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THE DEPENDENCE OF SPECTRAL CHARACTERISTICS OF
HEART RATE VARIABILITY FROM BODY MASS INDEX IN
CONDITIONALLY HEALTHY

Alumuku M., Okonjo C., Hazem O., Belal S. A. S.
V. N. Karazin Kharkiv National University, Kharkiv, Ukraine

In 102 conditionally healthy volunteers aged from 19 to 30 years (average age is 19,53 + 11 years) the
volatility of heart rate variability (HRV) spectral parameters depending on body mass index (BMI) were
evaluated. According to WHO recommendations on the calculation and interpretation of BMI were such
groups of volunteers: underweight, normal body weight, overweight, obesity I degree, obesity II degree,
obesity III degree. Among HRV parameters were evaluated total power (TP, ms?), power of very low
frequency (VLF, ms?), low frequency (LF, ms?) and high frequency (HF, ms?) domains of HRV spectrum in
the 5-minute intervals of ECG in I standard lead. The data were processed by methods of nonparametric
statistics. It was established that spectral characteristics of HRV in volunteers with normal BMI have a high
TP with harmonious relations between VLF, LF and HF domains; decreased or increased BMI provokes TP
reduction by decreasing power of all domains of HRV (VLF, LF, HF) with a predominance of VLF
proportion and this effect increases with the degree of deviation of the parameter.
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SAJIEXKHICTD CIIEKTPAJIBHUX XAPAKTEPUCTHUK BAPIABEJIBHOCTI CEPLEBOI'O
PUTMY BIJ IHIEKCA MACHU TIJIA Y YMOBHO 3JOPOBUX 1OGPOBOJIBLIIB

Anymyky M., Okonoaxco K., Xazem O., benan C. A. C.
XapkiBchkuit HanlioHanbHUI yHiBepcuteT imeri B. H. Kapasina, m. XapkiB, Vkpaina

VYV 102 ymoBHO 310poBUX 100poBobLIB Yy Bili Bix 19 no 30 pokiB (cepeaniii Bik 19,53 + 11 pokiB) Gyna
OlliHEeHa MIiHJUBICTb CMEKTpajJbHUX MapameTpiB BapiabenbHOCTi cepueBoro putMmy (BCP) B 3anexxHOCTi Bifg
ingekcy Macu Tina (IMT). BianoBigHo no pekomeHnaaiiii BO3 mono po3paxyHky Ta iHtepnperauii IMT Oynu
BUJIIJIEHI TaKi rpyny 10OpOBOJIbIIIB: HEAOCTATHS Bara, HopMallbHa Bara, HaaMipHa Bara, OXHpiHHs | cTyneHs,
oxxupinns I ctynens, oxupinng 1 ctynens. Cepen nokaznukiB BCP ouinroBanu 3aransHy notysxHicTs (TP,
ms?), MOTYKHICTh qyxe Hu3bkux (VLF, ms?), am3bkux gactot (LF, ms?) i Bucokux (HF, ms?) 4acToT nomeHis
cnektpy BCP B 5-xBununnHux iHtepBanax EKI' B I crannmaptHomy BimBeneHHi. [laHi Oynu oOpoGieHi
METOlaMU HerapaMeTpUYHO! CTaTUCTUKKU. BCTaHOBIEHO, IO CHEKTpaJibHI XapaKTepUCTUKH BapiabesbHOCTI
CepLeBOro putMy y 106poBosbLiB 3 HopManbHUM IMT MatoTh Bucoky TP i3 rapMOHiIHIM CITiBBiTHOIIEHHAM
mix pomeHamu VLF, LF, HF; 3umwkenHs a6o migsuiieHHs IMT npoBokye 3HmkeHHS TP 3a paxyHok
3MeHIleHHs noTyxHocTi Bcix cnektpiB BCP (VLF, LF, HF) 3 nepeBaxkxannsam noni VLF i ueit ehekt 3poctae
31 3011bIIEHHAM CTYMNEHs BiIXWUIEHHS MapaMeTpa.

K/TIOYOBI C/IOBA: BapiaGenbHICTh CEpLIeBOT0 pUTMY, iHAEKC MacH Tijla, YMOBHO 3/I0pOBi 10OPOBOJIbIII

3ABUCUMOCTbD CIIEKTPAJIBHBIE XAPAKTEPUCTUK BAPUABEJIBHOCTHU CEPAEYHOI'O
PUTMA OT HHAEKCA MACCBI TEJIA Y YCJIOBHO 3J0POBBIX TOBPOBOJIBLIEB

Anymyky M., Okonaxo K., Xazem O., beaaa C. A. C.
XapbKOBCKUI HALMOHAIbHbIN yHUBepcuTeT uMeHU B. H. Kapasuna, r. XapbpkoB, YkpanHa

¥V 102 ycnoBHO 310poBbIX A00poBoJibLIEB B Bo3pacte oT 19 no 30 ner (cpeanuit Bospact 19,53 + 11 ner)
Oblsla OllEHEHA M3MEHUYMBOCTH CIIEKTPAIBHBIX MapaMeTpoB BapuadenabHocTH cepaeunoro putva (BCP) B
3aBUCUMOCTH OT WHAekca Mmaccel Tena (MMT). B cootBercTBuM ¢ pexoMeHmauusmMu BO3 mo pacdery u
uHtepnperauun HMMT Obliu  BbileNieHbl CIEQyIOIIME TpYNnbl JOOPOBOJIBbIIEB: HENOCTATOYHBIH Bec,
HOpMaJIbHbIH Bec, W30bITOUHBII Bec, oxxupeHue I crenenu, oxupenue Il crenenu, oxupenue III crenenu.
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Cpenun nokasareneit BCP onenuBanu o6uryro momuocts (TP, ms2), MomHocTs oueHb Hu3kux (VLF, ms2),
Hu3kux yactot (LF, ms2) u Bbicokux (HF, ms2) yactor nomeHoB cnektpa BCP B 5-MUHYTHBIX MHTepBajax
OKT B I cranmaptHOM oTBeneHnd. JJaHHBIC ObUTH 00pabOTaHBI METOJAMK HeTIApaMETPHUYECKONW CTaTUCTHKH.
VY CTaHOBJIEHO, YTO CHEKTPaJIbHBIE XapaKTEPUCTHKH BapuabebHOCTH CEpAEYHOr0 PUTMa y JAOOPOBOJIBLEB C
HopMasibHbiM UMT umerot Bbicokyto TP ¢ rapmoHnuHbIM cooTHowIeHueM mexnay aomeHamu VLF, LF, HF;
cHwxkeHne wnu nosbiieHne MMT npoBoumpyer cHukeHue TP 3a cyeT yMeHbLIEHMS MOIIHOCTH BCEX
cnektpos BCP (VLF, LF, HF) c npeoonanannem nonmu VLF u atoT 3pdpekT Bo3pacTaeT ¢ yBennueHHEM

CTCINEHU OTKJIOHCHUA MmapamMeTpa.

KIIFOYEBBIE CJ/IOBA: BapnabellbHOCTh CepJCUHOr0 PUTMa, MHAEKC MAacChl Teja, YCIOBHO 310POBBIC

JI0OPOBOJIBbLbI

INTRODUCTION

Body mass index (BMI) is one of the most
important physiological characteristics of the
body and reflects matching of the weight of the
person to its growth [1]. The use of this
parameter in clinical practice will help to
establish the deficit, excess body weight and
obesity of varying degree.

Heart rate variability (HRV) is the earliest
indicator of violations of adaptation reserves of
the body and has important prognostic value
for both healthy people and patients with
diseases of various organs and systems [2].

Taking into account that the variability of
body weight can be considered as a failure of
the adaptation to environmental conditions [3],
it is interesting to assess the state of human
regulatory  systems based on spectral
characteristics of HRV in conditionally healthy
volunteers with different BMI.

The study was performed as part of KhNU
scientific research «Development and research

of system of automatic control of heart rate
variability», Ne registration 0109U000622.

OBJECTIVE

Purpose of the study is to explore the
dependence of spectral characteristics of heart
rate variability from body mass index in
conditionally healthy volunteers.

MATERIALS AND METHODS

The study involved 43 volunteers aged from
19 to 30 years (average age is 24,5+5,0
years). Inclusion criteria: age over 20 years,
absence of acute and chronic diseases, absence
of pernicious habits.

BMI was assessed on the basis of the
formula BMI = m/h, where m — the weight in
kilograms, h — growth in meters [1]. According
to WHO guidelines for BMI interpretations [1]
were such groups of volunteers: underweight,
normal body weight, overweight, obesity I
degree, obesity Il degree, obesity Il degree
(table).

Table
Characteristic of groups of volunteers

Groups of volunteers BMI (kg/m®) Number o(ii‘l;folunteers A‘(I;,:-ifz(;)ge
Underweight 16 — 18,5 20 22,7+32

Normal weight 18,5-25 25 22,5+29
Overweight 25-30 20 23,5+6,2

Obesity I degree 30 -35 15 24,1 +£4,1

Obesity II degree 35-40 17 28,1 +10,0
Obesity I1I degree more than 40 5 26 £ 3,6

Note: p < 0,01 between groups

Among HRV parameters were evaluated
total power (TP, ms2), power of very low
frequency (VLF, ms2), low frequency (LF,
ms2) and high frequency (HF, ms2) domains of
HRV spectrum in the 5-minute intervals of

ECG in I standard lead [2] on the diagnostic
complex «Cardiolab 2009».

Statistical analysis of the results for each
subject was carried out using Microsoft Excel.
Average values (M) and standard deviations



(sd) of TP, VLF, LF and HF of all records of
all subjects were put down in spreadsheet. The
differences reliability of each parameter

between groups of volunteers was determined
by Mann-Whitney U-test [4].

RESULTS AND DISCUSSION

Average values (M) and standard deviations
(sd) of TP, VLF, LF and HF in all groups of
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volunteers presented in figure. Spectral
characteristics of HRV in patients with normal
BMI have a high TP with harmonious relations
between VLF, LF and HF domains. All BMI
abnormalities provoke TP reduction by
decreasing power of all domains of HRV
(VLE, LF, HF) and this effect increases with
the degree of deviation.
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Fig. Average values (M) and standard deviations (sd) of TP (a), VLF (b), LF (c¢) and HF (d) in
volunteers with underweight, normal body weight, overweight, obesity I degree, obesity II degree,
obesity III degree.

Notes: p < 0,01 against volunteers with normal body weight.

Several studies [5—7] have shown that the
lack or excess weight can be seen as a failure
of adaptive reserves of the human body;
however, there are no accurate data on the
specific changes in the autonomic regulation in

the literature, which makes our investigation
topical.

Among the non-invasive assessment of the
state of the regulatory systems techniques heart
rate variability (HRV) is the most informative



and widely used in clinical practice [2]. BMI is
a versatile and most convenient means of
evaluating body weight, which allowed
identifying underweight, normal body weight,
overweight, obesity I degree, obesity II degree,
obesity III degree [1].

We have found that spectral characteristics
of HRV in patients with normal BMI have a
high TP (7742 ms®) with harmonious relations
between VLF (23 %), LF (43 %) and HF
(34 %) domains. In volunteers with unter- and
overweight was observed practically same
reduction of TP (3857 and 3625 ms® against
7742 ms® in volunteers with normal BMI) by
all domains (VLF, LF, HF), but with
preservation of their proportions. In volunteers
with obesity was observed increases with the
degree reduction of TP by declining power of
all domains of HRV (VLF, LF, HF) with a
predominance of VLF proportion.
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CONCLUSIONS

1. Spectral characteristics of HRV in
patients with normal BMI have a high TP with
harmonious relations between VLF, LF and HF
domains.

2. Decreased or increased BMI provokes
TP reduction by declining power of all
domains of HRV (VLF, LF, HF) with a
predominance of VLF proportion.

3. TP reduction with declining power of
all domains of HRV (VLF, LF, HF) with a
predominance of VLF proportion increases
with the degree of deviation of BMI.

PROSPECTS FOR FUTURE STUDIES

It is interesting to evaluate the volatility of
spectral parameters of HRV in conditionally
healthy volunteers with normalizing of BMI by
dietary recommendations.
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