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Abstract

This study aimed to assess the nutritional composition of meals served to and consumed by patients in Lebanese
hospitals and to evaluate the extent to which these meals adhere to Mediterranean diet guidelines. Conducted
between April 2023 and September 2023, this cross-sectional study involved 155 in-patients from various
departments across 16 hospitals in Lebanon. Food quantities served were measured, and nutritional analysis was
performed to evaluate the nutritional content of meals provided and eaten by patients. On average, served meals
weighed 1.24 kg (SD: 0.43), providing an average of 1489 kcal energy (SD: 546.55) and 72 g of protein per hospital
bed per day. These meals typically met 79% of a patient’s daily estimated energy requirement (EER). On the other
hand, patients consumed an average of 0.85 kg of food, providing 1084.3 kcal energy (57.3% of EER) and 50 g

of protein per day. The most served food group in hospitals was the ‘grains and cereals’ group. Compared to the
Mediterranean diet, our results showed that hospitals exceeded the recommended servings for dairy and meat
products, while they served less than the recommended amounts from the vegetables, fruits, legumes. Patients
did not meet their daily requirements for almost all the macro- and micro-nutrients. This study highlights the
importance of public health policies, interventions, and food service management strategies to ensure patients
receive adequate diets aligned with their nutritional needs.

Keypoints

- Menus served in Lebanese hospitals do not provide patients their requirements of energy, macro- and
micro-nutrients.

- Menus served show low adherence to the Mediterranean diet principles.

- Patients in Lebanese hospitals do not meet their estimated daily energy, macro- and micro-nutrients
requirements.

- Patients are at risk of malnutrition and hidden hunger.
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Introduction

Malnutrition encompasses a spectrum of nutritional
imbalances, spanning both over-nutrition and under-
nutrition. It is widespread in developed and developing
countries and hospitals and residential care facilities in
developed nations. Globally, malnutrition affects between
20 and 50% of the population [1, 2]. It is frequently a mul-
tifaceted issue arising from inadequate nutrient intake,
diminished nutrient absorption, heightened nutrient
requirements, and metabolic alterations due to illness
[2]. Studies have indicated that malnutrition is associated
with prolonged hospital stays for patients grappling with
acute or chronic conditions [3]. Research conducted by
Sorensen et al. (2008) disclosed that 32.6% of hospitalized
patients were at risk of malnutrition based on the Nutri-
tion Risk Screening tool (NRS-2002), with 62% identi-
fied as at-risk due to compromised nutritional status
[4]. Complications were more prevalent among at-risk
patients, resulting in extended hospital stays and elevated
mortality rates [4]. These findings underscore the pivotal
role of hospital food services in the care of hospitalized
patients. The hospital food service aims to furnish in-
patients with nourishing meals tailored to their health
requirements, bolstering their recovery and overall well-
being. One productive approach involves adhering to the
recommendations of the Mediterranean diet, renowned
for its health-promoting properties and favorable effects
on patient outcomes [5]. By prioritizing fresh fruits and
vegetables, whole grains, lean proteins, and healthy fats,
a menu inspired by the Mediterranean diet can facilitate
patient recovery and aid in managing chronic conditions
[5]. A study by Lampropoulos et al. (2020) in Argolidos,
Greece, focusing on hospitalized patients over 65, dem-
onstrated that integrating Mediterranean diet principles
reduced hospital stays, diminished long-term mortality
rates, and lowered costs [6]. Furthermore, the Mediter-
ranean diet, acknowledged by UNESCO as a cultural
heritage of countries bordering the Mediterranean Sea,
reflects a harmonious interplay between agricultural and
dietary practices and the environment [5-7].

Over time, numerous studies have consistently high-
lighted the considerable health advantages associated
with this dietary pattern, particularly in the realms of
preventing and managing cardiovascular disease, type
2 diabetes, metabolic syndrome, obesity, cancer, cogni-
tive decline, and cardiovascular disease mortality [5].
The increase in diet-related chronic diseases in the East-
ern Mediterranean Region (EMR) and other developing
nations has been attributed to a departure from tradi-
tional dietary patterns towards those characterized by
high-fat content, refined sugar, and processed foods [8].
As a result, the Mediterranean diet has garnered wide-
spread acclaim for its diverse array of health benefits and
its positive impact on overall well-being.
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A study conducted in Lebanese hospitals revealed that
31.20% of participants were deemed “at risk of malnutri-
tion,” with 51% male and 49% female, according to the
NRS-2002 tool [3]. Furthermore, 21.28% and 14.29%
were categorized as “moderately” and “severely” mal-
nourished, respectively, totaling 35.57% of malnourished
participants based on the Global Leadership Initiative
on Malnutrition (GLIM) [3]. It is evident that providing
in-patients with nutritious and personalized meal plans
is essential in hospitals to improve care quality, reduce
length of stay, and enhance health outcomes. Nota-
bly, previous studies in Lebanon have not evaluated the
nutritional content of meals provided in Lebanese hospi-
tals, including energy, macro- and micro-nutrients, and
adherence to the Mediterranean diet. This is significant
given that 92.6% of hospitals in Lebanon do not routinely
screen patients for malnutrition [9]. Therefore, the pri-
mary objectives of this study are to analyze the nutrient
composition of food served and consumed in Lebanese
hospitals and evaluate the alignment of hospital meals
with Mediterranean diet recommendations.

Methods
A cross-sectional study was conducted between April
and September 2023. Hospitals were invited to partici-
pate by sending invitation letters explaining the study
purpose. Overall, sixteen hospitals in Lebanon were
enrolled in the investigation, where in-patients from
cardiovascular, gastrointestinal, obstetrics-gynecology
(OBGYN), and surgical wards were selected. The major-
ity of hospitals were located in urban areas (13), while
the rest (3) were located in rural areas. Figure 1 shows
the distribution of the participating hospitals across the
Lebanese governorates.

The participating hospitals had a total of 2575 occupied
beds ranging from 24 to 325 for each hospital.

Study participants

Patients were considered as the primary sampling units
in this study. Using the convenience sampling technique,
patients who met the eligibility criteria were selected and
included based on their willingness to participate in the
study. For recruiting patients, dietitians and the nurse
in charge of each ward in the hospital identified patients
who met the inclusion criteria. The dietitians then visited
each eligible patient, inviting them to participate. The
sampling approach aimed to ensure that a diverse range
of perspectives (including age and sex differences) were
considered from each study ward.

Patients who met the following inclusion criteria: aged
18-65 years, feeding initiation within the first 36 h after
hospital admission, lack of enteral or parenteral nutri-
tional support, not being Non per oral (NPO), being able
to give written consent form [10], having spent at least
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Hospital in urban area:
81.25%

Hospital in rural area:
18.75%

Fig. 1 Distribution of participating hospitals based on governorates. (Map template adapted from https://en.m.wikipedia.org/wiki/File:Lebanon_distric

ts.png)

one full day during their hospital stay [11], were eligible
participants. Overall, 155 in-patients participated in the
study, and informed consent was obtained individually
from all included participants (Fig. 2). The response rate
of the patients was 77.5% after excluding patients who
were discharged before spending at least one full day dur-
ing their hospital stay.

Ethical considerations

This project was reviewed and approved by the Ethical
Committee of the Lebanese American University (LAU),
Beirut, Lebanon (approval number: LAU.SAS.HHI.2023).
The anonymity of respondents was guaranteed through-
out the process of data collection and analysis. Informed
consent was obtained from all subjects involved in the
study.

Data collection

Demographic, socioeconomic, clinical, and anthropometric
data

Basic demographic, socioeconomic, clinical, and anthro-
pometric data for each patient were collected in the
first section of a questionnaire [12]. These included the
patients’ age, sex, weight and height, residency, marital
status, house area, household size, number of rooms in
the home, level of education, occupation, ward name,
reason for hospital admission, and length of stay (LOS).

Calculation of energy, macro- and micro-nutrients of served
and consumed food

Dietitians were required to record the grams of food
served and wasted by each patient at each meal, whether
by weighing the food using a calibrated portable high-
precision electronic kitchen scale or by estimating por-
tions visually when weighing was not applicable, along
with photos of the meals served. This allowed us to
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Expected number of participants (N=200)

Patients assessed for eligibility
(N=180)

Excluded:

Discharge before spending at
least 1 full day during their
hospital stay: 25

Patients completed the study
(N=155)

North Lebanon/Akkar: n=29 (18.7%)
Beqaa/Baalback-Hermel: n=2 (1.3%)

Beirut & Mount Lebanon: n=69 (44.52%)
South Lebanon/Nabatieh: n=55 (35.48%)

Fig. 2 Flow diagram of patients’selection process

calculate the amount of food consumed by each patient
using the following equation:

Food Consumed =Food Served - Food Wasted.

To estimate the energy, macro-, and micronutrient
composition of food served and consumed, we used the
NutritionistPro software (Nutritionist Pro, Axxya Sys-
tems, San Bruno, CA, USA, version 5.1.0, 2018). This
software was developed by Ms. Lorie North, a dietitian in
Oregon, USA, and is used to extract food’s energy, fiber,
and macro- and micro-nutrient content, among many
other purposes [13].

To evaluate the amount of food consumed, the ques-
tionnaire included the following question: “In which
percentage did you consume your meals?”. This question
was asked regarding breakfast, lunch, dinner, and snacks
(answered using a 5-point Likert scale: nothing/almost
nothing, about 1/4, about half, about 3/4, all/almost all)
[12].

Comparison of hospitals’ diets to the Mediterranean diet
requirements

To assess the adherence of the diets served at hospitals
to the Mediterranean diet, the hospitals provided recipes,
and ingredients were divided into food groups according

to the Mediterranean diet classification (‘sweets, ‘potato,
‘legumes; ‘eggs, ‘meat;, ‘poultry; ‘fish, ‘fats, olives, nuts,
seeds; ‘dairy products;, ‘fruits; ‘bread and cereals; ‘unsatu-
rated oils’ and ‘vegetables’) [14].

Statistical analysis

All analyses were stratified by age and by gender. Based
on this, the sample was divided into four age groups in
line with the ‘Food and Nutrition Board, Institute of
Medicine, National Academies’ (NIH) [15]. The age
groups were 18 years, 19-30 years, 31-50 years; and
51-65 years. The nutritional values of the served and
consumed food were compared to the age-specific
Dietary Reference Intakes (DRIs) established by the ‘Food
and Nutrition Board, Institute of Medicine, National
Academies’ (NIH), including the Estimated Energy
Requirement (EER), Recommended Dietary Allowance
(RDAs) and the Acceptable Macronutrient Distribution
Range (AMDR) [15]. Nutrient daily needs not available
in the ‘Food and Nutrition Board, Institute of Medicine,
National Academies’ were calculated from other sources:
dietary cholesterol acceptable level [16], trans, saturated,
and monounsaturated fats [17], and total sugars [18].
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When applicable, analyses were also done for the entire
sample.

The gathered data underwent thorough data cleans-
ing and were subsequently transferred to the Statisti-
cal Package for the Social Sciences (SPSS; Version 25.0,
IBM Corp: Armonk, NY, USA) for analysis at a 95% con-
fidence interval (P-value<0.05 is considered significant).
Since plate waste data is highly variable, the data was not
normally distributed and was explored using the Shapiro-
Wilk test for normality. Frequencies (N) and percent-
ages (%) were used for categorical variables like age and
sociodemographic characteristics, whereas continuous
variables such as the amount of food served and wasted,
energy, macro- and micro-nutrients were summarized
through means and standard deviations (SD). Differences
between genders were explored using Mann-Whitney
and chi-square tests, while differences among hospital
wards and governorates were explored using the Krus-
kal-Wallis. Differences between two categorical variables
(i.e., sex and marital status...) were assessed using a chi-
square test.

Results

Characteristics of the study population

Out of 180 eligible patients, 25 were excluded because
they were discharged before spending one full day at the
hospital. The study thus included 155 in-patients from
cardiovascular (n=54), gastrointestinal (n=21), OBGYN
(n=24) and surgical (n=56) wards. Of the participants,
58.1% were females. Most participants were residing in
Beirut & Mount Lebanon (n =69, 44.5%).

The basic demographic and socioeconomic charac-
teristics of the study participants and their hospital stay
information are summarized in Table 1. Participants had
a mean age of 49 years (SD: 15), and the majority (81.9%)
had a hospital stay of less than seven days. Almost half
of the participants (54.2%) were aged between 51 and 65
years. The mean Body Mass Index (BMI) was 25.38 (SD:
5.56) for male participants and 27.68 (SD: 6.44) for female
participants, with female participants having a signifi-
cantly higher BMI (p-value =0.048). About one-third of
participants reported having no chronic diseases. As for
the ones who reported having chronic diseases, blood
pressure was the most prevalent one (34.2%), followed by
diabetes (25.8%). The prevalence of chronic diseases in
the study participants is summarized in Fig. 3.

Most participants (75.5%) had a household monthly
income of less than US$500. Almost half of the partici-
pants (51%) had a crowding index below 1, which indi-
cates a higher socioeconomic status. The crowding index
is calculated by dividing the number of people living in a
household by the number of rooms in the house (exclud-
ing bathrooms, balconies, porches, foyers, hallways,
and half-rooms); values above 1 indicate a household is
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crowded, and eventually has a lower socioeconomic sta-
tus [19].

A significant difference was found between genders
when it comes to employment status (p-value<0.001),
marital status (p-value=0.027), and household crowding
index (p-value =0.03).

Nutritional value of food served in hospitals

Energy content of food served

The mean weight of served food was 1.24 kg (SD: 0.43)
and contained a mean of 1489 kcal energy (SD: 546.55)
per hospital bed per day. The mean energy requirement
for each patient was 1891.6 kcal per day, which means
that on average, the food served accounted for 79% of the
patient’s daily estimated energy requirement (EER).

The mean daily estimated dietary energy content of
food served in Lebanese hospitals and the percent contri-
bution to estimated energy needs by different age groups
and genders is shown in Table 2. Based on our findings,
the mean energy content of food served for all age groups
and genders was lower than the EER, and most partici-
pants were served food for which the energy content did
not exceed their EER. For instance, the energy content of
food served exceeded the EER for 29 participants in our
study, accounting for only 19% of the study population.

Macronutrient content of food served

The macronutrient content of food served in Lebanese
hospitals is shown in Table 3. Our results showed that
food served provided more than 70% of the percent daily
value (% DV) for males in all age groups and more than
80% of the % DV for the females in all age groups, with
females in the age group 51-65 being provided by 94%
of their daily carbohydrates needs. The percent compo-
sition of carbohydrates in food served ranged from 51.7
to 62.8%. Concerning the fat content, the percent com-
position ranged from 19.3 to 30.6%, and patients were
provided more than 55% of their % DV except for the
18-year-old age group, in which males and females were
provided 50% and 42% of their % DV, respectively. As
for proteins, the percent composition in the food served
ranged from 17.65 to 21%, with patients of all ages and
genders being provided more than 55% of their % DV.
Furthermore, the food served provided less than 75% of
the estimated dietary fiber requirements to patients of all
ages and genders. None of the documented nutrient con-
tent in the food served reached 100% of the daily value
requirements.

Micronutrient content of food served

The micronutrient content of food served in Lebanese
hospitals is shown in Table 4. Our results showed that
the percent contribution of food served to daily value
varied across micronutrients. For instance, the percent
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Table 1 Sociodemographic characteristics, hospital stay information, and anthropometric characteristics of the study population,
overall and by gender

Overall (N=155) Males (n=65; 41.9%) Females (n=90; 58.1%) P-value
Sociodemographic Characteristics N (%) N (%) N (%)
Age Groups (Years)
18 3(1.9) 2(3.1) 1(1.1) 0.523
19-30 25(16.1) 8(12.3) 17 (18.9)
31-50 43 (27.7) 17 (26.2) 26 (28.9)
51-65 84 (54.2) 38(58.5) 46 (51.1)
Residency
Beirut and Mount Lebanon 69 (44.5) 32(49.2) 37 (41.1) 0.383
North Lebanon/Akkar 29(18.7) 14 (21.5) 15(16.78)
Beqgaa/Baalbeck-Hermel 2(1.3) 1(1.5) 1(1.1)
South Lebanon/Nabatieh 55(35.5) 18 (27.8) 37 (41.1)
Marital Status
Single 29(18.7) 16 (24.6) 13(14.4) 0.027
Married 109 (70.3) 47 (72.3) 62 (68.9)
Widowed 14 (9.0) 13 (14.4)
Divorced 3(1.9) 1(1.5) 2(2.2)
Household Crowding Index
<1 person per room (not crowded) 79 (51.0) 25 (38.5) 54 (60.0) 0.03
>1to < 1.5 people per room (crowded) 36(23.2) 19(29.2) 17 (18.9)
> 1.5 people per room (severely crowded) 40 (25.8) 21(32.3) 19 (21.1)
Number Of Children in Household
< 3 children 73 (47.1) 24(36.9) 49 (54.4) 0.057
3-5 children 62 (40.0) 33 (50.8) 29(32.2)
> 5 children 20(12.9) 8(123) 12(13.3)
Educational Level
llliterate 18(11.6) 6(9.2) 12(13.3) 0.226
School 95 (61.3) 45 (69.2) 50 (55.6)
University 42 (27.1) 14 (21.5) 28 (31.1)
Partner Educational Level
llliterate 21(13.5) 8(123) 13(14.4) 0.646
School 66 (42.6) 29 (44.6) 37 (41.1)
University 35(226) 12 (18.5) 23(25.6)
Not applicable 33(213) 16 (24.6) 17 (18.9)
Employment Status
Unemployed 92 (59.4) 28 (43.1) 64 (71.1) <0.001
Employed 63 (40.6) 37 (56.9) 26 (28.9)
Monthly Household Income (US$)
Less than $500 117 (75.5) 54 (83.1) 63 (70.0) 0.062
More than $500 38 (24.5) 11(16.9) 27 (30.0)
Decline In the Monthly Income
No, my household income did not change 19(12.3) 8(123) 110122) 0.987
Yes, my household income did change 136 (87.7) 57 (87.7) 79 (87.8)
Hospital Stay Information
Length Of Hospital Stay
<7 days 127 (81.9) 49 (75.4) 78 (86.7) 0.185
7-30 days 25(16.1) 14 (21.5) 11(12.2)
>30 days 3(1.9 2(3.1) 1(1.1)
Department
Cardiovascular 54 (34.8) 27 (41.5) 27 (30.0) -*
Gastrointestinal 21(13.5) 9(13.8) 12 (13.3)
OBGYN 24 (15.5) 0(0.0) 24.(26.7)
Surgery 56 (36.1) 29 (44.6) 27 (30.0)
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Table 1 (continued)
Overall (N=155) Males (n=65; 41.9%) Females (n=90; 58.1%) P-value
Sociodemographic Characteristics N (%) N (%) N (%)
Hospital admission in the last 3 years
No 71 (45.8) 30 (46.2) 41 (45.6) 0.941
Yes 84 (54.2) 35(53.8) 49 (54.4)
Anthropometric Characteristics
Weight (kg) 74+18 77.15+18814 71.87+16.817 0.114
Height (cm) 166+ 10 174.23+7.283 160.89+7.572 <0.001
BMI (kg/m?) 268+6.2 25.379+5.5652 27.679+64432 0.048

P-value <0.05 is significant. Statistical tests used: Mann-Whitney test was used when the variable compared based on gender is continuous (weight, height, BMI)

and chi-square test when the variable compared based on sex is categorical (Educational level, employment status...)

*No P-value for the departments because OBGYN cannot be compared based on gender

Abbreviations: N number of inpatients; Kg kilogram; cm centimeter; kg/mA2 kilogram per meter square

Prevalence of Chronic Diseases

Autoimmune disease ¥ 0.6%
Thyroid disease S 3.9%
Neurological disecase ™ 1.3%
Gastrointestinal discase =8 2.6%

Respiratory disease

Anemia T 7.7%
e 7.7%
Cancer s 7.1%

Bone disease ™ 2.6%
Liver discase ™8 1.9%

Kidney disease
Blood pressure

Cardiovascular disease

e 12.3%
I 34.2%
Diabetes NIEEEEEEEEEEEESES——— 25.8%
I 25.2%

No discase NIEEEEEEEEEEEEEEEEEE—— 33.5%

0.0% 5.0%

Fig. 3 Medical characteristics of study participants

10.0%

15.0% 20.0% 25.0% 30.0% 35.0% 40.0%

Table 2 Estimated dietary energy content of food served to adult patients in Lebanese hospitals and percent contribution to
estimated energy needs by age and gender

Estimated Energy Content Age Group P-valuer
18 years 19-30 years 31-50 years 51-65 years 0.255
(n=2M,n=1F) (n=8M,n=17F) (n=17M,n=26F) (n=38M,n=46F)
Mean+SD

Energy in Food Served (Kcal) M: 1453+ 149 M: 1629+337 M: 1466 +492 M:1512+523 0.689
F:1152% F:1710£525 F:1384+564 F: 1449+ 638

EER (Kcal) M: 2200 M: 2400 M: 2200 M: 2000
F: 1800 F: 2000 F: 1800 F: 1600

Food served as %EER M: 66% M: 68% M: 67% M: 76%
F:64% F: 85% F:77% F:91%
Energy Inadequacy n (%)

% below EER M: 2 (100%) M: 8 (100%) M: 16 (94%) M: 30 (79%)
F:1(100%) F: 13 (76%) F: 23 (88.5%) F:33(72%)

% above EER M: 0 (0%) M: 0 (0%) M: 1 (6%) M: 8 (21%)
F: 0 (0%) F: 4 (24%) F:3(11.5%) F:13(28%)

%EER=Energy in Food Served/EER x 100. ANo significant differences in energy intake among age groups (p-value=0.261) and between genders (p-value=0.689).
*No SD for the females in the 18 years group because only 1 female participant aged 18 was included in the study. Abbreviations: EER Estimated energy requirement,
SD standard deviation, M male, F female
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< contribution of food served to daily needs exceeded 75%
SER: for most B vitamins in all age groups and genders, espe-
S cially thiamin, riboflavin, niacin, and B6. As for folate
and B12, it exceeded 65% in all age groups and genders
a 2 except for the female in the 18 years age group, where it
2 = q provided less than 50% for both vitamins and less than
g § 2 60% of B12 for the males in this age group. As for vitamin
C, patients in all age groups and genders were provided
=R z more than 50% of their estimated daily needs except
§ \'c" z g g v the females in the 18 years age group (48%). In addition,
females in the age group 19-30 years were provided more
2 . § than 100% of their estimated daily value (107%). Bone-
2 |89 related nutrients include calcium, phosphorus, magne-
s sium, and vitamin D. The calcium content in the meals
2 o % served to patients was below 85% of the recommended
iolg @ = daily intake requirements, with the lowest amount in the
g g 2|8 female patients aged 18 years and those aged 5165 years,
P being 38% and 48.33%, respectively. The percentage daily
% @ = ?} value of phosphorus exceeded 100% for the majority of
é‘ ) % g g patients of all genders except for 18-year-old patients,
é \'c', g E oo E, where the recorded values were lower than 70% for both
< age groups. As for vitamin D, food served provided less
> o & g than 20% of the daily needs of all patients. Moreover, our
; 3 E 8 results revealed that patients in all age groups and gen-
a é ders were provided less than 55% of their daily vitamin A
9 | E and vitamin E requirements, except for vitamin A in the
§ 5wl g females belonging to the 19-30 age group (66%). Addi-
= <l tionally, patients in all age groups and genders were pro-
° % vided 60% or more of their daily iron needs except for the
= = z g female in the 18 years age group (40%).
£eoel 9z
< e g Food groups served based on the Mediterranean diet
2 |5 A :S: classification
& |X 8l o Based on our findings, the most served food group in
a - g 3 hospitals was the ‘grains and cereals’ group from which a
E S % % g patient was served on average 4.51 servings per day, fol-
§ |42 2 lowed by 3.92 servings from the ‘meat, poultry and fish’
z |- - J 5 group, and 3.52 servings from the ‘dairy products’ group.
0 g ;: é Compared to the Mediterranean diet, our results
?;.\ o NE Tg g showed that hospitals’ diets showed low adherence to the
@ E S g & 2233 Mediterranean diet when it comes to many food group.
gz For instance, per day, hospitals served more than the
£ £ recommended amounts of the following: sweets (3.47
% % servings served vs. 0.28 servings recommended); dairy
2% products (3.52 servings served vs. 2 servings recom-
g mended); meat (1.57 servings served vs. a maxium of 0.57
g 8 serving recommended); poultry (1.57 serving served vs.
s % ;‘i 0.57 serving recommended). On the other hand, hospi-
g _ 5|3 2 tals served less than the recommended amounts of the
% % g% ) following groups: Vegetables (3 servings served vs. 6
S o £ £ § 2 servings recommended); fruits (0.7 serving served vs. 3
<3 |. |g 5 k5 ‘§ 5 servings recommended); legumes (0.11 serving served
% > § 2 |58 [ vs. at least 0.57 serving recommended). ‘Fish’ and ‘grains
22 |8 |2 |5826 and cereals’ groups were within the recommendations.
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Fig. 4 Pyramid comparing the diets served in Lebanese hospitals to the Mediterranean diet recommendations (The value for meat is the maximum

recommended daily intake; values of fish and legumes are the minimum recommended daily intake)
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Fig. 5 Energy content and percent EER of food served, wasted, and consumed

A pyramid showing the comparison of the food groups
served at hospitals to the Mediterranean diet is shown in
Fig. 4.

Composition of food consumed by patients in terms of
energy, macronutrients and micronutrients

Energy consumption

Our results revealed that, on average, a patient consumed
0.85 kg of food (68% of the amount served), which con-
tained a mean of 1084 kcal per day, equivalent to 57%
of a patient’s daily energy requirements. Energy content
and contribution to EER of food served at hospitals and
wasted/consumed by patients is shown in Fig. 5.

Estimated macronutrient values of food consumed by
hospitalized patients

The mean estimated daily carbohydrate intake for
18-year-old hospitalized male and female patients is
equivalent to 111.37 g per day (g/day) and 95 g/day,
respectively, less than 45% of the required carbohydrate

intake per day. A lower percentage of carbohydrate intake
is noticed in males aged 19 to 30 years, equivalent to
82.5 g/day (27.5% of the estimated daily needs). Intake
of carbohydrates did not exceed 70% for all age groups
and genders, and none of the patients who participated
consumed their required carbohydrate daily intake. As
for proteins, the consumed food provided less than 70%
of the daily required protein intake for all patients. Our
results revealed that the females in the 18-year-old group
consumed the least amount of protein (19 g/day), repre-
senting only 21.2% of the total daily protein needs. As for
total fat, based on our findings, the amount consumed
by hospitalized patients varied between different ages
and genders and ranged from 8 g/day for females in the
18 years age group to 83.13 g/day for females aged 19-30
years. Plus, we found that consumption of saturated fat
exceeded 40% of the limit for all age groups and gen-
ders except the females in the 18-year-old group (22%),
with females in the 19-30 age group exceeding 90% of
the limit. In addition, consumption of monounsaturated
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fat was less than 35% of the recommended amount in all
age groups and genders. As for dietary fiber intake, we
found that patients consumed less than 60% of their daily
requirements. The detailed estimated macronutrient
intake of hospitalized Lebanese patients across different
age groups and genders is shown in Table 5.

Estimated micronutrient value of food consumed by
hospitalized patients

The highest amount of vitamin C consumed among
patients was observed in males of the 18-year-old group,
totaling an average of 38 milligrams per day (mg/day),
accounting for 51% of their daily dietary requirements. A
low vitamin C intake was noticed in males in the 19-30
age group, in which, on average, as little as 5.3 mg/day
was consumed, accounting for 7% of their daily needs.
As for B vitamins, it is noteworthy that none of the
patients of all age categories and genders met their rec-
ommended intake levels for these vitamins. Moreover,
it was observed that patients were consuming less than
65% of their recommended daily folate intake, with the
least amount of folate being consumed by the female in
the 18 years age group, equivalent to 79 micrograms per
day (pg/day), covering only 19.7% of their daily needs. As
for vitamin B12, consumption varied between patients,
with the highest amount consumed in 19 to 30-year-
old females (2.21 pg/day representing 92% of their daily
needs) and the lowest in the females aged 18 years
old who did not consume vitamin B12. As for calcium,
patients in all age groups and genders consumed less than
55% of their estimated daily needs, except females in the
19-30 age group, who consumed, on average, 688.38 mg/
day, representing 69% of their required daily needs. The
amounts of other micronutrients, such as iron, zinc, vita-
min A, vitamin K, etc. consumed by hospitalized Leba-
nese patients are shown in Table 6.

Consumption of meals and snacks

The consumption of every meal and snack by patients
is shown in Table 7. Our results showed that patients
consumed 36.8%, 28.4%, 27.7%, and 43.9% of the pro-
vided breakfast, lunch, dinner, and snacks, respec-
tively. A significant difference in consumption between
genders existed for lunch (P-value=0.045) and snacks
(P-value=0.029), with more males consuming all of
the provided meals than females. Most patients (71%)
reported not bringing food from outside during their
hospital stay.

Discussion

This is the first study to evaluate hospital diets and assess
their adherence to the Mediterranean diet recommen-
dations in Lebanon and the Arab Region. Our findings
showed that menus served at Lebanese hospitals do not

(2025) 44:75

Page 15 of 20

provide patients with enough calories and macro- and
micro-nutrients to meet their estimated daily needs; in
addition, a portion of the served amount is also wasted.
Thus, none of the patients in our study were found to
consume enough energy macro- and micro-nutrients
during their hospital stay. This is concerning because it
is evidenced that nutritional needs during illness and
recovery (e.g., stress, fever, wound healing) increase
due to a hypermetabolic state, which results in elevated
energy expenditure (EE) and increased risk of malnutri-
tion among patients [20].

Meals served in Lebanese hospitals

Energy content of food served and consumed

Based on our findings, the served food accounted for
79% of the daily estimated energy requirement (EER),
where the mean energy content of food served to adult
hospitalized patients was 1489 kcal energy (SD: 546.55)
per hospital bed per day. In addition, on average, the
energy content of food consumed by a patient in our
study was 1084.3 kcal per day, accounting for 57% of a
patient’s needs. A study done in Denmark by Almdal et
al. [21] showed almost a similar amount to our study and
reported that, on average, the energy in food consumed
by a patient was 1075.5 kcal (reported as 4.5 MJ in the
study), accounting for 60-65% of the needs. Another
study done in the Netherlands [11] showed that, on aver-
age, the food served contained a mean of 1809 + 143 kcal,
which is higher than the energy content found in our
study. This same study also showed a slightly higher mean
of energy in food consumed by patients (1105 + 594 kcal)
compared to our study. Additionally, in Switzerland [22],
significant disparities were noted in the caloric content of
patient menus, with an average range of 1981 +454 kcal,
which is also higher than the caloric content of food
served in our study. In Australia [23], a patient was
served, on average, food containing 1396 kcal per day and
consumed 977 kcal per day, lower than the energy con-
tents found in our study.

Similarly to our findings, a study done in Germany [24]
showed that the energy content of meals was below the
recommended levels, and Rattray M et al. reported that
the mean energy of food served to patients was signifi-
cantly lower than their estimated requirements [23]. On
the other hand, a study done in Spain revealed that the
energy contribution of food served satisfied the energy
needs of the patients [25].

Macro- and micro-nutrient content of food served

Studies that have assessed the nutritional value of food
served and consumed in hospitals regarding macro- and
micro-nutrients are scarce. In addition, no previous stud-
ies stratified the nutrition needs of patients based on dif-
ferent age categories. Based on our findings, on average, a
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Table 7 Meals and snacks consumption at hospitals among study participants, overall and by gender

Overall (N=155) Males (n=65;41.9%) Females (n=90; P-value
58.1%)
N (%) N (%) N (%)
Breakfast Nothing / almost nothing 14 (9.0) 7(10.8) 7 (7 8) 0.080
About ¥4 15(9.7) 3(4.6) 2(13.3)
About half 32 (20.6) 14 (21.5) 8(20.0)
About % 37(23.9) 11(16.9) 26 (28.9)
All / almost everything 57 (36.8) 30 (46.2) 27 (30.0)
Lunch Nothing / almost nothing 16 (10.3) 8(123) 8(8.9) 0.045
About 4 19(12.3) 5(7.7) 14 (15.6)
About half 41 (26.5) 15(23.1) 26 (28.9)
About % 35(226) 11(16.9) 24(26.7)
All / almost everything 44 (284) 26 (40.0) 18 (20.0)
Dinner Nothing / almost nothing 18(11.6) 7(10.8) 11(012.2) 0.067
About 4 19(12.3) 6(9.2) 13 (14.4)
About half 35(22.6) 13 (20.0) 22 (24.4)
About % 40 (25.8) 13(20.0) 27 (30.0)
All / almost everything 43 (27.7) 26 (40.0) 17 (18.9)
Snack Nothing / almost nothing 26 (16.8) 12(18.5) 14 (15.6) 0.029
About 4 13 (84) 3(4.6) 10 (11.1)
About half 22(14.2) 6(9.2) 16 (17.8)
About % 26 (16.8) 7(10.8) 19 (21.1)
All / almost everything 68 (43.9) 37 (56.9) 31 (344)
Bringing food from Not always 110(71.0) 41 (63.1) 69 (76.7) 0.066
outside Always 45 (29.0) 24 (36.9) 21(23.3)
Frequency of order- At least once per day 34(21.9) 20 (30.8) 14 (15.6) 0.070
ing food from outside once every two days 3(84) 7(10.8) 6(6.7)
once every three days or less 4(9.0) 4(6.2) 10(11.1)
Not applicable 94 (60.6) 34(52.3) 60 (66.7)

P-value in Bold is significant

patient was served 72 g of proteins and consumed 50 g of
this amount per day. A slightly higher proportion of pro-
teins was served to a patient in the Netherlands (76 g per
day) [11]; however, a slightly lower amount (47 g per day)
was consumed compared to our study. Similarly, in Den-
mark [21], a patient consumed 46 g of proteins per day,
slightly lower than the amount consumed by a patient in
our study. Also, a study done in Spain [25] showed higher
amounts (321.1 g carbohydrates, 107.1 g proteins, 73 g
fat) in the food served compared to those in our study
(196 g carbohydrates, 72 g proteins, 44.6 g fat). In gen-
eral, the total carbohydrate, protein, and fat content of
food served failed to meet the daily intake requirements
of the hospitalized patients in our study.

As for micronutrients, no previous studies reported
the nutritional value of food served to and consumed by
patients based on gender and age categories. The study
done in Spain [25] showed that food served did not pro-
vide sufficient amounts of micronutrients, especially of
vitamins D and E, similar to our results.

In general, our findings revealed that patients did not
meet their daily requirements for almost all the macro-
and micro-nutrients, and this is concerning as it puts

patients at risk of hidden hunger and malnutrition. Thus,
to prevent hidden hunger and malnutrition, the dietary
consumption of hospitalized patients is crucial and
should be monitored regularly. This can be accomplished
by ensuring that the menus provided to patients are ade-
quate regarding energy and protein content.

Adherence to the hospitals’ diet to the Mediterranean diet
Mediterranean diet is a long-established nutritional regi-
men linked to a positive impact on health, quality of life,
and lifespan [26]. Our findings revealed that Lebanese
hospitals’ diets show low adherence to the Mediterranean
diet. This came in alignment with a study conducted by
Aridi et al. on breast cancer female patients in Beirut,
Lebanon, where low adherence to the Mediterranean diet
was observed [27]. Low adherence to the Mediterranean
diet was also observed in diets provided to older adults in
Turkish hospitals [28] and to elderly patients in Italy [26].
Based on our results, we recommend that Lebanese
hospitals as low adherence to the Mediterranean diet are
found to be associated with high levels of several circu-
lating inflammatory markers in both adults and adoles-
cents and even elderly patients, increased hospitalization
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length of stay, changes in body composition, and poor
nutritional state, which could contribute to worse clini-
cal outcomes [26]. Adherence to the Mediterranean diet
principles can thus improve patients’ nutritional status
and help prevent hidden hunger and malnutrition.

Consumption of meals and snacks

Based on our findings, among the meals, patients con-
sumed the highest percentage (43.9%) of snacks, fol-
lowed by breakfast (36.8%), lunch (28.4%), and dinner
(27.7%). Our findings also revealed that most patients
consumed half and more of their meals, similar to a study
done in Iran by Simzari et al. [10]. Furthermore, our
study showed that in Lebanese hospitals, males exhib-
ited a higher consumption rate for provided meals than
females, which aligns with the findings of Schiavone et
al., who reported that females tend to waste food more
than males in hospitals [12].

Strengths and limitations

Recent studies evaluated the food waste generation
among Lebanese hospitals [29-31]. However, this is the
first study of its kind in Lebanon and the Arab region to
investigate the composition of food served and consumed
at hospitals and the adherence of the menus provided to
the Mediterranean diet. Thus, our study is significant as
it contributes to the literature by addressing an area that
has not yet been assessed in the country and the region.
Our findings can be used to inform hospitals’ food ser-
vice managers and dietitians about the importance of
this topic to take progressive steps to improve the diets
provided in Lebanese hospitals and make sure they pro-
vide sufficient energy and macro- and micro-nutrients
to avoid nutrition inadequacy and its related complica-
tions in patients and to implement effective strategies to
increase plates’ appeal and improve their consumption by
patients.

Despite that, the current study has some limitations.
Initially, being a cross-sectional study, this limits the abil-
ity to establish a cause-effect relationship. In addition, no
previous studies assessed the nutritional value of diets in
hospitals by stratifying the sample into age categories,
making it impossible to compare our results from this
perspective. Moreover, the study did not adequately rep-
resent some of the governorates, like Akkar and Beqaa/
Baalbek-Hermel.

Conclusion

In conclusion, hospital foodservice play an important
role in patients’ recovery during hospitalization; thus,
ensuring they provide adequate diets that provide suf-
ficient energy and macro- and micro-nutrients is cru-
cial to avoid hidden hunger and malnutrition in patients
and even death. The study results call for public health
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policies, interventions, and foodservice management
strategies to provide adequate diets and increase their
acceptance and appeal by patients. This would require
implementing interventions such as adherence to the
Mediterranean diet, as it is proven to be one of the
healthiest diets.
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