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Iron deficiency conditions are widespread diseases. Nepal, as well as the North Caucasus, refer to mountainous territo-
ries in connection with which the question of the influence of the geographic climate area of accommodation on the frequen-
cy of iron deficiency states is. The purpose of the study: to determine the frequency of iron deficiency states in children of
one year of life in Nepal and the Kabardino-Balkarian Republic, living in conditions of lowland and middle mountains, taking
into account the commitment to traditional nutrition and vegetarianism. A study of 228 children was conducted one year of
life: 83 children were from Nepal and 145 children from Kabardino-Balkarian Republic. The high frequency of iron deficiency
in children of one year of life in Nepal (44.5 %) and the North Caucasus (62 %) was revealed. So, with the same amount of
iron coming from food, living in the Municipality leads to a greater frequency of latent iron deficiency than in children living
at a lower height relative to sea levels both in Nepal and in the CBD. Children from families of traditional vegetarianism did
not differ from the studied indicators from children whose families had no such restrictions on nutrition.

Keywords: children of one year of life, latent iron deficiency, iron deficiency anemia, middle mountains

XKenesogeduunTHble COCTOSHUS ABMSIOTCS LUMPOKO pacnpoCTpaHEHHbIMU 3aboneBaHuaMn. Henan, kak u CeBepHbil
KaBkas, 0OTHOCUTCS K FOPHBbIM TEPPUTOPUSM, B CBSI3U C YEM BO3HMKAET BOMPOC O BAUSHUM KTMMAToreorpaduyeckom 30Hbl
MPOXMBAHUS HA YaCTOTY Xene3oaedPuuUnTHbIX COCTOSHUNA. Llenb nccnenoBaHma: onpeaennTb HacToTy Xene3oneduunTHbIX
COCTOSIHWIA Y feTen ogHoro roga xm3Hu B Henane n KabapanHo-bBankapckoin Pecnybnunke, NpoXunBatowmx B YCIOBUSAX
HMU3KOropbsi U CpefHEeropbsi, C YY4ETOM MPUBEPXEHHOCTU TPAAULMOHHOMY MUTAHMIO U BeretapmaHcTey. [lpoBeneHo
nccnenoBaHue 228 neteii 1 roga xmn3Hu: 83 pebeHka — xutenu Henana, 145 peteir — KabapanHo-Bankapckon Pecnybnuvku.
BbisiBneHa BbicOkas 4acToTa Xene3oaepULNTHbIX COCTOSHUA Yy OEeTEeN nepBoro roga xu3Hu B Henane (44,5 %) n Ha
CeBepHoM KaBkase (62 %). Takum o6pa3om, Npu oaMHaKOBOM KOJIMYECTBE Xesfie3a, MoCTynatoLlWero ¢ nuuLen, npoxmeaHme
B CpefHeropbe NpuBOAUT K OOMbLUE YacToTe naTteHTHoro geduumTta xenesa, 4em y AeTein, npoxmsalowmx Ha bonee
HU3KOW BbICOTE OTHOCUTENIBHO YPOBHS MOPS, kak B Henane, tak u B KBP. leTn n3 cemen TpagMumMoHHOro BeretapruaHcTaa
HEe OTNINYaNNCh MO N3y4aeMbIM Noka3aTenssmM oT AeTen, B UbUX CEMbSX HE Obl1I0 MOA0OHBLIX OFrPaAHUYEHUIA MO NMUTAHMIO.

KnroyeBsbie crioBa: getu rnepBOro roAaa >Xn3Hu, J1IaTEeHTHbIV ,qe(;bMuMT»(ene3a, )Keneao,qeqbwummaﬂ aHemusd, cpegHeropbe
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ID - iron deficiency

IDA - iron deficiency anemia

HCT - hematocrit

HGB - hemoglobin

KBR - Kabardino-Balkarian Republic
MCH - mean concentration hemoglobin

MCHC- mean corpuscular hemoglobin concentration
MCV - mean corpuscular volume

RBC - red blood cells

RDW - red cell distribution

SF - serum ferritin

s-TfR - soluble transferrin receptors

spread diseases in the world. The frequency of oc-

currence of iron deficiency states is not the same
in different countries and depends on social and eco-
nomic factors [1, 2]. According to the World Health
Organization (2021), 42 % of children less than five
years of age and 40 % of pregnant women in the world
are anemic. Iron deficiency is recorded in 25-60 % of
young children [3-5].

The prevalence of iron deficiency anemia in children
in Nepal, according to different authors, ranges from 35
to 48 % [6, 7]. The incidence of iron deficiency in young
children in Nepal is not well understood. There are works
by individual authors on the prevalence of ID up to 43 %
in children of Nepal aged 6-23 months [8].

Nepal, like the North Caucasus, belongs to the moun-
tainous territories. In this regard, the question naturally
arises about the influence of the climatic and geogra-
phical zone of residence on the frequency of iron deficien-
cy states in these sites. There are data of studies in the
literature on the effect of high altitude conditions on the
erythron system, based on which the conclusion about
adaptation to hypoxia of red blood cells by increasing the
number of erythrocytes and hemoglobin was made. The
peculiarities of erythroid hematopoiesis associated with
changes in the altitude of residence above sea level are
due to intensive and intense erythropoiesis in conditions
of physiological iron deficiency. Separate works on the
influence of the middle mountains of the North Cauca-
sus on the erythrocytic system and iron metabolism have
been published [9, 10].

A distinctive feature of Nepal is the commitment of a
large group of the population to vegetarianism. The issue
of the effect of vegetarianism in children on hematopoie-
sis is not sufficiently covered in the literature, and the re-
sults are contradictory [11-13]. We have not found any
studies on the effect of traditional vegetarianism, which
was observed in several generations, on the state of the
erythrocyte system of an infant.

With this in mind, we set the goal of the study: to de-
termine the frequency of iron deficiency and iron de-
ficiency anemia in children of one year of age in Nepal
and the Kabardino-Balkarian Republic, living in low and
middle mountains, taking into account adherence to tra-
ditional nutrition and vegetarianism.

Material and Methods. To study the frequency
of iron deficiency and iron deficiency anemia, a rando-
mized controlled study was conducted on 228 children
one year of age, of which 83 children were born in Ne-
pal and 145 children — in the Kabardino-Balkarian Re-
public. Inclusion in the study groups was carried out in
parallel. The criteria for inclusion of children in the study
were: age — one year of life; the first dispensary group
of health; satisfactory condition at the time of the survey;
absence of acute inflammatory diseases during the last
month; children without feeding defects in the first year
of life; vaccination more than two weeks before the study;
lack of taking prophylactic doses of iron preparations for
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various subjective reasons; signed informed consent of
the parents for the study. All children were from socially
well-off families. Complementary foods were introduced
in a timely manner: the first complementary foods were
cereals, the second - vegetable purees, the third — meat
dishes in children of the traditional diet, and the absence
of such in children from vegetarian families.

The criteria for excluding children from the study were:
prematurity; intrauterine growth retardation; intrauterine
infections; the presence of chronic somatic pathology;
previous acute illness within four weeks before the start
of the study; vaccination within two weeks before study
entry; taking iron supplements; irrational feeding, refusal
of parents to participate in the study.

The first group consisted of the children of Nepal, who
lived in the low and middle mountains (I — 83 children),
and the second - the children of the KBR, also from two
geographical zones (Il - 145 children).

After a clinical and laboratory study, children were
identified without signs of IDA and ID: group IA — resi-
dents of the low mountains of Nepal (25 children), group
IIA - residents of the low mountains of the KBR (30 chil-
dren). Group IB (21 children) and IIB (25 children) con-
sisted of children without signs of iron deficiency states
who lived in the middle mountains of Nepal and the KBR,
respectively. Groups Il (38 children) and IV (45 children)
were Nepalese children from families where traditional
vegetarianism was traced for more than three genera-
tions and from non-vegetarian families (omnivores).

Altitudes above sea level are measured by satellite al-
timetry (Branching Ltd., 4.0.3.2015).

The study of blood parameters of children in Nepal
was carried out in the eastern region of Nepal — the city of
Biratnagar, the village of Khile, and the Biratnagar hospi-
tal. The study of blood parameters in children of the KBR
was carried out in the pediatric departments of the State
Healthcare Institution «City Children’s Polyclinic Ne 1»
(Nalchik), the district outpatient clinic of the Chereksky
district of the KBR.

Biochemical studies were carried out at Birat Interna-
tional Reference Laboratory PVT. Ltd, Biratnagar Hospi-
tal (Nepal), at the Departments of Microbiology, Virology,
and Immunology, Federal State Educational Institution
of «Kabardino-Balkarian State University named after
I. I. HM. Berbekov». The duration of the study was six
weeks. The study was carried out after the approval of
the ethical committee at the Medical Faculty of the Kab-
ardino-Balkarian State University. All children were exa-
mined with the permission of the administration of chil-
dren’s clinics, the Ministry of Health and Population of
Nepal (Kathmandu). According to the Declaration of Hel-
sinki on the conduct of scientific research, all examina-
tions of children were performed after the parents signed
informed consent.

The study of capillary blood of residents of Nepal was
carried out on the Siemens Advia centaur XP analyzer,
residents of the KBR — on an automatic hematological
analyzer BC-5300 from Mindray. The following erythro-
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cyte parameters were determined: red blood cells (RBC),
hemoglobin (HGB), hematocrit (HCT), mean corpuscular
volume (MCV), mean concentration hemoglobin (MCH),
mean corpuscular hemoglobin concentration (MCHC),
red cell distribution (RDW). Venous blood in an amount of
2 ml was used to determine the content of serum ferritin
(SF), soluble transferrin receptors (s-TfR) using the Sie-
mens ADVIA Chemistry XPT apparatus in Nepal, AIFR-1
«Uniplan» — in the KBR. We used test systems from Veda.
Lab and Vector-Best, respectively (reagent kits for en-
zyme immunoassay to determine serum concentrations).
To take into account the results of measurements, cali-
bration graphs were constructed.

An increase in the content of s-TfR>2.9 ug/ml, ac-
cording to national recommendations, is considered the
criteria for latent iron deficiency [1, 14, 15]. The criteria
for hypochromic anemia were supposed to be a decrease
in the concentration of hemoglobin less than 110 g/I,
MCH less than 27 pg and SF less than 12 ug/I [16-18].

Statistical studies and analysis of the results were
performed using the standard software package «Microsoft
Excel 2010», Statistica for Windows 13.0 (StatSoft, USA).
The Shapiro — Wilk test was used to determine the type
of data distribution. For parametric quantitative data, the
arithmetic mean andthe error of the arithmetic mean (M+m)
were determined. Intergroup differences in the analysis of
quantitative parametric data calculated using the Student’s
t-test, in case of abnormal distribution in groups, according
to the Mann — Whitney U-test. The study of the relationship
of variables was performed by calculating the Pearson
correlation coefficient (r). Differences between patient
groups were considered significant at p<0.05.

Results and Discussion. The frequency of iron defi-
ciency in children living in Nepal was 44.5 %. Of these, ID
accounted for 20.5 % of the number of all children, IDA —
24 %. The frequency of iron deficiency states in children
living in the KBR was 62 %, of which the frequency of ID
was 47.6 %, and IDA was 14.5 %.

It found that with a change in the height of residence,
the frequency of iron deficiency conditions changed
(Table 1). The study of laboratory blood parameters of
healthy children living in the lowlands of Nepal and the
KBR showed no significant differences (RBC - 4.4+0.23
1 4.0£0.31x10"%/l; Hb — 114£2.3 n 116+2.5 g/I; MCH —
28.5%£0.4 n 28.5+0.6 pg; MCV - 83.9+2.5 n 82.2+2.7 fl;
MCHC - 338+11.5 n 339+10.5 g/I; RDW - 15.8£2.3 un
15.0+1.6 %; SF — 34.5£18.5 n 40.1+14.7 ug/l; s-TfR -

middle mountains was carried out, making it possible to
identify similar patterns in Nepal and the KBR (Table 2).

Table 2

Blood parameters of healthy children living
at different heights of the KBR

Parameter G{ﬁi‘ééﬁ“ G{ﬁiESB ofdﬁlraelﬂlcg )
RBC (x 1012/l) | 4.0+0.31 | 4.840.2 p=0.003
Hemoglobin (g/l) | 116.0£2.5 |124.0+4.1 p=0.004
MCH (pg) 28.540.6 | 27.6%0.3 p=0.04
MCV (fl) 82.242.7 | 80.4%3.5 p>0.05
MCHC (g/1) 339+£10.5 | 332£11.5 p>0.05
RDW (%) 15.0+1.6 | 18.641.8 |  p=0.004
(Sﬁg“/f)“ ferritin | 40.1+14.7 | 30.1£8.7 p>0.05
S-TFR (ug/ml) 25+0.25 | 3.240.15 |  p=0.005

With an increase in the height of residence, an in-
crease in the number of erythrocytes, hemoglobin, and
s-TfR and a tendency to a decrease in the level of ferri-
tin were noted. There were no significant differences in
MCH, MCV, MCHC and RDW in the compared groups.

When comparing the laboratory parameters of chil-
dren living in the middle mountains of Nepal and the KBR,
no significant differences were found either.

In connection with the adherence to various types of
nutrition of children living in Nepal, the question arose
about possible differences in blood counts.

It should be noted that the frequency of breastfee-
ding among children living in Nepal was slightly higher
and amounted to 56 % versus 52 % among children living
in the KBR. Artificial feeding in both groups was carried
out with adapted artificial feeding; the difference was ar-
tificial feeding based on soy (9 %) in Nepalese children.
Complementary foods were introduced on time in both
groups: the first complementary food was vegetable pu-
ree, the second was porridge, while in Nepal, rice-free
porridges were more often introduced, and the third
complementary food dish among the inhabitants of the
KBR was broth and then meat purees, which were not in-
troduced among the inhabitants of Nepal.

As shown in Table 3, there were no significant diffe-
rences in blood levels of the level of soluble blood recep-
tors and ferritin, depending on the nature of nutrition.

2.1+0.32 1 2.5+0.25 ug/ml). The results obtained corre- Table 3
spond to the average indicators of healthy children pre- Blood parameters of vegetarians
sented in the literature [18, 19]. and omnivores living in Nepal
Group IIT | Group IV Reliability
Blood ¢ healthv children livi Table 1 Parameter (n=38) (n =45) |of differences (p)
ood parameters of healthy children living RBC (x 102/1) | 4.640.3 | 4.5%0.2 p>0.05
at different heights of Nepal -
G Alc 1B Reliabilit Hemoglobin (g/l) | 113.0£6.5 | 118.0£7.0 p>0.05
roup roup eliability
Parameter (n=25) (n=21) |of differences (p) MCH (pg) 28.4+0.7 | 32.3+2.5 p>0.05
REC (x 1071 442023 [ 472017 p=0.003 mg\ch(ﬂ() /1) 3?8.32522 322.33'205 p>g.8§
- g . . . . p>0.
.0x2. .04, =0.
Hemoglobin(g/l) _ |114.0+2.3]123.044.4] p=0.004 RDW (%) 13.4423 | 14.7+1.4 p>0.05
MCH (pg) 28.5+£0.4 | 28.0+0.6 p>0.05 Serum ferritin
MCHC (g/I) 338+11.5|337+10.5 p>0.05 s-TfR (ug/ml) 2.54£0.18 | 2.7+0.15 p>0.05
0,
RDW (%) — 15.8+2.3 1 16.2+1.5 p>0.05 A survey of 228 children one year of age with an as-
Serum ferritin (ug/1)|34.5£18.5] 25.5£9.4 p>0.05 sessment of red blood and iron metabolism showed a
s-TfR (pg/ml) 2.1+£0.32 | 2.6£0.18 p=0.005 high incidence of iron deficiency in both children living

To study the influence of living in the middle moun-
tains on the erythrocyte system, a comparative analysis
of the studied indicators of children living in the low and

in Nepal and children from the KBR (44.5 % and 62.0 %,
respectively).

The structure of iron deficiency conditions differed in
these regions. In Kabardino-Balkaria, a significant pro-
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portion was a latent iron deficiency, while in Nepal, iron
deficiency anemia was observed twice as often as in the
KBR. These features were noted among children living in
the low mountains and the middle mountains.

The revealed differences in blood parameters in
healthy children of one year of age living at different alti-
tudes above sea level are associated with the adaptation
of the erythroid system to the conditions of the middle
mountains. With an insufficient iron intake and the stimu-
lating effect of mountain hypoxia on erythropoiesis, there
is an increased consumption of iron from the depot, as
evidenced by an increase in the concentration of s-TfR
in children and a tendency to a decrease in the level of
serum ferritin living in the middle mountains.

Large-scale studies of iron deficiency anemia in
non-vegetarian children aged 6-23 months from Nepal
[8], 12-23 months from Uganda [20] showed no signi-
ficant effect of micronutrient supplementation on anemia
and physical development. In the works devoted to study-
ing the impact of vegetarianism in children aged 2—-18 years
oniron deficiency anemia, only a tendency to a decrease in
hemoglobin level was noted with the same number of red
blood cells in these children [12, 13]. In the works of other
researchers [21, 22], the prevalence of IDA in omnivores
and vegetarians in the age groups of 6-18 years did not
differ significantly. We did not find any studies in which
the influence of traditional vegetarianism on the develop-
ment of a latent and overt iron deficiency in children aged
12 months living in mountainous areas would be studied.

In our study, an analysis of the parameters of eryth-
rocytes, the level of ferritin and transferrin receptors in
children whose families have been vegetarian for many
generations in comparison with children from families
with a traditional diet, showed the absence of significant
differences in blood parameters, which may be associa-
ted with adaptation to this type of diet.

Conclusions. A high frequency of iron deficiency
conditions in children of one year in Nepal and the North
Caucasus has been revealed, which requires the deve-
lopment of prevention methods, early diagnosis of la-
tent iron deficiency, and treatment of this group of chil-
dren. Stimulation of erythropoiesis in children of one year
of age occurs already at low altitudes above sea level
(1000 m). For the same amount of dietary iron, living in mid-
dle altitudes results in a higher incidence of latent iron de-
ficiency than in children living at lower elevations relative to
sea level in both Nepal (11.9 % and 29.3 %) and KBR (54 %
and 33.3 %). Given this, it is advisable to include them in
the risk group for the development of iron deficiency condi-
tions. In our study, children from families of traditional vege-
tarianism did not differ in the studied indicators from chil-
dren whose families did not have such dietary restrictions.

The conducted research does not cover the entire
depth of the problem of iron deficiency conditions in
young children. The results obtained indicate the need to
continue research in this area. Further genomic research
will clarify the genesis of children’s adaptation to vege-
tarianism.

Disclosures: The authors declare no conflict of interest.
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CHRONIC PAIN SYNDROME IN ADOLESCENTS
Ivanova . I., Pisklakov A. V., Lubenitskaya A. N., Pavlenko N. I., Sitko L. A.

Omsk State Medical University, Russian Federation

XPOHUYECKUA BOAEBON CUHAPOM B MOAPOCTKOBOU NONYAALUU
T. N. UBaHoBAQ, A. B. NMuckaakos, A. H. Ay6eHnuukas, H. U. MaBaeHko, A. A. Cutko

OMCKUM TOCYAAQPCTBEHHbIM MEAULLMHCKUU YHUBEPCUTET, Poccuinckasa Peaepaums

Chronic pain is one of the crucial problems nowadays. This work aimed to study the prevalence and features of chronic
pain syndrome in adolescents. An anonymous questionnaire survey was conducted among 5910 adolescents aged 14—
18 years using the original questionnaire and the Hospital anxiety and depression scale (HADS) aimed at identifying chronic
pain symptoms. The variables obtained are to be subjected to statistical analysis.

A significant prevalence of chronic pain among adolescents (14.6 % of the study group) has been revealed. The female
gender is undoubtedly a personal factor increasing the risk of CP development (the ratio of girls who reported the presence
of CP had been 75.4 %). The prevalence rate of pain multiple localization (in 862 teens with chronic pain) and the presence
of additional concomitant symptoms worsened overall health has been detected. The results obtained in the study have
demonstrated an urgent need for multidisciplinary research to determine the mechanisms of the onset and consolidation of
pain syndromes to improve diagnosis and treatment to interrupt these mechanisms.

Keywords: chronic pain, anxiety, depression, affective disorders, adolescents

XpoHuyeckasi 6051b ABNSETCA O4HOM 13 Beaylmx npobnem B Hawm AHW. B paboTe nayyanacb pacnpocTpaHeHHOCTb U
0C0OEHHOCTb CUHAPOMa XpoHuyeckoi 6onmn y noapocTtkoB. Bbino o6cnenosaHo 5910 yenosek B Bo3pacte 14-18 net ¢
MOMOLLbIO OPUIMHaNBLHOIO OMPOCHMKA, HAaNpPaB/IEHHOrO Ha BbIIBNIEHNWE CUMMNTOMOB XpPOHMYeckor 6onun, n FocnutanbHoM
wkanbl TpeBoru n genpeccun (Hospital anxiety and depression scale, HADS). lNMony4eHHble nepeMeHHble Oblnv NoaBeprHyThbl
CTaTUCTUYECKOMY aHannay.

BhisiBNeHa 3Ha4ymMTenbHas pacnpoCTPaHeHHOCTb XPOHUYeCKol 6o cpeam noapoctkos (14,6 % nccnegoBaHHOM rpyn-
nbl). )KEHCKMI MO, HECOMHEHHO, ABNSETCHA NEePCOHaNIbHbIM (GaKTOPOM, NOBbILLAILWLNM PUCK POPMUPOBAHNSA XPOHMHYECKON
6onn (oons AeBylIeK Cpean UCMbITYEMbIX, COOBLMBLUNX O HAMYUM XPOHUYeckon 6onu, cocTtasnaeT 75,4 %). OTmedeHa
LIMpokasi pacnpoCTPaHEHHOCTb MHOXECTBEHHbIX IOKann3auunii owyuieHunii (47,3 % nuu, ¢ XxpoHU4eckon 60bio), a Takxke
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