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High blood pressure in young adults with obesity
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The objective: to estimate the prevalence and distribution of
arterial hypertension and risk factors of high blood pressure
in young adults with overweight and obesity.

Patients and methods. The study was conducted in a group of
42 persons of both genders aged from 18 to 44 years: 22
patients were obese or overweight and 20 healthy controls
with normal body mass index. The evaluation of the main
(demographics, body mass index, lifestyle, lipids, blood pres-
sure) and additional (high-sensitive C-reactive protein, uric
acid, insulin resistance) cardiovascular risk factors has been
performed; the atherosclerosis development has been evalu-
ated by ultrasound method with measurement of the surro-
gate atherosclerosis markers (intima-media thickness, ather-
osclerotic plaques in carotid arteries).

Results. High blood pressure (BP) was found in 5 (22,7%),
smoking 16 (72,74%), sedentary lifestyle 13 (59%), dyslipi-
demia 8 (36,4%), hyperuricemia 5 (22,7%), prediabetes
8 (36,4%), insulin-resistance state 4 (20%), thickening of IMT
20,9 mm in 10 (45,5%), atherosclerosis plaques in 5 (22,7%).
Body mass index was strongly positively correlated to BP,
plasma total cholesterol, low density cholesterol, plasma
triglyceride and fasting glucose level, also the medium positive
correlation was estimated between HOMA index and CRP
level (r=0,39), which could be the sign of higher subclinical
level of inflammatory process in obese and overweigh patients
which further influences the atherosclerosis development.
Conclusion. High blood pressure was more frequent in sub-
jects with overweight and obesity than in controls. In group
of patients with overweight and obesity the most frequent
risk factors were dyslipidemia and smoking.
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ssential hypertension is characterized by increased peripher-
Eal vascular resistance to the blood flow. The endothelium is
a crucial regulator of vascular tone. Its function is impaired in
patients with hypertension, with reduced vasodilation,
increased vascular tone associated with a proinflammatory state.
Low-grade inflammation localized in vascular tissue is therefore
recognized as an important contributor to the pathophysiology
of hypertension, initiation and progression of atherosclerosis and
development of cardiovascular diseases [7].

The prophylaxis of cardiovascular diseases, preventive
strategies have become the focus of attention of both physicians
and society [2, 4].

PATIENTS AND METHODS

The study was conducted in group of young patients with
overweight and obesity and with demographically compared
controls.

We examined 22 patients with overweight and obesity and
20 healthy people without any cardiovascular, endocrine or
other serious chronic diseases or acute states.

The main group of patients includes 7 (32%) women and
15 (68%) men aged from 23 to 44 years. The average age of
patients was 35,6+1,6 years. All patients (100%) of the main
group had the central (abdominal) type of obesity; 3 (13,63%)
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patients were overweighted, 10 (45,45%) — had first degree of
obesity, 8 (36,36%) patients had second degree of obesity and
1 (4,54%) — third degree of obesity. The control group consisted
of 7 (35%) women and 13 (65%) men. The average age of the
control group was 37,5£1,9 years.

Among the patients of the main group 16 (72,74%) were
smokers and 13 (59%) patients lead the sedentary lifestyle. In
the control group 3 (15%) persons were smokers and 7 (35%) —
lead the sedentary lifestyle.

All participants provided written informed consent and were
examined for general anthropometrical indicators: body mass
(kg), height (c¢m), the calculation of body mass index (BMI),
waist circumference (WC) (cm), hips circumference (HC) (cm),
calculating the ratio WC/HC to identify the type of obesity;
measurement of blood pressure (mmHg) has been performed,;
laboratory tests included screening glucose, lipids and proteins
metabolism; level of high sensitivity C-reactive protein (CRP)
and basal insulin secretion with further calculating HOMA and
insulin resistance (HOMA-IR) indexes. The HOMA-IR was
calculated according to the following formula: HOMA-IR=
[fasting immunoreactive insulin (mlU/L)*fasting plasma glu-
cose (mmol/L) /22,5]. Blood samples were taken from subjects
who had fasted overnight.

Carotid arteries walls were examined by high-resolution B-
mode ultrasonography («Ultima Pro-30», Ukraine) equipped
with a 5-10 MHz transducer. The carotid arteries were exam-
ined bilaterally with the evaluation of common carotid, the
bifurcation, and the internal carotid arteries from transverse and
longitudinal orientations. The intima-media thickness (IMT)
was measured using a computer assisted method. Carotid inti-
ma-media wall thickening was diagnosed when IMT, which was
measured at the far wall of the distal 10 mm of the common
carotid artery, was more than 0,9 mm [1, 3].

The data of the study was analyzed with the computer soft-
ware <«Statistica version 6,0», the result shown by «Microsoft
Excel». A value of P<0,05 was taken to be statistically significant.
Results are expressed as the mean M*m unless stated otherwise.

RESULTS AND THEIR INTERPRETATION

According to the analysis of the BP we found significant dif-
ference in average blood pressure between main and control
groups of patients (p<0,001). Thus, the average level of systolic
blood pressure (SBP) was 135 mmHg, diastolic blood pressure
(DBP) — 88 mmHg in main group, while the average level of SBP
and DBP was 113 mmHg and 72 mmHg in control group. Hence,
5 (22,7%) main group’s patients had increased SBP above 140
mmHg, and 6 (27,3%) — increased DBP above 90 mmHg. In con-
trol group BP above 140/90 mmHg was not found.

According to analysis of the lipid metabolism we found mean
plasma total cholesterol (TC) level — 5,75+0,26 mmol/L which
was significantly higher in the main group than in controls —
4,79+0,12 mmol /L (p<0,05); high-density cholesterol (HDL-C)
and low-density cholesterol (LDL-C) level was also different in
main and control group: 1,15+0,05 mmol/L, and
3,71+0,23 mmol /L, respectively in main group, without differ-
ences between genders and 1,57+0,08 mmol/L and
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Results of laboratory tests in both groups, Mxm

Table 1

Indicator Main group, n=22 Controls, n=20
TC, mmol/L 5,75+0,26* 4,79+0,12
TG, mmol/L 2,45+0,46* 1,03£0,10

HDL-C, mmol/L 1,15+£0,05* 1,57+0,08
LDL-C, mmol/L 3,71+0,23* 2,78+0,13
Uric acid, mmol/L 354,53+17,18** 266,17+4,55

CRP, mg/L 3,4+0,75* 1,56+0,32

Note: * — significant difference, p<0,05; ** — significant difference, p<0,001.

Indicator

Mean fasting glucose and insulin level, (Mzm)

Table 2

Main group, n=22

Group of control, n=20

Glucose, mmol/L 5,23+0,26* 4,06+0,09
Insulin, mIU/L 12,07+£1,33* 5,09+0,28
HOMA IR 2,95+0,43* 0,92+0,06

Note: * — significant difference, p<0,001.

Results of the carotids ultrasound examination

Main group, n=22

Table 3

Group of control, n=20

IMT, mm 0,81+0,03* 0,55+0,02
IMT 20,9 mm (n/%) 10/45,45* 0
Atherosclerotic plaques (n/%) 5/22,72* 0

Note: * — significant difference, p<0,001.

2,78+0,13 mmol/L respectively in control group (p<0,05).
Mean level of plasma triglycerides (TG) was 2,45+0,46 mmol /L
in the group of patients with overweight and obesity and
1,03£0,10 mmol/L in the control group (p<0,05).

8 (36,4%) patients in the main group and one (5%) person of
the control group had the isolated decrease of HDL-C level less
than 1,2 mmol /L for women and 1,1 mmol/L — for men (p<0,05).

The mean plasma level of uric acid in main group was
354,53+17,18 mmol/L, in controls — 266,17+4,55 mmol/L
(p<0,001); 4 (26,7%) men and one woman (14,3%) of the main
group had increased uric acid level (>450 mmol/L for men and
>390 mmol/L for women).

In the main group mean plasma CRP level was 3,4+0,75 mg/L
and 1,56+0,32 mg/L in controls (p<0,05) (table 1).

The prevalence of the prediabetes was higher in main group
than in controls. Thus, mean fasting glucose was
5,23%+0,26 mmol /L in the main group and 4,06+0,09 mmol /L in
control group (p<0,001). It is important to emphasize that in
36,4% of main group the fasting glucose level was more than
5,5 mmol/L and in 18,2% — more than 6,1 mmol/L. The same
patients also had insulin resistance. In 20% of patients of the
main group plasma insulin level was higher than 20 mlU /L and
mean  plasma  insulin  was  significantly  higher
(12,07£1,33 mlU/L) than in controls (5,09+0,28 mlU/L)
(p<0,001) (table 2).

Analyze of the carotids ultrasound examination results
shown also the significant difference in IMT. Thus, mean IMT in
main group was 0,81£0,03 mm, and 0,55+0,02 mm — in control
group (p<0,001). It is necessary to emphasize that among
10 (45,5%) patients of the main group the IMT thickening more
than 0,9 mm was found and in 5 (22,7%) patients — atheroscle-
rotic plaques were diagnosed (table 3).

The correlation analysis was performed further and medium
positive correlation was found between BMI and SBP / DBP
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(r=0,48 and r=0,39) in main group’s patients, while the relation-
ships between the same items among patients of the control group
showed only low positive correlation (r=0,14) and (r=0,21). The
strong positive correlation between IMT and CRP level (r=0,58)
was found in group of patients with overweight and obesity. Also
the medium positive correlation was estimated between HOMA
index and CRP level (r=0,39) in the main group.

Our study has shown that obese and overweighted people
have significantly higher prevalence of arterial hypertension and
higher mean level of DBP and SBP. A high body mass index was
strongly associated with proatherogenic changes in lipids and
glucose metabolism, more frequent hyperuricemia and higher
level of subclinical inflammation which can lead to the more
aggressive atherosclerosis development and increase the cardio-
vascular risk.

CONCLUSION

1. High blood pressure (>140/90 mmHg) was more frequent
in subjects with overweight and obesity than in controls.

2. Among patients with overweight and obesity arterial
hypertension was found in 5 (22,7%) for the first time.

3. In group of patients with overweight and obesity the most
frequent risk factors were dyslipidemia and smoking.

4. The carotid IMT was higher and frequency of atheroscle-
rotic plaques was also higher in main group than in healthy con-
trols.

5. The strong positive correlation was found between BMI
and SBP, DBP; TC, LDL-C, TG, fasting glucose level in patients
with excess body weight and obesity.

6. Medium positive correlation was estimated between
HOMA index and CRP level, which could be the sign of higher
subclinical level of inflammatory process in obese and over-
weigh patients which further influences the atherosclerosis
development.
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Bucokuii KpoB’AHMIA TUCK
y nogen Mosioforo Biky 3 OXUPIHHAM
J1. XimioH, O. Pyab

Mema docnioxncenns: BUBHAYNTH HOMIUPEHICTh apTepiaibHOi Timep-
Tensii Ta yacToTy (hakTopiB PU3MKY ITiJABUIIEHHST APTEPIATLHOTO THCKY
Y Hali€HTiB MOJIOJIOTO BiKy 3 HA/UIMIIIKOBOIO MACOIO Tijla Ta OXKUPIHHAM.
Mamepiaau ma memoodu. Byiio nposeneno obcreskerns 42 namienris
060x crareii BikoM Biz 18 10 44 pokiB: 22 naiieHTa 3 HaJJIMIIKOBOIO
MacoIo Tijia Ta 0KUpiHHAM Ta 20 IPAKTHYHO 3[10POBUX OCI6 3 HOPMAJIb-
HOIO MacoIo TiJia. Y mporteci A0c/iprerts 6yJio poBeIeHo BU3HAYECH-
Hst ocnoBHUX (semorpadivni gami, ingexc macu Tina, croci6 KuTTH, 10-
KasHUKM JIMiZHOrO 0OMiHY, apTepiajibHUil THCK) Ta JI0JaTKOBUX
(piBenib BHCOKOUYTIMBOrO C-peakTHBHOTrO MPOTEiHy, Ce40BOi KUCIIO-
TH, piBeHb iHCYJIHY IJIa3MU KPOBi Ta HasABHOCTI iHCYJIIHOPE3UCTEHT-
Hocti) (aKTOpiB PU3KKY CepIieBO-CYIMHHIX 3aXBOPIOBaHb. Bussien-
HST aT€POCKJICPOTHYHOTO YPasKeHHSI CyAUH 3/I11ICHIOBAIN IILISIXOM YJIb-
TPa3BYKOBOI Bizyaslizailii COHHUX apTepiil 3 BU3HAYEHHSIM CYypPOraTHUX
MapKepiB aTepockepo3y (IIOTOBIIEHHS KOMILIEKCY iHTIMa-Me/ia, Ha-
SIBHICTD aT€POCKIEPOTUYHIX OJISIITIOK).

Pesynvmamu. Y rTpyni HmamieHTiB i3 Ha/JIMIIKOBOIO MAcoIO Tia Ta
OKUPIHHAM Y 5 (22,7%) xBopux OyJio BusiBjeHo migsumienns AT, y
16 (72,74%) — mxiamusi 3Bruk, 13 (59%) naiienTis Besm Masopyxo-
Muii croci6 sKuTTsI, aucrinizemio Busisiim y 8 (36,4%), rinepypu-
Kkemiio — y 5 (22,7%), nifiBUIIEHHS PiBHSI IVIIOKO3M IIJIa3MH KPOBi Ha-
tiie — y 8 (36,4%), naasuicts IP — y 4 (20%), norosmenns TKIM
>0,9 mm — y 10 (45,5%), HasgBHICTH ATEPOCKICPOTUYHUX OJIANIOK — Y
5 (22,7%) obcrexennx. Y TpyIi NAI€HTIB 3 HAIJIMIIKOBOIO MACOI0
Tiza Ta OXUPiHHAM OYyB BUSBJEHUIT MPSAMUN KOPEJAIiNHUN 3B 930K
Mizk iHIekcoM Macu Tisia Ta piBHeM AT, 3HaYeHHSAMM 3araIbHOTO X0JIe-
CTEPUHY Ta XOJIECTCPUHY JIITONPOTEIHIB HU3bKOI IIJIBHOCTI, TPUTJIiIIe-
PU/iB Ta piBHEM IUIIOKO3U IJIa3MU KPOBI.

3axnouenna. Bucokuil KpoB'SHUII THCK vacTimme BifzHavann y
NAIi€nTiB 3 HAMIPHOIO MACOIO Tijla Ta oxkupinHsam. Haiibibin yactu-
M hakTOpamMu pU3nKy OyJIu IUCIITIIEMUsT Ta Ky PiHHSI.

Kmouoegi cnosa: apmepianvia zinepmen3ist, 0ocupinis.

BbicOoKkOe KpOBSIHOE AaBjieHne
y nloaei Mosioaoro Bo3pacTta C OXXUpeHuem
J1. XumuoH, O. Pyab

Ilenv uccaedosanus: onpee/uTh PACIPOCTPAHEHHOCTD apTepUab-
HOII THIIePTeH31N 1 4acToTy (haKTOPOB PUCKA HOBBIIIEHHS apTePHATb-
HOTO JIaBJICHVsI Y TIAIIMEHTOB MOJIOJIOTO BO3PACcTa ¢ U30BITOYHON Mac-
COIi TeJIa U OKUPEHUEM.

Mamepuanst u memoowvt. Bouio 06cieoBano 42 nanuenTta 060KX 110-
J10B B Bo3pacre ot 18 10 44 siet: 22 nanmenTa ¢ u30bITOYHON MACCOIT Te-
s1a 1 okuperneM u 20 IPaKTHYECKH 3/I0POBbIX JINIL C HOPMAJIBHBIM Be-
com. B niporecce ucciieoBanust ObLI0 POBEIEHO OIPEETEHIE OCHOB-
HBIX (leMorpadudyeckue Jannble, HHAEKC Macchl Tesla, 00pa3 KU3HH,
[OKA3aTeJIH JIUIIIIAHOTO 0OMEHA, apTEPUAILHOE JAABJIEHIE) U TOTOJIHI-
TeJIBHBIX (YPOBEHb BBICOKOUYBCTBUTEIBHOTO C-pEaKTHBHOIO IPOTEH-
Ha, MOYEBOI1 KHMCJIOTBI, YPOBEHb MHCYJIMHA ILJ1a3Mbl KPOBU M HAJIMYMS
MHCYJIMHOPE3UCTEHTHOCTH haKTOPOB PUCKA CEPIEIHO-COCYIHCTHIX 3a-
GoseBanuil. BoisiBieHUE aTEPOCKIEPOTHIECKOTO MOPAKEHUS COCYIOB
OCYIIECTBJISIIN IIYTEM YJIbTPa3BYKOBON BHU3YaIN3allni COHHBIX apTe-
PHii C oIpesieleHneM CyppOraTHBIX MapKepoB aTepockJeposa (yToJ-
[IeHNe KOMILJIEKCA MHTHMAa-Mena, HAJINYie aTepOoCKIEPOTHYECKUX
GJIstiex).

Pesynvmamor. B rpynie mannentoB ¢ uabbITOYHOI Maccoil Tesa u
oxupenueM y 5 (22,7%) 601bHbIX OBLIO BbISIBJIEHO HOBbIIIEHHOE AJl, y
16 (72,74%) — Bpenuble puBbrakn, 13 (59%) manmeHToB Ben Maso-
HOJIBIKHBIN 06pa3 KU3HH, AUCIUIIAeMUto onpenenin y 8 (36,4%),
runepypukeMuio — y 5 (22,7%), HOBBIIIEHIE YPOBHS IJIIOKO3bI ILTa3MbI
kpoBu Haromax — y 8 (36,4%), nannune VP —y 4 (20%), yrouierne
TKUM 20,9 mm — y 10 (45,5%), Hasmmane aTepocKIepOTHIECKIX OJIsi-
mek — y 5 (22,7%) obciefoBaHHbIX. B TpyIITie MANEHTOB ¢ N30bITOY-
HOIT Maccoii Tesia 1 o)kupenreM Obla 0GHapysKeHa mpsiMas KoppeJisi-
I[IOHHAs CBSA3b MEXK/ly MHJEKCOM Macchl Tesia 1 ypoHeMm A/l, 3Hade-
HUSIME OOIIEro X0JeCTepuHa 1 XOJeCTEPUHA JIMIOTPOTEHHOB HU3KOI
MJIOTHOCTH, TPUTJIMIIEPHU/IOB U YPOBHEM TJIIOKO3BI M171A3MBI KDOBHL.
3axntouenue. Boicokoe KPOBSHOE JIABJIEHIE Yallle OTMeYan y Halfi-
€HTOB ¢ U30BITOYHON Maccoil Tesa 1 oxkupenneM. Hanbosee yacTbiMu
(haxropamMu prcKa ObUIH AUCTUTNIEMUS U KypEHHUe.

Kntouesvie cnosa: apmepuanvras zunepmensust, oxcupenue.
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