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Abstract. The aim of the study was to examine the characteristics and composition of the diet, including macro-
and micronutrients, of Indian students adhering to a vegetarian lifestyle while residing in the Kyrgyz Republic,
taking into account the duration of their stay, and to compare these indicators with a control group residing in
India. The study included three groups of 50 participants each: newly arrived students in the Kyrgyz Republic
(Group 1), students residing in the Kyrgyz Republic for more than four years (Group 2), and a control group
living in India. Dietary assessment was performed using a 30-day food diary method. Based on the collected
data, average daily energy intake, consumption of proteins, fats and carbohydrates, as well as dietary diversity,
were analysed. Using food composition reference tables, the approximate intake of macronutrients and selected
micronutrients in the participants’ diets was calculated. The results demonstrated that both Group 1 and
Group 2 showed reduced intake of proteins and fats, as well as a lower proportion of legumes and dark green
vegetables, compared with the control group from India. Adequate overall caloric intake was achieved mainly
through increased carbohydrate consumption, including foods with low nutritional value (snacks, sweets),
particularly among newly arrived students. In Group 1, reduced dietary intake of iron, vitamin B,, and vitamin
A was also observed. Students who had resided in the Kyrgyz Republic for a longer period demonstrated a
tendency towards dietary improvement; however, diet quality remained inferior to that of the control group.
Conclusions drawn from the obtained data indicated a risk of developing protein-energy and vitamin-mineral
deficiencies. This highlighted the need to develop adapted dietary patterns with increased diversity of plant-
based foods to prevent deficiencies and improve the health status of foreign students during the adaptation
period. The study results could be used in the development of adapted diets for foreign vegetarian students
aimed at preventing nutritional deficiencies
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INTRODUCTION

A significant proportion of international students from
India, due to cultural and religious traditions, adhered
to a vegetarian dietary pattern. Vegetarianism, despite
certain positive aspects, was associated with a number
of potential risks and specific features that needed to
be taken into account when organising adequate nutri-
tion. An unbalanced vegetarian diet was often charac-
terised by a deficiency of several key nutrients, such as
proteins, essential amino acids, iron, and vitamins, par-
ticularly vitamin B, ,. A lack of these elements could lead
to deficiency states, reduced immunity, deterioration of
general well-being, and decreased work capacity [1].

In the study by R.M. Dzhumaev et al. [2], the impact
ofavegetarian diet on the development of protein-ener-
gy and vitamin-mineral deficiencies in Indian students
studying abroad was examined. It was demonstrated
that an unbalanced plant-based diet was accompanied
by reduced intake of protein, iron, and several vitamins,
which increased the risk of nutritional deficiencies and
deterioration of overall health status. At the same time,
in India, the majority of the population obtained ap-
proximately 60% of protein from cereal crops. Howev-
er, even with adequate availability of legume products,
the requirement for certain individual amino acids
might not have been fully met [3].

A number of studies also emphasised that relo-
cation was accompanied by changes in diet and po-
tential health risks. In the article by R. Ysmailova et
al. [4], the socio-psychological aspects of adaptation
of international students in the Kyrgyz Republic were
examined. The influence of nutrition and unfamiliar
foods on students’ health and academic performance
was also noted. In the study by [.A. Lesser et al. [5], the
relationship between acculturation and dietary habits
among immigrants from South Asia (including India)
who had relocated to Canada was investigated. It was
shown that with increasing length of residence in the
host country, the diet of the surveyed participants
changed: consumption of local vegetables and fruits
increased, food preparation methods improved, but at
the same time intake of processed foods, ready-to-eat
meals, and sugar-sweetened beverages rose. As a re-
sult, both positive and negative dietary changes were
demonstrated. However, the conclusions were limited
to Western settings and did not identify vegetarians as
a separate group. In the study by L.S. Panchenko [6],
the nutrition of international students studying in
Volgograd was analysed. The study showed that many
students retained previous dietary habits typical of
a tropical climate; however, these diets were insuffi-
cient in terms of protein-fat composition and vitamin
content, especially during the cold season in a sharply
continental climate, which was also characteristic of
the Kyrgyz Republic. As a consequence, students ex-
perienced difficulties with physiological adaptation.
J.V. Varre et al. [7] emphasised that after relocation,

migrants’ habitual diets changed: among represent-
atives from South Asia, consumption of tradition-
al whole grains, legumes, vegetables, and fibre-rich
foods decreased, while the intake of processed foods
increased. Dietary changes were influenced by fac-
tors such as length of residence, food availability, and
socio-economic status. These changes also led to ad-
verse outcomes, including an increased risk of obesity
and metabolic diseases, confirming potential health
problems during dietary adaptation. T.P. Yurochko et
al. [8] reported that the diet of international students
in Ukraine changed after relocation; dietary compo-
sition, types of foods, and frequency of consumption
were assessed. Most students confirmed changes in
their diet; however, no comparative “before/after”
analysis was conducted. At the local level in the Kyr-
gyz Republic, A. Murzalieva & M. Manivannan [9] iden-
tified that international students faced problems of
undernutrition and unbalanced diets. However, the
study was predominantly descriptive and did not in-
clude dietary intake analysis, highlighting the need for
more detailed research. In the study by E. Filipchen-
ko et al. [10], the adaptation of Indian students in the
Kyrgyz Republic was examined. It was demonstrated
that adaptation affected physiological health and body
condition, and that nutrition, through dietary charac-
teristics, was considered a possible influencing factor.
This reinforced the importance of studying diet and
eating habits. However, it should be noted that the
article did not provide a detailed dietary analysis and
assessed only indirect biomarkers, namely the con-
dition of the buccal epithelium and teeth. The study
by A. Moldobaeva et al. [11] revealed that after relo-
cation, students of medical universities in the south-
ern part of the Kyrgyz Republic experienced dietary
changes. Most students showed reduced consumption
of fruits, vegetables, and whole-grain products, in-
dicating a potential deficiency of essential vitamins,
minerals, and dietary fibre. In addition, a large pro-
portion of students relied on eating outside the home,
which created difficulties in controlling food choices.
Problems in finding healthy and preferred foods after
relocation were also identified. This study highlight-
ed that the nutrition of international students in the
Kyrgyz Republic required special attention. Students
faced the need to adapt to a new food environment, or-
ganise their own meals, and cope with limited access
to familiar foods. Moreover, in the studies mentioned
above, vegetarianism was not identified as a separate
research group. Given that a vegetarian diet with an
established system for compensating potential defi-
ciencies (for example, through legumes and spices)
was widespread in India, while the cuisine of the Kyr-
gyz Republic predominantly emphasised meat-based
dishes with limited variety of plant foods, it could be
assumed that international students from India who
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continued to adhere to vegetarian diets under new
conditions encountered difficulties in maintaining
their previous nutritional balance.

The aim of the present study was to assess the diet
of Indian vegetarian students residing in the Kyrgyz
Republic, including the dietary content of macronutri-
ents, iron, and vitamins B, and A, taking into account
the duration of their stay, as well as to compare these
indicators with a group continuing to reside in India.
The study hypothesis was that the characteristics and
quality of the diet of students from India underwent
changes during residence in the Kyrgyz Republic, which
could lead to reduced intake of key nutrients, primarily
protein, iron, and vitamins B 1 and A.

The objectives of the study were as follows:

® to conduct a comparative analysis of the actual
dietary intake of three groups: students and employees
residing in India (control group), students from India
in their first-second year of study in the Kyrgyz Repub-
lic, and students from India in their fourth-fifth year of
study in the Kyrgyz Republic;

® to assess changes in the intake of key nutrients
(protein, vitamins Bi, and A, and iron) depending on
the duration of residence in the Kyrgyz Republic;

® to analyse possible causes and factors hindering
adherence to a habitual vegetarian diet abroad (food
availability, dietary preferences, and eating conditions).

MATERIALS AND METHODS
Participant recruitment, data collection, and data anal-
ysis were conducted from October 2022 to May 2023.
Based on data reported in the studies by R.S. Bhatnagar
& 0.1. Padilla-Zakour [12] and S. Agrawal et al. [13] indi-
cating a substantial proportion (>29%) of the vegetar-
ian population in India, fourteen research publications
were reviewed using the scientific electronic library
eLibrary and the biomedical literature search engine
PubMed to examine the impact of an unbalanced vege-
tarian diet on population health. An analysis of the risks
of development and consequences of protein-energy
malnutrition, as well as mineral and vitamin deficien-
cies, was carried out.

Subsequently, an assessment of the diets of three
groups of 50 individuals each was conducted using the
dietary record method to evaluate actual food intake.
Participants who adhered to a vegetarian diet with per-
mitted consumption of eggs and dairy products were
selected. The first group consisted of newly arrived stu-
dents from India in the Kyrgyz Republic, while the sec-
ond group included students who had been residing in
the Kyrgyz Republic for more than 4-5 years. Students
of both sexes aged 18-34 years who were studying at
Osh State University at the International Medical Fac-
ulty were selected. The third group served as a control
for the first two groups and consisted of students and
employees from various sectors residing in India and
consuming a traditional plant-based diet. This group
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included individuals living in different states and cities
of India corresponding to the regions of origin of stu-
dents in the first two study groups: the states of Tamil
Nadu, Sikkim, Uttar Pradesh, Bihar, West Bengal, Telan-
gana, Puducherry, Karnataka, the city of Delhi, and the
Kashmir region. This group comprised students and
workers from the educational, banking, and industrial
sectors aged 19-42 years. The control group included
individuals without severe chronic diseases and not ex-
periencing material deprivation.

All participants provided voluntary informed con-
sent to participate. The collected data were anonymised
to ensure confidentiality. Study participants were asked
to keep dietary records designed to be completed over a
30-day period. Each day was divided into four sections,
in which all foods consumed at breakfast, lunch, dinner,
and during snacks were to be recorded. The diaries list-
ed mixed dishes as well as individual foods and bever-
ages consumed during the day. For more accurate data
analysis, participants were encouraged to specify the in-
dividual ingredients comprising mixed dishes; however,
this clarification was not a mandatory requirement. For
dishes for which full ingredient composition was not
indicated, data from open sources on ingredient con-
tent were used. The study was conducted in accordance
with the ethical principles of the Declaration of Hel-
sinki [14] and was approved by the Ethics Committee
of the International Medical Faculty of Osh State Uni-
versity (Protocol No. 16, 07.10.2022). All participants
provided voluntary informed consent, and the collect-
ed data were anonymised to ensure confidentiality.

The foods consumed by the study participants were
classified into main food groups using the minimum di-
etary diversity recommendations, which included the
following categories: (1) potatoes, (2) beans, peas, and
other legumes, (3) nuts and seeds, (4) dairy products,
(5) eggs, (6) dark green leafy vegetables, (7) root vege-
tables, (8) other vegetables, (9) fruits, and (10) cereals
and bakery products. Based on the dietary diary data
provided, indicators such as average daily energy in-
take, quantitative protein consumption, and dietary
diversity were analysed. Dietary diversity was defined
as the sum of food categories consumed from the ten
groups proposed in the present study. In addition, a sep-
arate supplementary group of foods was identified that
was not included in the calculation of minimum dietary
diversity. This group comprised sugar-sweetened bev-
erages, sweets, chocolate, cakes, biscuits, chips, snacks,
and other products with high sodium and sugar con-
tent. In the present study, these products were consid-
ered not to meet healthy requirements for macro- and
micronutrients. A 10-point scale was used to assess die-
tary diversity, corresponding to the ten main food group
categories, excluding unhealthy products and oils. The
collected data on food consumption formed the basis
for assessing macronutrients (proteins, fats, and carbo-
hydrates) and three micronutrients (iron, vitamin By,
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and vitamin A), deficiencies of which vegetarians were
most susceptible to. Data on the average nutritional
value and micronutrient composition of each food item
were obtained from the food composition tables edited
by .M. Skurikhin [15] and the U.S. Department of Agri-
culture, Agricultural Research Service [16].

To assess the statistical significance of differences
between the study groups, a one-way analysis of vari-
ance (ANOVA) was performed. This method allowed the
full set of observations within each group to be taken
into account when calculating the F-statistic and deter-
mining whether significant differences existed between
groups in terms of protein, fat, carbohydrate, vitamin
B1,, iron, and vitamin A content. The selected signifi-
cance level was a=0.05. The critical F value was 3.06.

Carbohydrates

74
Fats 4
58
. 72
Proteins 49
62

0 50 100 150 200

No statistically significant differences were identified
for mean daily energy intake (F-statistic=2.25). In con-
trast, for the remaining indicators (protein intake, pro-
portion of unhealthy foods, iron content, vitamin By,,
and vitamin A), the differences were statistically signif-
icant (F-statistic exceeded the critical F value, p<0.05).

RESULTS AND DISCUSSION

Within the framework of the study, the mean daily en-
ergy intake of the diets of three groups was assessed:
the control group (residing in India), newly arrived
students from India studying in the Kyrgyz Republic
(Group 1), and students from India who had been re-
siding in the Kyrgyz Republic for more than 4-5 years
(Group 2) (Fig. 1).

429
398
H Control group
B Group 1
u Group 2
250 300 350 400 450

Figure 1. Mean daily nutritional value of the diet, g

Source: developed by the authors

The average daily caloric intake of the control
group was 2,426 kcal, in Group 1 - 2,308 kcal, and in
Group 2 - 2,362 kcal. Despite a slight decrease in the
energy value for students residing in the Kyrgyz Repub-
lic, the results of one-way analysis of variance (ANOVA)
did not reveal any statistically significant differences in
caloric intake between the groups. This indicates that
the overall energy provision for the students remained
at a comparable level. However, when analyzing aver-
age protein consumption, significant differences were
observed. In the control group, the average daily pro-
tein intake was 72 g, in Group 1 - 49 g (68% of the con-
trol group), and in Group 2 - 62 g (86% of the control
group). ANOVA showed the statistical significance of
these differences: the calculated F-statistic was 103.7.
This indicates a significant reduction in protein con-
tent in the diet of students who arrived in the Kyrgyz
Republic, especially during the early stages of the ad-
aptation period. Thus, despite maintaining overall ca-
loric intake, there was a substantial change in the ma-
cronutrient balance, with a decrease in protein and an
increase in carbohydrates, which may indicate a risk of
protein deficiency among students, particularly during
the initial stages of living in a new country. Next, the
mass consumption of products from different catego-
ries was studied (Fig. 2). The products were divided
into 12 categories: potatoes, legumes, nuts and seeds,
dairy products, eggs, dark green leafy vegetables, root

vegetables, other vegetables, fruits, grains and bakery
products, oils, and unhealthy foods with high added
sugars and sodium.

The analysis showed that the main component of
the diet in all groups was cereal products. Their con-
sumption among students residing in the Kyrgyz Re-
public was significantly higher than in the control
group, especially during the initial adaptation period
(Group 1), where a 25% increase was observed. In
Group 2, this indicator decreased but remained 11%
higher than in the control group. At the same time, the
consumption of most other product categories (leg-
umes, dark green leafy vegetables, fruits, other vegeta-
bles, potatoes, root vegetables) among students in the
Kyrgyz Republic was lower compared to the control
group. A noticeable decrease in the consumption of leg-
umes and dark green leafy vegetables was particularly
evident, which may indicate limited diversity and a lack
of certain nutrients in the diet of Group 1. Dairy prod-
ucts were consumed at approximately the same level as
in the control group, and the consumption of eggs and
oils was slightly reduced. An interesting feature was the
higher consumption of “unhealthy” products with high
added sugar and sodium content among students in the
Kyrgyz Republic, especially among newcomers, which
was statistically significant. The results of the one-way
analysis of variance showed high statistical significance
of the differences (F-statistic =11.7), indicating an in-
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crease in the proportion of unhealthy food in the diet of
foreign students, particularly during the early stages of
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foods products vegetablesvegetables
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adaptation. Additionally, the average daily diversity of
the students’ diet was assessed (Fig. 3).

¥ Group 1
H Group 2

H Control group

200212
202
1671 4—61 &
12691 74 68 o2
79
5 |68 20 | 59
Dark Eggs Dairy Nutsand Beans, Potatoes
green products seeds peas, and
leafy other
vegetables legumes

Figure 2. Average daily consumption of products in the specified categories in grams

Source: developed by the authors
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Figure 3. Average daily diet diversity
Source: developed by the authors

The assessment of the students’ diet diversity
on a 10-point scale revealed differences between the
groups. In Group 1, the students who had just arrived
in the Kyrgyz Republic, the average diversity score
was 5.7, indicating a limited range of consumed prod-
uct categories. Students in Group 2 demonstrated a
higher level of diversity - 6.4, reflecting the gradual
adaptation of their diet and an expansion of the range
of consumed products with an increasing length of
stay. This may be related to foreign students becom-
ing more familiar with the local food assortment over
time, as well as a loss of initial caution towards un-
familiar products and cooking methods. The control
group, which continued to live in India, maintained
the highest level of diversity at 7.8, which corresponds

to a traditional diet with a broad range of food cate-
gories. Thus, long-term stay in the Kyrgyz Republic
contributes to a more balanced and diverse diet, but
the diet still requires adjustments, especially con-
cerning the consumption of legumes and dark green
vegetables. Using food composition and micronutri-
ent reference books, the approximate content of the
main micronutrients, which are predominantly found
in animal products, was calculated. The consumption
of these nutrients is limited for lacto-ovo-vegetarians
due to the absence of meat in their diet. Figures 4-6
present the average daily consumption values of iron,

vitamin B,, and vitamin A.
20 18.2 18
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16
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12 10.3
10

8

6
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2
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Group 1 Group 2 Control group Recommended
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Figure 4. Daily iron consumption, mg
Source: developed by the authors
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Figure 5. Daily vitamin B,, consumption, pg
Source: developed by the authors
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Figure 6. Daily vitamin A consumption, mcg
Source: developed by the authors

The recommended daily intake of iron was taken
as the average value between the consumption recom-
mendations for women and men, which is 18 mg. The
diet of the control group fully meets the body’s iron
needs with 18.2 mg. Meanwhile, in Group 1, the average
daily iron intake was only 10.3 mg, which is significant-
ly lower than the recommended intake and indicates
a risk of iron deficiency. In Group 2, iron consumption
was higher (13.1 mg), but still insufficient to fully meet
the body’s needs. The analysis of vitamin B,, consump-
tion showed that none of the groups reached the rec-
ommended daily intake of 3 ug. The highest intake was
observed in the control group - 2.2 pg, which is about
73% of the recommended value. Students in Groups 1
and 2 received only 46% (1.4 pg) and 60% (1.8 pg) of
the recommended intake, respectively, which indicates
a possible risk of vitamin B12 deficiency. The minimum
recommended intake of vitamin A is 900 pg. The aver-
age vitamin A content in the diet of the control group
exceeded this value by 72 pg, which is still below the
upper limit for vitamin A consumption. However, in
Groups 1 and 2, there is a deficiency of vitamin A: the
average consumption is 552 ug and 661 pg, respective-
ly, which is below the recommended value and may
indicate a risk of hypovitaminosis. The data obtained
demonstrate that students from India living in the Kyr-
gyz Republic, especially in the early years of their stay,
experience significant changes in dietary habits and

food intake compared to the control group remaining
in India. Despite comparable total caloric intake, stu-
dents living in the Kyrgyz Republic show a decrease in
protein, vitamin (B, ,, A), and essential micronutrient
intake, such as iron.

The main reason for the change in the quality
of the diet is related to the limited availability of leg-
umes, which are typical in Indian cuisine, as well as a
limited range of vegetables and fruits, particularly in
the autumn and winter periods. In the Kyrgyz Repub-
lic, replacing familiar plant-based proteins is difficult
due to the smaller selection of legumes, which can be
explained by differences in food traditions - eat is the
primary source of protein in the local diet, which reduc-
es the demand for and availability of legume products.
Furthermore, seasonal fluctuations in the availability of
fresh vegetables and fruits exacerbate deficiencies in vi-
tamins and minerals. An additional factor contributing
to changes in the diet is adaptation to a new lifestyle.
Studying, practical training, stress, and other everyday
circumstances influence eating habits and food choices.
Itis noticeable that students who have been living in the
Kyrgyz Republic for more than 4-5 years have a more
balanced diet, indicating gradual adaptation to the new
conditions. However, despite the improvements, the
diet of all students living in the Kyrgyz Republic still re-
quires adjustments and rationalisation.

The study of the eating habits of the investigated
groups of vegetarian students from India revealed de-
ficiencies and potential risks associated with the lack
of macro- and micronutrients, as well as imbalances in
energy provision. To gain a deeper understanding of
the dietary characteristics of vegetarians, it is advisable
to compare the results of this study with the findings of
D.O. Gorbachev et al. [17], which examined the actual
content of macro- and micronutrients in the diet and
biochemical status of vegetarians in Samara. The study
focused on vegetarians without specifying their status
as immigrants, while the current study focused on the
diet of foreign students. Nevertheless, comparing the
two studies allowed us to observe which nutrients were
actually deficient according to the biochemical markers
in the blood of vegetarians. The protein consumption
analysis showed that vegetarian students from India
had insufficientintake (49 g/day and 62 g/day), which is
below the control group value (72 g/day). These results
are consistent with the findings of D.O. Gorbachev et al.,
where vegetarian consumption was 57-58 g/day. As for
micronutrients, the deficiency of vitamin B, and iron
was observed in all groups, with the lowest levels in
Group 1 (B,, - 1.4 ug/day, iron - 10.3 mg/day). A simi-
lar situation was observed in Samara, where most veg-
etarians had lower levels of vitamin B, , and iron in their
blood. The concentration of retinol in plasma was close
to the lower limit of the norm, which correlates with
the results of the current study, as a clear decrease in
retinol in the blood is only observed after its reserves

12’
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in the liver are depleted. Thus, the comparison of the
data shows that regardless of geographical and social
context (Samara vs immigrant students), the diet of
vegetarians can lead to deficiencies in protein and key
vitamins, particularly B ,, iron, and vitamin A. In the
study by D.S. Yasakov et al. [18], the impact of a vegetar-
ian diet on nutrient status, health, and deficiency risks
was analysed. This article identified typical deficiencies
common among vegetarians - iron, vitamins A, B ,, and
others - which confirms the relevance of the micronu-
trients selected for investigation in the current study.
The paper states that lacto- and lacto-ovo-vegetarian
diets can fully provide adequate protein intake, which
aligns with the fact that the protein consumption in the
control group was indeed normal (72 g/day). Addition-
ally, the study by D.S. Yasakov et al. highlighted differ-
ent types of vegetarianism and identified other micro-
nutrients (zinc, vitamins D, B,), which vegetarians are
particularly deficient in but were not addressed in the
current study.

In the study by L.D. D’Aloisio et al. [19], the adapta-
tion of the diet of migrants and its impact on changes in
gut microbiota due to lifestyle changes was examined.
The authors showed that among Indians maintaining a
traditional diet, the bacteria Prevotella spp., which are
associated with the breakdown of complex carbohy-
drates, dominated. In contrast, immigrants demonstrat-
ed a transitional flora: a decrease in Prevotella spp. and
an increase in bacteria typical of Western populations,
which correlated with an increase in the consumption
of processed foods, unhealthy foods, and a reduction in
dietary fibre intake, as observed in the current study
when evaluating changes in the consumption of differ-
ent product categories among the groups. Such data
underscore that changes in diet can lead not only to
biochemical changes but also shifts in the microbiome,
which can alter nutrient absorption, metabolism, and
mineral and vitamin status.

The review by G. Holmboe-Ottesen & M. Wan-
del [20] provided a deeper understanding of the mecha-
nisms underlying the observed changes in the diet of In-
dian students after migration. The review showed that
after the migration of South Asians to Europe, eating
habits almost always changed, including a decrease in
the consumption of traditional sources of dietary fibre
(legumes, vegetables, whole grains) and a reduction in
the content of vitamins and minerals in the diet. How-
ever, the study did not specifically examine vegetarians.
Nevertheless, the results of the current study logically
align with the findings of the review: the transition to
anew food and social environment leads to a reduction
in the consumption of familiar foods that are key sourc-
es of micronutrients in India (legumes, various vegeta-
bles, spices). At the same time, migrants faced limited
access to familiar products, which is reflected in the
decrease in the variety of food categories consumed by
students arriving in the Kyrgyz Republic. This review
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confirms that the observed changes in diet are part of a
larger process of dietary restructuring when changing
geographical and socio-cultural environments.

In the study by A.S. Vorontsova et al. [21], the change
in folate levels among Indian students in Arkhangelsk
was examined depending on the duration of their stud-
ies. Notably, the serum folic acid levels of first-year
students were higher than those of sixth-year students
(10 ng/ml vs. 4 ng/ml), which was associated with a de-
crease in vegetable consumption, as well as an increase
in smoking and alcohol consumption. In contrast, the
current study observed a gradual improvement in the
diet as the length of stay increased. This comparison
highlights that the consumption of different nutrients
may either increase or decrease as the duration of stay
in the new country lengthens. It also underscores that
deficiencies are formed not only under the influence of
diet but also due to other lifestyle factors.

The study found that Indian students living in the
Kyrgyz Republic experience significant changes in their
diet compared to the control group from India. Despite
maintaining overall caloric intake, students in their ear-
ly years of stay showed a marked decrease in the con-
sumption of protein, iron, vitamins B;, and A, as well as
a reduction in dietary diversity and an increase in the
proportion of refined foods and those with lower nutri-
tional density. For students who had been living in the
Kyrgyz Republic for more than 4-5 years, partial com-
pensation for these changes was observed; however,
their diet still lagged behind the control group in terms
of quality. These results confirm the hypothesis that
adaptation to the new food environment in the Kyrgyz
Republic leads to a reduction in the consumption of key
nutrients and a shift in the dietary structure of Indian
vegetarian students. The data obtained underscore the
need for targeted measures to optimise the diet of for-
eign students during their adaptation period.

CONCLUSIONS
The research hypothesis regarding the reduction in
the consumption of protein, iron, vitamins B;, and A
among Indian students living in the Kyrgyz Republic
was confirmed by quantitative data. It was found that
the average daily protein consumption in the control
group was 72 g, whereas in Group 1 it decreased to 49 g,
and in Group 2 to 62 g. A similar trend was observed
for micronutrients: iron consumption decreased from
18.2 mg in the control group to 10.3 mg and 13.1 mg in
Groups 1 and 2, respectively; vitamin B4, - from 2.2 ug
to 1.4 pg and 1.8 pg; vitamin A - from 972 pg to 552 pg
and 661 pg. Dietary diversity was also significantly low-
er among students who had recently arrived in the Kyr-
gyz Republic (5.7 points compared to 7.8 in the control
group), while students with over 4-5 years of residence

showed partial recovery to 6.4 points.
The structure of food groups demonstrated a de-
crease in the consumption of legumes and dark green
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leafy vegetables in both groups of students residing in
the Kyrgyz Republic, as well as a statistically significant
increase in the proportion of foods with low nutrition-
al density. Despite comparable caloric intake (2,308
and 2,362 kcal compared to 2,426 kcal in the control
group), a marked change in the macronutrient balance
was observed, with relatively higher carbohydrate con-
sumption and reduced intake of protein and fats. How-
ever, students who had been living in the country for
more than 4-5 years showed improvement in several
indicators, although their diet still did not reach the
control group values.

The prospects for further research include several
directions. A more detailed analysis is required of the
factors determining the reduction in dietary diversity
among Indian migrants during the early stages of their
stay in the Kyrgyz Republic. Special attention should be
given to issues such as the availability of plant-based
products specific to tropical regions, local limitations
in the food assortment, and the related barriers in
forming a balanced diet. It would also be reasonable
to delve deeper into studying the dynamics of dietary
adaptation among vegetarians in the Kyrgyz Republic
in the long term. It is important to assess whether the
recovery of dietary habits, followed prior to migration,
is taking place or if a stable adaptation to the local food
assortment is forming. Such an approach will allow for

a clearer understanding of the dietary mechanisms of
vegetarians in the context of long-term residence in
a different food environment. Another promising di-
rection is the expansion of the range of evaluated in-
dicators affecting the nutrient status of students. Spe-
cifically, it would be prudent to include an analysis of
other micronutrients, such as vitamin D, zinc, folates,
etc. Furthermore, it is essential to assess the factors in-
fluencing their levels, such as behavioural, psychologi-
cal, and other aspects that potentially affect adherence
to and the quality of a vegetarian diet. Additionally, a
significant potential lies in including the analysis of
biochemical markers for the body’s macro- and micro-
nutrient status. This would allow for a comparison of
the data on the composition of the actual diet with ob-
jective physiological indicators, thus providing a more
accurate evaluation of the potential changes in dietand
their impact on health status.
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AHHOTaumsA. UsnnieeHnyH MakcaTel - Kbiprei3 Pecny6sivKachl »kalllaraH KaHa BereTapUaH/bIK TaMaKTaHYY
pPeXUMUH CaKTaraH MH/JAMUSJIBIK CTYAEHTTEPAMH PallMOHYHYH MYHO3YH ’KaHa KypaMblH, aHbIH WYMH/le MaKpo-
’KaHa MUKPOHYTPUEHTTEp/H, aJapAblH 6JIKe/e >KalllaraH MeeHeTYH 3CKe ajllyy MeHeH 6aaJioo, OLIOHJO0M 3je
6ys1 KepceTKyuTepAy UHAusAAA Kallarad KOHTPOJIAYK TOIl MEHEH CaJbIIUTBIPYy 60syn caHauaT. U3uiageere 50
aJlaM/laH TypraH y4 TON KaTbIUThI: KbIprei3cTaHra »kaHpl KeJireH cTyfeHTTep (1-Tom), esike/ie 4 KbljiJlaH alllbIK
KallaraH CTyZeHTTep (2-Tom) »aHa MHuaa xKalarad KOHTpoIAyK Toll. TaMakTaHyyHy 6aasioo yuyH 30 KyHAYK
a3bIK-TYJYK KYHZBJYTYH KYPry3Yy bIKMachl KOJIZOHY/AAY. AJBIHFAH MaaJbIMaTTap/blH HETM3UH/Ie CyTKaJbIK
KaJIOPUSAJIBIK HapK, 6eJI0K, Mal, yIJIeBOALOPAYH KepeKTeJUIIHN KaHa PaljMOHAYH ap TYPAYYAYTY aHaIU3eH .
TaMak-alTBIH XUMHUSJIBIK KypaMbl 6OIHYA MaaJibIMJlaMasapZblH >KapJaMbl MeHEH palUoHZOry MakKpo-
’)KaHa alpbIM MHUKPOHYTPUEHTTEPAUH OGOJDKOJIAYY KeJsieMy 3cenTesnau. HaTelibkasmap kepceTkeHael, 1 »kaHa
2-tonTopAo MHAuaaarel KOHTPOJIYK TOIMKO CaJbILITBIPMaayy 6esoK >kaHa Mall KepeKTeeCYHYH TOMOHJelY,
O6yypyak eCyMAYKTeOpYy MEHEH KOy alllblJ KaJObIPAKTYy KallblI4aJapAblH YJIYLIYHYH a3albllibl 6aliKa/iraH.
Kannbl KanopUaIyyNyK HErM3WHEH YIJIeBOAJ0PAY, aHbIH MUMH/E a3bIKThIK 6aa/yyJIyry TOMOH NPOAYKTYIap/bl
(3akyckaJsiap, TaTTyy/nap) KeOYpPeeK KEPEKTOOHYH 3CeOHHEH KaMChI3/Ja/iTaH, alpbhIK4a KaHbl KeJITeH CTyeHTTep
apacbit/a. Ouonso# e 1-TonTo TeMUP/IKH, B,, BATAMUHUHUH XaHa A BATAMUHUHUH KEPEKTOOCY TOMOH/I6/Y.
KbIprel3cTanza y3ak KallaraH CTyleHTTep palMoHAY KaKIIbIPTYY TeHJEeHLHsCbIH KOPCOTKOHY MEHEH, aHbIH
camaThl Jjarbl 3J1e KOHTPOJIAYK TOMKO KeTHEeNT. AJIbIHTaH MaasbIMaTTap 6e/I0K-3HepreTUKaJbIK XKaHa BUTaMUH-
MUHEpPaJIJbIK }KeTHLICU3/IUK KOPKYHYYYH KOpCOTOT. ByJ1 UeT eJIKeJIYK CTyleHTTepANH aJjalTalys [apTTapblHAa
JleH COOJIYTYH »KaKIIbIPTYY KaHa AePULUTTEPAUH aJJbIH alyy YYYH 6CYMAYKKe HerusjesreH TaMakK-allThIH
ap TYPAYYJYTYH Ke6GeHTKeH ajanTalusJaHTaH PalUoOHJOPAY HLITEN YbIIYYHYH 3apbLIAbITbIH aUTHHENeNT.
U3ui/1eeHYH )KbIABIHTBIKTAPbI YT 6JIK6JIYK BereTapuaH CTYAeHTTep Y4YH HYTPUTUBUK AeULUTTEPUH a1 /|bIH
ajyyra 6arbITTajJraH aJanTalysajaHradH TaMaKTaHyy NporpaMMasapblH TY3YY/Ae IPAaKTHUKaJAbIK KOJIJOHYIYIIY
MYMKYH

Hernaru cespep: aueTa; TaMaKTaHyy palUoOHY; O6eJIOK-dHepTreTHKaJIbIK »KEeTHUIICU3JUK; BUTAMHH >KaHa
MUHepaIJbIK 1eQUIUT; TAMAKTaHYyTa alanTalys
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AHHOTaums. llenbio HccaefoBaHUS ObIO M3y4YeHHE XapaKTepa M COCTaBa paluoHa, BKJYasg Makpo-
W MHUKPOHYTPHUEHTBl, HWHAUHCKUX CTYJEeHTOB, NpoxuBamiux B Kbipreisckoil Pecny6iuke U BeAymux
BereTapvaHCKUH 06pas }KU3HH, C YYETOM JAJIUTENbHOCTH UX NPEOBIBaHUS, @ TAK)KE CPAaBHEHME 3TUX TOKa3aTe el
C KOHTPOJIbHOW IpymnmoH, npoxkupatouiell B UHANM. B ucciesoBaHUM NPUHSAM ydacTHe TpU rpynnbl mo 50
yeJIOBEeK: HOBONpHUObIBIIMe B Kbiproidckyto Pecny6snky ctyaeHTbh! (1 rpynmna), CTYAEeHTBI, NPOXUBAKOILHE B
Keipreizckoii Pecriy6uiike 6os1ee 4 et (2 rpynna), 1 KOHTpoJIbHas Tpymna, npoxuBatouias B Unauu. [lis onjeHKH
MUTAHUA HUCNOJb30BAJICA MeTOJ BeJeHUs NUIEeBOro AHeBHUKa B TedeHUe 30 aHel. Ha ocHOBe moJiydeHHBIX
JlaHHBIX aHAJIM3UPOBAJIUCh CPEJHECYTOYHAsI KaJIOPUMHOCTB, MOTpebieHre GeIKOB, }KUPOB, YIJIEBOJOB, a TAKXKe
JlueTH4yeckoe pazHoobpasue. C UCII0JIb30BaHMEM CIPABOYHHUKOB 10 XUMHUYECKOMY COCTABY MPOAYKTOB NUTAHHUS
ObIJIO PACCYUTAHO MPUMEPHOE COZlep>KaHUe MAaKpO- U HEKOTOPBhIX MUKPOHYTPUEHTOB B PallUOHE UCCIeAYEMBIX.
PesysnbTaThl NoKasaay, YTo B 1 U 2 rpynnax HabJ/0/ aJ0Ch CHIXKEHUE NOTpebIeHUs1 6eIKOB U KHUPOB, a TaKKe
yMeHbIlleHHe 011 6060BBbIX U TEMHO-3eJIeHbIX OBOLIEN 10 CPAaBHEHUIO C KOHTPOJIbHOM rpymmnod us UHauu.
YnoBseTBOpUTebHAsA 06Ias KaJOPUHHOCTb AOCTUrasach B OCHOBHOM 3a CYET yBeJMYeHHUs MOTpebJieHUs
YIJIEBOZOB, B TOM YHCJIe MMPOJAYKTOB C HU3KOM MUTATEJNbHON LIEHHOCTBhIO (CHEKH, CJIafi0CTH), 0OCOGEHHO Cpeau
HeJJaBHO NPUOBIBUIMX CTYyAeHTOB. Takke y 1 Tpynnbl CHUXKEHO COZlepXKaHHUe JKesle3a, BUTaMMHa B ,, BUTaMuHa
A B pauuone. CTyneHTsl, npoxuBiuve B Kbipreiackoil Pecny6iivke A/UTe/NbHOE BpeMsl, JJeMOHCTPUPOBAJIU
TEeHJEHLUIO K YJIy4YLUIeHUI0 PAallMOHa, OJJHAKO ero KadeCcTBO BCE ellé yCcTynaeT KOHTPOJIbHOM rpymnmne. BeiBozbl
Ha OCHOBE IOJIyYEHHBIX JaHHBIX YKa3blBalOT HAa PHUCK Pa3BUTHUS OGeJKOBO-3HEPreTHUYeCKOM U BUTAMHHHO-
MUHEpPaJbHOM HEAOCTAaTOYHOCTU. JTO CBHUJETEJbCTBYET O HEOOXOAUMOCTH pPa3paboTKH afalTUPOBAHHBIX
paLMOHOB C yBeJHYeHHEM pPa3Hoo6pasusl PacTUTEbHBIX NMPOAYKTOB AJs NpeJoTBpalleHus JepUIUTOB U
YJIy4LIEHUS] COCTOSIHUS 3/J0POBbsSI MHOCTPAHHBIX CTY/IEHTOB B YCJIOBUAX aZanTanuy. Pe3ybTaThl UcC/iel0BaHUSA
MOTYT OBITh MCIOJIb30BaHbl INpPHU pa3paboTKe aJaNTUPOBAHHBIX DPAILMOHOB NUTAHUSA JJ HHOCTPAHHBIX
CTy/leHTOB-BereTapuaHIleB B Ie/IX NPOPUIAKTUKU HYTPUTHUBHBIX 1ePULUTOB

KnioueBble cnoea: AWeTa; paluOH MUTAHHUA; 6eJIKOBO-3HepI‘eTI/I‘-IECKaH HeJO0CTAaTOYHOCTb; ,L[e(l)I/II.U/IT BUTAaMHWHOB
W MHUHEPaJIOB; aJallTallud MUTaHUA
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