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ABSTRACTS

In several reports, packed cell volume (PCV) and body mass index (BMI) have been identified as risk
factors that significantly contribute to blood pressure increase. Therefore, there is necessity to investigate
the correlation between PCV and BMI in hypertensive and normotensive subjects. In this study, a total of
192 subjects of age between 19 and 70 years were examined, 79 subjects (40 males and 39 females) were
hypertensive and 113 subjects (61 males and 52 females) were normotensive. In all subjects, blood
pressure, body weight and height were measured via comfort automatic blood pressure monitor, Hasson
emperor weighing scale and meter rule respectively. PCV also was measured through an automated
haematology analyzer. There was a positive correlation between BMI and PCV in hypertensive subjects
(male and female) but only significant in male subjects (r = 0.306, P<0.05) thus PCV has a significant
positive linear correlation with BMI in hypertensive male subjects. Also, the linear positive correlation
between PCV and BMI was not significant in both male and female normotensive subjects (r = 0.088 and
r = 0.0288 respectivaly, P<0.05) unlike in hypertensive subjects where it was only significant in male but
not significant in female (r = 0.0265, P<0.05). It can be suggested that there was close correlation
between PCV and BMI (especially male subjects); this correlation increases the risk of hypertension,
therefore primary preventions of hypertension by monitoring PCV and BMI in hypertension-prone
subjects are considered important.
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INTRODUCTION

Packed cell volume (Hematocrit) and body mass irelimations are essential risk factors that
have been traceable to the etiology of cardiovasaliseases especially hypertension [1, 2, 3 4,
5]. Also, packed cell volume and body mass indexeheonsistently been associated with an
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increased risk for type 2 diabetes mellitus [68,79, 10]. In addition, it has been reported that
there was a significant relationship in approxirha#®000 men between packed cell volume and
the development of non-insulin-dependent diabetediitns, independent of age, body-mass
index (BMI), smoking, physical activity, high-detgsilipoprotein (HDL)-cholesterol, and
systolic blood-pressure [11].

However, packed cell volume and body mass indexriakefactors for concomitant diseases

such as diabetes mellitus and hypertension, therefmre attention has to be given to the two
factors in hypertensive and non-hypertensive imlligls. Packed cell volume (PCV) is the single

most important determinant of whole blood viscosityd body mass index is an indicator for

total body fat determination, thus increased bleisdosity and increased body fat storage have
been reported in several studies to contribute ins®@ly to blood pressure increase [2, 4, 12, 13,
14, 15].

Interestingly, according to the above previous aese works, works have been done on
correlation between BMI and blood pressure or PG lslood pressure but there are scarcity of
information on correlation between PCV and BMI.

This present study was aimed at investigation ef d¢brrelation between the determinants of
blood viscosity (PCV) and total body fat distritmsti (BMI) in hypertensive and normotensive
subjects.

MATERIALSAND METHODS

This study was carried out at Imo State Universiaching Hospital (IMSUT) and St Domain’s
Hospital, orlu, Imo state, Nigeria. A total of 188bjects examined in this study were all Igho
ethnic group of Imo state origin, not known to cofm@m any definite work of life thus no
consideration was given to variations based on fetoon.

Out of 192 subjects, 79 subjects (40 males andeBtales) were clinically diagnosed to have
solely hypertension with no other disease condsti@md 113 subjects (61 males and 52 females)
were not clinically diagnosed to have any diseaswlition including hypertension.

The age of the selected population of the subjactges between 19 and 70 years [1].

Blood pressur e measur ement

Blood pressure (diastolic blood pressure, DBP astbsc blood pressure, SBP) of the subjects
was measured using comfort automatic blood pressur@tor. Blood pressure was measured
three times at least ten minutes after arrivaln® hospital. The data obtained were used to
classify the subjects as hypertensive and normtessbjects.

Also, the hypertensive subjects were confirmed aeehhypertension based on more than one
visit to the hospital for treatment of hypertensiga medical records.
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Body massindex (BMI) measurement
The body weight and height of the subjects weresmea by Hasson emperor weighing scale
and meter rule respectively, with light clothingdamithout shoes.

BMI was calculated thus:
BMI = weight (kg)/height (rf).

Packed cell volume (PCV) measur ement

Blood samples were collected by cubital venepuectuom all of the subjects using 5ml
disposable syringe and the blood samples were migpeinto EDTA anticoagulant bottle and
refrigerated at -2& before analysis. PCV was estimated using an autmmhaematology
ANALYZER KX-21N, made by sysmex Japan. The sysme&Xl is an automatic multi-pair
blood cell counter for in vitraliagnostic use in clinical laboratory. It perforrageedy and
accurate analysis of blood parameters and detéetsabnormal samples. The automated
haematology analyzer reading correlated well wahdings by the standard manual methods
[16].

Statistical Analysis

All data obtained were presented as meantSEM aalyzed by Pearson correlation via SPSS
software. Student's t test was also used to deternthe significance of the correlation
coefficient.

RESULTS

Normotensive Subjects

Table 1 showed the distribution of BMI, PCV, DBPda8BP in normotensive subjects. As
shown in the table, BMI was 25.7+0.4kd/and 25.9+0.5kg/fmin female and male respectively.
The PCV was 39.2+0.9% and 41.7+0.8% in femalesmalgés respectively. The SBP and DBP
in female and male subjects did not change with Bhd PCV.

As in hypertensive subjects, there was positiveretation between BMI and PCV in
normotensive subjects. The linear positive cori@atvas not significant in both male and
female normotensive subjects as shown in figuredifigure 2.

Table 1: Distribution of BMI, PCV, DBP and SBP in male and female nor motensive subjects

Parameters Females Males
BMI (kg/m?) 325.740.4| #25.9+0.5
PCV (%) 839.2+0.9 | %41.7+0.8
DBP (mmHg) 75.6+1.2| 78.8+1.2
SBP (mmHg) 122.7+2.6 125+1.5%
Sample Size (N) 52 61
Correlation Coefficient (r] °0.0288 | 20.088
Calculated t value (tcal) | 20.207 ®0.6896

8Insignificant linear positive correlation between PCV and BMI, P<0.05
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Figure 1: Scatter diagram showing correlation between BMI and PCV in normotensive males (n=61, r=0.088)
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Figure 2: Scatter diagram showing correlation between BM| and PCV in normotensive females (n=52,

Table 2: Distribution of BMI, PCV, DBP and SBP in male and female hypertensive subjects

4Insignificant linear positive correlation between PCV and BMI, P<0.05
PYgnificant linear positive correlation between PCV and BMI, P<0.05

r=0.0288)

Parameters Females Maleg
BMI (kg/m?) 328.7+0.8| 28.9+0.7
PCV (%) 44.4+0.9| 48.7+0.9
DBP (mmHg) 90.6+2.3| 95.6+2.8
SBP (mmHg) 156.2+2.2 163.9+3|6
Sample Size (N) 39 40
Correlation Coefficient (r) 20.0265 ®0.306
Calculated t value (tcal) | 20.163 °2.264
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Hypertensive Subjects

In the hypertensive subjects as shown in Tableh#, Bas 28.7+0.8kg/rhand 28.9+0.7kg/fin
females and males respectively. PCV was 44.4+0.8% 48.7+0.9% in females and males
respectively. Also, the blood pressures increasdsiMl and PCV increased.

There was a positive correlation between BMI and/HE hypertensive subjects (male and
female) but only significant in male subjects aseslied in figure 3 and figure 4, thus PCV
increased with increased BMI.
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Figure 3: Scatter diagram showing the correlation between BM 1 and PCV in hypertensive males (n=40,

r=0.306)
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Figure 4: Scatter diagram showing correlation between BM1 and PCV in hypertensive females (n=39,
r=0.0265)
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DISCUSSION

The increased PCV and BMI being the cause of soareliavascular diseases such as
hypertension as reported in previous or severaietu[l, 2, 3, 4, 5] may be more confirmed

through this present study via the knowledge of dbeelation between them. Although, the

relationship between blood pressure and BMI [5,drlood pressure and PCV [2, 4] had been
reported earlier either in the absence or presehbgpertension but no work has been reported
on relationship between BMI and PCV. Also, a numiifemetabolic consequences of high BMI

have been proposed as the blood pressure elevadolganism [18].

In the normotensive subjects, a positive relatignstas demonstrated between PCV and BMI
but not significant. The insignificant correlationay be due to normal weight, high physical
activities, less fat storage and normal PCV ofrtbemotensive subjects.

Moreover, significant correlation was demonstratetiveen PCV and BMI, especially in male
hypertensive subjects. In other words, more sigaifi correlation between PCV and BMI
existed in male than female hypertensive subjemtdgbly as a result of established fact of
higher PCV in male than female. In addition, it le®n reported that haemoglobin, PCV and
ferritin among obese women were higher than nors@band it was suggested that obese
women appear to have greater iron stores than heseowomen, in terms of haemoglobin, PCV
and ferritin concentrations [19, 20].

Interestingly, since there is significant corredatibetween PCV and fat storage in obese
individuals according to the previous work [19]ettifore it is not unreasonable to suggest that
such significant correlation exist between PCV &@idl in hypertensive individuals. The
significant correlation may be due to high PCV,higpdy weight, less physical activities, high
fat storage of the hypertensive subjects.

However, the information from these previous stadie/, 18, 19, 20] confirmed the significant
positive linear correlation between PCV and BMlidahere is a need for further studies to
confirm these findings and to evaluate whethercitreelation between PCV and BMI is due to
cause or effect relationship.

Conclusively, primary prevention of hypertensionrbgnitoring PCV and BMI in hypertension-
prone subjects should be considered important.
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