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Mental health and sleep disorders in obese
patients, their relationship with clinical and
pathogenetic changes in the organism and impact
on quality of life

T.0. Bagro, V.I. Tkachenko
Shupyk National Healthcare University of Ukraine, Kyiv

In the world the problem of obesity is an important aspect in the non-infectious diseases progression. It is known, that
95% of the pathogenic factor for the obesity development depends on the changes caused by neurochemical, hormonal
and metabolic mechanisms that occur by depression, anxiety, eating disorders, circadian rhythms and sleepiness.

The objective: to determine the psychosocial features and their relationship with clinical and pathogenetic changes in
obese patients of working age.

Materials and methods. 75 patients with obesity of the 1st and 2d degrees (39.03+0.93 years old) and 75 practically
healthy persons of the corresponding age (36.84+0.96 years old) were examined. Waist circumference (WC), hip cir-
cumference (HC), body surface area (BSA), waist/hip ratio (WHR), conicity index (ConlI), a body shape index (ABSI),
abdominal volume index (AVI), blood pressure, blood levels of glucose, insulin, index HOMA, cholesterol, lipidogram
indicators, serotonin, and leptin were determined in the patients.

The psychological status was assessed by Hospital Anxiety and Depression Scale (HADS), Hamilton Anxiety Scale
(HAM-A), the Dutch Eating Behavior Questionnaire (DEBQ), Epworth Sleepiness Scale (ESS), Pittsburgh Sleep Qual-
ity Index (PSQI), the patient’s quality of life — by 36-Item Short Form Survey (SF-36). The statistical analysis was
conducted by IBM SPSS Statistics, Statistica 12, descriptive statistics Excel 2010.

Results. The patients of the studied group, unlike the control group, had significantly higher indices of WC, HC, BMI,
WHR, Conl, ABSI, AVI, HOMA index, blood pressure, glucose, insulin, total cholesterol, lipidogram, leptin and the
lower level of serotonin. This was accompanied with clinically expressed anxiety of depression which led to eating disor-
ders (a tendency “to eat emotions”, to overeat when food is available, a habit to eat without restrictions), sleep disorders
(excessive day time sleepiness, low quality of sleep) and reduced quality of life.

The results of correlation analysis indicate a strong or moderate positive correlation between obesity indices, glucose
level, lipidogram, atherogenicity index, HOMA index, scores of depression and anxiety scales, as well as strong negative
correlation with ABSI index, high density lipoproteins, serotonin. In addition, a positive correlation was found between
leptin level and scores of depression and anxiety scales, scores of eating behavior, sleepiness, and a negative correlation
was determined between these indices and serotonin level.

Conclusions. The patients of the studied group (100.0 %) had abdominal obesity. Among the anthropometric indices
ABSI and AVI ones were the most significant and informative for determination of abdominal obesity in gender aspect,
this can be an alternative for MRI diagnosis of visceral obesity at the level of primary medical care.

A close relationship between abdominal obesity with psycho-emotional disorders, disorders of sleep and eat behavior,
metabolic disorders, leptin and serotonin levels was determined. Taking into account these interrelationships in a pa-
tient-centered management in persons with obesity will improve the quality of medical care.

Keywords: abdominal obesity, anxiety, depression, quality of sleep, sleepiness, eating behavior, serotonin, leptin, primary medical care.

MopyLueHHs NCUXiYHOro 3A40pPOB’°H Ta CHY Y NaLIEHTIB 3 OXXUPIHHAM, TX B3aEMO3B’ 130K
3 KNiHIKO-NaTOreHeTUMHNMMN 3MiHaMM OPraHi3My Ta BMJIMB Ha AKICTb XXUTTS
T.O. barpo, B.I. Tka4yeHko

[IpobieMaTka OKUPIHHS Y CBITI Bi/lirpa€ BaKJIMBY POJIb Y IIPOTPecyBaHHi HeiH(beKIiiHIX 3aXBOproBaHb. Bigomo, 110 95% naro-
FeHETUYHOTO (haKTOpa PO3BUTKY OKUPIHHS 3aJI€KUTh BiJl 3MiH, IKi 06YMOBJIEHT HEHPOXiMIYHUMM, TOPMOHATBHUMMU Ta METab0Ii4-
HUMHI MexaHi3MaMu, 1110 BUHUKAIOTh IIPU JIeNIPecii, TPUBO3i, IOPYIIeHH] XapuyoBOI MOBEAIHKY, IIMPKAIHUX PUTMIB Ta COHJINBOCTI.
Mema docaidcenns: BUSHaYEHHsI TICHXOCOIIAIBHIX 0COOIMBOCTEN Ta iX B3AEMO3B’130K 3 KJIiHIKO-[TATOT€HETHYHNMI 3MiHa-
MM y HALIEHTIB IPale3/aTHOrO BiKY 3 0XKUPiHHSM.

Mamepianu ma memoou. O6¢resxeHo 75 nalieHTiB 3 okupinHsaM 1-ro Ta 2-ro crynens (39,03+0,93 poky) ta 75 npakTudHo
310poBuUX 0cib BiAnoBinHOTO Biky (36,84+0,96 poky). [lamientam Busnauamu o6’'em tauxii (OT) Ta creron (OC), mwiomty 1mo-
Bepxni Tina (BSA), criiBBignomenus Tauii/creron — WHR, ingexc konycuocti (Conl), ingexc ¢hopmu tia (ABSI), ingexc ab-
nominanbioro 06’emy (AVI), aprepiaabHuil THCK, PiBHI B KPOBi ITI0K03H, incyminy, ingekcy HOMA, xoecTepuiy, TOKa3HUKH
JIIIOrpaMu, CEPOTOHIHY Ta JICIITUHY.
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[IcmxoconianpHUll cTATyC OIMIHIOBAIN 32 AOMTOMOTOIO TOCTiTaabHOI mkasu TpuBorn Ta genpecii HADS, mkanu Beka, mrkann
Tamisbrona (HAM-A), Fostanachkoro onuryBaibHuKa xapuosoi noseinku (DEBQ), mkanu consnusocti Ensopra (Epworth
Sleepiness Scale (ESS), ITitc6ypsbkoro onutyBanbHuka sikocti ciy (PSQI), sikocti skurtss — SF-36. CraTucTiynuii aHasis
3ziiicHioBasu 3a ronomoroto IBM SPSS Statistics, Statistica 12, onucosa cratuctuka Excel 2010.

Pesyavmamu. Ilatientn gociigHol TpyIu, HA BiAMIHY BiJl KOHTPOJIBHOI, Masu soctoBipHo Buili nokazuuku OT, OC, IMT,
WHR, BSA, inzekci Conl, ABSI ta AVI, ingekcy HOMA, AT, rmoko3u, iHcytiHy, 3arajJbHOTO X0JEeCTEPUHY, JIilli/[0rpaMu,
JIETITUHY i HUKYMit piBenb ceporoniny. Ile cynpoBoKyBasoch KJAiHIYHO BUPAKEHOIO TPUBOTOIO YN JIETIPECi€I0, 1110 BIIMHYJIO
Ha [0SIBY 3MiH XapuoBOi OBEAIHKY (CXUIIBHICTD «3ailaTh eMOIlii», TlepeigaTy pu JOCTYITHOCTI iK1, 3BUUKa /10 XapuyBaHHs (e3
0OMesKeHD ), IOPYIIEHHs! CHY (HaZMipHa JIeHHA COHJIMBICTD, HU3bKA SIKICTh CHY) Ta 3HUYKEHHS SIKOCTI JKUTTSL.

Kopesnsriiinuii aHasia mpoeMOHCTPYBaB CUIBHUN ab0 CepeiHboi CHIIN TMTO3UTUBHIH KOPEISAIIHHUHT 3B’I30K MixkK iHIeKCaMK
OKUPIHHSI, PIBHAMU TJIIOKO3H, JIMiZOrpamMu, iHAEKCOM ateporeHHocTi, ingekcom HOMA, sienrtuny, GasaMu mkas jaenpecii i
TPUBOTHU, & TAaKOXK cuibHuil HeratuBHuii 3 ingexcom ABSI, JIIIBIII, ceporoninom. Kpim TOro, mo3uTuBHUil KOpeIAIiiiHII
3B’I30K CIIOCTEPiraBes MizK PiBHEM JIENITHHY Ta OaJaMi [IKaJI Aenpecii Ta TpuBory, GajaMu XapuoBoi OBEAiHKH, COHJIMBOCTI Ta
HEeTaTUBHMIA KOPEJIAIiiTHNIT 3B’30K 11X [TOKa3HUKIB 3 PIBHEM CEPOTOHIHY.

Bucnosxu. auientu gocaiguoi rpyrnu (100%) manu abnominanbhe osxupintst. Cepe aHTPOIOMETPUYHUX 1HIEKCIB HATOLIbIIT
JOCTOBIPHUMU Ta iHGOOPMATHBHUMHU JIJIsI BUSHAYEHHsI aGIOMIHATBHOTO OKUPIHHS B TeHAEPHOMY actekTi € ingexcn ABSI Ta
AV, mo moske 6ytu asnbrepaarusoro MPT fiarHocTHKY BicliepaJbHOTO OKUPIHHS B IIEPBUHHII MeanuHiii gonomosi. BusHa-
YEHO TICHUI B3a€MO3B’s130K abI0OMiHAIILHOTO OKUPIHHS 3 IICUXOEMOIIMHIME PO3JIAaMHU, TOPYLIEHHSIME CHY, XapYOBOI [OBe-
JIHKH, METabOJIIHIME TTOPYIIEHHSIME Ta PIBHSAMM JIETITHHY i cepOTOHIHY. BpaxyBaHHst IIMX B3a€MO3B’sI3KiB IPU 3aCTOCYBAHHI
HaLi€HT-OPiEHTOBAHOIO Mi/IXO/y BEICHHA I1ali€HTIB 3 OXKUPIHHAM J03BOIUTD [IOKPAILUTY AKICTb MEJUYHOI JOIIOMOTI'U.
Kmouoei crosa: aboominanvie odcupinms, mpueoza, 0enpecis, akicm ciy, COMAUBICIb, Xapuo6a noGedinka, Cepomoniin, 1enmum,

nepeunna meduuna donomoza.

he problem of obesity in the world plays a significant

role in the progression of non-infectious diseases
[1, 2]. Obesity, as a chronic disease, requires significant
attention from family doctors, at primary and preventive
examinations, in order to prevent a number of complications
and help them modify their lifestyle [3].

It is known that 95% of the pathogenetic circle of
the development of obesity depends on changes caused
by neurochemical, hormonal and metabolic mechanisms
that occur in depression, anxiety, eating disorders and
circadian rhythms, drowsiness [4]. Human response to
stress is regulated by neuroendocrine mechanisms of the
hypothalamic-pituitary-adrenal ~ system; disturbances
that occur in it contribute to the emergence of anxiety
and deterioration of the emotional state, which leads
to the development of depression and a decrease in
the concentration of serotonin [5, 6]. Serotonin affects
the regulation of circadian rhythms and food intake
through direct and indirect effects on adipose tissue,
eating behavior, sleep, and appetite [7—17]. Therefore,
in patients with psychoemotional disorders, overeating
is the main mechanism of providing the body with such
neurotransmitters as serotonin and dopamine [18, 19]. The
central regulation of energy balance and eating behavior
occurs in the ventromedial nuclei of the hypothalamus
(satiety center) and in the lateral hypothalamus (hunger
center) [20]. Activation of the hypothalamic-pituitary-
adrenal system not only activates the ventromedial nuclei
of the hypothalamus but also increases the circulation of
corticosteroids in the blood [21, 22]. The increased level of
cortisol and insulin in the circulating blood provokes not
only the utilization of glucose but also the accumulation
of adipose tissue, which, under such stimulation, secretes
adipokines, including leptin [23]. Leptin is a hormone that
stimulates corticotropin-releasing hormone, proopiomela-
nocortin, and melanocortin mRNA in the aquatic nuclei of
the hypothalamus. According to the principle of feedback,
this leads to a decrease in food consumption and loss of
body weight [24—26]. Leptin, insulin and other mediators
of energy metabolism affect the limbic system and the hy-

pothalamus, where receptors found for them control be-
havior, emotions, motivation, and its transformation into
action [27, 28].

The formation of precisely the abdominal type of
obesity closes the pathogenetic circle since visceral fat
is a hormonally active tissue that deepens hormonal
imbalance, causes increased anxiety and depression, which
in turn affects sleep disorders and additional risks of non-
infectious diseases [ 5, 29—32]. Research on the relationship
between abdominal obesity, mental disorders, circadian
rhythm disorders, and the hormonal background will im-
prove a patient-oriented approach and management of
obese patients.

The objective: to determine psychosocial features and
their relationship with clinical-pathogenetic changes in
obese patients of working age.

MATERIALS AND METHODS

We examined 75 patients with obesity of the I and IT
degree (body weight 96.12+1.60 kg, BM1=33.66+0.37 kg/
m?, Ist degree — 51 patients, IT degree — 24 patients),
aged 39.03+0.93 years, including 39 women (weight
90.98+10.51 kg, age 37.74+4.36) and 36 men (body weight
101.69£11.74 kg aged 40.42+4.67 years), who made up
the study group. As a control group, 75 practically healthy
people of the appropriate age (36.84%0.96 years) with
normal body weight (73.33£0.73 kg, BMI 23.50+0.15 kg/
m?) took part in the study, including 39 women (weight
70.29+8.12 kg, age 35.44+4.09 years), 36 men (weight
76.62£8.85 kg, age 38.36+4.43 years).

The next indexes were determined — waist circumference
(WC) and hip circumference (HC), calculated
anthropometric indicators — body surface area (BSA),
Waist-to-Hip Ratio (WHR), Conicity Index (Conl), A body
shape index — (ABSI), Abdominal Volume Index (AVI).
Clinical and laboratory examination included measurement
of blood pressure, blood levels of glucose, insulin, HOMA
index, total cholesterol, lipidogram indicators, serotonin and
leptin. Psychosocial status was assessed using the Hospital
Anxiety and Depression Scale (HADS), the Beck Scale,
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the Hamilton Scale (HAM-A), the Dutch Eating Behavior
Questionnaire (DEBQ), the Epworth Sleepiness Scale
(ESS), the Pittsburgh Sleep Quality Questionnaire (PSQI),
quality of life — SF-36. Statistical analysis was performed
using IBM SPSS Statistics, Statistica 12, and descriptive
statistics Excel 2010.

RESULTS

The detailed analysis of the anthropometric indicators
of patients of both groups with the calculation of BSA,
WHR, Conl, ABSI and AVTI indices allowed to assess the
peculiarities of the distribution of subcutaneous adipose
tissue and determine the presence of abdominal obesity
in the patients participating in the study. According to
the obtained results, the patients of the study group had

TEMMU

significantly higher indicators of WC, HC, BMI, WHR,
BSA, Conl, ABSI and AVI indices, in contrast to the
control group (Table 1). This indicates the presence of
abdominal obesity in most patients of the research group
(n=75,100%).

When analyzing anthropometric parameters in terms
of gender, no significant difference was found in the body
shape of men with and without obesity according to WHR
(p(m/m)=0.21) and the Conl index (p(m,/m)=0.37),
although it was present among women (respectively,
WHR p(w/w)=1.76E-36 and Conl p(w/w)=4.32E-25).
In addition, no significant difference was found when
comparing the indicated indices between men and women
of the experimental group (WHR (p(w,/m)=0.11); Conl
(p(w/m)=0.94)), in that while it was present in the control

Table 1

Results of examinations of patients of study and control groups

Indicator (n=75), M=m

Research group Control group (n=75),

M=zm

BMI, kg/m2 33,66+0,37 23,5+0,15 p<0,05 (p=4,84E-56)
WC, m 1,04+0,12 0,79+0,01 p<0,05 (p=5,85E-24)
HC, m 1,15+0,02 1,04+0,01 p<0,05 (p=1,80E-09)
BSA, m2 2,16+0,02 1,99+0,01 p<0,05 (p=8,21E-09)
WHR 0,91+0,01 0,77+0,02 p<0,05 (p=4,26E-13)
Conl, m3/2/kr1/2 1,27+0,01 1,13+0,02 p<0,05 (p=1,22E-08)
ABSI, m5/3-kr-2/3 0,0772+0,0089 0,0829+0,0096 p<0,05 (p=3,18E-03)
AVI 22,15+0,60 13,51+0,43 p<0,05 (p=8,47E-23)
BPs, mmHg 135,87+1,75 119,12+1,55 p<0,05 (p=3,88E-11)
BPd, mmHg 86,67+1,19 69,35+1,31 p<0,05 (p=1,16E-17)
Glucose, mmol/I 6,31+0,11 4,80+0,06 p<0,05 (p=1,68E-22)
Insulin, plU/ml 17,08+0,53 11,61+0,20 p<0,05 (p=1,15E-17)
HOMA index, pmol-pl-mi2 4,9+0,21 2,45+0,03 p<0,05 (p=2,56E-23)
Total cholesterol, mmol/I 5,44+0,12 4,14+0,10 p<0,05 (p=2,8E-14)
HDL, mmol/I 1,56+0,03 1,59+0,04 p=0,604
LDL, mmol/I 3,79+0,11 1,79+0,12 p<0,05 (p=4,13E-24)
VLDL, mmol/I 0,81+0,03 0,75+0,05 p=0,344
Atherogenic index 2,67+0,14 1,75+0,11 p<0,05 (p=5,71E-07)
Serotonin, ug/I 154,91+2,49 175,73+5,80 p<0,05 (p=1,29E-03)
Leptin, ng/ml 11,72+0,74 6,02+0,25 p<0,05 (p=2,13E-11)
Hamilton anxiety scale, points 11,76+0,58 6,67+0,32 p<0,05 (p=1,73E-12)
. anxiety 10,15+0,54 6,63%0,30 p<0,05 (p=4,37E-09)
HADS, points -
depression 12,04+0,57 6,36+0,37 p<0,05 (p=3,99E-14)
Beck’s (depression scale), points 13,12+0,80 6,87%0,41 p<0,05 (p=1,14E-10)
Emotional type 2,94+0,11 2,32+0,12 p<0,05 (p=1,19E-04)
DEBQ, points External type 3,53%0,10 2,16x0,16 p<0,05 (p=4,22E-11)
Restrictive type 3,80+0,09 3,32+0,11 p<0,05 (p=6,43E-04)
Sleep quality (PSQI Global score), points 8,44+0,34 5,72+0,31 p<0,05 (p=2,75E-08)
Drowsiness (ESS), points 8,49+0,46 6,09+0,33 p<0,05 (p=3,58E-05)
) Physical functioning (PF) 66,1+1,61 85,13+1,5 p<0,05 (p=3,67E-15)
Sggi]epggzszfa' Role functioning (RP) 48,03,91 69,243 3 p<0,05 (p=5,61E-05)
health, points Bodily Pain (BP) 63,6+2,93 72,17+2,9 p<0,05 (p=3,99E-02)
General health (GH) 47,9+2,52 67,05+2,5 p<0,05 (p=2,28E-07)
Vitality (VT) 53,0+1,79 60,87+2,6 p<0,05 (p=7,19E-03)
S;rf’]f);n’;‘st”;?' Social Functioning (SF) 55,442 68 63,43%2.6 p<0,05 (p=3,30E-02)
health, points Role Emotional (RE) 47,5+4,53 46,20+4,1 p>0,05 (p=0,827)
Mental Health (MH) 52,4+3,01 65,28+2,8 p<0,05 (p=2,23E-03)
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(WHR (p(w/m)=2.91E-32); Conl (p(w/m)=1.56E-31)).
These results show the low sensitivity of the WHR
and Conl indices to the description of body shape and
determination of abdominal obesity in the gender aspect,
the insensitivity of these indices to the features of the
physique of female and male organisms.

On the contrary, the ABSI and AVI indices (Table
1) turned out to be more sensitive to the features of body
structure depending on gender — significant differences
were determined between subgroups of men (ABSI (p(m/
m)=1.32E-04); AVI (p(m/m)=192E-07)) and women (ABSI
(P(w/W)=2.37E-21); AVI (p(w,/w)=5.17E-23) of study and
control groups, but when comparing these indices in men and
women of the study group, no significant difference was found
in contrast to the control group (ABSI (p(w/m)=0.70); AVI
(p(w/m)=0.46)), where the difference was significant (ABSI
(p(w/m)=3.75E-30); AVI (p(w/m)=7.64E-32)). This indi-
cates the greatest informativeness of this index for determin-
ing abdominal obesity in the gender aspect.

Therefore, in the patients of the research group, the
presence of abdominal obesity was determined in 100%
of patients, both in men and in women, which is one of
the risk factors for non-infectious diseases and their com-
plications. Although the «gold standard» for diagnosing
visceral obesity is MRI diagnosis [33, 34], this method is
expensive, not always available and safe for the patient,
so such alternative simpler, sensitive and easy methods as
ABSI are more appropriate for primary medical care.

Obesity, especially of the abdominal type, is usually
caused by long-term psycho-emotional experiences, which
affects the eating behavior of patients, sleep disturbances,
often associated with limiting the active functioning of the
body, violations of the respiratory and musculoskeletal
system, and as a result deepens changes in mental health
and causes deterioration of the quality of life 35, 36].

The examination of the mental health of the patients
determined that the patients of the study group had
mental disorders, such as anxiety or depression. Thus, the
presence of depression in the study group was indicated
by the average scores on the HADS scale=12.04+0.57
points, on the Beck scale=13.12+0.80 points, which
corresponds to clinically expressed depression. The
presence of anxiety was confirmed by the average score on
the HADS scale=10.15£0.54 points and on the Hamilton
scale=11.76%0.58 points, which corresponds to clinically
expressed anxiety. While in the control group the mental
disorders were not determined, which was reliably
significant in comparison with the study group (p<0.05).

The presence of mental disorders influenced the
appearance of changes in eating behavior and sleep
disorders. According to the Dutch Eating Behavior
Questionnaire (DEBQ), the scale of the Emotional Type,
the study group had a significantly higher tendency to “eat
emotions” than the control group (p<0.05, p=1.19E-04),
according to the External type scale of this questionnaire,
the tendency of obese patients to overeat when food is
available, in contrast to the control group, was revealed
(p<0.05, p=4.22E-11) and according to the Restrictive
type scale, the study group had a significantly more
pronounced habit of eating without restrictions than the
control group (p<0.05, p=6.43E-04).

TEMMU

When studying sleep disorders and sleepiness using
the Epworth and PSQI Global score questionnaires, it
was determined that the patients of the study group had
excessive daytime sleepiness of a moderate degree, in
contrast to the control group, and low quality of sleep,
which was reliably significant (Table 1).

Obesity, as well as psychoemotional disorders, are
risk factorsformanynon-infectiousdiseasesand are often
associated with arterial hypertension, carbohydrate and
lipid metabolism disorders, hypodynamia, etc [37]. The
results of the clinical and laboratory examination of the
patients of the study group revealed normal high levels of
blood pressure, both systolic (BP=135.87+1.75 mmHg)
and diastolic (BP=86.67+1.19 mmHg.st.), although
with a significant difference in contrast to healthy
people (BP=119.12+1.5 mmHg, BP=69.35+1.3 mmHg,
p<0.05).

The patients of the study group had impaired tolerance
to carbohydrates, insulin resistance and significantly
higher levels of insulin in the blood, in contrast to
the control group. In addition, in the experimental
group there was a violation of lipid metabolism — total
cholesterol values were significantly higher (p<0.05,
p=2.8E-14) and significantly exceeded the target levels
recommended for patients with increased cardiovascular
risk. Other indicators of the lipid profile LDL, VLDL, and
atherogenicity index in the study group were within the
normal range, but also significantly exceeded the levels of
indicators in the control group.

Identified metabolic disorders in the obese patients
were accompanied by hormonal disorders. Thus, the
average level of serotonin in the blood of patients of the
study group was 154.91+2.49 ug/l, which was within
the normal range, but significantly lower than the level
in the control group (175.73+5.80 pg/1, p< 0.05), which
confirms the other authors’ data on the serotonin-
dependent mechanism of obesity development [12,
38—40]. The average levels of leptin in the study group
exceeded normal values and were significantly higher
than those of the control group (p<0.05), the average level
of leptin in women was 11.64+1.34 ng/ml and was slightly
higher than the norm (for women is 3.7-11.1 ng/ml); and
in men it was 11.80£1.36 ng/ml and was twice higher
(the norm for men is 2.0-5.6 ng/ml), which indicates an
excessive amount of hormonally active visceral fat to a
greater extent in men and causes higher cardiovascular
risks. There was no significant difference between leptin
levels in women and men (p>0.05).

Obesity, metabolic changes, and mental state
changes were reflected in the quality of life and social
activity of patients in the study group (Table 1). Thus,
in contrast to the control group, the obese patients had
significantly lower indicators of the components of the
SF36 questionnaire, which describe the state of the
physical component of health (PF, RP, BP, GH), and
indicators of the mental component of health (VT, SF,
MH), however, role emotional functioning (RE) did not
have a significant difference p=0.827. It was established
that physical functioning (Physical Functioning — PF)
was at a low level. Role physical functioning (Role
Physical — RP) and general health (General Health -
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GH) in patients with obesity are significantly lower,
that indicates a worse physical condition in contrast
to the control group, and does not allow to ensure full
performance of daily activities (p<0.05). Limitation of
daily activities was associated with pain syndromes,
which is confirmed by a significantly lower index of
pain intensity (Bodily Pain — BP) of patients in the
experimental group.

Social and vital activity of obese patients (Social Func-
tioning — SF and Vitality — VT) were significantly lower
than those of control patients (p<0.05), which may be due
to certain complexes or psychoemotional disorders, which
is confirmed by a significantly lower total score assess-
ment of mental health (Mental Health — MH), although
role activity due to emotional state (Role Emotional —
RE) remained at the same level as in the control group
(p>0.05). The obtained results indicate a lower level of
quality of life in obese patients, which is reflected in social
and physical activity.

Correlation analysis showed a strong or moderate
positive correlation of BMI with WC (r=0.78, p<0.001),
HC (r=0.80, p<0.001), ConI index (r=0.58, p<0.001),
systolic blood pressure (r=0.71, p<0.001), diastolic
blood pressure (r=0.66, p<<0.001), glucose level (r=0.75,
p<0.001), cholesterol (r=0.65, p<0.001), LDL (r=0.66,
p<0.001), VLDL (r=0.64, p<0.001), leptin (r=0.73,
p<0.001), atherogenic index (r=0.83, p<0.001), the
HOMA index (r=0.63, p<0.001), depression scale
scores (r=0.61, p<0.001), and HADS anxiety (r=0.51,
p<0.001), Beck scale score (r=0.61, p<0.001) and
Hamilton scale score (r=0.45, p<0.05), sleep scale scores
(Epworth (r=0.64); PSQI (r =0,59, p<0.001), as well
as a strong negative correlation with the ABSI index
(r=-0.79, p<0.001), HDL (r=-0.78, p<0.001), serotonin
(r=0.55, p<0.001); low correlations of the WHR index
(r=-0.16, p<0.1) and eating behavior scores (rI=0.35,
p<0.01; rI1=-0.04, rI11=-0,01, p<0.1). In addition, a
positive correlation was observed between the level
of leptin and the scores of the depression (r=0.68,
p<0.001) and anxiety scales of the HADS (r=0.60,
p<0.001), Beck (r=0.72 , p<0.001) and Hamilton
(r=0.58, p<0.001), eating behavior scores (rI=0.53,
p<0.001; r11=0.08, rI11=-1.25E-04, p<0.1), sleepiness
(Epworth (r=0.65); PSQI (r=0.60), p<0.001)) and the
negative correlation of these indicators with the level of
serotonin (Table 2).

The obtained data indicate a close relationship
between obesity and psycho-emotional disorders, sleep
disorders, eating behavior and leptin and serotonin levels,
metabolic disorders. SF-36 scores were not significantly
correlated with obesity scores, suggesting that patients’
poor quality of life was related to other factors, which
requires further study.

CONCLUSIONS
Comparative characteristics of obese patients and
people with normal body weight showed that 100% of
patients in the study group had abdominal obesity. The
ABSTI and AVT indices turned out to be the most sensitive
calculated indicators that took into account the features
of the body structure in obesity, related to sex and allowed
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Table 2
Correlation of serotonin with the studied indicators
of the study group
Indicator r p

BMI, kg/m? -0,55 p<0,001
Wt, m -0,64 | p<0,001
H, m -0,60 | p<0,001
BSA, m? -0,54 p<0,001

WHR 0,06 p<0,1
Conl, m%2/kr/2 -0,45 | p<0,001
ABSI, m%3.kr2/3 0,71 p<0,001
BPs, mmHg -0,48 p<0,001
BPd, mmHg -0,40 p<0,001
Glucose, mmol/I -0,59 p<0,001

Insulin, plU/ml -0,30 p<0,01
HOMA index, pmol-pl-ml? -0,45 | p<0,001
Total cholesterol, mmol/I -0,35 p<0,01
HDL, mmol/I 0,56 p<0,001
LDL, mmol/I -0,46 | p<0,001
VLDL, mmol/I -0,53 p<0,001
Atherogenic index -0,49 p<0,001
Leptin, ng/ml -0,61 p<0,001
Hamilton anxiety scale, points -0,57 p<0,001
HADS, points anxiety -0,54 p<0,001
depression -0,56 p<0,001
Beck’s (depression scale), points -0,63 p<0,001
Emotional type -0,57 p<0,001

DEBAQ, points External type -0,02 p<0,1

Restrictive type -0,02 p<0,1
Sleep quality (PSQI Global score), points | -0,66 p<0,001
Drowsiness (ESS), points -0,66 p<0,001

to determine abdominal obesity and can be an alternative
to MRI for the diagnosis of visceral obesity in primary
care.

Obesity in the patients of the study group was
accompanied by clinically expressed anxiety and
depression, disordered eating behavior in the form of
a tendency to “stress eating”, overeating when food is
available, and eating without restrictions; sleep disorders
— excessive daytime sleepiness, poor sleep quality, and
metabolic and hormonal disorders — impaired glucose
tolerance, insulin resistance, increased cholesterol, leptin
levels, low serotonin levels, and reduced quality of life.
Correlation analysis confirmed the interrelations between
obesity, metabolic disorders, and psychoemotional
disorders, sleep disorders, leptin and serotonin levels. The
obtained results should be taken into account in patient-
centred treatment in order to improve the quality of the
management of obese patients.
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