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ABSTHRACT:

The purpose of this study was to set reference values for spot blood pressure and 15 deavanives among Makerere nniversin
indergraduate stadents,

Study Diesign: This was a cross sectional study.

Materials and methods: A otal of 183 undergeaduates including 63 femules mnd 120 males participated m the study Blood
pressune was measured, with the respondent seated, sing a splygmomanometer. Mean artedal pressure was determined as the
average of the systolic and disseolic values. Pulse pressure was the difference hetween systolic and disstolic valies Dhividding systalic
by diastolic values gave the required ratio: Histograms and cumulative percentages of these resules were plotied and ssed aset the
central 95" percentile ranpe as the reference values,

Results: Eenpirical tanges wene: systolic BP 100-179 menT g diastolic B1° 60-13% mmiHg: systolic disstolic pressure mtin 1.20-2,50)
mmHg, mean arterial pressurs 80-159 mmllg and pulse pressure 20.85 mmHg The reference tanges covering the contral 95
percenile were systolic BP 100-150 mmHp, diastolic B 64-100, sysiolie: diastolic BP ratio 129203, the mean arerial pressure 85-
121 mmiTg, and pulse pressure 25-70 munHp, According o the systolic pressure, 35% were normal, 5445 pre-bypertensive and
L1%a hyperiensive. According to diastalic values, 48% were nommotensive, 43%: pre-hypertensive and 18% bypertensive, Tl
mear artenal pressuee was distabuted like the parent pressures. The pulse pressure imd the systolicdiastolic rann were tdmodally
distabured with the three peaks corresponding to normotension, pre-hypertension and hypermtension

Conclusion and recomm endation: Reference values for the university student population have been denived and they are

secommennded for application in cinical evahation,
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INTRODUCTION

Blood pressure 1s the pressure of blood against the
walls of the artenes. Blood pressure resulis rom
two forcest one s created by the hearr as it pumps
Blood inra the astenes through the ciculatory system
and the otheris the force exerted by the arterics as
they resise the blood Aow’ BEach ame the blood
pressure s checked, owo figures are recondéd: the

upper, or systolic pressure, and the lower, oe dinstalic

pressure. The normal ranpe varies with age, but a
voung adult would be expected o have a systolic
pressure of around 120 mmigand a disstolic pres-
sure of around 80 mm of mercury®!

There are several reasons for studying the
casual blood pressure in any communitys a) it has
the most ready application toclinical medicine ds i
15 used by all doctors-all the dme, b) it 4 the pres-
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sure which people live with most of their wake lives; ¢
the diata obtained may be generally comparable with those
found m other casual Blood pressure surveys: d) and the
demands on the population are not arduous, an impaor-
tant fact for epideriolemenl work™®

High blood pressure (hyperension) s considered
when 1 blood pressure of 140/90 or higher 15 recorded
three or more consecutive times. With high blood pres-
sure, the heart woeks harder, the srtenes ke a heatmg,
and the chances of stroke, heart attack, and kidney
problems are greater ©,

Fhigh blood pressure 5 a silent danger because
there are no typical symptoms sending out early warming
signals.  On the contrary, many people feel well and
enerpetc despite thew haigh blood pressure. There s only
one-way of Andmg out whether or not one’ pressure 15
normal and that s to have st checked. Blood pressun
measurements must be repeated at least once every year.
IF an elevated pressure is detected early, prompe treamment
can help prevent the possible faral consequences’.

There has been much debare on the reladve im
portance of systolic and disstolic hypertension m
eprdemiological studies. Both systolic and diastolic bload
pressures ure important ask factors for cardiovascalar
disease”. There 1s evidence to suppest that cectan denvanves

ay



of systolic and diastolic measurements may be the
most important sk indicators in some panent
c::tugrm::s.“.

Derivatives of systolic and diaswolic blood pres-
sure

The most commonly used dervatives af systolic
and diastelc pressure inclade the mean arterial pres-
sure, the pulse pressure and the systole/ disstole pres-
sure rario,

The Mean Arterial Pressure

The mean artenal pressure (MAT) is the perfusion
pressure expenenced by end organs such as the
Lidney, the ver and bones, This pressure converts
pulsatile systalic and diastolic pressure into a
continuous pressurc that deteemines the average sate
of bland fAow from the left ventncle o the right
atrium’, To determing MAP with accuracy; analo-
pue electnc circuitry or digital techmques that are
either mnvasive, or expensive and sometimes both,
are needed™. In Beld practice, MAP i3 taken as the
average arteral blood pressure, obtamed by taking
the average of systolic and dustolic pressure,

The pulse pressure

The difference berween the systolic and dinstolic
pressure is cilled the pulse pressuee, Itis an impoe-
tant predictor of cardiovascular events and predicrs
the nsk of congestive heart fallure i the eldedy®. I
1z associated with ventrcular hypertrophy and
increases with age as the aortic compliance
decreases’™ Measurement of pulse pressure conti-
nugs to pam support as a porenial and chincally useful
predictorof cardiovascular disease risk ad all-cause

of martality in 4 variety of populations'. It s ther

most impartant companent of pressure associated
with severe coronary heart disease®,

Systolic: Diastolic ratio
The systohic / diastolic ntio 15 the systolic pressure
divided by the diasmlic pressure.
This rato with irs vamants 15 useful in obsteroes =%
and in cases of scute myocardial mfarction',
Worldwide population differences do exist
as the findings in the Kikuyo and Samburu showed
that indigenous neighbounng communities i A frca
miy ditter from one another, in blood pressure levels
just as they may from Buropeans”,
As the number of fatalities from
cardiovascular dizsease declines i western
mdustrialised nanons, the reverse has heen observed
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i East Africa ©, Hypertensive heart disease was, as far
back as 1909, reporcied a5 a major cardiovascular pralilem
i the Afncan population attending Mulago Hosptal,
Kampale™, To date, uncontrolled svstemic hypertension
15 the most important sk factor for cardiac disease and
heart falluce at Mulapo Hospital™,

Therefore the am of this work was o establish
reference values of systolic and diastolic pressure and ther
denvatives among Makerere University undergraduate
students.

MATERIALS AND METHODS

Study site

Casual blood pressure measurements were carned outin
the nine halls of residence at the main campus o f Makerere

University in lKampala, Uganda.

Study population

The study involved healthy male and female consenting
undergraduate strdents, aged berween 20 and 26 years.
Prepoant students were excluded.

Procedures

CYuestinnaatre:

The participants were given selfadministered quesnon-
nares 1o provide nformation on demographic, Lfesnyle
and health charactensiics.

Bload Pressnre Measnrements:
Systohe blood pressure (SBP) and diaswolic bload pres-
sure (DBP) were measured o the nearest one-millimeter
of mercury while the participant was seated using a
sphygmomanometer and stethoscope,

Data analysis

The systolic and diastolic blood pressure values were used
to denve the mean actenial pressure, pulse pressure and
systolic: diastalic ratios, which were then ploted in histo-
grams to cstablish the partern of distribution. The central
05 percentile read off cumulative peccent curves gave the
reference values.

RESULTS
One hundred and eighty three studenes, 120 males and 63
females participated in the study, Theape ranped From 20
ta 20 vears.

Systalic blood pressure

The systolic blood pressure ranged from 100 o179
mmbg As shownin Figuree 1 the dstmbuton is positively
skewed.
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Figure la: Distribution of systolic pressure among undergraduate students,
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The ceatral 95* percentle reference range is 100 o 150 mmHg as read off the cumulative curve shown o figure
1h,

Figure 1b: Cumulative percentages of systolic blood pressure among under graduate srudenis.
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MHastolic pressure
The dagstobe blood pressune canped from 60 o 139 mmHp As shown in Agure 2, the distnbuton 15 posiovely
skewed.
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Figure 2: Distribution of diaswlic blood pressure among under graduate students
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The central 957 percentile range 1 from 64 10 100 mmHg as read off o cumulanve percentage curve (not shown),
Mean nrrerial pressure
The mean artenal pressure ranges from 80 to 159 mmHg As shown m Figure 3, the distmbution s pasinvely

shewed.

Figure 3: The mean arterial pressure distribution among under graduate students
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The central 95% percentle ranges from 85 w 121 mmHg a3 read off from 2 cumulanve percentage curve
Pulse pressure

The pulse pressure ranged from 20 1 85 mmHg (Figure 4). The distnbution is tn-modal and positively skewed.
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Figure 4 The pulse pressure distribution among under graduate swdenis
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The central 957 percentile ranges from 25 to 70 mmHg as read off from a cumulatve percentage curve.
Systalic: dinstolic ratio
The systolic: distohe pressure ratio manged from 1,20 w0 2,30 mmHg (Figure 51, The distrbution @5 tn-modal

and posinvely skewed.

Figure 5: Systolic: diastolic ratio disrribution among under graduate student
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The central 95 peecentile ranges from 1.29 1o 203 mmHg a5 read off a cumulative percentage curve.
Blood pressure categorisation of Makerere University undergraduate studenis

based an international standards’
a) Sysrolic blood pressure
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Table 1 gives the detailed classificatnon acconding o sex,

Table I: Systolic blood pressure classification of Makerere University undergraduate students

Category Systolic range: (mmHg) Percentage of
Males Females
(a=120) (n=63)
Mormal Less than 120 23 a0
Pre-hyperensive 120-139 Gz 38
Hyperiensive
. Stage ] 140-139 14
Stage 2 160 ot more 1

Using the systalic blood pressure, 36% of the sample population is normaotensive while 33% are pre-hypertensive
and 11%: are hypertensive.

b} Diasrolic blood pressure
Table 2 gives the derailed classification according to sex

Table 2: Diastolic blood pressure classification using international standards among Makerere Univer-
sity undergraduate students

Diastolic range: (mmHg)  Percentage of
Males Females
(n=1201 (n=063)
MNormal Less than Bl 34 73

Pre-hypertensive 8{-89 42 an
Hyperrensive

Stage 1 90-99 20

Ln

[

Stage 2 100 or more 4

Using the diastolic pressure, 48% of the sample populaton 15 normotensive while 34% is pre-hypertensive and
18%0 15 hypertensive,

¢} Mean arterial pressure peaks at 1.4, 1.6 and LB, These correspond o the three
MADP i not routinely used in patent nvestigaton peiks of the pulse pressure,
and so far has no internabonal reference values. Cur
results, however, show the same distnbution pat- Summary of reference ranges
tem as those of disstolic and systalic pressure, Table 3 gives a summary of the reference ranges within
the central 95 percentle of eech stadstic among the university
d) Pulse pressure undergraduate students,
There are so far no published internatonally
standardized values for pulse pressune to which these Table 3 Established reference ranges among
results could be compared.  Our results, however, undergraduate students
are cateponsed ineo three clusiess with peaks at 35,
45, and 55 mmltlpg Statistic umit Range
Systolic BP mmHg, 100 - 150
e) Systolic: diastolic ratio Drastolic BP mmllg 64 - 100
This raticr 15 not routnely used in patent manage- Mean arterial BP mmiig 8% - 121
ment, 50 there are no values to mefer to. MNone the Pulse pressure mmHg 23 - Fid!
less, our results are categonzed nto three groups of Systolic/diastobe BP ratio 1.29-2.03

Alncan Health Seences Vol 5 Mo 2 June 2005 104



DISCUSSION

The distabution of systolic and disstolic pressuze
obtained in this work is in agreement with many
epidemiclogical studies, which shiow that Blood pres-
sure in the population has a distribution curve that i
slightly skiowed to the rght™. The mean arterial pres-
sure is disteibuted like the ®parent™ pressures of sys
tole and diastole. This is the fisst thme these pattems
are reported among Ugandans

The tmmodal distrbution of palse pressure
and systobicidizsiolic ratio = being reported for the
first time to the hest of our knowledge and ia
apparently not used conventionally in patient mana-
pgement. The three peaks correspand respectively to
narmotension, prehypertension and lypertension,

According to the intemational reference va-
lues mven above, it has been shown o this work that
some of the amversity student population have
systolic and disstolic pressure values of clinical pre-
hyperiension and hyperiension.  Although it is
commonly belicved that essental hypertension usually
begins berween 35 and 43 years™aind worsens with
ape, our findings show imminent danger of hyper-
tension in 4 young population of 20-26 years, The
nsk group needs to be put under medical surverllance
1o confirm the hyperiension and 1o stody predisposing
Factors,

Although mean artedal pressure (MAP) 15
nol routinely consdered by cliniciuns in patent ma-
magement it is important because 1 1s the pressure
expericnced by the end organs which, on aveeape,
demand a minimum of 60 mm Hg™, The smdem
samnple hus MAP range of 85-121 mmHg, which s
well above the essential munimum that negates
systernie 1schaemia,

The pulse pressureis anindicator of stffness
ind miammation in the vessel walls; the higher the
walie, the greater the nsk of cardiovascular disease™.
Although not yet used by clinicians to detecmine the
treatment, evidence stgpests that it may prove a steang
studies have indicated that a 10 mm Hg wider pulse
pressure increased the fsk of major cardiovascular
complications™, The ta-modil profile obtuned n
this work outlines nonmotension, pre-hyperlension,
mnet hypertension of both systebe and diastobe compn.
Thes 15 the first bme these denvatives are reported
among Ugandans. The pulse pressure and the
systolicrdiasiohc pressure ratio may tum out to be
diagnoste stanstics o dentify nsky groups which
require medical surveillanee,
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CONCLUSIONS AND RECOMMENDATIONS

T

"

Systolic, diastolic and mean arterdal pressuees are each
distnbured normally with a shght positve shew
Pulse pressure and syswolicdiasstolic pressure rano are
trimodally distributed aad should be considersd n
chnseal situanons,

Populapon reference values for wniversity students
have been denve.

Further studies are needed to evaluate the clinical
significance of mean artenal pressure, pulse pressure
and systolicdiastolic pressure rano.
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