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Aim. The article deals with establishing psychophysiological features in overweight women
to develop a set of measures for weight decrease and psychocorrection. Materials and methods.
We studied two groups of women who were willing to participate in the study: the first group —
mean age 54.2 + 3.0; the second group — mean age 25.0 + 1.7. The average BMI of the first group
corresponded with obesity values (32.3 £ 1.6), while an average BMI of the second group was
within the upper limit of reference values (23.7 + 0.9). However, according to body composition
data, there was a risk of BMI increase. As far as the percentage of adipose tissue exceeded
the recommended values, recommended weight loss was 18.2 & 2.6 kg for the older group and
5.6 = 1.4 kg for the young group. Two groups of women of the same age with normal weight
were examined as control groups. Results of the study revealed both age-related and psychophy-
siological features in women of different weight. EEG analysis showed that alpha rhythm ampli-
tude in women from the first group was higher on average and frequency was lower compared
to the second group. In the experimental group, we also revealed a higher level of delta activity
in the frontal region at rest. The study of a psychoemotional status revealed that all participants
hardly coped with stress. However, young participants overcame stress more easily compared to
the older group. Anxiety assessment showed increased values of anxiety. In all participants, per-
sonal anxiety was almost at the same level within 48 points. Situational anxiety was higher in
young women (51.2 £ 1.3 and 49.6 + 2.1 points, respectively). Conclusion. The most psycho-
physiological indicators identified functional stress, particularly in overweight older women.
To preserve the optimal psychophysiological status of persons participating in weight correction
programs, it is also necessary to correct a psychophysical status in accordance with age-related

features.

Keywords: overweight, age, structure of body tissues, electroencephalography, psychoemo-

tional state, functional stress.

Introduction. According to WHO statistics,
more than a billion people are overweight [10].
In Russia, more than 30% of working age per-
sons are obese, and 25% are overweight. WHO
estimates obesity as a global epidemic which
threatens millions of people. There is an estab-
lished link between obesity and such diseases as
type II diabetes mellitus, arterial hypertension,
atherosclerosis, some malignant tumors, and
musculoskeletal system diseases.

Preserving a standard body structure and op-
timal functional status requires to correct nut-
rition and practice physical exercises. Even
7-minute aerobic load each day for six weeks
results in reducing fat mass and waist circumfe-
rence as well as improving the cardiovascular
system in young people [4].

The control of a balanced nutrition and body
structure plays an important role in sport. A cor-

relation between body composition and tolerance
to intensive mental loads accompanied by ade-
quate nutrition was studied in elite water polo
athletes [5]. The conclusion was made that moni-
toring of body cell mass provides valuable in-
formation for assessing training effect and pre-
venting performance reduction.

Quick fat loss results in the negative changes
in a psycho-functional status. In 18 hours after
weight cutting in elite wrestlers, the authors [6]
revealed a change in the effectiveness of linear
and angular kinematics of single-leg technique.

The results of the study on the mental as-
pects of eating behavior disorders were published
[1, 3, 15]. It was established [11] that the psycho-
logical risk factors for excess weight in women
are a low level of subjective control over impor-
tant events and interpersonal relations, alexithymia
tendencies, and an increased level of hetero- and
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autoagression. However, the issue of personality
features and their connection with eating behavior
in people with excess weight from different age
groups is not sufficiently studied. The under-
standing of psychophysiological features in per-
sons with excess weight is essential for developing
the means of psychological obesity treatment.

Aim. This study aimed to reveal psycho-
physiological features in women with excess
weight for further development of the program
including means for weight loss and psychological
correction.

Materials and Methods. We studied two
groups of women of different age: the first group —
mean age 54.2 + 3.0; the second group — mean
age 25.0 £ 1.7. The average BMI of the first group
corresponded with obesity values (32.3 + 1.6),
while an average BMI of the second group was
within the upper limit of reference values (23.7 £
+ 0.9). However, according to body composition
data, there was a risk of BMI increase. All parti-
cipants wanted to take part in a previously de-
scribed weight correction program which includes
the recommendations on nutritional rebalancing
developed by B. Pance and psychological support
training developed by T.V. Popova.

Control groups involved people of the same
age with a standard weight who practiced activity
on an occasional basis. Each group consisted of
15 persons. All participants were of the same
professional field (university professors and
employees, school teachers and employees, stu-
dents in natural sciences) and had no health-
related complaints at the time of examination. All
participants provided their informed consent in
a written form.

Our examination included body composition
and psycho-physiological functions analysis.
composition parameters, bioelectrical impedance
was measured with Tanita BC-418MA analyzer
(certificate No 2005/806 dd. 06.06.2005) to ana-
lyze body composition parameters. The analysis
of a psycho-emotional status was performed by
using Spielberger State-Trait Anxiety Inventory
[13], the self-assessment of well-being, activity,
and mood proposed by V.A. Doskin [2], as well
as psychological tests for the ability to overcome
stress [7]. Electroencephalography (EEG) was
conducted with Neuron-Spectrum equipment
(Neurosoft, Russia) by using a standard scheme
of multi-channel registration with 8 cup elec-
trodes connected to ear electrodes and placed in
accordance with the 10-20 system. We also re-
gistered the cardiointervalogram (CIG) by using

a computer program for the analysis of heart rate
(HR) structure and the spectrum of cardiac inter-
vals; arterial pressure was measured according
to the Korotkov’s method.

The statistical processing of the data ob-
tained was conducted with the help of the Statis-
tica 6.0 software package (StatSoft, the USA) and
SPSS. We calculated the arithmetic mean of va-
riational series (M), the mean error of arithmetic
mean (m), and Student’s t-criterion. A critical
level of significance for statistical hypotheses
was fixed at 0.05.

Results. The results of the study revealed
certain peculiarities of psychophysiological func-
tions in persons with excess weight.

The group of older women (1) differed from
the group of young women (2) by significantly
higher body mass, fat mass, total water, and BMI.
To achieve optimal performance, weight to lose
for older women was 3 times higher than for
young women (Table 1).

In older women, BMI values corresponded
to obesity, while in the group of young women
BMI values were within reference limits except
for some participants whose BMI was 1-3 c. u.
higher.

In control groups, all weight indicators were
lower than in experimental groups. However, in
the group of young women, differences were sig-
nificant in terms of body weight, while in older
women only the 4™ and 5™ groups of parameters
were not statistically significant. The most pro-
nounced differences were registered in body
weight, fat mass in %, and body weight to lose
in kg.

Despite the low weight index in participants
from the control group, the majority of women
show the necessity of losing weight to achieve
optimal values. This means that the body weight
index alone does not prove that body weight is
normal. A comprehensive analysis of fat-free and
fat tissue structure in different parts of the body is
necessary for obesity prevention.

The distribution of fat-free and fat mass in
the limbs and body is of particular interest (Fig. 1).

In both groups, we established a lower fat
mass percentage in the body compared to the
limbs and a greater fat mass in kg. With a more
significant amount of adipose tissue in older
women, fat-free mass and muscle mass in all par-
ticipants were greater than fat mass. In young
women, fat mass in the body was significantly
lower than in older women (9.8 + 3.3 and 18.8 +
+4.1 kg; P <0.05).
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Table 1
Indicators of body weight structure in participants
Group . Parameters

Weight, kg BMI, c. u. FAT, % TBW, kg NFAT, % LOSE, kg
1 88.9+5.7 323+1.6 424 +1.8 36.9+1.6 28.7+0.3 182+2.6
2 64.1+2.5 23.1+0.9 304+1.6 323+0.9 269 +0.3 56t1.4
1C 64.5+3.2 229+0.9 254+2.5 33.2+0.8 28+ 0.4 51+1.5
2C 57+2.38 189+1.3 23.6+2.6 31.6+0.7 258t 1.5 3.8+0.9
P 1-1C <0.05 <0.05 <0.05 <0.05 >0.5 <0.05
P 2-2C <0.05 <0.05 <0.05 >0.5 >0.5 <0.05

Note: 1, 2 — experimental groups, 1C, 2C — control groups. Weight — body weight, kg; BMI — body mass index,
kg/cmz; FAT% — fat mass, %; TBW — total body water, kg; NFAT — recommended fat mass, %; LOSE — recom-

mended weight to lose.
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Fig.1. Body structure in older (A) and younger (B) women: 1, 2 — right and left arms;
3, 4 —right and left legs; 5 — trunk. 1st bar in the group — fat tissue in %, 2nd — in kg;
3rd - fat-free tissue in kg; 4th — muscle tissue in kg

The study of a psychoemotional status re-
vealed that all participants hardly coped with
stress. However, young women overcame stress
better (53.2 + 2.2 points) compared to older
women (72.3 £+ 2.5 points, P < 0.05).

The assessment of anxiety level showed its
increased values. In all participants, situational
anxiety was almost the same within 48 points.
Situational anxiety in young women was higher
compared to older women (51.2 + 1.3 and 49.6 +
+ 2.1 points, respectively). This is possibly due to
greater professional experience of participants
from the older group.

The self-assessment test of a psychoemo-
tional status did not reveal any significant diffe-
rences between groups. Mood and well-being
indicators were within 5.4-5.7 points, while ac-
tivity indicators were lower (4.6—4.9 points).

Heart rate variability analysis revealed that
HR in women from the first group was signifi-
cantly higher compared to the second group
(81.8 £ 4.5 and 64.4 £ 3.2 bpm; P < 0.05).
The activity indicators of the sympathetic system

(AMo) in the first group were also higher (50.7 +
+3.2 and 27.5 + 2.3 %, P < 0.05, respectively) as
well as the activity indicators of central regulatory
mechanisms (SI 120.8 + 5.6 and 49.1 + 2.8 cu,,
P < 0.05). In participants from the first group,
the indicators of vagosympathetic interaction
(LF/HF) obtained in HR spectral analysis were
2 times higher compared to the second group.
These data prove that functional stress in older
women is more pronounced than in young women.
In the first group, average systolic arterial
pressure was 132.6 = 4.6 mmHg; in the second
group — 109.2 + 3.2 mmHg (P < 0.05); diastolic
pressure — 85.8 £ 3.1 and 73.0 = 2.2 mmHg,
respectively (P < 0.05). Therefore, in the first
group, we revealed a tendency to hypertonia.
In two women from the first group, arterial pres-
sure indicators did not exceed 140/90 mmHg.
EEG analysis showed (Table 2) that alpha
rhythm amplitude in women from the first group
was higher on average and frequency was lower
compared to the second group. Frontal lobe
dominance was more frequent, while occipital
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Table 2
Comparative analysis of the bioelectrical activity of the brain in persons with different body weight indicators
Alpha rhythm Low-frequency | High-frequency | Alpha rhythm Alpha rhythm
. Alpha rhythm . .
Groups | amplitude, frequency. Hz beta rhythm beta rhythm dominance dominance
mkV d Y index, % index, % in the right region | in the left region
B | 12:48 89+15 4418 7426 | Frontal parictal, | p Lol frontal
| occipital
R | 774+38 | 9.65+08 5+2.1 8+ 1.5 Occipital Central,
occipital
Te B 9.5+3.1 9.6+1.3 4+0.9 7.8+3.3 Frontal, occipital Parietal
R | 1355+£7.5* 106+1.4 5+£2.2 9+£26 Occipital Occipital
B| 11+22 95418 3407 73+32 | Frontal, occipital | LcmPoral
2 occipital
R | 66.4+47*%* 102+1.1 4+2.1 54 2.2%* Occipital Central, parietal
Frontal, parietal Frontal,
B| 13426 89+09 3+12 6.5+£2.5 - Panietal, | e mporal,
2C occipital ..
occipital
R 184 + 6.8%* 105+ 1.6 4+14 6+24 Occipital Occipital

Note: 1 — older group; 2 — young group; 1C/2C — control groups. B — background conditions, R — relaxation;
* — significant differences between experimental and control groups; ** — significant differences between the first

and the second groups.

lobe dominance was found only in one person.
During relaxation, alpha rhythm appeared mainly
in occipital lobes. However, its amplitude was
significantly lower compared to control groups.
Compared to control groups, in the majority
of overweight women (80%), we registered delta-
frequency slow-waves (frontal, central, temporal
regions), and in 10% of women, we also found
theta-frequency waves in the frontal region.
Therefore, in the majority of groups, we re-
vealed the EEG signs of functional stress.
Discussion. The results of our study prove
the increase of psychoemotional and functional
stress in overweight persons. European scientists
also admit that constant stress among both pro-
fessors and university students contributes to
psychoemotoional and functional stress [8]. More
intensive physical loads can explain the fact that
this stress is more pronounced in the older group
than in the young group. Moreover, with the in-
crease of physical activity in young women, there
is a decrease in adipose tissue in the body [17].
This is possibly connected with a decrease in the
so-called obesity factors contributing to the de-
velopment of metabolic syndrome [9].
Neurohormonal mechanisms play an impor-
tant role in weight regulation. For example, the
study of Clozapine antipsychotic medication [12]
revealed that in the majority of participants
Clozapine caused weight increase against the im-
provement of mental status. However, certain
participants demonstrated a weight decrease.

It was established [14] that neurotransmitters and
neuropeptides contribute to the inclination to
obesity through a complex chain of reactions.

The histamine inhibition of the mesolimbic
pathway involved in appetite regulation was
studied. It was established that the agonists of H1
receptors decrease appetite and food intake.
Leptin is one more anorexigenic hormone which
acts through histamine. Some other neuropep-
tides such as an a-melanocyte-stimulating hor-
mone, leptin, insulin, and glucagon are considered
as playing a role in appetite decrease [16]. There-
fore, psychophysical correction of the body con-
tributes to a psychological status and normalizes
body weight through neurohormonal mechanisms.

Conclusion. Our previous studies showed
that psychophysical relaxational self-regulation
contributes to the optimization of a psycho-
physical status against weight cutting in wrestlers
[8]. This study proves the increase of psycho-
emotional and functional stress in untrained over-
weight women. These facts allow us to recom-
mend psychophysical correction for optimizing
psychophysical status during weight decrease in
women of the age groups studied.
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NCUXODPU3NONOTIMYECKUN CTATYC
nuy € N3bbiITOYHbIM BECOM

T.B. Monoea’, 6. Manc?, I.U. Makcymoea', 10.6. Kopa6neea', O.I". Koypoea'

"KOxHO-Ypanbckuli 2ocydapcmeeHHbill yHugepcumem, 2. YensbuHck, Poccus,
’Akademusi Ile MMaHc, 2. Mapux, @paHyus

Heab. BeigBuTh ncuxodu3nonoruyeckie 0COOEHHOCTH JKEHIIUH ¢ Mpo0ieMaMu H30BITOY-
HOTO Beca ISl NalbHEeH el pa3paboTKu KOMILIEKCa, BKIIFOYAIOIIEr0 CPEICTBA IS CHUYKCHUS Be-
ca W NCUXOKOppeKiuu. MaTepuajibl 1 MeToAbl. VccrienoBansl [Be TPYNIBI JKEHIIUH, MOXKe-
JIaBITUX 3aHUMAThCS 0 MIPOrpaMMe KOPPEKIH Beca: 1-1 — cpenuunit Bo3pact 54,2 = 3,0 u 2-a —
25,0 £ 1,7 roma. B 1-i1 rpymnme cpenumii uanekc maccel Tena (32,3 + 1,6) cBunerenscTBoBal 00
OXXupeHuu, Bo 2-it rpymnme (23,7 £ 0,9) o ObuT Ha BepXHEH TPaHUIIE HOPMBI, HO CYIIECTBOBAI
PHCK ero noBbliieHus. Tak, IPOIEHT >KUPOBOW TKAHU MPEBBINIAT PEKOMEHAyeMbIe IUMPHI, U pe-
KOMEHIyeMas IoTepsl Beca COCTaBMia Juid crapiueil rpynmsl 18,2 + 2,6 kr, a 711 MOJIOJBIX UC-
nbITYyeMbIX 5,6 + 1,4 kr. B xauecTBe KOHTPOJILHBIX 00CIIEIOBAHBI IBE TPYIIIIBI JKEHIIMH TOT'O e
BO3pacTa, ¢ HOPMaJLHBIM BecoM. Pe3ysbTaThl. VcciaemoBanus BEISIBIIIM KaK BO3PACTHEIC, TaK H
0COOCHHOCTH TMCUXO(H3UOIOTHICCKUX IMOKA3aTeNeH y KCHIIMH C pa3HbIM BECOM. AMILTUTYAA
anbda-putma I3I" y ucnbiTyeMbIxX 1-i rpynmbel OblIa HIDKE, @ YaCTOTA — BEIIIE; BEISIBICH TAKXKE
Ooyee BBICOKMI YpOBEHb aKTHBHOCTH [ENIbTa JWANa30Ha B JIOOHOW 00NacTH B IOKOE, 9eM Y
JKSHIIMH KOHTPOJIBHOW Tpymmbl. MccienoBaHue MCHXOAMOIMOHANBHOTO COCTOSHHS ITTOKAa3allo,
YTO BCE UCHBITYEMBbIE OTHOCIUIUCH K KaTETOPHH JIUII, C TPYAOM CIIPABISIOMIAXCS CO CTPECCaMHU.
OpmHAaKo MOJOBIE MCIBITyeMbIE JIErde CIPABIISIOTCS CO CTPECCOBOM CHUTyaIlMel 10 CPaBHEHHIO
CO cTapmiMH. Pe3yrnbTaThl OLIEHKH TPEBOXKHOCTH MOKA3alli €€ IOBBIIICHHBIH YPOBEHb, Y BCEX
HCOBITYEMBIX TPYIN HAOMIOACHHUS JTUYHOCTHAS TPEBOXKHOCTH OBIJIa MPAKTHYECKH aHAJOTHIHOH,
B mpenenax 48 OamioB. YPOBEHb K€ CHTYallIOHHOW TPEBOXKHOCTH y MOJIOJBIX KECHIIWH ObUI
BhIlie, yeM y ctapmmx (51,2 = 1,3 u 49,6 + 2,1 Gamia COOTBETCTBEHHO). 3aKi0oueHne. bosb-
HIMHCTBO HCI/IXO(I)I/ISI/IO.HOFI/I'-ICCKI/IX nokasarejei CBHUCTCIILCTBOBAJIN O (l)yHKLIl/IOHaIleOM Ha-
MIPSDKEHUH, OCOOCHHO Yy JKEHIIUH CTapIIero Bo3pacra ¢ U30BITOYHBIM BecoM. ClieiaHo 3aKiroue-
HUE, 9TO JIJIsI COXPAHEHUS ONTUMAIIEHOTO MCUXO0(MU3UOIOTHYSCKOTO CTaTyca JIUI, YIaCTBYFOIINX
B IIpOTrpaMMax 10 KOPPEKIUH Beca, HEOOXO0aMMa TakKe KOPPEKIUS TICHXO(PH3MIECKOTO COCTOS-
HUS C YIETOM BO3PACTHBIX OCOOCHHOCTEH.

Knroueenie cnosa: uzdbimounslil 8ec, 603pacm, CmMpyKmypa mxaHetl meid, 31eKmposxyeda-
Joepapusi, NCUXOIMOYUOHATIbHOE COCMOSIHUE, PYHKYUOHATIbHOE HANPSIHCEHUE.
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