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HYGIENIC ASSESSMENT OF DAILY DIETARY INTAKE OF MEDICAL STUDENTS
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It is difficult to overestimate the relevance of the study of the actual nutrition of students of higher education institutions, as nutrition is the most important component
of healthy lifestyle. The aim of the study was to perform hygienic assessment of the medical university students’ daily dietary intake. The study involved 1200
students of the 1%, 2" and 3" years at the department of general medicine, pediatric department and dental department. The method of studying actual nutrition
with the help of an electronic food diary, where the subjects entered information about the foods consumed during the day, was chosen to record actual nutrition
facts. Data processing showed that the daily nutritional intake of students at all the studied faculties was characterized by reduced caloric content, reduced intake
of nutritional substances, lack of systematization of meals and eating mainly in the evening. Thus, hygienic assessment of the medical students’ daily dietary intake
revealed shortcomings in the organization of nutrition of this population group, which should be eliminated in order to preserve and improve the health of future
specialists. In subsequent studies, one would need to assess the nutrition of different gender groups in order to to trace the emerging nutritional stereotypes
in groups of young men and women, taking into account the differences in age and the chosen specialty.

Keywords: student nutrition, actual nutrition, diet analysis, dietary habits, nutritional pathology, preventive measures, healthy nutrition

Author contribution: Makarova IO — conducting experiments and collecting data/evidence, analyzing and interpreting the data obtained; taking responsibility
for all aspects of the paper, the integrity of all parts of the paper and its final version; applying statistical, mathematical, computational or other formal methods
to analyze and synthesize research data.

Compliance with ethical standards: the study was approved by the Ethics Committee of the Burdenko Voronezh State Medical University (protocol Ne 7 dated
8 November 2021). All study participants submitted the informed consent to personal data processing.

><] Correspondence should be addressed: Irina O. Makarova
Berezovaya roshcha, 38a, Voronezh, 394043, Russia; makarova.irina.olegovna@yandex.ru

Received: 11.11.2023 Accepted: 20.12.2023 Published online: 27.12.2023
DOI: 10.24075/rbh.2023.084

TMIrMeHNYECKAA OLEHKA CYTO4YHOIO PALIMOHA NMTAHUA CTYOEHTOB MEOLUWHCKOIO BY3A
M. O. Makaposa =
BopoHexxckuii rocyaapCTBEHHbIN MeanUMHCKUI yHuBepcuteT nvenn H. H. BypaeHko, BopoHex, Poccus

AKTyanbHOCTb UCCNEAoBaHNs (PaKTUHECKOro NMUTaHNS YHaLLMXCS BbICLUMX Y4eOHbIX 3aBeeHUI CIOXHO NepeoLIeHUTb, Tak Kak nuTaHne senseTcsa Havbonee
Ba)KHOW COCTaBASIOLLIEN 300POBOrO 06pa3a »u3Hu. Lienbto nccnenosaHvs 6bino BbIMOMHWUTL MUIMEHNHECKYIO OLIEHKY CYTOYHOMO paLvoHa MMTaHWs CTYAeHTOB
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MUY 1 NUTaHKe NpPeVMyLLIECTBEHHO B BEYEPHIME Hachkl. TakvM 06pa3oMm, rrvieHndeckast oLeHKa CyTOYHOrO paLyioHa NUTaHWS CTYAEHTOB MEeAVLIMHCKOro By3a
onpenenna HeAOCTaTKM B OPraH13aLmn MMTaHns NCCNEAyeMOro KOHTUHIEHTa, KOTOPble HEOOXOAMMO YCTPaHWTL B LIENAX COXPaHEHWS 1 YKPEMIEeHNS 300P0BbS
OynyLLwx cneuvianicToB. B xofe fanbHenwmnX 1CCnefoBaHnii HEOOX0AMMO OLEHUTb MUTaHMe PasnnyHbIX reHAEPHbIX rpynn, YToObl MONY4MTb BOSMOXHOCTb
npocneauTb oPMUPYIOLLMECS CTEPEOTUMbI MUTaHKS B rpynnax IoHOLLIEN 1 AEBYLLEK C YHETOM pasHWLbl B BO3PACTe U BbIOPaHHOM crieLmanmaaumn.
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Studentship is a social phenomenon that is of great scientific
interest due to its patrticularism. This phase is rather important
for humans both in social terms and in terms of the body
systems’ development completion. In this regard, the issue
of nutrition during this period becomes especially important,
since among other lifestyle factors it is nutrition that has the
most significant impact on health. Therefore, nutrition comes
to the foreground among other factors of healthy lifestyle, as
evidenced by a huge body of scientific literature [1-4].

Today, nutrition is a rather pressing issue, which suggests
high public interest in healthy lifestyle. However, this problem is
often given very little attention in the student environment [5].

This is largely due to heavy workload at classes, a lot of tutorials
to master when preparing for classes, and the lack of time.
If we talk about medical students, then, due to the educational
process specifics, they have even less free time, which invariably
affects their lifestyle and later their health status [6].

In addition, for a number of reasons, certain food groups
are unavailable to students, which means that students do not
get enough useful nutrients. This leads to a decline in general
health, problems in mastering educational material, as well as
the increased risk of developing nutrient-dependent pathology,
which, according to statistical studies, is a quite common
problem in modern society.
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Table 1. Number of participants

OPUTMHAJIbHOE NCCJIEJOBAHNE

Boys Girls
Department of General Medicine
Year 1 46 98
Year 2 35 94
Year 3 14 115
Pediatric Department
Year 1 25 113
Year 2 15 115
Year 3 13 123
Dental Department

Year 1 34 103
Year 2 41 93
Year 3 26 97

At the moment, there are quite a lot of scientific works focused
on the issue of nutrition in the context of the emergence
of nutritional diseases or lifestyle in general, including
assessment of the higher school students’ nutrition [7, 8].
Nevertheless, there are not enough large-scale studies focused
on the issues related to student nutrition and their rationale.

The study was aimed to perform hygienic assessment of
the daily food intake of medical university students to provide
a potential basis for justification of possible non-compliance
with the established standards and for completion of the list
of most efficient preventive measures to avoid the development
of disorders associated with nutrition in students.

METHODS

The study involved 1200 students of VSMU (951 girls and 249
boys) from among the 1st, the 2nd and the 3rd year students.
The number of students from each department is shown
in Table 1.

The age of the participants was 18-21 years (average age
19.1 = 0.9 years). To identify possible differences in dietary
intake in students of different training profiles, students from
three different departments — general medicine, pediatric
and dental — were selected. The study was conducted
September 2021 to May 2023 on the basis of the VSMU sports
and recreational complex. The type of the study was cross-
sectional. The method chosen to record actual nutrition was
based on an electronic food diary, Diet 5.0 (Istoki Zdorovya;
Russia), designed to quantify a person's nutrition based on
objective interviews with the client. This software is designed
to generate diets corresponding to the individual nutrient norm
of the patient. The norm is set automatically taking into account
optimization goals, anthropometric data, psychological loads,
physical activity, and in some cases, data on the subject's
chronic diseases and conditions are also used.

During the study, anthropometric data acquired were
recorded in the electronic diary, the main parameters of the
participants were identified, and minimum calorie intake
required for restoration of energy expenditures was calculated.
After that participants had to record all foods consumed during
the day for three days in order to create a personal complete
diet. Then, considering the data obtained, a profile was created,
in which the surveyed individuals entered information about all
the meals consumed during the day (breakfast, morning snack,
lunch, afternoon snack, dinner, evening snack) and their time
(8:30, 11:00, 13:30, 16:00, 19:00, 21:00) using the method
of 24 h nutrition recording. Software automatically calculated the
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calorie intake and the ratio of macronutrients in the consumed
foods based on this profile.

The data obtained were statistically processed using the MS
Office Excel 2016 software package (Microsoft; USA). Methods
of statistical analysis and descriptive statistics were applied
including data presented as arithmetic mean (M) and standard
deviation (o), with some data presented as percentages.

RESULTS

When processing the data, the following results were obtained:
the average total caloric content of the diet of students of the
first three courses at three studied faculties was 1320 kcal,
of which breakfast was 267.8 kcal (20.3%), morning snack was
65.3 kcal (5%), lunch was 447 kcal (33.9%), afternoon snack
was 69 kcal (5.2%), dinner was 509 kcal (38.6%), and evening
snack was 57.8 kcal (4.4%).

When calculating the content of macronutrients in the diet,
it was found that the basis of the diet were carbohydrates —
159 g (58%), fat held the second place in the macronutrient
composition of the diet — 66 g (24%), while the content
of proteins was reduced — 50 g (18%) (Fig. 1, 2).

The study conducted has shown that the energy value and
amounts of nutritional substances consumed by students were
significantly lower compared to the standard values (Table 2).

When analyzing student diets, the following features were
revealed. First, breakfast is the least caloric meal, which is
observed in all departments, while dinner, on the contrary, is the
most high-calorie meal. Second, there is some heterogeneity

. Fat

Fig. 1. Macronutrient composition of the diet (%)

. Proteins . Carbohydrates
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Table 2. Students’ daily intake of nutritional substances and energy consumption

Year 1 Year 2 Year 3
Proteins, g/day 46.4 + 1 51.2+0.9 53+ 1
Fat, g/day 65.5+2.4 68 +1.3 6724
Carbohydrates, g/day 152 £2.9 167 £45 158 + 4.6
Energy value, kcal 1281 + 26 1388 + 23 1294 + 22

in the results obtained, as a strong variation in the caloric
content of the diet was found in students of pediatric and dental
departments (Fig. 2-4).

The results obtained can be generally characterized as follows:

— reduced caloric content of the diet;

— insufficient consumption of all groups of nutritional
substances by students;

— meals taken at random;

— eating mainly in the evening hours.

DISCUSSION

The study has made it possible to identify some features of the
medical university students’ nutrition, trace the trends of diet
formation and reveal the major shortcomings of actual students’
diet on the example of three primary academic years.

According to methodical recommendations MP 2.3.1.0253-
21 "Standard rates of physiological demand for energy and
food substances in different population groups of the Russian
Federation", the indicators of the students' diet macronutrient
composition deviate from the established standards for adults.

The findings suggest that medical university students
definitely have a calorie deficit, since the daily calorie intake
for their age (18-29 years) and 1st labor class is 2150 kcal for
males and 1700 kcal for females.

The analysis of the diet caloric content in the studied
groups showed that students at the department of general
medicine had the lowest total caloric content of the diet. It was
1390 kcal, while the caloric content of the diet of students
of pediatric faculty was 1539 kcal and that of dental students
was 1432 kcal. Therefore, the caloric content of lunch and dinner
consumed by students at the department of general medicine
is the lowest among the studied faculty, while the lowest caloric
content of breakfast has been revealed in students of the faculty
of dentistry (263 kcal).

600.00 —

500.00 —

400.00 —

300.00 —

200.00 —

100.00 —

The maximum calorie intake of students falls on evening
hours, while the caloric content of morning meals is reduced,
which means that the structure and frequency of meals are
impaired. This is a risk factor for many nutritional disorders [9].
Furthermore, this indicates that students do not have enough
time to eat in the morning and at lunch because of early rising
and heavy workload in classes, which contributes to the
development of emotional stress and related consequences,
such as emerging disorders associated with the nervous system.

This disruption of meal patterns can affect both students’
performance, as low nutrient intake in the morning prevents
the body from utilizing its resources and paving the way
to cognitive decline throughout the day, poorer general well-
being, as morning nutrient intake ensures that metabolic
processes are at sufficiently high level throughout the day.

Moreover, insufficient macronutrient consumption by
students has been revealed during the study. Thus, analysis
of the diets presented has shown that the students’ overall fat
intake is 66 g, which represents the lower limit of normal fat
intake for adults. Fat consumption is related to the nervous
system activity, so why we can conclude that the medical
university students, who have high cognitive load in classes
and experience emotional stress when preparing for exams and
tests, leave this system of the body without proper support.
This situation adversely affects general health and the students’
progress in mastering the profession [10].

Furthermore, insufficient carbohydrate content was revealed
in the students’ daily diet, since total daily carbohydrate intake
is 159 g, which is well below the established standard (250-
500 g). However, one should not forget that carbohydrates form
the basis of the diet and play the role of energy source in the body
[11-13]. Thus, already at the stage of assessing the macronutrient
composition of the students’ diet, it can be concluded that the
diet is unbalanced and correction of the diet requires organization
of preventive work in the educational institution.

0.00 —

Breakfast Snack Lunch

. Year 1

Snack

Snack

Dinner

. Year 2 . Year 3

Fig. 2. Caloric content of the main meals of students of the Department of General Medicine (kcal)

RUSSIAN BULLETIN OF HYGIENE | 4, 2023 | RBH.RSMU.PRESS



1200.00 —

1000.00 —

800.00 —

600.00 —

400.00 —

200.00 —

0.00 —

OPUTMHAJIbHOE NCCJIEJOBAHNE

mal

Breakfast Snack Lunch

B veart

Fig. 3. Caloric content of the main meals of students of Pediatric Department (kcal)

The analysis of the diets also revealed a lack of protein
intake by the students. The total daily protein intake is 50 g,
which, given that the normal range is 60-100 g, represents
a significant deficit. This factor can provoke a number of
pathological conditions even with a short duration of exposure.
Insufficient protein intake results in anemia, with which
a great number of diseases of organs and organ systems are
associated. For this reason, insufficient intake of products
containing protein is extremely dangerous at any stage of
body development, let alone an organism that is at the final
stage of development. Insufficient intake of protein with food
in students is usually associated with a limited budget, as
well as lack of time to prepare meals from protein-containing
products [14, 15].

The findings indicate that a comprehensive approach
to dealing with the problem of nutrition of students of higher
education institutions is needed. Evaluation of the data obtained
revealed the main shortcomings of the existing nutrition system.
It was found that overcoming this situation requires both work
with students themselves to organize nutrition and healthy
lifestyle, and certain changes in the structure of the educational
institution.
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CONCLUSIONS

The study of the medical university students’ nutrition revealed
some discrepancies between their actual nutrition and the
established principles of healthy lifestyle. First, analysis of the
diets of the medical university students at all the studied
faculties revealed a downward trend in the calorie intake:
given the normal caloric content range is 1700-2150 kcal,
the total caloric content for three faculties is 1320 kcal.
Such situation can, in turn, be the risk factor of disorders
associated with heavy workload in classes, emotional stress
and accelerated pace of life. Second, frequency of meals
is impaired at all faculties. Given high caloric content of dinner,
breakfast is the lowest calorie meal, which means that young
adults consume food mostly in the evening, which can result
in digestive problems and early onset nutritional disorders.
Third, assessment of the diet macronutrient composition has
shown that nutrition is imbalanced. Thus, hygienic assessment
of the medical university students’ daily food intake revealed
shortcomings in the nutrition setup of this population group,
which should be eliminated in order to preserve and improve
the health of future professionals through introduction of

Breakfast Snack Lunch

B Yeart

Fig. 4. Caloric content of the main meals of students of Dental Department (kcal)
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preventive measures focused on healthy nutrition in the higher
education system. In the future studies it is necessary to
assess nutrition of different gender groups in order to trace the
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