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Comparison of the Lipid Profile, Blood Pressure, and Dietary
Habits of Adolescents and Children Descended from
Hypertensive and Normotensive Individuals

Maria Cristina Elias, Max Samuel Mattos Bolivar, Francisco Antonio Helfenstein Fonseca,
Tania Leme da Rocha Martinez, Japy Angelini, Celso Ferreira, Nelson Kasinski,
Angelo Amato Vincenzo de Paola, Antonio Carlos Camargo Carvalho

Sédo Paulo, SP - Brazil

Objective - To compareblood pressure, lipid profile,
food intake, and anthropometric data of adolescentswith
or without a familial history of hypertension.

Methods - Forty-three adol escents from both sexes
wer e assessed, with agesranging from 11 to 18 yearsold.
Twenty had hypertensive parents, and 23 had nor motensi-
veparents. Thefollowing variableswer e examined: blood
pressure, food intake, anthropometric data, lipid profile,
and theresults of following dietary guidelines (American
Heart Association).

Results - The offspring of hypertensive parents had
greater baseline systolic blood pressure (109 + 3 vs. 99
+2mmHg, P=0.01), diastolicblood pressure(68+ 2vs. 62
+2mmHg, p=0.04), greater TC/HDL-Cratio(4.1+£0.3vs.
3.2+0.2,P<0.01),andgreater LDL/HDL-C(2.7+0.2vs.
1.9+0.1, P<0.01), and smaller valuesof HDL-C (43 + 2
vs.53+ 2mg/dL, P<0.005). Dietary intake and anthropo-
metric measures assessed did not differ between the
groups. Even though dietary intervention resulted in re-
ductionsin body massindex (21.0+ 1.2vs. 20.1 + 1.1 kg/
n?, P<0.01), it did not change dyslipidemia present inthe
offspring of hypertensiveindividuals.

Conclusion - Increased blood pressure levelsand
lessfavorablelipid profiles are found among offspring of
hypertensive parents, wherelowlevelsof HDL-C werethe
most rel evant finding regar dless of anthropometric or nu-
tritional variables.
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Despite greater emphasisin the adult population on
the correl ation between blood pressure and coronary arte-
ry disease, and strokesand renal disorders, blood pressure
valuesduring childhood seemto be associated with hyper-
tension at amore advanced age?.

Theprevaenceof systemic blood hypertensionin chil-
dren and adol escentsisestimated at 6to 8%, respectively 2.

Considering these facts, it isimportant that adoles-
cents are guided towards the prevention of risk factors,
such as obesity, excessive salt intake, and lack of exercise
that seemsto be associated with theincreasein blood pres-
surevaluesand aging®.

Additionally, an unfavorablelipid profile and an in-
crease in blood pressure, especially in association with
other risk factors, are, according tothe World Health Orga-
nization (WHO)*, conditionsthat favor thegreater devel op-
ment of atherosclerosi sduring childhood.

Epidemiologic studies have demonstrated that hyper-
tensivepatientshaveunfavorablelipid profilesmorefrequen-
tly than doesthe general population®’. Inthe Tromsc? study,
abiological intercorrelation between blood pressureand li-
pids seemed to be associated with coronary artery disease.

Diet may play an essential role in the prevention of
systemic blood hypertension 8. Poor dietary habits, suchas
ahighintakeof food richin saturated fat, cholesterol, and
saltinassociationwiththelack of exercise, havebeenrela-
ted to several chronic diseases, especially hypertension,
hyperlipidemia, and diabetesmellitus, conditionsfregquen-
tly associated in adult life>*,

Based ontheearly beginning of atherosclerosisin chil-
dren and adol escents, and dueto theincreased importance
of blood hypertension anditscorrelationwith dydlipidemia
incoronary diseasein adults, thisstudy aimed at verifying
blood pressureand ng lipid alterationsin thispopu-
lation. The study also examined possible changesinlipid
profilethrough acontrolled dietary intervention.
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Methods

Theresearch was approved by the Ethics Committee
for Research at the Federal University of Sdo Paulo/Paulista
School of Medicine and started after written consent was
obtained from one parent.

Twenty adolescents with hypertensive parents 2 of
both sexesand agesranging from 11to 18 yearsoldwereas
sessed, followed-up in the Cardiology Department wards.
Thecontrol group comprised 23 vol unteerswith normotensi-
ve parents. Thosewho had at least 1 hypertensive parent
were considered offspring of hypertensive parents, and all
subjectswereassessed accordingto age, sex, andlevel of se-
xual maturationaccordingto Tanner’ scriteria®?(tab. 1). Pa-
rentsof adolescentshad their blood pressure assessed (data
not presented) to classify the 2 groups: offspring of hyperten-
sive parentsand offspring of normotensive parents.

Adolescentshad their lipid profiledetermined after 12
to 14 hoursof fasting, by using the color metric enzymeme-
thod. L DL-Cwasestimated using the Friedewa dformula®.
All the analyses were performed with the Operamachine
(Bayer, Germany).

Blind determination of blood pressurewasperformed,
using amercury column sphygmomanometers, inthe Car-
diology Department with the patient in a seated position,
with2 measuresafter 5 minutes, and 1- to 2-minuteintervals
betweenthem?2

Thetablesof percentilesfor boysand girlswith ages
ranging from 10to 17 yearsold from theSecond Task Force
on Blood Pressure Control in Children, 1987 “wasused as
areferencefor the analysis of results. Dietary habitswere
assessed through thefrequency of food, 24-hour diet diary,
and a 3-day dietary journal, with the participation of pa-
rents. Based on these data, on anthropometric measures,
and onlaboratory examinations, customized nutritional gui-
dance was created for the adolescents, monitored every
monthfor al6-week period.

For cal culation and el aboration of thenutritional guide-
lines, thefollowing programsto support blood pressurewere
used: CIS-EPM/UNIFESPandthevirtua nutri—USP51,

Nutritional guidelineswereelaborated based on dieta
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ry recommendations (DRs), for the macro and micro nu-
trientsaccordingtotheagegroup studied, in additiontothe
recommendation of theAmerican Heart Association(AHA,
phasel) when thepresenceof dyslipidemiawasdetected 2,

Weight, height, body massindex, skinfold measure-
ments (triceps, subscapular), and abdominal circumference
wereobtained (tab. I).

Body mass index values obtained were assessed in
percentilesaccording to thecriteriaestablished by Sichieri
and Allam Y, for theagegroup from 10to 17 yearsand 11
months old, and for adolescents abovethisage, according
to the American survey National Health and Nutrition
Examination Survey (NHANESI) %2,

Percentilesrdated totheskinfold messurementswereas-
sessed according tothe American survey NHANESI andthe
waist circumferenceaccordingto Freedmanet d criteria®.

Datawere expressed asmean = SD. For the compari-
son of continuous variables, the nonpaired Student t test
wasused, andthe paired test wasused for thedietary inter-
vention examination. Homogeneity of thegroupswasexa-
mined by the chi-squaretest. Level of rejection of the null
hypothesiswasfixed at 5%.

Results

Systolic blood pressure (SBP) and diastolic blood
pressure (DBP) val uesobtained weregreater in of fspring of
hypertensive parents than in those of normotensive pa-
rents, although they werewithinthe normal percentilefor
theage (tab. I). Differences between the groupsregarding
skinfold (tricepsand subscapular), abdominal circumferen-
ce, aswell asfor body massindex obtained did not occur,
but decreaseinthisparameter wasnoted after nutritional in-
tervention (tab. I1).

Although differencesbetweenthedietary intake of the
adolescentsin the baseline period was not observed (tab.
[11), lower total caloricvalueand atendency toincreasethe
consumption of monounsaturated fat and areductionin sa-
turated fat were obtained after dietary guidance (tab. 11).

Table Il - Changes obtained after nutritional guidance between
offspring of hypertensive individuals with dyslipidemia
Table | - Characteristics of the adolescents of hypertensive and
normotensive parents Parameters Preguidance Postguidance P
Parameters Offspring of  Offspring of P Cholesterol (mg/dL) 177 £ 10 168 + 9 0.51
hypertensive normotensive LDL-C (mg/dL) 119+ 9 106 + 8 0.29
HDL-C (mg/dL) 39+3 2+4 0.53
Age (years) 149+ 05 143+ 05 NS Triglycerides (mg/dL) 99 + 13 103 + 10 0.84
Mae/female (%) 55/45 43/57 NS TC/HDL-C 47+02 44+ 04 0.62
Prepubescent (N) 5 0 NS LDL-C/HDL-C 31+£02 29+ 04 0.63
Pubescent (N) 65 79 NS BMI (kg/m?) 21+12 20.1 + 1.1* 0.006
Postpubescent (N) 30 21 NS Tota Caloric Vaue (Kcal) 2677 + 160 1801 + 108* 0.0002
Body mass index (kg/m?) 22+39 196 + 25 NS Proteins (%) 154 + 0.9 184+ 1.1 0.051
Subscapular skinfold (cm) 131+ 14 10+ 09 NS Carbohydrates (%) 504+ 21 521+19 0.55
Tricipital skinfold (cm) 147 £ 1.6 113+ 14 NS Total Fat (%) 341+17 295+ 15 0.055
Abdominal circumference (cm) 739+ 28 682+ 15 NS AG monounsaturated (%) 91+06 1131 0.09
Systolic blood pressure (mmHg) 109 + 3* 99+ 2 0.001 AG polyunsaturated (%) 85+0.7 74+04 0.17
Diastolic blood pressure (mmHg) 68 + 2* 62+ 2 0.040 AG saturated (%) 147+ 15 112+ 0.9 0.052
N- number of youngsters; * SBP and DBP in offspring of hypertensive individuas BMI - body mass index. * vaues obtained for BMI and total caoric values
> offspring of normotensive individuals (unpaired t test); ns- nonsignificant. lower after nutritional intervention for 16 weeks (paired t test).
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Table |11 - Food intake for offspring of hypertensive
and normotensive individuals
Parameters Offspring of Offspring of P
hypertensive ~ normotensive
Tota caoric value (Kcal) 2442 + 136 2225 + 85 0.17
Proteins (%) 156 + 0.6 16+ 27 0.66
Carbohydrates (%) 496+ 14 482 +1.4 0.49
Fat (%) 348+ 13 38+ 11 0.55
AG monounsaturated (%) 91+0.7 9.6+ 0.8 0.67
AG polyunsaturated (%) 8+05 72+04 0.20
AG saturated (%) 135+12 17+ 15 0.07
Cholesterol (mg) 243 + 17 382 + 119 0.29
Sodium (mg) 3409 + 337 3775 + 341 0.45
Potassium (mg) 2485 + 241 2219 + 147 0.34
Fibers (g) 162+ 1.6 143+ 14 0.37
Absence of significant differences for food intake between offspring of
hypertensive individuals and offspring of normotensive individuals.

Figure 1 showsthat offspring of hypertensive parents
had |ower baselineHDL-Cvaues(43+2vs. 53+ 2mg/dL,
P<0.005), andgreater TC/HDL-Cindexes(4.1+0.2vs. 3.2+
0.2,P<0.001) and LDL-C/HDL-C(2.7£0.2vs.1.9+0.1,
P<0.001) in comparison to offspring of normotensive pa
rents. These populationsdid not differ regarding total cho-
lesterol (168+ 8vs. 166+ 5mg/dL, ns)andLDL-C(108+ 8vs.
97+5mg/dL, ns) obtained at baseline. After dietary guidan-
ce, restricted to of fspring of hypertensive parentswith dys-
lipidemia, changeswere not observed in comparisontothe
new lipid profileobtained (tab. 11).

Discussion

Our study identified, among offspring of hypertensive
parents, higher blood pressurelevelsand amoreunfavora
blelipid profile (reductioninHDL-C and intheratio TC/
HDL-CandLDL-C/HDL-C) when compared with offspring
of normotensive parents. Considering that all of thesefac-
torswereassociated with agreater devel opment of atheros-
clerosisin children and adol escentsintheanatomopathol o-
gicstudiesof Bogalusa®and PDAY 2, primary prevention
of cardiovascular diseaseis suggested. Although the age
group studied had normal blood pressureval ues, theobser-
vation that offspring of hypertensive parents had higher
systolicand diastolic blood pressureval uescompared with
those in the control group of adolescents, al so suggests
that values currently considered normal for these youngs-
tersmay berevisedinthefuture, enabling, at least, theiden-
tification of apopulation with agreater probability of deve-
loping hypertensionand atherosclerosisinadultlife. Howe-
ver, broad prospectivestudies, inthemodern view of hyper-
tension and atherosclerosis, are necessary to create new
diagnostic criteria. In fact, those who are younger should
beidentified early, regarding their cardiovascular risk, toin-
troduce more effective prevention.

A weak correlation for blood pressure between
couples and between parents and adopted children has
been demonstrated, which agreeswith our findings. But this
correlationindex isincreased between parentsand consan-
guineouschildren, eventhoughthey havethe samehabits,
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cholesterol; HDL-C = high-density lipoprotein cholesterol; TG = triglycerides.

Fig. 1- Values obtained for the lipid profile between offspring of hypertensive
individuals (OH) and of normotensive individuals (ON).

suggesting astrong geneticinfluencein thepattern of blood
pressure 222,

In our study, lower values of HDL-C were observed
between the offspring of hypertensive patients, despitethe
similar body massindex and dietary habitsin theintake of
monounsaturated, polyunsaturated, and saturated fat, as
well ascarbohydratesand proteins.

Giannini et al “observed ahigher frequency of dydlipi-
demiaamongrelativesof hypertensiveindividuas, withlo-
wer HDL -C valuesamong other abnormalities. Additional -
ly, similar resultswerereported in the Tronso study ®*where
hypertensive individual s had increased values of cho-
lesterol andtriglycerides, aswell aslower HDL-Cvalues. In
another epidemiologic study %, hypertensiveindividuals
had dyslipidemiamore frequently than did normotensive
individuals, with a correl ation between hypertension and
hypercholesterolemia, regardlessof other variables, suchas
ageand body mass index.

The importance of HDL-C as an early marker of meta-
bolic alterations in this group of adolescents of hypertensi-
ve parents seems to be established by these several studies
and may represent one of the mechanisms to accelerate
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atherosclerosisin hypertension, by impairment in chol este-
rol transport.

Regarding dietary habits, we have observed that ado-

lescentsfrom both groupshavesimilar diets, with anintake
of food richincholesterol, saturatedfat, and sodium, grea-
ter thanthoserecommended by thel Il Brazilian Consensus
of Blood Hypertension?, and with low-fiber intakein disa-
greement with therecommendationsfor cardiovascular pre-
vention in thisage group-,
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To conclude, our study identified an unfavorable risk

profileamongthechildren of hypertensiveparents. New cri-
teriain cardiovascular risk gtratificationin children and ado-
lescents with greater sensitivity for identifying abnormal
pressureandlipid parametersseemrelevant. Inthiscontext,
greater emphasison the control of risk factors, encourage-
ment of physical activity, aswell asthecorrection of dietary
habitsfrom childhood, customizedinthosewith greater risk,
may reduceor delay cardiovascular eventsinadultlife.
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