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Introduction

We hope that a varied program of the Journal of Education, Health and Sport formerly
Journal of Health Sciences will answer your expectations. We believe that the Journal of
Education, Health and Sport formerly Journal of Health Sciences will contribute to raising the
knowledge, skills and abilities of doctors, therapists, physiotherapists, nurses, psychologists,
biologists, researchers, practitioners and health workers interested in rehabilitation, physiotherapy,
tourism and recreation.

Journal of Education, Health and Sport formerly Journal of Health Sciences,
corresponding to the modern challenges of global health specialists collect articles from those areas
of the leading centers of renowned foreign and domestic. Many of them present state of art in their
field. This will be particularly valuable for young doctors in the specialization, and students.

Welcome to familiarize yourself with this issue all relevant hazards and health, life and
safety at work in tourism, recreation, rehabilitation, physiotherapy, nursing organization to work
safely and missions in these conditions, the influence of environmental conditions on public health.

Authors from abroad and the country will present an overview of contemporary challenges
and solutions in these areas. The issue concerns the text of the wider work for human health,
tourism, recreation, physiotherapy, nursing, wellness and rehabilitation, including the economics of
health care.

© The Author(s) 2020.

Faculty of Earth Sciences and Spatial Management,
Nicolaus Copernicus University in Torun, Poland

Wstep

Wyrazamy nadzieje, ze zréznicowany program Journal of Education, Health and Sport
formerly Journal of Health Sciences bedzie odpowiadatl Panstwa oczekiwaniom. Wierzymy, ze
Journal of Education, Health and Sport formerly Journal of Health Sciences przyczyni si¢ do
podnoszenia wiedzy, kwalifikacji 1 umiejetnosci lekarzy, rehabilitantow, fizjoterapeutdw,
pielegniarek, psychologow, biologow, praktykow i badaczy zainteresowanych ochrong zdrowia
pracownikow rehabilitacji, fizjoterapii, turystyki i rekreacji.

Journal of Education, Health and Sport formerly Journal of Health Sciences,
odpowiadajgca na wspoiczesne swiatowe wyzwania zdrowotne, gromadzi artykuty specjalistow z
tych dziedzin z wiodacych, renomowanych osrodkéw zagranicznych i krajowych. Wielu z nich
przedstawia state of art w swojej dziedzinie. Bedzie to szczegdlnie cenne dla mtodych lekarzy w
trakcie specjalizacji, oraz studentow.

Mile widziani do zapoznania si¢ z tg problematykg wszystkich zainteresowanych
zagrozeniami | ochrong zdrowia, zycia i bezpieczenstwa W pracy w turystyce, rekreacji,
rehabilitacji, fizjoterapii, piclegniarstwie organizacja bezpiecznej pracy i misji w tych warunkach,
wplywem warunkow srodowiska na stan zdrowia publicznego.

Autorzy z zagranicy i kraju przedstawig przeglad wspotczesnych wyzwan i proponowanych
rozwigzan W tych dziedzinach. Problematyka tekstdw prac dotyczy szeroko rozumianego zdrowia
czlowieka, turystyki, rekreacji, fizjoterapii, pielggniarstwa, odnowy biologicznej i rehabilitacji,
rowniez ekonomiki ochrony zdrowia.

Zawarto$¢ tego czasopisma jest objeta licencja
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DETERMINATION OF SIGNIFICANT PROGNOSTIC FACTORS IN THE
DEVELOPMENT OF MAGNESIUM DEFICIENCY IN CHILDREN AND
ADOLESCENTS WITH GASTROESOPHAGEAL REFLUX DISEASE
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Abstract

The aim of the work is to determine the factors of the course of GERD in children
and adolescents which are important for predicting the development of magnesium
deficiency.

Materials and methods of research. For the study 77 people aged 9 to 14 years, who
have gastroesophageal reflux disease with endoscopically positive diagnostic result, were
examined. All children who were involved in the study underwent laboratory tests of serum
magnesium, intracellular (erythrocyte) magnesium, and calcium levels. The ratio of calcium
and intracellular magnesium was also considered as an indicator of latent magnesium
deficiency. Magnesium level in patients with GERD were compared with control group,
which consisted of 20 children without GERD. The odds ratio and confidence intervals for a

large number of anamnestic, clinical and instrumental factors of GERD were calculated to
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determine significant prognostic factors for the development of magnesium deficiency, after
which the indicators of the relative risk and the minimum and maximum predictive
coefficients for these factors were determined. Based on the indicators of the minimum and
maximum prognostic coefficient, a range of the probability of magnesium deficiency in
patients with GERD was formed.

Results. Based on the determination of the level of serum, erythrocyte magnesium,
and the ratio of Ca/Mderythrocyte In children of the control group, who were practically healthy,
the standard deviation (8) was calculated, and the corridors of laboratory parameters
corresponding to the normal level of magnesium, indicators of latent deficiency (from & to 25)
and indicators of deficiency of magnesium (more than 25) were determined. In the group with
GERD normal magnesium levels were discovered in 41.6% of children. A total of 19.5% of
patients had latent magnesium deficiency and 39% of children had magnesium deficiency.
For the analysis were selected: hyperacidity (pH 0.86-1.59), which had an odds ratio of 3.47;
the reflux esophagitis 2-3 stages with an odds ratio of 68.64; an increase in LF and HF values
day and night, an increase in the daytime LF/HF ratio, an increase in the stress index, an
increase in PAPR and average circadian index values. Based on the indicators of the
minimum and maximum prognostic coefficient, a range of the probability of magnesium
deficiency in patients with GERD was formed. With the sum of the predictive coefficients of
each significant factor from 13.3 to 31.0, the probability of magnesium deficiency is low; the
range from 31.1 to 48.8 corresponds to the average probability, and the range of 48.9 to 66.5
indicates a significant possibility of a magnesium deficiency in a patient with GERD.

Conclusion. It was determined that the factors of hyperacidity and the reflux
esophagitis, some indicators of heart rate variability (LF and HF day and night, an increase in
the daytime LF/HF ratio, an increase in the stress index, an increase in PAPR and average
indicators of the circadian index) can be used to predict the development of magnesium
deficiency in children with GERD. The practical application of the predictive coefficients of
the given factors will make it possible to timely correct magnesium deficiency and will
positively affect the quality of GERD treatment in children and adolescents.

Key words: prognosis; magnesium deficiency; children; adolescents; GERD.
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BU3HAYEHHS ITPOTHOCTUYHO 3HAUYYIIIX ®AKTOPIB PO3BUTKY
MATHIEBOI'O JE®IIUTY V¥ JITEA TA NIJIJIITKIB 3
I'ACTPOE3O0O®AT'EAJIBHOIO PE®JIIOKCHOIO XBOPOBOIO

C.B. IloTranenko

3anopisbkuii Aep:KaBHU MeIMYHMI YHIBepcHuTeT, 3anopixuks, YKpaiHa

Pe3rome

Merta po6oru. Buznauutu ¢akropu nepebiry 'EPX y nmiteit Ta miuiirkis, 1o MaroTh
3HAYEHHS JJIS IPOTHO3YBaHHS PO3BUTKY A€(ILIUTY MarHiro.

Marepianu Ta meroam aociigxenHsa. byno o0crexxeno 77 ocid Bikom Big 9 o 17
POKIB y SKUX OyJ0 JIarHOCTOBAHO €HJOCKOMIYHO-TIO3UTHBHY racTpoe3odareaabHy
pedmrokcHy xBopoOy. Bcim giTsimM, mo Opanmu y4acTh y JOCHIKEHHI IPOBOJUIIOCH
nmabopaTopHe BU3HAYCHHS CHPOBATKOBOTO MarHiro, BHYTPHIITHHOKIITHHHOTO
(epuTpoIIMTAPHOTO) MarHito Ta PiBHSA Kajblio. Takok OyJ0 BpaxoBaHO CITIBBIIHOIIECHHS
KaJIBI[IF0 Ta BHYTPIIIHHOKIITHHHOTO MAarHifo, SK MOKa3HWKA JIATEHTHOTO AC(IIUTy MarHiro.
[Toka3znuku maruito y namieHTiB 3 'EPX mopiBHIOBaNIHCH 3 aHAJIOTIYHMMHU TOKAa3HUKAMHU
rpynu KOHTpoOJTO, 1o ckiuangamacs 3 20 mireit 6e3 'EPX. [l BHU3HAYEeHHS MPOTHOCTUYHO
3HAYYIIMX (PAaKTOPIB PO3BUTKY AeHINUTY MarHiro OyiI0 po3paxOBaHO BiJHOIICHHS IAHCIB Ta
JOBIPEH1 IHTEPBAJIN IS BETUKOI KUTBKOCTI aHAMHECTUYHUX, KIIIHIYHUX Ta THCTPYMEHTAJIbHUX
¢dakropis 'EPX, micimst dYoro Oylo BH3HAY€HO IIOKa3HUKH BIIHOCHOTO pPH3HMKY Ta
MIHIMQJIBHAM 1 MaKCUMaJIbHUH MPOTHOCTUYHI KoedimienTn mia nux (akropiB. Ha miacrasi
MOKa3HUKIB MIHIMaIbHOTO Ta MAaKCUMAJIbHOIO MPOTHOCTHYHOTO KoedilieHTy Oymo
chopMoOBaHoO Jianma3zoH BIPOTITHOCTI HAIBHOCTI Ae(iuTy MarHito y nauieHtis 3 [EPX.

PesyabTaTu. Ha nmifgcraBi BU3HAUEHHS y JiT€H TPyNu KOHTPOJIIO, 0 OyIU MPAKTHYHO
3I0pPOBUMH, PIBHS CHPOBATKOTO, EPUTPOLMTAPHOTO MAarHifo, a TaKOX CHIBBIAHOIICHHS
Ca/MQepurp, pO3paxoBaHO CTaHAApTHE BigxuieHHs (§), Ta BH3HAYCHI KOPUAOPH
nabopaTopHUX TMOKAa3HHKIB, IO BiANOBiAAaTM HOPMAIbHOMY pPIBHIO MAarHiro, MOKa3HHKaM
nateHTHoro aediuuty (Big 6 1o 20) Ta mokazHuKaMm AedinuTy martito (6iabie 26). B rpymi 3
I'EPX BusBneno 41,6% niteii 3 HOpManbHMM piBHeM MarHito. [lallieHTH 3 JTaTeHTHUM
nedinurom marhito cknanu 19,5%, nitu 3 nediuurtom Marsito 3yctpivanucs y 39%. s
aHaimizy Hamu Oyno BimiOpano: rinepauuanicts (pH 0,86-1,59), mo Mana mnoka3HUK

BIJJHOIIEHHS IIaHCIB 3,47; HasBHICTH pediiokc-e30¢arity 2-3 CT. 3 BiIHOIIEHHSIM IIAHCIB
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68,64; minBumenus mnokasHukiB LF Tta HF Bmens Ta BHOYI, MiABHUINEHHS IEHHOTO
cruiBBinnomenHs LF/HF, migBuienHs mnokasHuka crpec-inaekcy, niasuieHHs PAPR Tta
CepelHi TOKa3HMKH IUPKAJHOTO iHAeKCYy. Ha migcTaBi TMOKa3HWKIB MIiHIMAIBbHOTO Ta
MaKCHUMAaJIbHOTO TPOTHOCTHYHOTO KoedimieHTy Oyino cdopmoBaHO [iamna3oH BipOTiAHOCTI
HasBHOCTI AedinuTy Maruio y namientiB 3 [EPX. Ilpu cymi nporHOCTHYHHX KOE]illi€HTIB
KOXHOTO 3Hauymoro ¢akropy Bing 13,3 mo 31,0 BiporigHicTh HasBHOCTI ne(iIUTy MarHiro
cnabka; miamazoH Bixg 31,1 mo 48,8 BimmoBimae cepemHiii BIpOTiAHOCTI, a MOTPAIUISIHHS B
nianazoH 48,9-66,5 cBIUMTH MpO 3HAYHY BIPOTIHICTH HasBHOCTI y mamieHta 3 [EPX
nedInuTy Marxio.

BucHoBok. BuzHaueno, mo ¢akTtopu TinmepanugIHOCTI Ta HAsIBHICTH pedirokc-
e3zodariry, AedKl MOKa3HUKU BapiabenbHOCTI cepueBoro putmy (LF ta HF Baenp Ta BHOUI,
MiABHINEHHS jJeHHoro cmiBBimHomeHuss LF/HF, nimgBuineHHs moOKa3HHWKAa CTpec-iHaeKcy,
nigsuiieHHs PAPR Ta cepeqHi MOKa3HUKU LUPKAAHOTO 1HAEKCY) MOXYTh OyTH BUKOPUCTaH1
JUIS TIPOTHO3YBaHHS po3BUTKY Aediuuty marHito y aiteit 3 [EPX. Ilpaktuune 3acTocyBaHHs
MPOTHOCTUYHUX KO€(]Ili€eHTIB HaBeACHUX (PAKTOpIB J103BOJUTH CBOEYACHO KOpEryBaTH
nediUT MarHiroo, M0 TMO3UTHBHO BimoOpa3uTbes Ha skocTi JikyBanHs ['EPX y miteir Ta
MIUTITKIB.

Kurouosi ciioBa: nporuo3s; negiuut mardiro; xitu; mignirkn; CEPX.

OINPEAEJIEHHUE IMTPOTHOCTUYECKHUX 3HAYUMDbIX ®PAKTOPOB PA3BUTUA
MATHHUEBOI'O JE®UIUTA Y IETEA U TOAPOCTKOB C
TACTPO330®ATEAJTBHOM PE®JIIOKCHOM BOJIE3HBIO

C. B. Iloranenko

3anopokcKMil rocy1apCcTBeHHbIH MeIUIIMHCKUH YHUBEPCUTET, 3a1I0p0Kbe, Y KpanHa

Pe3rome

Heas paborsbl. Onpenenuts Qakropel TeueHus ['OPb y ngereit m moapocTkos,
MMEIOIINX 3HaYeHHE JJIs TPOrHO3UPOBAHUS pa3BUTHA JepULINTa MarHUS.

Matepuajsbl 1 MeToabl. bbuto 06cnenoBano 77 yenoBek B Bo3pacTe oT 9 o 17 jer, y
KOTOPBIX OBIJIO JMAarHOCTHPOBAHA HIOCKOIMMYECKH-TIOJIOKHUTENbHAS TacTpol3odareanbHas
pedmiokcHas Oone3Hb. BceM JeTsM, KOTOpble NPUHUMAaIM Yy4dacTHE B HCCIIEIOBAaHUMU,

IIpOBOANUIIOCH J'Ia60paT0pH0€ ONpCACIICHUEC CBIBOPOTOYHOI'O MArHusd, BHYTPHUKIICTOYHOI'O
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(3pUTPOIUTAPHOTO) MATHUS U YPOBHS KablHs. Takke ObUIO YITEHO COOTHOIICHUE KaJbIIHS
¥ BHYTPHUKJIETOYHOTO MAarHUs, KaK MoKasareis JaTeHTHOro naeduiura maraus. [lokazarenn
MarHug y nanueHtoB ¢ ['OPb cpaBHuUBaMCh ¢ aHAJIOTMYHBIMU [OKA3aTEJSIMU TPYIIIbI
KOHTpOJIsI, KoTopasi coctosia u3 20 nereit 6e3 ['OPB. Jlna ompenenenus mporHOCTUYECKH
3HAYUMBIX (DAKTOPOB pa3BUTHs JeUINTa MarHus ObUIO PACCUYUTAHO OTHOIICHHE IIAHCOB U
JOBEPEHHBIC MHTEPBAJIBI ISl OOJBIIOrO0 KOJMYECTBA AHAMHECTUYECKUX, KIMHUYECKUX H
WHCTpyMEHTaNbHBIX (akTopoB ['DOPb, mocrme dYero ObUIM OmpeneleHbl TOKa3aTeNn
OTHOCHTENILHOTO  pHUCKAa W  MUHUMAJIbHBII W  MaKCHUMaJbHBIM  MPOTHOCTUYECKUE
kodpurmentsr ans dTHX (akTopoB. Ha ocHOBaHMM mMoOKazateneldd MHUHUMAJIBHOTO W
MaKCUMaJbHOTO  TPOTHOCTHYECKOro  Koddduimenta Obul  chopmMupoBaH  AMana3zoH
BEPOSITHOCTH HaIM4Us JepuiuTa Maraus y nauuenton ¢ I'OPB.

Pe3yabTaTsl. Ha ocHOBaHuM onpesenienns y AeTei Tpymimbl KOHTPOJISI, KOTOPbIE ObLIN
MPAKTUYECKH 30POBBIMH, YPOBHS CBHIBOPOTKH, OJPHUTPOIUTAPHOTO MArHHs, a TaKKe
cooTHomieHHe Ca/Mgypurpo, PACCUMTAHO CTAaHAAPTHOE OTKJIOHEHUE (0), M ONpEeIesIeHbI
KOPHUJOPHI Jab0paTOPHBIX MOKa3aTeei, COOTBETCTBYIOMNX HOPMAJIbHOMY YPOBHIO MarHwsl,
MoKa3aTessIM JaTeHTHOro AeduimTa (0T o 10 20) W mokasarensM neduimra Maraus (Oosee
29). B rpynne ¢ I'OPB BrisiBneno 41,6% neteit ¢ HopMaabHbIM ypoBHEM MarHus. [lareHTs! ¢
JATEHTHBIM Je(PHUITMTOM MarHus coctaBuwin 19,5%, netn ¢ neduuToM MarHusi BCTpEYaINCh
B 39% cnyuaeB. [[ns ananu3a Hamu ObUTH O0TOOpaHbl: rumeparmarocts (pH 0,86-1,59),
MMEBIIIas TIOKa3aTeslb OTHOIICHUs ImaHcoB 3,47; Hamumume pedirokc-33odarura 2-3 cr. ¢
OTHOIIICHNEM IaHCcoB 68,64; moBrimieHue nokasareneii LF u HF nHeM m HOYBIO, NOBBIIICHHE
nHeBHoro cootHomienuss LF/HF, mnoBelieHue mokasarensi cTpecc-MHIEKCA, IOBBIIICHUE
PAPR wu cpeanue mnokaszarend IUpKaaHOro wuHaekca. Ha ocHoBaHuu mokaszaTesnein
MUHUMAJbHOTO U MAaKCHMAaJIbHOTO MPOTHOCTHYECKOTO KoddduimeHta Obul chopmupoBaH
JIMarna3oH BEPOATHOCTH Hanmuuus aeduuurta Maraus y manueHtoB ¢ ['OPb. Ilpu cymme
MMPOTHOCTHYECKUX KOIPPHUIIMEHTOB Kaxkaoro 3Hauumoro dakropa ot 13,3 mo 31,0
BEPOSITHOCTh HaW4Ms Aeuuuta Maraus crnadas; auamna3oH oT 31,1 go 48,8 cooTBeTcTBYET
CpelHel BEpOSITHOCTH, a MonajaHue B 1uarna3oH 48,9-66,5 cBUIETENbCTBYET O 3HAUYUTEIBHOU
BEPOSATHOCTh Hanmuuus y nanuenta ¢ ' OPb nedunura maruus.

BeiBoa. Omnpeneneno, uto (akTOpbl THUIMEPAUUTHOCTA U Haiauuue pedokc-
a30(haruta, HEKOTOphIe MoKazarenu BapuabdenbHocTH cepaeuHoro putMa (LF u HF aguem u
HOYbIO, TIOBBIIIIEHHE JHEeBHOTO cooTHomneHuss LF/HF, moBeimenune mnokaszaTens cTpecc-
uHaekca, noseimenne PAPR u cpengnme mokaszarenu IUpPKaJHOTO HMHIEKCA) MOTYT OBITh

UCIOJb30BaHbl Il TPOrHO3MPOBAHMUS pa3BUTHUs jAepunura marHus y jgereit ¢ I'OPB.

129



[IpakTHyeckoe NPUMEHEHUE MPOTHOCTUYECKUX KOI(PPHUIMEHTOB MPUBEICHHBIX (PAKTOPOB
MO3BOJIUT CBOEBPEMEHHO KOPPEKTHUPOBATh JS(PUIMT MArHus, YTO MOJOKHUTEIBHO OTPA3UTCA
Ha kaudectBe JieueHus: ['OPB y nereit u moapocTkos.

KuroueBble ci1oBa: nporuo3; Aepuuurt maruus; netu; noapocrku; 'IPb.

Introduction. Magnesium deficiency is a syndrome caused by a decrease of the
magnesium level in various organs and systems, which has many symptoms that indicate a
multi-organ functional disorder.

Symptoms of magnesium deficiency can be general: tiredness, chronic fatigue,
irritability, anxiety, sleep disorder, attention and memory impairment. By the cardiovascular
system: heartache, tachyarrhythmias, blood pressure lability; by the nervous system: tics, skin
sensitivity disorders; by the respiratory system: bronchial spasms; by digestive system:
nausea, abdominal pain, dyspepsia.

The development of magnesium deficiency in the body is due to social conditions and
lifestyle, environmental conditions and dietary habits, various stressful situations and
diseases.

The degree of absorption disorders depends on the rate and reversibility of the damage
during the digestive tract. The development of the pathology of the gastrointestinal tract in its
pathogenesis goes the way from minimal, reverse, functional disorders to organic pathological
changes. According to specialized literature, the autonomic imbalance of the body is an
important pathogenetic component in the development of many functional and organic
disorders of the digestive system. Thus, the identification of magnesium deficiency and its
effect on the development of autonomic dysfunction can help in the early correction of these
disorders and reduce the frequency of chronic diseases of the gastrointestinal tract in children.

Considering the large biological role of magnesium and its participation in many
biochemical processes of the body, timely detection and correction of magnesium deficiency
allows preventing the development of severe course and complications of existing
pathological conditions, including GERD.

Materials and methods. For the study 77 people aged 9 to 14 years, who has
gastroesophageal reflux disease with endoscopically positive diagnostic result, were
examined. All children who were involved in the study underwent laboratory tests of serum
magnesium, intracellular (erythrocyte) magnesium, and calcium levels. The ratio of calcium
and intracellular magnesium was also considered as an indicator of latent magnesium

deficiency. Magnesium levels in patients with GERD were compared with control group,
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which consisted of 20 children without GERD. The odds ratio and confidence intervals for a
large number of anamnestic, clinical and instrumental factors of GERD were calculated to
determine significant prognostic factors for the development of magnesium deficiency, after
which the indicators of the relative risk and the minimum and maximum predictive
coefficients for these factors were determined. Based on the indicators of the minimum and
maximum prognostic coefficient, a range of the probability of magnesium deficiency in
patients with GERD was formed.

The aim of the work. To identify the factors of GERD in children and adolescents
that are important for predicting the development of magnesium deficiency.

Results. Levels of serum, erythrocyte magnesium and Ca/Mgerythrocyte ratio in children
who were in good health (n = 20) were used to calculate the standard deviation (J), and to
determine the corridors of laboratory parameters (Table 1), which corresponded to normal
magnesium levels, indicators of latent deficiency (from 6 to 28) and indicators of magnesium
deficiency (more than 28). The erythrocyte magnesium index in the control group was 2.11 +
0.4 mmol/l, and the Ca/M ratio was. 1.18 + 0.18.

Table 1 - Corridors of determining the level of erythrocyte magnesium and the ratio of

Ca/ Mderythrocyte
Latent magnesium Magnesium
Norm o =
deficiency deficiency
Erythrocyte Mg 1.71-2.51 1.31-1.7 1.3 and less
(mmol/l)
Ca/MGerythrocye ratio 1-1.36 1.37-1.54 1.55 and more
(conv. unit)

Based on these data in children with GERD, the level of magnesium in the body was
analyzed.

51% of children with normal magnesium levels, 22% of children with latent
deficiency and 27% of children with magnesium deficiency were found (Fig. 1).

After analyzing children with GERD in the ratio of Ca/Mgerythrocyte (Fig. 2), the

following data were obtained.

The number of patients with a normal magnesium level is 42% (as opposed to 51%
compared with erythrocyte magnesium level), 19% with Ca/Mderythrocyte ratio, which
correspond to latent magnesium deficiency (as opposed to 22%), and 39% children with

magnesium deficiency (27% compared with erythrocyte magnesium).
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= Normal Mg = Latent def. Mg Def. Mg

Fig. 1 - The ratio of the number of children in the main group with normal levels,

latent deficiency and magnesium deficiency in parameters of erythrocyte magnesium

39%

= Normal Mg = Latent def. Mg Def. Mg

Fig. 2 - The ratio of the number of children in the main group with normal levels,

latent deficiency and magnesium deficiency in the analysis of the ratio of Ca/Mgerythrocyte.

Thus, based on the obtained and literature data on the accuracy of the use of the ratio
Ca/MQerythrocyte 10 assess the latent and evident magnesium deficiency, we used this indicator
in the study.

To predict the development of magnesium deficiency in children with GERD, the odds
ratio and trusted intervals for many factors were calculated (Table 2). Sex, age of the patient,
the main symptoms of gastroesophageal reflux disease and their numerosity, results of

instrumental research methods (EGD, pH-metry test, ECG) were considered in the study.
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Table 2. The ratio of the chances of developing magnesium deficiency in children of

the main group

Children with GERD (n=77) Odds | TI- TI+
Normal Mg level Latent and evident ratio
(Ca/Merythrocyte 1.0 magnesium Mg
—1.36) deficiency
n=32 (Ca/Merythrocyte. > 1.36)
n=45
Yes No Yes No
1 2 3 4 5 6 7 8
Sex:
Girls 12 20 20 25 1.33 | 0.53 | 3.37
Boys 20 12 25 20 0.75 | 0.3 1.89
Age:

9-14 years old 14 18 14 31 058 | 0.23 | 1.49
15-17 years old 18 14 31 14 1.72 | 0.67 | 441

Symptoms:
Heartburn 25 7 39 6 1.82 | 0.55 | 6.05
Nausea 14 18 25 20 1.61 | 0.64 4.0
Eructation 15 17 17 28 0.69 | 0.27 | 1.73
Lump in the throat 5 27 4 41 053 | 0.13 | 2.14
Heaviness in the 4 28 12 33 255 | 0.74 | 8.78
abdomen
Stomach ache 5 27 15 30 2.7 | 0.87 | 842
Astheno-neurotic 20 12 19 26 044 | 017 | 111
symptoms

Number of

complaints:
1-2 complaints 14 18 19 26 094 | 0.38 | 2.35
3-4 complaints 17 15 22 23 084 | 0.34 | 2.09
5-7 complaints 1 31 4 41 3.02 | 0.32 | 28.42

Acidity:

Normoacidity 22 10 19 26 0.33 | 0.13 | 0.86
Hyperacidity 6 26 20 25 347 | 1.2 | 10.05
Hypoacidity 4 28 6 39 1.08 | 0.28 | 4.18

Esophageal

damage:

1 grade of reflux 31 1 14 31 0.01 | 0.001| 0.12
esophagitis
2-3 grade of reflux 1 31 31 14 68.64 | 8.5 |554.41
esophagitis
Catarrhal gastritis 31 1 39 6 0.21 | 0.02 | 1.83
Erosive gastritis 1 31 5 40 3.88 | 0.43 | 34.89
Duodenogastric 6 26 13 32 1.76 | 0.59 | 5.27
reflux
H.pylory 12 20 18 27 111 | 044 | 2.82
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1 2 3 4 5 6 7 8

Duration of illness:

The disease was 5 27 6 39 0.83 | 0.23 3.0
detected for the first

time

Duration 1-3 years 17 15 32 13 2.17 | 0.84 5.6
3 and more years 10 22 7 38 041 | 013 | 1.22

BMI (body mass
index):
P 25-75 14 18 19 26 094 | 0.38 | 2.35
Less than P 25 4 28 8 37 151 | 0.41 | 554
More than P 75 14 18 18 27 0.86 | 0.34 2.15
QTc interval

Up to 420 mc 28 4 35 10 05 | 014 | 177
More than 420 mc 4 28 10 35 2.0 0.57 | 7.06

Among the many factors listed, the following were selected for further analysis:
hyperacidity (pH 0.86 - 1.59), which had odds ratio of 3.47 and reflux esophagitis of 2-3

grades with an odds ratio of 68.64. Patients with erosive gastritis were not considered

(although this symptom had odds ratio of 3.88). Patients with erosive gastritis were

considered in the group of children with hyperacidity.

The calculation of the odds ratio of developing magnesium deficiency was also

performed for main temporal and spectral indicators of HRV analysis (Table 3). For further

analysis, HRV indicators were used, which had odds ratio higher than 3.0. These indicators

were: increase in LF and HF during the day and night, increase in the daily LF/HF ratio,

increase in the stress index, increase in PAPR and average circadian index.

Table 3 - The ratio of the odds of indicators of HRV in the development of magnesium

deficiency in children of the main group

Children with GERD (n=77) Odds ratio |TI- [T+
Normal Mg level |Latent and evident
(Ca/Mderythrocyte 1.0 magnesium Mg
—1.36) deficiency
n=32 (C&/Mgerythrocyte. >
1.36)
n=45
Yes No Yes No
1 2 3 4 5 6 7 8
LF day
LF day <64.15 19 13 12 33 0.25 0.09 | 0.65
LF day 64.16-67.33 4 28 8 37 1.51 0.41 | 554
LF day >67.34 9 23 25 20 3.19 1.21 | 8.42
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1 2 3 4 5 6 7 8
LF night
LF night <40.35 5 27 1 44 0.12 0.01 | 111
LF night 40.36-45.91 7 25 1 44 0.08 0.01 | 0.07
LF night >45.92 20 12 43 2 12.9 2.64 | 63.14
HF day
HF day <27.16 5 27 18 27 3.6 1.17 | 11.09
HF day 27.17-41.36 19 3 23 22 0.17 0.04 | 0.64
HF day >41.37 8 24 4 41 0.29 0.08 | 1.08
HF night
HF night <50.9 21 11 40 5 4.19 1.29 | 13.66
HF night 51.0-56.84 4 28 2 43 0.33 0.06 | 1.9
HF night >56.85 7 25 3 42 0.26 0.06 | 1.08
LF/HF day
LF/HF day <1.89 18 14 6 39 0.12 0.04 | 0.36
LF/HF day 1.9-2.21 9 23 11 34 0.83 03 | 231
LF/HF day > 2.22 5 27 28 17 8.89 2.88 | 27.5
LF/HF night
LF/HF night < 0.8 7 25 1 44 0.08 0.01| 0.7
LF/HF night 0.81-0.9 6 26 1 44 0.1 0.01 | 0.86
LF/HF night >0.91 19 3 43 2 3.39 052 | 22.0
S| day
Sl day <32.9 16 6 5 40 0.05 0.01 | 0.18
Sl day 33-40.3 9 23 6 39 0.39 0.12 | 1.25
Sl day > 40.4 7 25 34 11 11.04 3.75 | 32.48
Sl night
Sl night < 14.8 2 30 4 41 1.46 0.25 | 8,52
Sl night 14.9-16.6 2 30 4 41 1.46 0.25 | 8.52
Sl night > 16.7 28 4 37 8 0.66 0.18 | 2.42
PAPR day
PAPR day <33 13 19 6 39 0.22 0.07 | 0.68
PAPR day 33.1-36.7 13 19 8 37 0.32 0.11 | 0.89
PAPR day >36.8 6 26 31 14 9.6 3.23 | 28.52
PAPR night
PAPR night <21.5 3 29 6 39 1.49 0.34 | 6.45
PAPR night 21.6-24.1 1 31 6 39 4.77 0.55 | 41.73
PAPR night >24.2 28 4 33 12 0.39 0.11 | 1.36
Cl
Less than 1.2 conv. unit 10 22 7 38 0.41 0.13 | 1.22
1.2-1.4 conv. unit 17 15 35 10 3.09 1.15 | 8.29
More than 1.4 conv. 5 27 3 42 0.39 0.09 | 1.75
unit

After determining the GERD factors that had the highest odds ratio for predicting the

development of magnesium deficiency, the relative risk indicators and the minimum and

maximum prognostic coefficients for these factors were determined (Table 4).
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Table 4 - Selected factors for the prediction of magnesium deficiency during GERD

Factor OR Xmin Xmax
Hyperacidity 3.47 1.3 3.12
2-3 grade of  reflux 68.64 1.7 36.5
esophagitis
LF day > 67.34 3.19 1.3 2.5
LF night > 45.92 12.90 1.2 1.8
HF day < 27.16 3.60 1.3 3.4
HF night <50.9 4.19 1.1 15
LF/HF day > 2.22 8.89 1.5 5.8
Sl day > 40.4 11.04 14 4.9
PAPR day > 36.8 9.60 1.4 5.3
Cl 1.2-1.39 3.09 1.2 1.7

Based on the indicators of the minimum and maximum prognostic coefficient, the
range of probability of magnesium deficiency in patients with GERD from 13.3 to 66.5 was
formed. This range was divided into the three parts (Table 5).

Table 5 - Ranges of probability of magnesium deficiency in GERD

Probability Points
Mild 13.3-31.0
Medium 31.1-48.8
High 48.9-66.5

With the sum of the prognostic coefficients of each significant factor from 13.3 to
31.0, the probability of magnesium deficiency is weak; the range from 31.1 to 48.8 is the
average probability, and the range from 48.9 to 66.5 indicates a significant probability that a
patient with GERD has magnesium deficiency.

Conclusions. Among the children with GERD who participated in the study in almost
half of the cases magnesium deficiency with varying grades was found. It is noteworthy that
the analysis of erythrocyte magnesium showed a latent deficiency in 22%, and a significant
magnesium deficiency in 27% children with GERD, while using the ratio Ca/Mderythrocyte, the
latent deficiency in 19% and a significant deficiency in 39%. The obtained data testified to the
greater accuracy of using the Ca/Mgerythrocyte ratio to assess latent and evident magnesium
deficiency.

There was also a significant prevalence of magnesium deficiency in children with
GERD. Factors of the course of GERD that can be used as prognostic factors for magnesium

deficiency have been identified. Such factors include hyperacidity (pH 0.86 - 1.59), the reflux
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esophagitis 2-3 grades, increase in daytime and night time LF and HF, increase in the daily
ratio of LF/HF, increase in stress index, increase PAPR and circadian index averages.

The indicators of the minimum and maximum prognostic coefficient for these factors
were calculated and the range of probability of magnesium deficiency in patients with GERD
was formed, which was divided into mild, medium and high probability of magnesium
deficiency.

Financing. The study has been performed in the framework of the planned research
scientific work of the Children’s Diseases Department of ZSMU titled “The peculiarities of
the development of diseases and the elaboration of the programs of rational nutrition, of
therapeutic and rehabilitation measures improvement, and of prevention of distresses in
children of different age, who reside in an industrial city” state registration Ne 114U001397.
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