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Objective – To determine if abnormal laboratory
findings are more common in individuals with hypertensi-
on and in those with other risk factors, such as obesity,
smoking and alcohol ingestion.

Methods - A study was carried out in the general
outpatient clinics of a university hospital  (145 individu-
als without previous diagnosis of hypertension) and the
following variables were assessed: high blood pressure
(as defined by the VI Joint National Committee on Preven-
tion, Detection and Treatment of High Blood Pressure – VI
JNC), obesity [calculated using body mass index (BMI)],
tobacco use, and alcoholic ingestion. The laboratory exa-
minations consisted of the following tests: hemogram,
glycemia, uric acid, potassium, total/HDL-fraction choles-
terol, triglycerides, calcium and creatinine.

Results – High blood pressure was not associated
with a higher number of abnormal laboratory tests.
Hypertensive individuals with a BMI ≥25kg/m2 or nor-
motensive obese individuals, however, had a higher fre-
quency of diabetes (12X), hypertriglyceridemia (3X), and
hypercholesterolemia (2X), as compared with hyperten-
sive individuals with BMI <25kg/m2 and preobese/normal
weight normotensive individuals.

Conclusion – High blood pressure is not associated
with a higher frequency of abnormal laboratory tests. The
association of high blood pressure and obesity, however,
increases the detection of diabetes and dyslipidemias.
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The high prevalence of hypertension in Brazil1 has an
impact on early cardiovascular mortality rates, which are
among the highest in the world 2. The proposals for manage-
ment of hypertensive patients, such as those presented at
the II Consenso Brasileiro em Hipertensão Arterial (II
CBHA) 3 and in the VI Joint National Committee on Preven-
tion, Detection and Treatment of High Blood Pressure (VI
JNC) 4, are of great importance.

These guidelines comprise recommendations for labo-
ratory tests to be performed in individuals with confirmed
high blood pressure (BP). The II CBHA proposes the study of
urinary sediment, the dosage of creatinine and potassium in
the serum, fasting glycemia, total cholesterol (men >20 years
of age and menopausal women with total cholesterol >200mg/
dL, in addition to the remaining lipid fractions), and an
electrocardiogram. The examinations considered mandatory
by the VI JNC are the above-cited ones in addition to a com-
plete red and white cell counts and an HDL (high-density
lipoprotein)-cholesterol fraction profile and the optional
dosage of serum calcium and uric acid.

Along with the diagnosis of high blood pressure, ho-
wever, other significant diagnoses in the risk assessment
may be made, such as that of obesity, which is calculated
using body mass index (BMI), and those of alcoholism and
tobacco use, through a clinical history. As the management
of the hypertensive individual aims to reduce cardiovascu-
lar risk, it should address these other risk factors, along with
hypertension, allowing the establishment of actions with
higher effectiveness and rationality in the use of the
resources.

The objective of this study is to assess the routine use
of blood tests in hypertensive patients, considering the
possibility of the association of other diagnoses, such as
obesity, tobacco use and alcoholism, evaluated at the same
medical appointment.

Methods

We studied 145 individuals without a previous diagno-
sis of high BP, heart or any other chronic disease (liver,
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kidney or rheumatic disease, or cancer). These individuals
spontaneously and consecutively searched for medical care
in the Internal Medicine outpatient clinics of a tertiary uni-
versity hospital in a urban center, with diverse complaints
on the same day of the week, over a period of 2 months. All
patients answered a questionnaire on the current use of al-
cohol and cigarettes, and underwent blood withdrawal after
giving written consent.

In all individuals, weight and height were measured
with an anthropometric scale and the patients wearing light-
weight clothing. The BMI was obtained by dividing the
weight (in kg) by the square of the height (in m2). According
to the definitions of the World Health Organization for obe-
sity 5, the patients were classified as follows: normal weight
(BMI <25kg/m2), preobese (BMI ≥25kg/m2 and <30kg/m2)
and obese (BMI ≥30kg/m2).

Blood pressure was measured by a trained nurse accor-
ding to the recommendations of the II CBHA, with a mercury
sphygmomanometer. Two blood pressure readings were
taken more than 15 minutes apart on each arm with the patient
sitting and supine, which was considered the second
measure. The individuals were then classified as hyper-
tensive or normotensive according to the definition of the II
CBHA and of the VI JNC (hypertensive individuals: systolic
pressure ≥140mmHg or diastolic pressure≥90mmHg).

Biochemical tests and the hemogram were performed ac-
cording to automated methods in the central laboratory of the
hospital, in the morning, after a 12-hour fasting period. The
classification of lipid disorders followed the proposal of the I
Consenso Brasileiro Sobre Dislipidemias: Detecção, Avaliação e
Tratamento 6: normal cholesterol (<200mg/dL), intermediate
values of cholesterol (between 200mg/dL and 239mg/dL) and
high cholesterol (≥240mg/dL); and desired levels of triglycerides
(<200mg/dL) or elevated levels of triglycerides (≥200mg/dL). The
diagnosis of diabetes was made when glycemia was higher than
126 mg/dL in only one dosage, according to the definition of the
American Diabetes Society 7. Some diagnoses based on the
other examinations were assessed, such as anemia (hemoglobin
<12g/dL), elevated creatinine (>1.4mg/dL), hypopotassemia

(<3.5mEq/L), hyperpotassemia (>5.5 mEq/L), hyperuricemia (uric
acid >7.0mg/dL), and hypercalcemia (>5.5mEq/L).

After confirming the diagnosis of high blood pressure,
the differences in sex, age, and BMI, obesity, tobacco use
and alcoholism were analyzed as well as were the values of
the laboratory tests and the frequency of the different diag-
noses resulting from these tests. Then, reclassifying the same
population according to the values of BMI, the association of
the variable obesity with the remaining tests was assessed.
The same procedure was repeated for tobacco and alcohol
use. Tobacco use was analyzed comparing the differences
between smokers and nonsmokers in the last year. The use of
alcohol was analyzed dividing the participants into a group
who ingested alcohol once or more a week and another group
drinking it less than once a week. Finally, the values of blood
pressure and BMI were used to classify the participants into
two groups: low-risk group, including the normotensive
individuals with BMI <30kg/m2 (normal and preobese) and
the hypertensive individuals with normal weight and, the
high-risk group, encompassing the normotensive indivi-
duals with BMI ≥ 30kg/m2 (obese) and the hypertensive indi-
viduals with BMI ≥ 25kg/m2 (preobese and obese).

The statistical analysis for continuous variables was
performed using the Student’s t test, analysis of variance
and multiple linear regression, and for the categorical
variables the chi-square test (the Cochran-Mantel-Haens-
zel test for the linear trend or the Fischer exact test, when in-
dicated). A cut point was not established for the values of
P, which was presented as calculated. For the statistical ana-
lysis, the SAS software for personal computers was emplo-
yed (The SAS System for Windows. Release 6.12. TS Level
0020. SAS Institute Inc., Cary, NC, USA).

Results

The characteristics of the participants according to
the definition of high blood pressure by the II CBHA and
the VI JNC are shown in table I. Women, without differen-
ces between the 2 groups, comprised almost 75% of the
sample. The hypertensive individuals were older and more

Table I - Characteristics of the participants according to the definition of high blood pressure*

Normotensive ind. Hypertensive ind. P
(n=76) (n=69)

Sex, male/female 20/56 17/52 0.817
Age, years† 47.0±6.0 49.0±4.7 0.0272
Systolic pressure, mmHg† 117.0±10.9 148.8±8.6 0.0001
Diastolic pressure, mmHg† 75.8±7.0 93.6±3.9 0.0001
Alcohol ingestion,  ≥ 1 once a week, % 15.8 13.4 0.639
Smokers, % 36.8 30.4 0.415
Body mass index, kg/m2† 24.1±4.3 26.4±5.0 0.0035
Normal weight (<25kg/m2),% 63.2 33.3
Preobese individuals, (25-29.9kg/m2), % 30.3 49.3
Obese individuals (≥30kg/m2), % 6.8 17.4 0.001‡

* Criteria of the II Consenso Brasileiro em Hipertensão Arterial and of the VI Joint National Committee on Prevention, Detection, Evaluation, and Treatment of High
Blood Pressure for the diagnosis of high blood pressure: systolic pressure ≥ 140mmHg or diastolic pressure ≥90mmHg. † mean ± standard deviation; ‡ Cochran-
Mantel-Haenszel test for linear trend (correlation different from zero).
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obese than the normotensive individuals. A significant dif-
ference of BMI between the two groups persisted even after
adjusting for age. The current use of cigarettes and the fre-
quency of ingestion of alcohol were similar for both groups.

Table II shows the mean values of the laboratory tests
and the diagnoses resulting from them. The mean values for
glycemia, triglycerides, total and HDL cholesterol were simi-
lar in both groups. None of the biochemical tests showed
any difference in the proportion of altered values in the two
groups. The diagnoses of hyperuricemia and hypercalcemia
were also similar for hypertensive and control individuals.
Hypo- or hyperpotassemia and creatinine levels >1.4mg/
dL (values not corrected for body surface and age) were
not found in any of the groups.

Alcohol ingestion was only associated with two varia-
bles: mean corpuscular volume and uric acid. The current use
of tobacco did not correlate with any of the tests performed,
except for a significant increase in leukocytes (data not shown).

Reclassification of the same population according to
the values of BMI did not show any sex or age difference,
when the diagnosis of obesity was considered (table III). As
expected, the frequency of tobacco use among the thinnest
individuals is three times higher as compared with that of
the obese individuals. Glycemia and triglyceride levels and,
consequently, the diagnoses of diabetes and hypertriglyce-
ridemia relate directly to obesity. The frequency of diabetes
was 7 times higher in the obese individuals as compared wi-
th the thin individuals.

Table IV shows the characteristics of the individuals
and laboratory tests according to a combination of the diag-
noses of high blood pressure and obesity. There was no dif-
ference with regards to sex, age, tobacco and alcohol use in
both groups. The diagnosis of diabetes was almost 13 times

more frequent and the values of the triglycerides (3 times)
and cholesterol (2 times) were significantly more elevated in
the high-risk group.

Discussion

In a sample of middle-aged individuals, who spontane-
ously sought medical care in a tertiary hospital, the diagno-
sis of high blood pressure was not associated with any alte-
ration in the blood tests recommended by the II CBHA and
the VI JNC. High blood pressure, however, was strongly as-
sociated with obesity, which when analyzed separately cor-
related with diabetes and high levels of triglycerides. The
combined analysis of high blood pressure and obesity iden-
tified a group (normotensive individuals with BMI  ≥30kg/
m2 or hypertensive individuals with a BMI ≥ 25kg/m2) with
higher frequency of diagnosis of diabetes, and elevated le-
vels of triglycerides and cholesterol.

The introduction of mandatory laboratory tests based
only on the diagnosis of hypertension is not justifiable. The
conjunct assessment of high blood pressure and obesity
(more accurately diagnosed than high blood pressure), ho-
wever, allows a rationalization in the indication and follow-
up of high-risk patients, mainly those patients with diabetes
and elevated levels of cholesterol and triglycerides.

Tobacco use did not indicate the search for any test
that might impact cardiovascular risk; diagnosis of this
condition, however, is fundamental, because it is associated
with a higher risk of death and events such as myocardial in-
farction and cancer than the high blood pressure itself 8.
Diagnosis of alcoholism also did not indicate the perfor-
mance of any test that could impact cardiovascular risk, ex-
cept for the presence of elevated levels of uric acid, whose

Table II - Mean values of the laboratory tests and the diagnoses resulting from them according to the diagnosis of high blood pressure*

Normotensive individuals Hypertensive individuals P
(n=76) (n=69)

Glycemia, mg/dLl† 98.9±30.1 104.0±25.6 0.3108
Diabetes, % 3.0 10.3 0.098
Triglycerides, mg/dL† 133.1±83.2 147.8±133.1 0.3109
Hypertriglyceridemia (≥200mg/dL), % 11.9 20.3 0.198
HDL- fraction of cholesterol†, mg/dL† 51.3±16.8 55.2±22.0 0.3063
Total cholesterol, mg/dL† 205.1±50.0 218.1±52.1 0.1436
Normal (<200mg/dL), % 52.2 38.5
Borderline (200-239mg/dL), % 23.2 26.2
Elevated (≥ 240mg), % 24.7 35.4 0.099‡

Calcium, mEq/L† 4.48±0.47 4.48±0.48 0.9340
Hypercalcemia (>5.5mEq/L), % 3.1 1.9 0.84
Potassium, mEq/L† 4.7±0.3 4.6±0.3 0.3378
Uric acid, mg/dL† 4.2±1.3 4.4±1.5 0.5399
Hyperuricemia (>7.0 mg/dL), % 5.9 7.1 0.776
Creatinine, mg/dL† 0.97±0.15 0.97±0.14 0.9871
Hemoglobin, g/dL† 13.7±1.5 13.6±1.6 0.6299
Mean corpuscular volume, µ3† 87.2±5.5 87.6±5.5 0.6778
Anemia (Hb <12g/dL), % 4.5 10.0 0.226
Leukocytes, x 1,000/mm3 †, 7.3±2.4 6.8±2.1 0.2940
Platelets, x 1,000,000mm3 † 270.7±74.4 296.2±94.2 0.1182

* Criteria of the II Consenso Brasileiro em Hipertensão Arterial and of the VI Joint National Committee on Prevention, Detection, Evaluation, and Treatment of High
Blood Pressure for the diagnosis of high blood pressure: systolic pressure ≥140mmHg or diastolic pressure ≥90mmHg. † mean ± standard deviation; ‡ Cochran-
Mantel-Haenszel test for linear trend (correlation different from zero).
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value as a cardiovascular risk factor is questionable 9. An in-
creased level of the HDL-fraction of cholesterol in indivi-
duals who used to drink alcohol frequently was not detec-
ted. The red cell count, however, was sensitive enough to
show differences in the value of the mean corpuscular volu-
me of the red blood cells, a classical laboratory alteration in
alcoholism. The diagnosis of alcoholism is important becau-
se this condition is a risk factor for high blood pressure 10.
The protective effect of alcohol for coronary heart disease
(but not for cerebrovascular disease), even though re-
presenting an important piece of epidemiological knowled-
ge, can not be considered in individual medical actions, and
even less so in those of public health 11.

The present study only recommends laboratory tests
within criteria of risk stratification, with evident advantages
in prioritizing activities and economy of resources. The cost

of the laboratory tests for the Sistema Unificado de Saúde
(SUS) – Unified Health System – from July 97 to June 98 was
46 million reais 12. This is an underestimated value conside-
ring that a large part of the exams were performed using re-
sources other than those of the SUS. Other factors should be
considered, such as indirect costs, including loss of working
hours due to collection of material, personal costs, and the
false-positive fraction of the exams, triggering an infinity of
other exams. In addition, there is the discomfort of the patient
due to the venous puncture and the risk of transportation for
the people working at the basic health units.

This study aimed to evaluate the impact of a set of labo-
ratory tests on individuals with the diagnosis of high blood
pressure; it was not designed to identify risk factors for
high blood pressure, as in other studies 13-18. In this sample,
however, a strong association between body weight and

Table III - Characteristics and laboratory tests according to the diagnosis of obesity*

Normal Preobese Obese P
(n=71) individuals individuals

(n=57) (n=17)

Body mass index (kg/m2) < 25.0 25.0-29.9 ≥30

Sex, male/female 18/53 14/43 5/12 0.921
Age, years 47.2±5.3 48.7±5.3 48.2±6.2 0.2659
Body mass index, kg/m2 21.7±1.9 26.6±1.3 35.2±3.6 0.0001
Alcohol ingestion, ≥ once a week, % 16.9 10.5 17.6 0.551
Smokers, % 45.1 24.6 17.7 0.017
Glycemia, mg/dL 94.6±10.6 104.1±27.0 135.2±3.6 0.0064
Diabetes, % 1.7 9.8 14.3 0.036
Triglycerides, mg/dL† 113.9±52.1 160.2±85.2 180.2±128.3 0.0012
Hypertriglyceridemia (≥200mg/dl) ,% 4.9 23.6 35.7 0.001
HDL-fraction of cholesterol†, mg/dL 55.8±20.9 48.5±17.5 56.3±12.9 0.136
Total cholesterol †, mg/dL 224.9±55.4 216.5±53.2 203.5±47.9 0.2025
Normal (<200mg/dL), % 55.6 35.2 41.2
Borderline (200-239mg/dL), % 19.1 33.3 17.7
Elevated (≥240mg), % 25.4 31.5 41.2 0.0086‡

*Criteria of the World Health Organization; † mean ± standard deviation; ‡ Cochran-Mantel-Haenszel test for linear trend (correlation different from zero).

Table IV - Characteristics of the individuals and laboratory tests according to a combined diagnosis of high blood pressure and obesity *

Low risk High risk P
(n=94) (n=51)

Sex, male/female 24/70 13/38 0.996
Age, years† 47.0 ± 4.9 49.5±6.0 0.0128
Systolic pressure, mmHg† 125.2±17.3 145.0±4.1 0.0001
Diastolic pressure, mmHg† 80.8±10 90.6±8.7 0.0001
Body mass index, kg/m2† 22.9±2.9 29.6±4.8 0.0001
Alcohol ingestion, ≥ once a week, % 14.9 13.7 0.849
Smokers, % 37.2 27.5 0.234
Glycemia, mg/dL† 94.9±10.9 113.5±43.1 0.0079
Diabetes, % 1.2 16.3 0.001
Triglycerides, mg/dL† 123.3±63.9 171.2±99.9 0.0054
Hypertriglyceridemia (≥200mg/dL), % 9.8 27.3 0.010
HDL-fraction of cholesterol†, mg/dL† 53.8±21.2 51.1±14.1 0.4317
Total cholesterol, mg/dL† 202.1±48.3 228.0±52.7 0.0060
Normal (<200 mg/dL), % 53.5 31.3
Borderline (200-239 mg/dL), % 23.3 27.1
Elevated (≥240 mg), % 23.3 41.7 0.008‡

*Using the definitions of high blood pressure and obesity, we classified as low risk the following individuals: the normotensive individuals with BMI <30kg/
m2 and the hypertensive individuals with BMI <25kg/m2; and as high risk the following individuals: normotensive individuals with BMI ≥30kg/m2 and the
hypertensive individuals with BMI ≥ 25kg/m2; † mean ± standard deviation; ‡ Cochran-Mantel-Haenszel test for linear trend (correlation different from zero).
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blood pressure was identified, and this fact was confirmed in
a series of Brazilian studies with a population base 19-21 and
through an evaluation of a program of prevention of cardio-
vascular diseases in the basic health network 22. One limita-
tion of the present study is the hospital sample and its size
and also the absence of the measurement of the waist and
hip circumferences, which may be another important tool
for stratifying risk 21. All the individuals studied, however,
were classified as mild or intermediate hypertensive indivi-
duals, and these are the most common diagnoses in most
patients who use the basic health units. Even though in the
outpatient care unit, where these patients were studied, the
complaints were simple (chronic and referred patients were
excluded), there was an unavoidable effect of attraction of
more critical and complex patients, as compared with the pa-
tients of the basic health network. The number of patients
examined represents approximately the number of new cases
without previous cardiovascular disease managed by a sin-
gle physician in a basic health unit in 3 months. These fac-
tors, however, only emphasize the findings that the perfor-

mance of routine blood tests determined only by the fact
that the patient has high blood pressure is unnecessary.

The present study points out to the need for another
study with a larger sample in regard to territorial extension
and age range, which will allow the analysis of factors such
as direct cost and expenditures resulting from the false-po-
sitive examinations. They will also provide a better unders-
tanding of the synchronism of risk factors and intervention
based on a stratified analysis of the risk 23.

In conclusion, the present study of hypertensive indivi-
duals managed for the first time in a tertiary hospital shows
that, without any other clinical suspicion, the performance of
routine tests for isolated hypertension is not necessary.
When the diagnosis of obesity is associated with that of
hypertension, hypertensive individuals with BMI ≥25kg/m2

(as for normotensive individuals with BMI ≥30kg/m2), the
assessment of glycemia, total cholesterol and triglycerides
was advantageous. In public health activities, the programs
of hypertension must perform the diagnosis of obesity and
prioritize the detection of diabetes and dyslipidemias in these
patients.


