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Objective: To evaluate the association between hypertriglyceridemic waist (HW) and
cardiometabolic risk factors in women with hypertension. Methods: A cross-sectional
study was performed in 218 patients monitored by HiperDia (Enrollment and Moni-
toring Program for Hypertensive and Diabetic Individuals) in two health units in
Sao Luis, MA, Brazil. The dependent variable was HW and the independent variables
were sociodemographics, lifestyle, anthropometrics, and health problems. Results:
HW was present in 33% of the sample and was predominant in women aged > 60 years
(56.4%), non-whites (81.7%), those with eight or fewer years of schooling (57.3%), and
those belonging to socioeconomic class C (49%). Excess weight (68.8%) and hyper-
cholesterolemia (68.8%) were observed. HW was associated with: smoking (PR: 2.08;
p=0.017), overweight (PR: 2.46; p = 0.010), obesity (PR: 4.13; p < 0.001), hypercholestero-
lemia (PR: 1.87; p = 0.015), high levels of high-density lipoproteins (HDL) cholesterol
(PR: 3.41; p < 0.001), and fasting glycemia > 100 mg/dL or being diabetic (PR: 1.86;
p = 0.006). After adjustment, total cholesterol (PR = 1.78; p = 0.012), HDL-cholesterol
(PR: 3.03; p < 0.001), body mass index (BMI) > 25 to < 30 kg/m? (PR = 2.60; p = 0.005),
and BMI > 30 kg/m? (PR = 3.61; p < 0.001) remained associated. Conclusion: A high
prevalence of HW and its association with altered lipid profile and excess body weight
was observed. HW showed to be an important diagnostic tool for the monitoring of hy-
pertensive women with metabolic risk, which is low cost, easily accessible, and useful in
clinical practice, especially in primary health care in the Brazilian Unified Health System
(Sistema Unico de Satde - SUS).
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INTRODUCTION

The hypertriglyceridemic waist (HW) is defined as the
simultaneous presence of increased waist circumference
(WC) associated with high levels of triglycerides (TG)".
The prevalence of HW ranges from 10.8% in Spanish
women?, 10.9% in Brazilian adult women?, 23.6% in Ira-
nian women*, and 33.6% in Chinese women?®.

The clinical importance of HW is the high correla-
tion of WC with apolipoprotein B and insulin levels, and
of TG with the small, dense particles of LDL (low density
lipoprotein) cholesterol***7. Thus, HW can be used as
first-screening phenotype to identify patients likely to be
characterized as carriers of the atherogenic metabolic tri-
ad: fasting hyperinsulinemia, hyperapolipoprotein B, and
high concentration of small LDL particles®, both in adults
and adolescents'.

Furthermore, its discriminatory power to identify pa-
tients with cardiometabolic risk profile is comparable to
that of the National Cholesterol Evaluation Program for
Adult Treatment Panel III (NCEP-ATP III) and that of the
International Diabetes Federation (IDF), as it has good
sensitivity, specificity’, and low cost to identify individuals
at higher cardiometabolic risk”'®'".

It has been observed that, of the cardiovascular diseases
(CVD), systemic arterial hypertension (SAH) exposes the
patient to greater risk for HW' Thus, the use of this phe-
notype may make the cardiovascular risk assessment of in-
dividuals a more practical, feasible, and less expensive ap-
proach, especially in primary health services in the country’.
However, there have been few studies that have analyzed
HW, especially among the population treated in the Brazil-
ian Unified Health System (Sistema Unico de Satide - SUS).

Considering the simplicity and clinical relevance of
this indicator, this study aimed to assess the association
between HW and cardiometabolic risk factors in women
with hypertension followed at a primary health care center.

METHODS

This is a cross-sectional study with patients treated and
followed at the HiperDia Health Centers of Companhia de
Habitagdo (COHAB) and Sao Francisco, in the city of Sao
Luis, state of Maranhao, Brazil. Data was collected from
January to July, 2010.

The study included hypertensive women aged > 20
years. The exclusion criteria were: pregnancy, other chron-
ic consumptive diseases (cancer and AIDS), and being on
renal replacement therapy.

Simple random sampling was performed without re-
placement, based on a list with the names of hyperten-
sive patients enrolled in the HiperDia program of the
surveyed units. Sample size calculation was performed
considering a total of 400 hypertensive women enrolled
in HiperDia, prevalence of hypertriglyceridemic waist of

10.9%°, margin of error of 3%, and a confidence level of
95%. The estimated number of patients was 204. In order
to correct for potential losses during the data collection
process, it was decided to increase the sample by 15%,
totaling 234 women.

Data collection of was performed through a structured
questionnaire. To ensure standardization of information,
the staff was trained and a pilot study was performed. So-
cioeconomic, demographic, lifestyle, and anthropomet-
ric data, as well as information on health problems, were
collected.

The socioeconomic status was categorized into classes,
according to the Brazilian Economic Classification Crite-
rion (Critério de Classificacdo Econdmica Brasil - CCEB)
of the Brazilian Association of Research Companies (As-
sociagdo Brasileira de Empresas de Pesquisa — ABEP),
which estimates the purchasing power of individuals and
urban families; skin color was self-reported, being catego-
rized as white or non-white.

The women who admitted to smoke cigarettes or
consume alcohol during the interview were considered
smokers or alcohol-consumers, regardless of the fre-
quency. The level of physical activity was categorized as
sedentary, when they acknowledged practicing no physi-
cal activity or practiced twice a week or less, and as active,
when they reported practicing physical activity three or
more times a week.

The patients’ blood pressure (BP) was measured us-
ing an automatic digital sphygmomanometer, (Omron®
HEM-742INT), by indirect method, with cuffs of appro-
priate size, following the recommendations of the VI Bra-
zilian guidelines on hypertension. Three measurements
were performed with an interval of ten minutes; the mean
value of the three measurements was used in the analysis.
BP was considered to be controlled when the mean systolic
BP was < 140 mmHg and the diastolic BP < 90 mmHg".

Anthropometric assessment was performed by mea-
suring the weight (in kilograms) on a portable digital
balance (Plena®), height (in meters) on a stadiometer
(Alturexata®), and WC (in cm) using a non-extendable
measuring tape. The WC was obtained at midpoint be-
tween the last rib and the iliac crest, at the moment of
expiration. The weight-height adequacy was determined
by the BMI, obtained from the ratio between body weight
and the square of the height, and patients were classified as
having normal weight when BMI < 25.0 kg/m?, overweight
when 25.0 kg/m?* < BMI < 30.0 kg/m?, and obese when
BMI = 30.0 kg/m’? according to the World Health
Organization™.

The clinical and laboratory assessment included se-
rum total cholesterol (TC), high-density lipoprotein
(HDL) and LDL, TG, fasting glycemia (FG), and glycated
Alc hemoglobin (HbAlc). The analytical methods used

Rev Assoc Med Bras 2012; 58(5):568-573

569



NAYRA ANIELLY LIMA CABRAL ET AL.

were Roschlan et al.”® for HDL and the Friedewald for-
mula-i.e., total cholesterol minus HDL cholesterol minus
very-low-density lipoprotein (VLDL) cholesterol (esti-
mated as triglyceride + 5)- by lipoprotein fractionation
for LDL; enzymatic methods were used for cholesterol,
triglycerides, and fasting glycemia. The reference values
for altered TC, LDL, and HDL levels were those recom-
mended by the VI Brazilian guidelines on hypertension
(TC =200 mg/ dL, HDL < 40 mg/dL, LDL > 100 mg/dL).
FG values were considered abnormal when glucose se-
rum levels were > 100 mg/dL or when the individual was
diabetic; for HbAlc, serum levels > 7% were considered
altered's.

The dependent variable of the study was HW,
which was defined according to criteria adopted by the
NCEP-ATP II1Y, with the following cutoffs for women:
WC > 88 cm and TG > 150 mg/dL.

The normality of quantitative variables was analyzed
by the Shapiro-Wilks test. Data were shown as means and
standard deviation (mean * SD) for quantitative variables,
and as frequencies and percentages for qualitative vari-
ables. The Poisson regression model was used to identify
factors associated with hypertriglyceridemic waist. The
significance level was set at 5%. The prevalence ratio (PR)
and the respective 95% confidence intervals (95% CI) were
also estimated.

Independent variables with p-value < 0.20 were con-
sidered in the multivariate Poisson regression model.
Variable selection was performed by the stepwise
method by elimination, and the significance level was set
at 10%. The data were analyzed using the statistical soft-
ware STATA 10.0.

The patients who agreed to participate in the study
signed an informed consent. The study was approved by
the Ethics Committee in Research of the Hospital Uni-
versitario Presidente Dutra (CEP-HUPD), under pro-
tocol No. 3128/2009. The present study has no conflict
of interest.

ResuLts
A total of 218 women were evaluated. There was a loss of
6.8% (n = 16) patients due to change of address, insuffi-
cient data for HW analysis, or refusal to participate in the
study. The mean age was 60.9 = 12.6 years; most patients
were elderly (56.4%), non-white (81.7%), had eight years of
schooling or less (57.3 %), and belonged to socioeconomic
class C (49.0%), according to the Brazil Economic Classi-
fication Criterion. Other sociodemographic and lifestyle
characteristics of the studied patients are shown in Table 1.
The mean duration of hypertension was 11.2 + 9.7
years; 57.8% of women had uncontrolled blood pressure
(= 140 x 90 mmHg), and 33.5% had associated diabetes
(data not shown in Table). The prevalence of HW was 33%.

Table 1 - Sociodemographic, lifestyle, and health problems
characteristics of hypertensive women enrolled at HiperDia,
Séo Luis — MA, Brazil

Variables n %
Age range
20 to 39 years 14 6.4
40 to 59 years 81 37.2
> 60 years 123 56.4
Smoker
Non-smoker or ex-smoker 212 97.3
Yes 6 2.7

Alcohol consumption
No alcohol consumption or

. 189 86.7

stopped consuming alcohol

Yes 29 13.3
Level of physical activity

Active 41 18.8

Sedentary 177 81.2
Hypertriglyceridemic waist

Yes 72 33.0

No 146 67.0
Blood pressure (mmHg)

<140 x 90 92 42.2

>140x90 126 57.8
BMI (kg/m?)

<25 68 31.2

>251t0< 30 86 394

> 30 64 29.4
WC (cm)

< 88 71 32.6

> 88 147 67.4
Triglycerides (mg/dL)

< 150 123 56.4

> 150 95 43.6
Total cholesterol (mg/dL)

< 200 68 31.2

> 200 150 68.8
HDL-cholesterol (mg/dL)

> 40 167 77.3

<40 49 22.7
LDL-cholesterol (mg/dL)

<100 35 16.1

> 100 183 83.9
Glycemia (mg/dL)

< 100 88 40.4

> 100 or diabetic 130 59.6
Glycated hemoglobin (%)

<7 163 76.5

>7 50 23.5

BMI, body mass index; WC, waist circumference; HDL, high-density
lipoproteins; LDL, low-density lipoproteins.

There was a high prevalence of excess weight (overweight
and obesity) according to BMI (68.8%), as well as of WC
> 88 cm (67.4%). Similarly, most patients had higher se-
rum levels than those recommended for TC (68.8%),
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and LDL (83.9%), and lower levels of HDL (77.3%).
The prevalence of patients with fasting glycemia > 100
mg/dL or diabetes was 59.6%; high levels of glycated
hemoglobin (> 7%), 23.5%; and hypertriglyceridemia
(TG =2 150 mg/dL), 43.6% (Table 1).

Smoking was associated with HW, with a PR of 2.08
(95% CI: 1.14 to 3.79). The same occurred with BMI, since
having 25 kg/m* < BMI < 30 kg/m* showed a PR of 2.46
(95% CI: 1.24-4.86) and BMI = 30 kg/m’, a PR of 4.13
(95% CI: 2.16-7.91). There were no statistically significant
associations among socio-demographic variables and life-
style with HW (Table 2).

Having altered serum total cholesterol (= 200 mg/dL)
and HDL levels (< 40 mg/dL) was associated with
HW, with PR of 1.87 (95% CIL 1.13-3.13) and 3.41

(95% CI: 2.42-4.81). Diabetes or FG = 100 mg/dL showed
an association with HW, with PR of 1.76 (95% CI: 1.13-2.73)
(Table 2).

Table 3 shows the adjusted analysis, where the fol-
lowing variables remained associated with HW: total
cholesterol > 200 mg/dL (PR = 1.78; 95% CI: 1.14-2.78);
HDL < 40 mg/dL (PR = 3.03; 95% CI: 2.18-4.23), 25.0
< BMI < 30 kg/m?* (PR = 2.60; 95% CI: 1.34-5.02), and
BMI > 30 kg/m* (PR = 3.61; 95% CI: 1.91-6.82).

Discussion

The prevalence of HW in the studied hypertensive women
was high (33%) and was associated with smoking, over-
weight, hypercholesterolemia and HDL < 40 mg/dL, and
being diabetic or having a FG > 100 mg/dL. In the adjusted

Table 2 — Non-adjusted analysis of the association between lifestyle and anthropometric characteristics and health problems
with hypertriglyceridemic waist (HW) phenotype in hypertensive women enrolled at HiperDia, Sao Luis — MA, Brazil

HW
Variables Yes No PR (95% CI) p-value
n (%) n (%)
Smoker 0.017
Non-smoker or ex-smoker 68 (94.4) 144 (98.6) 1.00
Yes 4 (5.6) 2(1.4) 2.08 (1.14-3.79)
Alcohol consumption 0.121
oo el 1060
Yes 13(18.1) 16 (11.0) 1.44 (0.91-2.27)
Level of physical activity 0.064
Active 8(11.1) 33 (22.6) 1.00
Sedentary 64 (88.9) 113 (77.4) 1.85 (0.96-3.56)
BMI (kg/m?)
<25 9(12.5) 59 (40.4) 1.00
>25a<30 28 (38.9) 58 (39.7) 2.46 (1.24-4.86) 0.010
>30 35 (48.6) 29 (19.9) 4.13(2.16-7.91) <0.001
Total cholesterol (mg/dL) 0.015
<200 14 (19.4) 54 (37.0) 1.00
> 200 58 (80.6) 92 (63.0) 1.87(1.13-3.13)
HDL-cholesterol (mg/dL) < 0.001
> 40 35 (50.0) 132 (90.4) 1.00
<40 35 (50.0) 14 (9.6) 3.41 (2.42-4.81)
LDL-cholesterol (mg/dL) 0.194
<100 8(11.1) 27 (18.5) 1.00
>100 64 (88.9) 119 (81.5) 1.53(0.81-2.91)
Glycemia (mg/dL) 0.012
<100 20 (27.8) 68 (46.6) 1.00
> 100 or diabetic 52 (72.2) 78 (53.4) 1.76 (1.13-2.73)
Glycated hemoglobin (%) 0.085
<7 48 (69.6) 115 (79.9) 1.00
>7 21 (30.4) 29 (20.1) 1.43(0.95-2.13)

PR, prevalence ratio; Cl, confidence interval; BMI, body mass index; WC, waist circumference; HDL, high-density lipoprotein; LDL, low-density lipoprotein.
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Table 3 — Adjusted analysis of the association between so-
cioeconomic, demographic, lifestyle and health problems
with hypertriglyceridemic waist phenotype in hypertensive
women enrolled at HiperDia, Sao Luis — MA, Brazil

Variables PR (95% CI) p-value
Total cholesterol (mg/dL) 0.012
<200 1.00
> 200 1.78 1.14-2.78
HDL-cholesterol (mg/dL) < 0.001
> 40 1.00
<40 3.03 2.18-4.23
BMI (kg/m?)
<25 1.00
>25a<30 2.60 1.34-5.02 0.005
> 30 361 191-6.82 <0.001

PR, prevalence ratio; Cl, confidence interval; HDL, high-density
lipoprotein; BMI, body mass index.

analysis, only overweight and obesity (according to the
BMI), total cholesterol > 200 mg/dL, and HDL cholesterol
< 40 mg/dL remained associated.

In this study, the prevalence of HW was three times
higher than that observed by Mendes et al.’> in women
from a Brazilian rural community. International studies
that evaluated HW in non-hypertensive patients found a
prevalence of 10.8% in Spanish women?, 23.6% in Iranian
women®, and 33.6% in Chinese women®. This variation
may be due to the use of different cutoff points for HW
and serum triglycerides. Another explanation is ethnicity*,
which correlates the ethnic groups with a greater tendency
to develop hypertension. Conversely, it must be consid-
ered that the study subjects were hypertensive, with a high
percentage of high blood glucose, and with older mean
age, a situation that represents a greater chance of develop-
ing CVD and, therefore, HW*2.

Overweight and obesity, measured by BMI, are strong-
ly associated with HW. This finding is consistent with
those by Mendes and Melendez, who observed that 21.4%
of a population from the state of Minas Gerais was obese
and had HW (p < 0.001)? and by Amini et al. who studied
a sample of individuals from Iran and observed that those
with HW had higher BMI (p < 0.001)*. These authors have
demonstrated that subjects with HW have overall obesi-
ty, in addition to increased visceral fat’, explained by the
strong correlation between WC and BMI'®. The impor-
tance of the consequences of excess weight is emphasized
in a study that shows the relationship between increased
body mass and higher blood pressure, metabolic altera-
tions, and increased cardiovascular risk®.

The lipid profile measured by TC and HDL was altered
and associated with HW, which was also observed in a
study conducted in Brazil, which found that 64.3% of the
studied population had high levels of TC, with a signifi-
cant association with HW (p < 0.001). A study performed
in Iran found that the female patients had altered levels
of TC and HDL, in a significant association with HW
(p < 0.001)“. Another study demonstrated that white men
had an altered lipid profile associated with HW (p < 0.05)°.
Similarly, a study of diabetic patients from a developed
country showed that, in this population, the mean TC was
197 + 40 mg/dL, associated with HW (p < 0.001), where-
as the mean HDL was 46 + 17 mg/dL, associated with
HW (p < 0.05)%.

Hypertriglyceridemia associated with altered WC
could be a marker of excess lipids, resulting from an ap-
parent defect of the adipose tissue to control the excess of
triglycerides derived from overnutrition and lack of physi-
cal activity?. Thus, the increase in WC is associated with
the increase in intra-abdominal fat, which in turn could
result in a higher production of lipids'?, contributing to in-
creased cardiovascular risk.

It was observed that diabetes and high fasting glycemia
were associated with HW only in the univariate analysis.
However, other researchers have demonstrated this as-
sociation®*?, which significantly contributes to the risk of
developing CVD?*.The more adverse metabolic profile in
patients with HW observed here is consistent with that
demonstrated in the literature*'**, confirming the impor-
tance of this marker in identifying patients with excess vis-
ceral adipose tissue, with ectopic accumulation of fat, and
in cardiometabolic? metabolic syndrome risk”?"%>%.

As this is a cross-sectional study, it was not possible to
establish a causal relationship between HW and associated
factors in hypertensive women, but an association between
these conditions can be inferred. Another limitation is the
lack of assessment of the drug therapy, which can interfere
with HW. However, it must be considered that all patients
were enrolled in the HiperDia Program and had access to
essential drugs recommended by the Ministry of Health,
which are available, free of charge, at all basic health units.

Conversely, one of the strong points of the study is the
demonstration that HW can help in the control of cardio-
metabolic diseases, contributing to improve the quality of
life and reducing government health care costs.

ConcLusioN

The present study showed a high prevalence of HW and its
association with altered lipid profile and excess body weight.
HW may be useful in the daily routine of the SUS. It is a
practical diagnostic tool, easily accessible, and less costly for
screening hypertensive patients at cardiometabolic risk; it
may be included in clinical practice of basic health care units.
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