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

Advrrverkes M., Ohonjo C., Hagem O., Belal 8. . 5.
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 o heart rate variability (HRV) speciral parameters depending on body mass index (BMI) were
evaluated. According to WHO recommendations on the calculation and interpretation of BMI1 were such
groups of volunteers: underweight, norma!l body weight, overweight, obesity | degree, obesity 11 degree,
obesity 111 degree. Among HRYV 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 1 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, LLF 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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JAJNEKHICTh CNNEKTPAJBHUX XAPAKTEPUCTHUK BAPIABEJILHOCTI CEPUEBOTIO
PHTMY BIA HIAEKCA MACH TIJIA ¥ YMOBHO 320MOBHX 20LPOBOJILUIB

Aipmyry M., Oxononee K., Xazes O., beawr C AL C
Xapkirchkuii Hanionaneuuit yHisepeuteT imeni B, H, Kapasina, m, Xapkis, ¥ xpaina

Y 102 ymorHo 310poRux A06poroakiir ¥ Bl Bia 19 no 30 pokie (cepennifi rik 19,53 + 11 poxir) Oyna
OIlIHEHA MIHNHBICTE CNEKTPANThHHUX NapameTpir BapiabennHocTi cepieroroe putmy (BCPY B 3anewkHocT Rif
iHaekey macu tina (IMT). Bianosigno ae pekomenpaniii BO3 wouo pospaxyHky ra intepnperauii TMT Oyan
BUIINEHT Taki rpynn J00pOBOILUIB: HEOOCTATHS BAra, HOPMA/IbHA BArd, HAOMIpHA Bara, OKHpiHHA | cTynens,
okupinua |l ctynens, owupinng [ ctynens, Cepen noxaznukie BCP oninworany 3araneiy notyusuicts (TP,
ms’), NOTYKHICTh Tyie Huzbkux (VLF, ms®), nusskux uactor (LF, ms®) i rucoknx (HF, ms’) uactoT 1oMeHin
cnexrpy BCP B 5-xeununnux iwtepsanax EKT B T cransapraomy einsenenni. Hani Oyau odpobiceni
METOOAMH HENAPaMeTPHUYHOT CTATHCTUKH. BCTAHOBICHO, WO CHEKTPAIbHI XAPAKTEPHCTUKHN BApiadeibHOCT
CEPIEROTO PHTMY ¥ MOOPOROAKILE 3 HOpMankHUM [MT mawTe Bucoky TP i3 rapMOHIAHAM CRIRRITHONIEHHAM
Mix nomenamu VLF, LF, HF; suuxenns abo nminguinenns IMT nporoxye sHikedHa TP 3a paxyHok
SMCHLWIEHHA NOTY#HHOCTT BCix cnexrpis BCP (VLF, LF, HF) 3 nepesamannam aoni VLE i ueid edexr spocrac
31 30INBWCHHAM CTYIICHA BIAXUICHHS NapaMeTpa.

KAFOYOBI C/IOBA: rapiabenkHICTh CEPIGROTO PUTMY, THEKC MACH TiJIA, YMOBHO 3/I0PORI 100pORONKIL

3ABUCHMOCTh CNNEKTPAJILHBIE XAPAKTEPHCTHK BAPHABEJBHOCTH CEFPAEYHOTO
PUTMA OT HHAEKCA MACCBI TEJIA Y YC/A0BHO 3J0r0OBbIX JOrOBOJAbLILIEB

Aaymyry M., Oronmao K., Xazem O, Benaax C. A. C.
XapbKOBCKHI HALMOHANLHBIHA yHuBepeHTeT nvenu B. H. Kapasunua, r. Xapekos, Vipanna

¥ 102 ycIIoBHO 3A0POBBIX O0OpOBOIBIER B Bo3pacte oT 19 ao 30 et (cpennuii Bospact 19,53 + 11 ner)
Onina OTEeHEeHa W3IMEHUWROCThL CHEKTPANLHEIX mapaMeTpor RapwaldennHocTu cepredusore putva (BCP) v
3ABMCHMOCTH 0T MHfekca macchl Tena (MMT). B cootretcTBuM ¢ pexomennanmamn BO3 no pacuery w
waTepnpetauu UMT  Owan  BHOeneHwl cledylluye Tpynnel Do0poBOABLEE: HedOCTATOUHHI  Bec,
HOPMaIbHBIH Bec, M30bITOMHBIA Bee, okupeHne T crencHu, oxupenue T crenenn, oxknpenue TIT crencHn.
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Cpeau nokazareneii BCP ougHusany obwywy MowHoceTs (TP, ms2), MowHOCTE oveHs HU3KnX (VLY, ms2),
Huszkux vactoT (LT, ms2) n Beicoknx (HF, ms2) wacror gomenos crnextpa BCP B 5-MUHYTHBIX nHTCpBAIAX
KT & 1 cranpapriom oreesienun. Jlanunie Ghiin 06paboTannl METO/IAMH HENAPAMETPHUECKON CTATHCTHRH,
YCTaHORNEHO, UTO CMEKTPANbHLIE XAPAKTEPHCTHKH RAPHADEIRHOCTH CEPACYHOIO PHTMA ¥ A00PORONLIER C
AopmaabHbst HMT umcioT sorcoiyo TP ¢ rapMoHHHHBIM COOTHOIWICHHCM MCeady soMmcHaMe VLF, LE, HF;
cHu#keHne uin noesiweHue UMT nposouupyer cHumenne TP 3a cqeT YMCHBLIICHHA MOLHOCTH BCEX
cnexrpor BCP (VLF, LT, HF) ¢ npeodnananuem nonu VLF u oror >ddexr roszpacraer ¢ yrenuucnuem

CTENCHW OTKNOHEHHA MApaMeTPa.

KTHOYEBLIE C/TOBA: sapnadeibHOCTL CCPUCHHOIO PUTMA, HHICKC MACChl TE1a, YCJIOBHO 300DOBbLIC

1OBPOROIBLEI

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
obusity ol varying degree.

[Ieart rate variability (ITRVY} is the carlicst
indicator of violations ol adaptation reserves ol
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
rcgulatory  systems  bascd on  spectral
charactcristics of IIRV in conditionally hcalthy
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 trom body mass index in
conditionally healthy volunteers.

MATERIALS AND METHODS

The study involved 43 volunteers aged [rom
19 to 30 years (average age is 24,5+ 50
years). Inclusion criteria; age over 20 vears,
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 WIIO guidclincs for BMI intcrpretations [1]
were such groups of volunteers: underweight,
normal body weight, overweight, obesity |
degree, obesity Il degree, obesity [l degree

(table).

Table
Characteristic of groups of volunteers

Groups of voluntcers BMI (kg/m”) Number c;il'l;’olunteers A‘(!;;ifida)ge
Underweight 16 — 18,5 20 22,7+£3.2

Normal weight 18,5-25 25 22,5+£29
Overweight 25 30 20 23.5+62

Obesity 1 degree 30-35 15 24,1+ 4,1

Obesity 1T degree 35-40 17 281+ 10,0
Obesity 11T degree more than 40 5 26+ 3.6

Note: p =2 0,01 between groups

Among HRV parameters were evalualed
total power (TP, ms2), power of very low
frequency (VI.I°, ms2). low [requency (LI,
ms2) and high frequency (HF, ms2) domains of
HRV spectrum in the S-minute intervals of

LCG in 1 standard lead [2] on the diagnostic
complex «Cardiolab 2009».

Statigiical analysis of the resulis [or each
subject was carried out using Microsoft Excel.
Average values (M) and standard deviations



(sd) of TP, VL.F, L.F 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 HRY in patients with normal
BMI have a high TP with harmenious relations
between VL.F, LF and HF domains. All BMI
abnormalities provoke TP  reduction by
decreasing power of all domains of HRV
(VLF, LF, HF) and this effect increases with
the degree of deviation.
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Fig. Average valucs (M) and standard dcviations (sd) of TP (a), VLF (b), LF (¢) and HF (d} in
voluntcers with underweight, normal body weight, overweight, obesity I degree, obesity Ll degree,
obesity I 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 ocur 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 bedy weight, which allowed
identifying underweight, normal body weight,
overweight, obesity | degree, obesity 1l degree,
obesity [11 degree [1].

Wec have found that spectral characteristics
of I[IRV in paticnts with normal BMI have a
high TP (7742 msg) with harmonious rclations
between VLF (23 %), LF (43 %) and IIF
(34 %) domains. In volunteers with unter- and
overweight was observed practically same
reduction of TP (3857 and 3625 ms’ against
7742 ms” in volunieers with normal BMI) hy
all domains (VLF, LF, HF), but with
preservation of their proportions. In volunteers
with obcsity was obscrved increases with the
degree reduction of TP by declining power of
all domains of HRV (VLF, LF, HF) with a
predominance of VLI proportion.
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CONCLUSIONS

1. Spectral characteristics of HRV in
patients with normal BMI have a high TP with
harmonious relations between VLI, LI' and HIF
domains.

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

3. TP reduction with declining power of
all domains of HRV (VLF, LLF, HF) with a
predominance of VI.F 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 voluntcers with normalizing of BMI by
dictary recommendations.
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