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The purpose of the study was to establish the relationship between lipid metabolism parameters, the condition of the
vascular wall of the common carotid artery, and personal anxiety in young overweight patients with arterial hypertension. 76
patients (mean age 41.54+3.1 years) with grade 1-2 arterial hypertension who did not receive systematic drug therapy were
examined, of which 45 had a normal body mass index (group 1) and 31 were overweight (group 2). All patients who did not receive
systematic drug therapy showed a decrease in the level of psychological health, which was determined by high and moderate levels
of reactive and personal anxiety. It was found that in patients with excess body weight, high levels of reactive and personal anxiety
were determined in 58 % and moderate levels in 42 %. At the same time, in patients with normal body weight, an increase in the
levels of reactive and personal anxiety to moderate was noted only in 33.3 %. Dyslipidemia was detected in 20 % of patients in
group 1 and 51.6 % of group 2. Probable differences in lipid metabolism indicators were identified in patients with grade 1-2
arterial hypertension and increased body weight: an increase in total cholesterol, triglycerides, low-density lipoprotein cholesterol
and a decrease in high—density lipoprotein cholesterol.It was demonstrated that in patients aged 25-44 years with arterial
hypertension of 1-2 degrees, there was an increase in the content of C-reactive protein in the blood serum, but significant
differences were found in patients with increased body weight. Also, in young people with arterial hypertension of 1-2 degrees,
criteria for carotid artery remodeling were determined, according to the assessment of the thickness of the intima-media complex,
which were significantly more pronounced in overweight individuals compared to the control group.

Key words: arterial hypertension in young people, psychoemotional disorders, excess body weight, lipid metabolism, C-
reactive protein, intima-media complex.

Binosoa O.M., KusizbkoBa LI, [lepeseuska B.I, Iloxynan O.0., Ilerpyxnos O./1.,
Coconna J1.O., Aopamosa JLII.

CTAH INOKA3HMUKIB JITIIHOI'O OBMIHY, TOBIIMHU KOMIIVIEKCY IHTUMA-MEJIIA
TA OCOBUCTICHOI TPUBOKHOCTI B OCIB MOJIOJOI'O BIKY 3 APTEPIAJILHOIO
I'HIEPTEH3I€IO TA HAJVIMIIKOBOIO MACOIO TLJIA

Meroro pociipkeHHs OyJ0 BHBYUTH B3a€MO3B’SI30K MapaMeTpiB JMiAHOrO OOMiHY, CTaHy CyAMHHOI CTIHKH 3araibHOl
COHHOT apTepii Ta 0COOMCTICHOT TPUBOYKHOCTI y MALIIEHTIB 3 apTepialIbHOIO TMEPTEH3I€I0 MOJIOIOTO BiKY 3 HAIIMIIKOBOIO Macoio
Tiza. O0cTexxeHo 76 mamieHTiB (cepenHiit Bik 41,54+3,1 poku) 3 apTepialbHOIO TilepTeH3i€l0 1-2 CTymeHs,, sSKi He OTPUMYBAJIH
CHUCTEMAaTHYHO MEAMKaMEHTO3HY Teparlilo, 3 IKux 45 — 3 HopMaibpHUM iHAekcoM Macu Tina (1 rpyna) Ta 31 — 3 HaJUTMIIKOBOIO
Macolo Tisa (2 rpyma). BcraHoBneHo, o y XBOpHX 3 apTepialIbHOIO TilepTeH3iero 12 cTymeHst MOJIO0TO BiKy, SIKi HE OTPHMYBaJII
CHCTEMaTHYHO MEINKAaMEHTO3HOI Teparii, BUSBICHO 3HIDKCHHS PIBHS IICHXOJIOTIYHOTO 30POB'S, IO BHPaXaJocs y 30UIbIICHH]
qHclia 0Ci0 3 BUCOKUM 1 TOMIPHHUM PiBHEM PEaKTHUBHOI i 0COOMCTICHOT TPHBOXKHOCTI. BcTaHOBIICHO, 1110 y HAIIEHTIB 3 HAIMIPHOIO
Macoro Tina y 58 % Bu3HauyaloThcsl BHCOKI Ta y 42 % moMipHi piBHI peakTHBHOI i ocobucticHoi TpuBokHOCTI. [Ipu npomy y
MALi€HTIB 3 HOPMaJIbHOIO MACOIO Tijia 301IbILIEHHS PiBHIB PEaKTHBHOT i 0COOMCTICHOT TPHBOXKHOCTI /10 TOMIPHOTO BiIMi4€HO JIUIIIE
y 33,3 %. Jucnininemis Bussnena y 20 % nauientis 1 rpynu ta 51,6 % 2 rpynu. JocToBipHI BiAMiHHOCT] HOKAa3HUKIB JiITiHOTO
00MiHy BH3HA4YEHO y MAILI€HTIB 3 apTepialbHOIO TilepTeH3i€lo 1—2 cTymeHs Ta MiABHIIEHOI MAacOl0 Tila, SKi HE OTPUMYIOTh
CHUCTEMAaTHYHOI MEIUKaMEHTO3HOI Tepamii: 30UIbIICHHS BMICTY 3arajbHOTO XOJECTEpHHY, TPHUIIILEPHIIB, XOJIECCTEPHHY
JIIONPOTETHIB HU3BKOI IIUIBHOCTI Ta 3MEHIIEHHS XOJICCTEpUHY JIMONpPOTe{HIB BHCOKOI IuIbHOCTI. [IpogemoHcTpoBaHo, mo y
nanieHTiB 25—44 pokiB 3 apTepialbHOIO rinepren3ieio 1-2 cTynens, siki He OTPUMYIOTh CHCTeMaTHYHOI MeJMKaMEHTO3HOI Teparii,
BiZIMiY€HO MiBUIIEHHs BMicTy C-peakTHBHOTO MPOTETHY B CUPOBATIII KPOBi, ajie JOCTOBIPHI BIIMIHHOCTI BCTAHOBJICHO y XBOPHX
3 IiJBUIIEHOIO MAcOI0 Tia. BusBieHo, mo y Moioaux Jirofei 3 aprepiaibHOIO rinepTeHsiclo 1-2 cryneHs, sKi He OTpUMYBaIN
CHCTEMaTHYHO MEJMKaMEHTO3HOI Teparlii, BU3HAYal0ThCs KPUTEPIil PEMOECIIIOBAaHHS COHHUX apTepiii, 32 JaHUMH OL[IHKH TOBIIHHU
KOMIUIEKCY iHTUMa-Me/ia, JOCTOBIpHO OLIbI BUpaXKeHi B 0Ci0 3 HAJIMIIIKOBOIO BAaroo B MOPIiBHSHHI 3 IPYIIOI0 KOHTPOIIIO.

KurouoBi ciioBa: aprepianbHa rinmepTeHsis B 0cid MOJOIOTO BiKy, IICHXOEMOLIHHI NOPYIICHHS, HA/UIAIIIKOBA Maca TiJa,
JimigHniA 00MiH, C-peakTHBHUHN MPOTETH, KOMILICKC IHTHMa-Meia.

Funding. The work is a fragment of the research project “To identify the characteristics of immunocytokine imbalance
and cardiovascular and renal complications in patients with hypertension and type 2 diabetes”, state registration
No. 0123U101711.

Arterial hypertension (AH) is the main
modifiable risk factor for the development of vascular
atherosclerosis in the world [5]. Uncontrolled blood
pressure (BP) contributes to the development of
myocardial infarction, stroke, atrial fibrillation, heart
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failure and sudden cardiac death, as well as chronic
kidney disease, dementia, etc. [6].

According to studies conducted in the United
States over the past decades, the mortality rate from
cardiovascular diseases has increased significantly in
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middle-aged and older age groups, which is less
pronounced in young people. Such changes are
believed to be associated with the increasing
prevalence of hypertension in young adults and lower
awareness of both the disease and its consequences in
later life [14].

In addition to hypertension, dyslipidemia is a
major risk factor for cardiovascular disease, which
often coexists. Research has shown that the
atherosclerotic process is an inflammatory disease
involving  proinflammatory  cytokines,  and
inflammation appears to play an important role in the
pathophysiology of atherosclerosis [9].

A meta-analysis [11] of 20 prospective studies
that recorded baseline common carotid intima-
media thickness and carotid plaque events in 21 494
individuals with no history of cardiovascular disease
and no pre-existing carotid plaque at baseline
showed that increased common carotid intima-
media thickness was associated with a long-term
risk of developing a first carotid atherosclerotic
plaque, independent of traditional cardiovascular
risk factors.

Research suggests that the burden of mental
disorders in young people has been increasing over
the past decade [12]. Anxiety and depression have
been reported to be more common in patients with
hypertension, but their prevalence in young people
with hypertension is poorly understood. In addition,
there is a lack of clinical data on the effects of anxiety
disorders on lipid metabolism and carotid wall
function.

The purpose of the study was to examine the
relationship between lipid metabolism parameters,
the condition of the vascular wall of the common
carotid artery, and personal anxiety in young,
overweight patients with arterial hypertension.

Materials and methods. 76 patients aged 25 to
44 years (mean age 41.5+3.1 years) with grade 1-2
hypertension who did not receive systematic drug
therapy were examined; of them 24 men and 52
women. Depending on the body mass index, 2 groups
were distinguished: 1st — 45 patients with a normal
body mass index (body mass index 24.5+0.5 kg/m?)
and 2nd — 31 patients with excess body weight (body
mass index 28.9+0.6 kg/m?).

The control group included 20 practically
healthy individuals (9 men and 11 women, mean age
40.7+3.3 years) with normal blood pressure and body
weight (body mass index 24.140.6 kg/m?).

Exclusion  criteria:  history of taking
antihypertensive drugs less than 3 months before
inclusion in the study, professional athletes,

secondary hypertension, heart rhythm disorders,
inflammatory diseases, autoimmune and endocrine
diseases.

The criterion for overweight was a body mass
index >25 kg/m?, the criterion for obesity was a body
mass index >30 kg/m?, and abdominal obesity was a
waist circumference in women of more than 80 cm.

31

The C.D. Spielberger anxiety questionnaire,
containing 40 questions, was used to assess
situational and personal anxiety. The result was
evaluated as follows: up to 30 — low anxiety, 31-45 —
moderate anxiety, 46 and more — high anxiety.

All subjects underwent a general clinical
examination, which included a questionnaire to
identify risk factors for cardiovascular diseases,
examination, anthropometric —measurements, a
medical physical examination, including office blood
pressure (BP) measurement, a complete blood count
and urine analysis (with determination of
microalbuminuria by test strip), a biochemical blood
test with determination of fasting glucose, creatinine
(with calculation of GFR according to the CKD-EPI
formula),

Serum lipid metabolism  parameters
(concentration of total cholesterol (TC), high-density
lipoproteins (HDL-C), triglycerides (TG) were
determined by enzymatic colorimetric method using
“Human” kits (Germany). The cholesterol content in
low-density lipoproteins (LDL-C) was determined
according to the Friedewald W.T. formula: LDL-C
(mmol/l)=TC-(HDL-C+TG/2.22). The atherogenic
coefficient (CA) was calculated according to the
formula: CA=(TC- HDL-C)/LDL-C. ECG
parameters were determined in 12 standard leads on
the ECG600G device (“Heaco Itd”, Great Britain).

Enzyme immunoassay was used to determine
the concentration of C-reactive protein (CRP) using
diagnostic kits from DRG (USA). The studies were
performed on an enzyme immunoassay analyzer
LabLine-90 (Austria).

Ultrasound examination of the brachiocephalic
arteries was performed on an ultrasound diagnostic
scanner “LOGIQ 5” («Medical System», Germany),
with a 7 MHz linear sensor and an Ultima PA scanner
(RADMYR, Ukraine) with a 5-12 MHz linear sensor.
The common carotid artery (CCA) was examined in
a standard projection. The diameter was assessed at
rest (after a 10-minute rest).

According to the Consensus of the American
Society of Echocardiography, measurements of the
thickness of the IMC of the CCA were performed,
and an individual approach was used to determine
normal values, taking into account gender and age:
the threshold value of IMC for men under 40 years of
age was 0.7 mm, 40-50 years of age — 0.8 mm, over
50 years of age — 0.9 mm, for women under 45 years
of age — 0.7 mm, 45-60 years of age — 0.8 mm, over
60 years of age — 0.9 mm. When atherosclerotic
plaques were detected, their qualitative and
quantitative assessment was performed.

The study was conducted at the Government
Institution “L.T. Malaya Therapy National
Institute of  the National ~Academy of Medical
Sciences of Ukraine”. All subjects signed an
informed consent to participate in the study. The
study was conducted in accordance with the ethical
principles of the Declaration of Helsinki.



ISSN 2079-8334. Céim meouyunu ma odionozii. 2026. Ne 2 (96)

Statistical processing of the research results was
carried out using the STATISTICA 10.0 program and
a package of application programs. The arithmetic
means of the studied values, standard deviations, and
representativeness errors were calculated. To identify
the relationship between the studied values, Spearman
correlation analysis was used. The difference in
indicators in the groups was assessed using the Mann-
Whitney test and the Student test. The significance
level p was taken to be less than 0.05.

Results of the study. In young people with
stage 1-2 hypertension with normal body weight who
do not receive systematic drug therapy, anxiety levels
were distributed as follows: 30 people had low levels
and 15 had moderate levels and, overall, did not differ
significantly from the control group. Table 1 presents
the results of the analysis of the psycho-emotional
state among the surveyed young people.

Table 1

Parameters of reactive and personal anxiety in patients with hypertension and overweight (M + m)

Parameters Control group (n=20)

Group 1 (n=45) Group 2 (n=31)

Reactive anxiety 29.7+3.5

31.9+3.7 49,545 1*1 **2

Personal anxiety 28.9+3.3

37.3£3.5 57.446.3%! %2

Notes: *! — probability when comparing between groups 1 and 2; **2 — probability when comparing with the control group.

The obtained data showed that in patients with
hypertension of 1-2 degrees with increased weight,
anxiety levels among men and women corresponded
to high in 58 % and moderate in 42 %. Moreover, both
reactive and personal anxiety were significantly
higher compared to the control group (p<0.001).

Analysis of blood lipid spectrum indicators
showed that dyslipidemia was detected in 9 (20 %)
patients in group 1 and 16 (51.6 %) in group 2. Lipid
metabolism indicators in patients in group 1 did not
significantly differ from the data of the control group.

Lipid metabolism parameters in patients of
group 1 did not significantly differ from those of the
control group. However, analysis of blood lipid
spectrum parameters showed that dyslipidemia was
detected in 9 (20 %) patients of group 1 and 16
(51.6 %) of group 2.

The levels of LDL-C in patients with
hypertension of grades 1-2 with increased body
weight increased by 32.9 % and 21.5 % compared
with the data of the control group and patients of
group 1, respectively (all p<0.05). Similar changes
were observed for TG, the concentration of which in
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Control Group 1 Group 2
(n=20) (n=45) (n=31)

Fig. 1. CRP content in the blood of the examined individuals.
Note. * — probability of differences with the control group
(p<0.05).

Analysis of the thickness of the CIM of the
carotid artery in patients of groups 1 and 2
significantly (p<0.05) exceeded the data of patients of
the control group by 22.9 % and 32.8 %, respectively.
Comparison of the results of the thickness of the CIM
of the carotid artery in patients with hypertension of
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patients with hypertension of grades 1-2 with
increased body weight was significantly higher by
25.3 % and 13.9 %, respectively, in the control group
and patients of group 1 (all p<0.05). The
concentration of LDL-C in group 2 increased by
35.5 % and 23.6 %, respectively, in the control group
and patients of group 1 (all p<0.05). A decrease in
HDL-C levels was observed by 22.9 % and 10.7 %
compared with the control group and data of patients
with hypertension of grades 1-2 with normal body
weight (all p<0.05).

In our study, it was noted that the concentration
of CRP in the blood serum increased in patients with
grade 1-2 hypertension of both groups, but
significant differences were found only for
individuals with increased body weight compared to
the control group. The results of the CRP study in the
blood of the examined individuals are presented in
Fig. 1.

The results obtained regarding the thickness of
the IMC of the CCA in the examined young
individuals who do not receive systematic drug
therapy are presented in Fig. 2.

0,9
08 *
0,7
0,6
0,5
0,4
0,3
0,2
0,1

0

TIMC, mm

Control
(n=20)

Group 2
(n=31)

Group 1
(n=45)

Fig. 2. Thickness of the IMC (TIMC) of the CCA in the
examined young people.

Note. * — significant differences with the control group
(p<0.05).

1 and 2 degrees depending on body weight allowed
us to establish that this indicator increased in patients
with increased body weight (A 0.06 mm, p<0.05).
The obtained data indicate that in young patients
with a stable and prolonged increase in blood
pressure, signs of structural and functional changes in
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the carotid arteries in the form of an increase in CIM
are noted, more pronounced in the group with
hypertension of 1-2 degrees with increased body
weight.

Discussion. The relationship between anxiety
and hypertension is complex [2]. Dopamine and
related neurotransmitters are known to have
antihypertensive effects, and its deficiency in certain
brain regions contributes to increased BP and
depression [7]. The association between anxiety and
an increased risk of hypertension is well established
[10]. There is limited evidence regarding the
relationship between body mass index and anxiety
symptoms in young people with hypertension. In our
study, anxiety disorders in young people with stage
1-2 hypertension were recorded in patients with
increased body weight.

In a study conducted by Kandasamy G. et al. [6],
a significant correlation was established between
anxiety and obesity in people with hypertension. In
addition, obesity is associated with an increased risk
of depression, metabolic disorders, anxiety,
cardiovascular diseases and chronic inflammatory
conditions. A Japanese study [13] showed that in
young people, changes in body weight have a
significant effect on blood pressure.

Hypertension and dyslipidemia are major risk
factors for cardiovascular disease, which often
coexist. The results of our study suggest that in young
patients with hypertension, the presence of increased
body weight is accompanied by a higher prevalence
of atherogenic dyslipidemia.

The atherosclerotic process underlying CVD
begins in early childhood, and its progression
depends on the presence of identified risk factors for
the disease [9]. Less is known about the patterns of
CVD development at a young age, including its
progression and the development of complications
later in life.

Over the past decade, the atherosclerotic process
has been defined as an inflammatory disease
involving altered levels of proinflammatory

Conclusion

cytokines, and inflammation is likely to play a critical
role in the pathophysiology of atherosclerosis [4].
Another study has shown that in hypertension,
myocardial infarction, diabetes mellitus, and sleep
apnea, elevated C-reactive protein levels are
attributable to the increased adipose tissue mass
commonly seen in these diseases. However, in other
diseases, systemic inflammation cannot be explained
solely by excess adipose tissue mass [1].

Early identification of individuals at risk of
future cardiovascular events is of vital importance, as
early correction of new risk factors is more effective
than therapy of advanced atherosclerotic vascular
disease [8].

Noninvasive measurement of structural changes
in straight artery segments, such as carotid intima-
media thickness, is a well-established surrogate
marker of early subclinical atherosclerosis. It helps
identify individuals at risk for future -clinical
endpoints, including coronary and cerebrovascular
events, earlier than established risk factors.

Studies conducted in young people using
noninvasive ultrasound methods have shown a strong
correlation between abnormalities of vascular
structure and function and all classic risk factors for
cardiovascular disease [3, 15]. It has been established
that the thickness of the intima-media of the common
carotid artery is associated with the long-term risk of
developing the first carotid plaque in history,
regardless of traditional cardiovascular risk factors
[11]. Our data showed that with increasing body
weight in young patients with AH 1-2 stages, there
was a significant increase in the thickness of the
intima-media of the common carotid artery compared
with patients with normal body weight.

It would be interesting to expand the study
cohort of young patients with stage 1-2 hypertension
and overweight and to further investigate the impact
of lifestyle factors (dietary habits, physical activity,
and the presence of insomnia) on the condition of the
common carotid artery wall.

In patients with AH 1-2 degrees of young age, who did not receive systematic drug therapy, a decrease

in the level of psychological health was found, which was expressed in an increase in the number of people with
high and moderate levels of reactive and personal anxiety. It was found that in patients with excess body weight,
high levels of reactive and personal anxiety were determined in 58 % and moderate levels in 42 %. At the same
time, in patients with normal body weight, an increase in the levels of reactive and personal anxiety to moderate
was noted only in 33.3 %.

It was established that dyslipidemia was detected in 20 % of patients in group 1 and 51.6 % in group 2.
In patients with grade 1-2 hypertension and increased body weight, significant differences in lipid metabolism
indicators were identified: an increase in total cholesterol, triglycerides, low-density lipoprotein cholesterol and
a decrease in high-density lipoprotein cholesterol.

In patients aged 25—44 years with hypertension of the 1st and 2nd degree who did not receive systematic
drug therapy, an increase in the content of PSA in the blood serum was noted, but significant differences were
observed in patients with increased body weight.

In young people with grade 1-2 hypertension who did not receive systematic drug therapy, criteria for
carotid artery remodeling were determined, according to the assessment of ICM thickness, which were probably
more pronounced in overweight individuals compared to the control group.

33
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Prospects for further research. We believe that it would be worthwhile to investigate the effects of correcting lipid
metabolism parameters, anxiety disorders, and body weight on the state of the common carotid artery wall during long-term
follow-up.
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