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Lipid profile and anthropometric parameters of women with arterial hypertension from the region of Eastern Slovakia. —

M. Hrab¢akoval, J. Pordéoval, M. Mydlarova Blascakoval, V. Sedlak!, M. Kone¢nd!, Z. Gogal’oval, M. Majherova?, J.
Kotosova®, L. Uhrinovad®, L. Frankova®, S. Tomkova®, M. Nagy®, E. Odlerova’ — Arterial hypertension is one of the most
common and most serious, risk factors leading to the development of certain cardiovascular disease, particularly ischemic
heart disease, atherosclerosis, stroke, and cardiac arrhythmias. In the Slovak Republic 40% of the population suffer from
hypertension. Hypertension increases with age. The exogenous factors causing the initiation of arterial hypertension are:

lifestyle — particularly drinking alcohol, smoking, being overweight, and the environment. The endogenous factors include
age and inheritance. The model research was attended by 40 women aged 30-75 years who reside in Eastern Slovakia. Two
groups were set up - control (CG, n = 20 females, mean age = 42.65 years), and experimental (EG, n = 20 females, mean
age = 57.85 years) diagnosed with arterial hypertension. We have studied the association between age, BMI, WHR, blood
pressure and lipid profile (total cholesterol, triglycerides, LDL, HDL) of women with arterial hypertension and the control
sample. The analysis of the lipid profile was done on automatic biochemical analyzer ADVIA 1800 and AU600 IVD-
Beckman. Individual parameters in different groups were compared by the Shapiro-Wilk test, Pearson correlation coefficient,
and parametric unpaired t-test. Statistically significant differences (p<0,01) were found in diameters of somatic indicators in
addition to body size. Considerable significant differences were confirmed by average variables - systole (CG = 119.2
mmHg; EG = 139.8 mmHg), diastole (CG = 74.5; EG = 86.4) and total cholesterol (CG = 4.55 mmol/l; EG = 5.67 mmol/ I)
between the control and the experimental group (p<0,01).
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Jinionuii npogine ma anmponomempuuni napamempu HciHOK 3 apmepianvHolo Zinepmensicto 3 peziony Cxionoi
Cnosakii. — M. I paﬁuakoeal, A IIOpalteeul, M. Muonaposa Brawuakosa®, B. Ceonax', M. Koneuna*, 3. Ioranosa*, M.
Maﬁzepoeaz, 4. Komocosa®, JI. sziuosaA, J. (DpaHKosal, C. Tomxosa®, M. Hoov®, E. Ooﬂep06a7 — Apmepianvna
cinepmen3sis € 0OHUM 3 HAUNOWUPEHIWUX A HALOITbUL Ceplio3HUX (PaKmopie pusuKy, wo npu3eooums 00 Po36UMKY paoy
cepyego-cyOUuHHUX 3aXBOPI06AHb, 30KpeMd TueMIiuHOi X6opoou cepys, amepocKkneposy, IHCYIbmy ma cepyesux apummii. ¥
Cnosaywkiti pecnybniyi 40% nacenenns cmpaxcoaromv Ha 2inepmewsilo, NPUYOMY yeu I0COMOK 3 GIKOM 3DPOCHAE.
Ex3oeennumu gpaxmopamu, wo UKIUKAIOMb NOYAMOK apmepiansHoi 2inepmensii, €: cnocid sycumms — 30Kpema, anko2oib,
KYpinHs, HAOMipHa 6aza ma HasKoMuwine cepedosuwje. Enoocenni paxmopu exniouaiomsv 6ik ma cnaokogicms. Y
MooenvHomy docniodcenni e3aau yuacmo 40 ocinox y eiyi 30-75 poxie, sxi npoocusaiome y Cxioniti Cnosauuuni. byno
docnioacerno 06i epynu — koumponsna (KT, n = 20 owcinok, cepeoniii gix 42,65 poxis), excnepumenmanvna (EI, n = 20
JICIHOK, cepeoHnill 6ik 57,85 poxie) 3 diacnozom apmepianvhoi einepmensii. Mu eusuanu 36'a30k migxc gikom, IBT (indexc eazu
mina), CTC (cnisgionowennss mania-cmezua), apmepiaibHum muckom i niniouum npoginem (3acanvhuil  Xonecmepun,
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mpueniyepuou, JIITHIL], JIIIBIL]) y ocinok 3 apmepianvHolo 2inepmeH3iclo ma KOHMPOJIbHOW 2pynoio. Ananiz ninionozo
npoinio npoeoouscs Ha agmomamuyHomy oioximiunomy aunanizamopi ADVIA 1800 ma AU600 IVD-Beckman. Inousioyanvni
napamempu 8 pisHux epynax nopisHosanucs 3a donomozor mecmy Lllanipo-Binka, xopensayitinoeo koegiyienma Ilipcona ma
napamempuyrozo Henapuoeo t-mecma. Cmamucmuyno 3Hauwumi eiominnocmi (p<0,01) Oynu euseneni 6 OJdiamempax
comamuyHux iHOuKamopie Ha 0ooauy 00 po3mipie mina. 3naumni cymmesi @iOMinnocmi Oyau niomeepodiceHi cepeOnimu
sminamu cucmonu (KI' = 119,2 mm pm. cm., EI' = 139,8 mm pm. c¢m.), diacmoau (KI' = 74,5; EI' = 86,4) ma 3aeanvnozo

xonecmepuny (KI' = 4,55 mmonwv/n; EI" = 5,67 mmons/n) misic konmporem ma excnepumenmaiwshoio epynoio (p<0,01).
Knrwuogi cnosa: comamuuni nokazHukuy, apmepianvha cinepmen3sis, OioXiMiuHi NOKA3HUKU, HCIHKU.
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Introduction

Arterial hypertension is the most common
cardiovascular disease that leads to morbidity and
mortality of the population. It is a major risk factor
for vascular stroke, ischemic heart disease,
dyslipidemia, diabetes mellitus, and obesity (Ga3par
et al. 2013). Arterial hypertension in an adult
population is defined by WHO as a condition when
systolic blood pressure (sBP) acquires values > 140
mmHg and/or diastolic blood pressure (dBP) > 90
mmHg in two or more measurements (Amrani et al.
2013). High blood pressure is characterized by a
constant increase in blood pressure in blood vessels.
The most common symptoms of an individual with
arterial hypertension are dizziness in general,
headache, dizziness after physical exertion, pale or
red skin, weakness, ringing in the ears, feeling hot,
has problems sleeping, vision, nervousness in
stressful situations (Hordkova 2015; WHO 2015).
Globally, approximately 15% of the population has a
blood pressure value that is above 160/95 mmHg. In
the Slovak Republic, 40% of the population has been
diagnosed with arterial hypertension. Hypertension
increases with age and is more common in men over
55 years of age and women after menopause or after
65 years of age (Horakova 2015). Diagnosis of
arterial hypertension is based on the basic
examination of the individual, which includes
monitoring blood pressure and determining the
overall cardiovascular risk. These are all investigated:
Family history of the patient (focus on familial
occurrence of arterial hypertension, alcohol
consumption, lifestyle of the individual, and use of
addictive substances), physical examinations (basic
anthropometric parameters - height and weight of the
individual, BMI) and laboratory examinations (test of
glucose, cholesterol, creatinine, lipid spectrum, urine,
uric acid, uricemia, hemoglobin, hematocrit, serum
sodium and potassium levels (Filipova et al., 2014).
The formation of arterial hypertension causes
exogenous and endogenous factors. Exogenous
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factors include excessive use of table salt, alcohol,
smoking, elevated cholesterol and being overweight.
Endogeneous factors include age and inheritance
(Vesely and Véclavik 2013; Horakova 2015).

In our work, we focused on the determination
and evaluation of the lipid profile in blood serum and
selected anthropometric parameters in women
diagnosed with arterial hypertension in comparison
with healthy women.

Material and methods

The model experiment included 40 women
aged 30-75 years. 20 women (average age 57.9 years)
were diagnosed with arterial hypertension, 20 women
were a control group that were not diagnosed with
arterial hypertension (average age 42.7 years).
Women came from eastern Slovakia (Bardejov and
the surrounding area). The research was done in the
morning at a doctor's clinic. Venous blood was taken
from all women. Measurements in patients and in a
healthy control group were provided to find out the
basic anthropometric parameters - height, weight,
waist circumference and hips.

Concentrations of lipid profile values (total
cholesterol, HDL-cholesterol, LDL-cholesterol and
TAG) were determined in the female serum by the
Cobas Integra 400 plus automatic analyzer (Roche,
Switzerland). BMI values were calculated from
taking measurements of body height and body
weight. WHR values were calculated from the
measured waist circumference and hips.

We processed the results of the measured data
using the Statistics no. 12. To determine the
normality of data layout, we used the Shapiro-Wilkov
test. To find out the relationship between the
monitored groups, we used a Pearson correlation
coefficient ranging from -1 to 1. To compare the
statistically significant differences between the
observed parameters between the two groups, we
used the parametric unpaired t-test.
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Results and discussions

The average systolic value in women
diagnosed with arterial hypertension was 139.80
mmHg; In the control group was 119.20 mmHg. The
average diastole value in women in the control group
was 84.40 mmHg; In women with arterial
hypertension it was 72.25 mmHg.

The average value of BMI in women with
arterial hypertension was 30,518, and in the control
group it was lower (24,201). In the female control
group - an average WHR was found to be 0.917; In
women diagnosed with arterial hypertension it was
0.796.

The average value of total cholesterol in
women with arterial hypertension it was 5.669
mmol/l; In the control group it was 4.445 mmol/l. In
women with arterial hypertension the average value
of HDL cholesterol was 1.587 mmol/l, and in the
control group was higher - 1.901 mmol/l. The
average values of LDL cholesterol were higher in
women with arterial hypertension - 3.525 mmol/I,

than in the female control group - 2.732 mmol/l.
Women with classified arterial hypertension were
found to have an average value of TAG 1.461
mmol/l, inthe control group the value was lower -
1.154 mmol/l.

To find out the relationships between the
monitored groups, we used Pearson's correlation
coefficient. We found a positive correlation between
BMI values and hip circumference. A negative
correlation was found between total cholesterol and
WHR (-0.512), which means that if the total
cholesterol is higher, the WHR decreases.

In the control group a positive correlation was

found between total cholesterol and WHR (0.478).
To compare the statistically significant differences
between somatic variables between two groups
(arterial hypertension group and control group), we
used the parametric unpaired t-test (Table 1).
Significant differences in the mean level were
confirmed in all variable indicators except height (**
p<0,01, * p<0,05).

Tab. 1: Parametric unpaired t-test - comparison of somatic markers between the arterial hypertension group and the control

group

Average values Average values —
Parameter - patients with arterial p

h . control group

ypertension

Age (years) 57,85+10,85 42,65+8,06 0,00001**
Body height (cm) 163,05+7,12 165,2045,61 0,29535
Body weight (kg) 81,00+12,54 65,80+8,41 0,00006**
BMI 30,518+4,89 24,201+3,54 0,00003**
Waist circumference (cm) 103,25+13,93 78,90+£12,06 0,00001**
Hip circumference (cm) 112,30+9,84 98,850+6,56 0,00001**
WHR 0,91740,07 0,796+0,09 0,00002**

Parametric unpaired t-test in comparison of
the lipid profile and blood pressure values of both
groups confirmed the difference between variations
in the variable total cholesterol (** p <0.01).
Significantly important differences were confirmed at
the median level for variable systole, diastole and
total cholesterol (** p <0.01). In the blood serum
HDL and LDL concentration between control and
experimental groups, statistical significance and
importance p <0.05 were confirmed (Table 2).

Su et al. (2016) found that high or low BMI
values are a risk factor for developing disability in
older people. High blood pressure increases the risk
of disability in obese people. 75% of individuals
diagnosed with AH also suffer from being
overweight (Smetana 2010). A study of biometric
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dimensions and bioelectric indices suggests that the
percentage of body fat is the best marker in
identifying hypertension. The statistically significant
difference was the value of WHR. (Jiang et al. 2016).
Obesity is a serious risk factor for arterial
hypertension. Higher BMI and WHR values represent
risk factors for an increase in systolic blood pressure
(Panteli¢ et al. 2013). BMI and waist circumference
are significantly associated with arterial hypertension
(Kalani, Salimi and Rafae 2015). Waist
circumference is associated with the risk of high
blood pressure. Women with a waistline of 88 cm
have a twice the risk of developing hypertension than
women with a waist circumference less than 80 cm
(Guagnano et al. 2001). In the diagnosis of
hypertension, WHR values are a more important
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classification factor than BMI and  waist
circumference (Ashwell et al. 2011). Levine et al.
(2011) found in their study that a mildly larger waist

circumference in women (80-88 cm) is a risk factor
for arterial hypertension.

Tab. 2: Parametric unpaired test - comparison of the lipid profile and blood pressure between the arterial hypertension group

and the control group

Parameter f\[ggiﬁgni: \T/:Jtisarterial Average values p
hypertension — control group
Systole (mmHg) 139,80+13,95 119,20+13,32 0,00002**
Diastole (mmHg) 84,40+9,51 72,25+10,42 0,00043**
Total cholesterol (mmol/l) 5,669+1,40 4,445+0,68 0,00125**
HDL (mmol/l) 1,587+0,37 1,901+0,45 0,02171*
LDL (mmol/T) 3,5625%1,12 2,732+0,82 0,01479*
TAG (mmol/l) 1,461+0,66 1,154+0,48 0,10200

Legend: HDL - high density lipoprotein , LDL — low density lipoprotein , TAG -triacylglycerols

Approximately a quarter of hypertensive
patients (15-31%) have higher cholesterol levels -
"dyslipidemic hypertension" (Lopez, Tang et al.
2006). Interaction of high blood pressure and higher
level of total cholesterol affect the mortality of
cardiovascular diseases (Yang et al. 2011). Oda and
Kawai (2011) have shown a positive association of
hypertension and HDL cholesterol in healthy
individuals. Basic value of LDL cholesterol is likely
to cause the rapid onset of hypertension to normal or
slightly higher blood pressure (Cicero et al. 2014).
Snack says that in the diagnosis of hypertension it is
necessary to assess the weight of the patient to verify
if he or she is obese or overweight (Svacina 2005).
People diagnosed with hypertension have higher BMI
values. Elevated levels of total cholesterol, HDL
cholesterol and TAG are significantly higher in
people diagnosed with arterial hypertension (Goyal,
Sarwate 2014).

Conclusion

In this model study we compared a group of
women diagnosed with arterial hypertension and a
control group of women, where we monitored the
association of somatic markers and lipid profile
values to arterial hypertension. Were found
significant differences in systolic, diastolic and total
cholesterol (p<0.01) and in blood serum HDL and
LDL concentration between the control and
experimental groups (p <0.05).

High blood pressure can be successfully
treated, but not completely cured. An early diagnosis
of the disease is therefore very important. The
prevention of arterial hypertension is based on
measures aimed at eliminating the risk factors that
cause the disease.
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