. MB creation and design of the study, 
revision of the first draft. DA supervision.  All authors critically 
reviewed this and previous versions of the document. 

FUNDING

The authors have no financial relationships relevant to this 
article to disclose.

COMPETING INTERESTS

The authors state that there are no conflicts of interest in 
preparing the manuscript.  

REFERENCES   

(1)	 Abd-El-Gawad WM, Rasheedy D. Nutrition in the Hospitalized 
Elderly. Mol Basis Nutr Aging A Vol Mol Nutr Ser. 2016: 57-72, 
doi:10.1016/B978-0-12-801816-3.00006-6.

(2)	 Meira D, Lavoura P, Ferreira D, et al. Impact of hospitalization 
in the functionality and quality of life of adults and elderlies. 
Eur Respir J. 2015; 46(Suppl. 59), doi:10.1183/13993003.
congress-2015.PA3547.  

(3)	 Mollon D. Feeling safe during an inpatient hospitalization: A 
concept analysis. J Adv Nurs. 2014; 70(8): 1727-37, doi:10.1111/
jan.12348.   

(4)	 Kaegi-Braun N, Mueller M, Schuetz P, Mueller B, Kutz A. 
Evaluation of Nutritional Support and In-Hospital Mortality 
in Patients with Malnutrition. JAMA Netw Open. 2021; 4(1), 
doi:10.1001/JAMANETWORKOPEN.2020.33433.   

(5)	 Barker LA, Gout BS, Crowe TC. Hospital malnutrition: 
Prevalence, identification and impact on patients and the 
healthcare system. Int J Environ Res Public Health. 2011; 8(2): 
514-27, doi:10.3390/ijerph8020514.  

(6)	 Boutata FZ, Bencharif M, Abdessemed D. Validity of four 
nutritional screening tools against subjective global 
assessment for inpatients with non communicable diseases 
(Algeria , 2020). Nutr Clin Metab. 2020.

(7)	 Muscaritoli M, Krznarić Z, Singer P, et al. Effectiveness and 
efficacy of nutritional therapy: A systematic review following 
Cochrane methodology. Clin Nutr. 2017; 36(4): 939-57, 
doi:10.1016/j.clnu.2016.06.022.   

(8)	 Lew CCH, Yandell R, Fraser RJL, Chua AP, Chong MFF, Miller 
M. Association between Malnutrition and Clinical Outcomes in 
the Intensive Care Unit: A Systematic Review. J Parenter Enter 
Nutr. 2017; 41(5): 744-58, doi:10.1177/0148607115625638.  

(9)	 Tappenden KA, Quatrara B, Parkhurst ML, Malone AM, Fanjiang 
G, Ziegler TR. Critical Role of Nutrition in Improving Quality 
of Care: An Interdisciplinary Call to Action to Address Adult 
Hospital Malnutrition. J Acad Nutr Diet. 2013; 113(9): 1219-37, 
doi:10.1016/j.jand.2013.05.015.  

(10)	Mitchell H, Porter J. The cost-effectiveness of identifying and 



Rev Esp Nutr Hum Diet. 2022; 26(2): 114 - 126

125 Hospital nutrition: dietary intake characteristics among adults with NCDs (Algeria, 2020)

treating malnutrition in hospitals: A systematic review. J Hum 
Nutr Diet. 2016; 29(2): 156-64, doi:10.1111/jhn.12308.  

(11)	 Abizanda P, Sinclair A, Barcons N, Lizán L, Rodríguez-Mañas 
L. Costs of Malnutrition in Institutionalized and Community-
Dwelling Older Adults: A Systematic Review. J Am Med Dir 
Assoc. 2016; 17(1): 17-23, doi:10.1016/j.jamda.2015.07.005.  

(12)	 Rasheed S, Woods RT. An investigation into the association 
between nutritional status and quality of life in older people 
admitted to hospital. J Hum Nutr Diet. 2014; 27(2): 142-51, 
doi:10.1111/jhn.12072.   

(13)	 Áncer-Rodríguez PR, Porrata-Mauri C, Hernández-Triana 
M, et al. Nutritional screening and prevalence of hospital 
malnutrition risk. University Hospital of the UANL, Monterrey. 
Med Univ. 2014; 16(65): 165-70. www.elsevier.es/en/
node/2090153.

(14)	 Evans WJ. Nutritional Support Should Target the Cause of 
Malnutrition in Hospitalized Patients. JAMA Netw Open. 2021; 
4(1), doi:10.1001/JAMANETWORKOPEN.2020.33925.  

(15)	Benitez N. El Dietista-Nutricionista dentro del Sistema Nacional 
de Salud Español: Abordando la desnutrición hospitalaria. 
Rev Esp Nutr Hum Diet. 2017; 21(2): 199-208, doi:10.14306/
renhyd.21.2.248.   

(16)	Bandyopadhyay S, Maji B, Mitra K. A Study on Adherence 
to Medicines and Lifestyle of Diabetic Patients Attending a 
Tertiary Care Hospital in Kolkata Post-coronavirus Disease 
Lockdown. Ann Community Heal. 2021; 9(02): 91-4.

(17)	 Hernández-Galdamez DR, González-Block MÁ, Romo-Dueñas 
DK, et al. Increased Risk of Hospitalization and Death in 
Patients with COVID-19 and Pre-existing Noncommunicable 
Diseases and Modifiable Risk Factors in Mexico. Arch Med Res. 
2020; 51(7): 683-9, doi:10.1016/j.arcmed.2020.07.003.   

(18)	Löser C. Unter- und mangelernährung im krankenhaus - 
Klinische folgen, moderne therapiestrategien, budgetrelevanz. 
Dtsch Arztebl. 2010; 107(51-52): 911-7, doi:10.3238/
arztebl.2010.0911.   

(19)	Swe EE, Htet KKK, Thekkur P, Aung LL, Aye LL, Myint T. 
Increasing trends in admissions due to non-communicable 
diseases over 2012 to 2017: Findings from three large cities in 
Myanmar. Trop Med Health. 2020; 48(1), doi:10.1186/s41182-
020-00209-8.   

(20)	Cederholm T, Barazzoni R, Austin P, et al. ESPEN guidelines 
on definitions and terminology of clinical nutrition. Clin Nutr. 
2017; 36(1): 49-64, doi:10.1016/j.clnu.2016.09.004.  

(21)	 Makhija S, Baker J. The subjective global assessment: A review 
of its use in clinical practice. Nutr Clin Pract. 2008; 23(4): 405-
9, doi:10.1177/0884533608321214.   

(22)	 Campbell KL, Ash S, Bauer J, Davies PSW. Critical review of 
nutrition assessment tools to measure malnutrition in chronic 
kidney disease. Nutr Diet. 2007; 64(1): 23-30, doi:10.1111/
j.1747-0080.2007.00116.x.   

(23)	 Ciqual Table de composition nutritionnelle des aliments. 
https://ciqual.anses.fr/. Accessed December 21, 2021.

(24)	 Thibault R, Makhlouf A-M, Kossovsky MP, et al. Healthcare-
Associated Infections Are Associated with Insufficient Dietary 
Intake: An Observational Cross-Sectional Study. 2015, 
doi:10.1371/journal.pone.0123695.

(25)	Kleiner J. European Food Safety Authority: Dietary Reference 
Values; 2009. https://www.efsa.europa.eu/en/topics/topic/
dietary-reference-values. Accessed August 24, 2021.

(26)	Tran QC, Banks M, Do TND, Gallegos D, Hannan-Jones M. 
Characteristics of dietary intake among adult patients in 
hospitals in a lower middle-income country in Southeast Asia. 
Nutr Diet. 2019; 76(3): 321-7, doi:10.1111/1747-0080.12504.  

(27)	 Pekmezci AG, Gündoğan K, Dizdar OS, Meşe EA. Daily energy 
and protein intake in hospitalized patients in department 
of infectious diseases: A prospective observational study. 
Prog Nutr. 2018; 20(February 2020): 98-105, doi:10.23751/
pn.v20i2-S.5448.  

(28)	 Ingadottir AR, Beck AM, Baldwin C, et al. Association of energy 
and protein intakes with length of stay, readmission and 
mortality in hospitalised patients with chronic obstructive 
pulmonary disease. Br J Nutr. 2018; 119(5): 543-51, 
doi:10.1017/S0007114517003919.   

(29)	Bonnefoy M, Gilbert T, Normand S, et al. Energy expenditure 
in older people hospitalized for an acute episode. Nutrients. 
2019; 11(12): 1-14, doi:10.3390/nu11122946.  

(30)	Pourhassan M, Daubert D, Wirth R. Measured and predicted 
resting energy expenditure in malnourished older hospitalized 
patients: A cross-sectional and longitudinal comparison. 
Nutrients. 2020; 12(8): 1-9, doi:10.3390/nu12082240.   

(31)	 Leistra E, Willeboordse F, van Bokhorst - de van der Schueren 
MAE, et al. Predictors for achieving protein and energy 
requirements in undernourished hospital patients. Clin Nutr. 
2011; 30(4): 484-9, doi:10.1016/j.clnu.2011.01.008. 

(32)	 Fernández AC, de la Maza BP, Casariego AV, et al. Influencia 
de la ingesta y el estado nutricional en las complicaciones de 
los pacientes oncohematológicos hospitalizados. Nutr Hosp. 
2015; 31(6): 2598-605, doi:10.3305/nh.2015.31.6.8674.   

(33)	 Shirado K, Wakabayashi H, Maeda K, et al. Impact of Energy 
intake at One Week after Hospitalization on Prognosis for 
Older Adults with Pneumonia. J Nutr Heal Aging. 2020; 24(1): 
119-24, doi:10.1007/s12603-019-1282-y.  

(34)	Kontogianni MD, Poulia KA, Bersimis F, et al. Exploring factors 
influencing dietary intake during hospitalization: Results from 
analyzing nutritionDay’s database (2006–2013). Clin Nutr 
ESPEN. 2020; 38: 263-70, doi:10.1016/j.clnesp.2020.04.001.  

(35)	Ridley EJ, Chapple LAS, Chapman MJ. Nutrition intake in the 
post-ICU hospitalization period. Curr Opin Clin Nutr Metab Care. 
2020; 23(2): 111-5, doi:10.1097/MCO.0000000000000637.  

(36)	Agarwal E, Ferguson M, Banks M, Bauer J, Capra S, Isenring 
E. Nutritional status and dietary intake of acute care patients: 
Results from the Nutrition Care Day Survey 2010. Clin Nutr. 
2012; 31(1): 41-7, doi:10.1016/j.clnu.2011.08.002.   

(37)	 Jiyana M, Ncube L, Nesamvuni A. Nutrient composition of 
planned adult patients’ normal diet menus in selected public 
hospitals in Gauteng Province, South Africa. African Journal 
for Physical Activity and Health Sciences (AJPHES). https://
www.researchgate.net/publication/328043455_Nutrient_
composition_of_planned_adult_patients%27_normal_diet_
menus_in_selected_public_hospitals_in_Gauteng_Province_
South_Africa. Published 2018.

(38)	Carreiro AL, Dhillon J, Gordon S, et al. The Macronutrients, 
Appetite, and Energy Intake. Annu Rev Nutr. 2016; 36: 73-103, 
doi:10.1146/annurev-nutr-121415-112624.   

(39)	Lee E, Choi J, Ahn A, Oh E, Kweon H, Cho D. Acceptable 
macronutrient distribution ranges and hypertension. Clin Exp 
Hypertens. 2015; 37(6): 463-7, doi:10.3109/10641963.2015.1
013116.   



Rev Esp Nutr Hum Diet. 2022; 26(2): 114 - 126

126 Hospital nutrition: dietary intake characteristics among adults with NCDs (Algeria, 2020)

(40)	Manore MM. Exercise and the Institute of Medicine for Nutrition. 
Curr Sport Med Rep. 2005; 4(4): 193-8.   

(41)	 Australian National Health and Medical Research Council. 
Macronutrient Balance | Nutrient Reference Values. Nutr Ref 
Values Aust New Zeal. 2015. https://www.nrv.gov.au/chronic-
disease/macronutrient-balance.

(42)	Clemens RA, Jones JM, Kern M, et al. Functionality of Sugars in 
Foods and Health. Compr Rev Food Sci Food Saf. 2016; 15(3): 

433-70, doi:10.1111/1541-4337.12194.  
(43)	Dahl WJ, Stewart ML. Position of the Academy of Nutrition 

and Dietetics: Health Implications of Dietary Fiber. J 
Acad Nutr Diet. 2015; 115(11): 1861-70, doi:10.1016/j.
jand.2015.09.003.   

(44)	Stark AH, Crawford MA, Reifen R. Update on alpha-linolenic 
acid. Nutr Rev. 2008; 66(6): 326-32, doi:10.1111/j.1753-
4887.2008.00040.x.   


