
Abstract. – BACKGROUND: Control of hyper-
tension is unsatisfactory among older women. Da-
ta about Mediterranean countries are not cur-
rently reported.

AIM: The aim of the present study was to de-
scribe the features of blood pressure (BP) control
and the clustering of other cardiovascular (CV) risk
factors in Mediterranean post-menopausal hyper-
tensive women.

PATIENTS AND METHODS: We consecutively
selected 516 post-menopausal female patients
(mean age 69±11 years) with drug-treated essen-
tial hypertension (ESH/ESC grade 1 and 2) for
this cross-sectional study. All patients were di-
vided in 4 groups: < 60 years; 60-69 years; 70-79
years; ≥≥ 80 years.

RESULTS: The Kruskal-Wallis analysis of variance
showed a significant difference among the 4 age
groups both for systolic BP (p < 0.001) and diastolic
BP (p < 0.01). Mann-Whitney test for multiple com-
parisons of each age group vs. octogenarians
demonstrated that there is a significant incremental
trend of SBP through the age decades. Mean dias-
tolic BP values were significantly higher in younger
patients (age decades < 60 and 60-69 years, p < 0.01
and p < 0.05 respectively), while in patients aged 70-
79 years there was no difference vs. octogenarians.
Dyslipidemia was the more prevalent clustered risk
factor with a peak rate of 49% in patients aged 60-69
years, statistically different (p < 0.05) from octoge-
narians. Global BP control (i.e. treated BP < 140/90
mmHg) was low (33.5% in the whole population)
and there was no trend through age decades.

CONCLUSIONS: BP control varied across age
groups, but was poor. Nevertheless, the studied
population appeared to be at low cardiovascular
risk, due to a modest clustering of traditional risk
factors.
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Introduction

Hypertension is a major risk factor for stroke
and heart disease among both men and women in
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the USA and in the rest of the industrialized
world1. In women, menopause is characterized
by a sharp and dramatic increase in incident hy-
pertension, suggesting a major protective effect
of estrogens on blood pressure (BP)2.

Although, compared with men, women aged
55 years tend to have lower prevalence rates of
hypertension, women aged 55 to 74 years have
similar rates and those aged 75 years have even
higher rates1.

Data of major intervention trials point toward
equal benefits of BP lowering among men and
women, but, despite overwhelming evidence for
the benefits of lowering BP, control of hyperten-
sion remains unsatisfactory in both genders3. A
remarkable finding of the Framingham Heart
Study was that only 32.4% of treated men and
women had controlled BP (< 140/90 mmHg), a
figure which declined with advancing age, main-
ly due to the significantly lower rates of control
among older women than older men4.

Similar data about Mediterranean countries,
that have different dietary habits and lifestyles
and a lower cardiovascular risk profile5, are not
currently reported. Therefore, the aim of the pre-
sent study was to describe the features of BP
control and the clustering of other cardiovascular
risk factors in post-menopausal women affected
by drug treated hypertension in the setting of an
Italian residential urban area.

Patients and Methods

From the casebook of a Unit of Preventive
Cardiology 516 post-menopausal consecutive fe-
male patients (mean age 69±11 years) with drug
treated mild-to-moderate (ESH/ESC grade 1 and
2) essential hypertension (BP 147/88±20/11
mmHg) were consecutively selected for this
cross-sectional study. All the patients were treat-
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ed with monotherapy or combination therapy of
different antihypertensive drugs chosen by their
family (primary care) physicians or clinic (sec-
ondary care) specialists. No patient was taking
hormone replacement therapy.

All patients were divided in 4 groups on the
base of age decades: < 60 years: 98 patients; 60-
69 years: 151 patients; 70-79 years: 172 patients;
≥ 80 years: 95 patients.

Groups were compared to evaluate differences
through aging of the following clinical variables
(expressed as percentage rates).

Dyslipidemia. Dyslipidemia was defined as: in-
crease in total cholesterol (> 200 mg/dl) and/or
LDL cholesterol (> 100 mg/dl) and/or triglyc-
erides (> 150 mg/dl).

Overweight. Overweight was defined as a body
mass index (BMI) > 25 kg/m2.

Cigarette smoking. Cigarette smoking was defined
as the smoking habit of > 5 cigarettes per day.

Type 2 diabetes mellitus. Type 2 was defined as
a fasting blood glucose > 126 mg/dl or use of
antidiabetic drugs.

BP control. BP control was defined as a treated
systolic (SBP) and/or diastolic BP (DBP)
<140/90 mmHg. BP readings, taken with a
mercury sphygmomanometer, were performed
in triplicate, 2 minutes apart, and averaged.

ECG signs of target organ damage (TOD).
TOD was defined as ECG findings of left ven-
tricular hypertrophy and/or strain and/or left
atrial abnormality or left bundle branch block.

Drug treatment regimes. Treatment regimes were
defined as monotherapy or combination therapy.

Types of drugs. Patients were taking thiazide di-
uretics, beta-blockers, calcium channel block-
ers (CCBs), angiotensin converting enzyme
inhibitors (ACEIs) and angiotensin receptor
blockers (ARBs) as prescribed by their prima-
ry or secondary care physicians. In the study
analysis these drugs were also grouped as
“volume” drugs (V: diuretics and CCBs) or
“renin” drugs (R: beta-blockers, ACEIs and
ARBs). Few patients were taking alpha-block-
ers and were not included in the analysis. 

Statistical Analysis 
Categorical data were presented as absolute

frequencies and percent values. Quantitative
measurements were expressed as mean ± SD.

The data of SBP and DBP values were checked
for testing the normality of distribution either in the
overall patients as well as in the four groups of pa-

tients separately considered. In adjunct, Levene’s
test for variances was used for testing the omogene-
ity of variance among groups.

Due to non normality of data for some groups
of age, the 4 groups of patients (< 60, 60-69, 70-
79, ≥ 80 years) were compared by Kruskal-Wal-
lis analysis of variance for the quantitative vari-
ables. The categorical variables were compared
among groups by chi-square test.

Multiple comparisons, to test differences of
each age group versus oldest (≥ 80 years) pa-
tients, were performed by Mann-Whitney test
for quantitative variables and by chi-square test
or Fisher’s exact probability test (in case of two-
by-two contingency tables) for the categorical
variables. Bonferroni’s correction was applied in
case of multiple comparison to control the ex-
perimentwise Type I error probability. A p value
of < 0.05 was considered statistically significant.
Statistical analysis was performed using a
BMDP package (Release 7.0, Berkeley, CA,
USA, 1992).

Results

The Kruskal-Wallis analysis of variance
showed a significant difference among the 4 age
groups both for SBP (p < 0.001) and DBP (p <
0.01). Mann-Whitney test for multiple compar-
isons of each age group vs. patients aged 80
years or more demonstrated that there is a signif-
icant incremental trend of SBP through the age
decades (Table I and Figure 1). However, mean
DBP values were significantly higher in younger
patients (age decades < 60 and 60-69 years, p <
0.01 and p < 0.05 respectively), while in patients
aged 70-79 years there was no difference vs. oc-
togenarians (Table I and Figure 1). This trend of
mean SBP values mirrored the rate of SBP con-
trol (i.e. treated SBP < 140 mmHg). Indeed, SBP
control was significantly different (p < 0.001)
through age decades with a higher control rate in
patients aged < 60 (67.3%) and 60-69 (54.3%)
years (Table II-III). As stated before for mean
SBP values, there was no difference in SBP con-
trol between patients aged 70-79 years and octo-
genarians (Table III). Albeit DBP control (i.e.
treated DBP < 90 mmHg) mirrored the trend in
DBP values, there was no statistical difference
through age decades, with a peak rate in octoge-
narians (57.9%) (Table II).

As a consequence of the inhomogeneous SBP
and DBP control, global BP control (i.e. treated
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Figure 1.Observed blood pressure values through age groups.
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BP < 140/90 mmHg) was low (33.5% in the
whole population) and there was no trend
through age decades (Table II and Figure 2).

Dyslipidemia was the most prevalent clustered
risk factor with a peak rate of 49% in patients aged
60-69 years, statistically different (p < 0.05) from
octogenarians. Overweight and cigarette smoking
had a very similar prevalence with a peak rate
(17.3% and 19.4% respectively) in patients aged <
60 years, statistically different (both p < 0.01) from
octogenarians. There was a decremental trend
through age decades, with a statistical difference vs.
eldest patients still present in women aged 60-69
years (both p < 0.01). Type 2 diabetes was a char-
acteristic feature of the eldest patients with a peak
rate of 17.9% (p < 0.01) (Table II).

Rates of prescribed treatment regimes
(monotherapy or combination therapy) did not
show a statistical trend through age decades. R
drugs were the most prescribed type of drugs in all
the age groups. For beta-blockers there was a statis-
tically significant trend to be prescribed in younger
patients (peak rate of 32.7%, p < 0.001 vs. octoge-
narians). The trend was decremental through age
decades, even if still significant in women aged 60-
69 (p < 0.01) and 70-79 (p < 0.05) years. There was
a non statistically significant incremental trend for
left atrial abnormality to be the most prevalent sign
of ECG TOD, while no trend was evident for the
other considered ECG findings (Tables II-III).

Discussion

A meta-analysis of the Blood Pressure Lowering
Treatment Trialists Collaboration6 analyzed the
benefit of antihypertensive drug treatment both in
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Groups

All patients < 60 yrs 60-69 yrs 70-79 yrs ≥ 80 yrs
(n = 516) (n = 98) (n = 151) (n = 172) (n = 95)

Variables n (%) n (%) n (%) n (%) n (%) p values*

SBP control < 0.001
Yes 264 (51.2) 66 (67.3) 82 (54.3) 80 (46.5) 36 (37.9)
No 252 (48.8) 32 (32.7) 69 (45.7) 92 (53.5) 59 (62.1)

DBP control 0.12
Yes 253 (49.0) 42 (42.9) 68 (45.0) 88 (51.2) 55 (57.9)
No 263 (51.0) 56 (57.1) 83 (55.0) 84 (48.8) 40 (42.1)

BP control 0.20
Yes 173 (33.5) 37 (37.8) 56 (37.1) 56 (32.6) 24 (25.3)
No 343 (66.5) 61 (62.2) 95 (62.9) 116 (67.4) 71 (74.7)

Dyslipidemia < 0.05
Yes 203 (39.3) 35 (35.7) 74 (49.0) 64 (37.2) 30 (31.6)
No 313 (60.7) 63 (64.3) 77 (51.0) 108 (62.8) 65 (68.4)

Overweight < 0.05
Yes 65 (12.6) 17 (17.3) 23 (15.2) 22 (12.8) 3 (3.2)
No 451 (87.4) 81 (82.7) 128 (84.8) 150 (87.2) 92 (96.8)

Smoking < 0.01
Yes 65 (12.6) 19 (19.4) 23 (15.2) 20 (11.6) 3 (3.2)
No 451 (87.4) 79 (80.6) 128 (84.8) 152 (88.4) 92 (96.8)

Type 2 diabetes < 0.01
Yes 52 (10.1) 2 (2.0) 12 (7.9) 21 (12.2) 17 (17.9)
No 464 (89.9) 96 (98.0) 139 (92.1) 151 (87.8) 78 (82.1)

Left atrial  0.07
abnormality

Yes 88 (17.1) 8 (8.2) 27 (17.9) 35 (20.3) 18 (18.9)
No 428 (82.9) 90 (91.8) 124 (82.1) 137 (79.7) 77 (81.1)

Lelft ventricular
strain 0.11
Yes 86 (16.7) 11 (11.2) 32 (21.2) 24 (14.0) 19 (20.0)
No 430 (83.3) 87 (88.8) 119 (78.8) 148 (86.0) 76 (80.0)

Left ventricular 
hypertrophy 0.19
Yes 68 (13.2) 11 (11.2) 14 (9.3) 26 (15.1) 17 (17.9)
No 448 (86.8) 87 (88.8) 137 (90.7) 146 (84.9) 78 (82.1)

Left bundle
branch block 0.08
Yes 10 (1.9) 1 (1.0) 2 (1.3) 2 (1.2) 5 (5.3)
No 506 (98.1) 97 (99.0) 149 (98.7) 170 (98.8) 90 (94.7)

Angiotensin
converting enzyme
inhibitors 0.43
Yes 194 (37.6) 33 (33.7) 64 (42.4) 60 (34.9) 37 (38.9)
No 322 (62.4) 65 (66.3) 87 (57.6) 112 (65.1) 58 (61.1)

Beta blockers < 0.001
Yes 96 (18.6) 32 (32.7) 29 (19.2) 30 (17.4) 5 (5.3)
No 420 (81.4) 66 (67.3) 122 (80.8) 142 (82.6) 90 (94.7)

Calcium channel
blockers < 0.01
Yes 172 (33.3) 24 (24.5) 44 (29.1) 74 (43.0) 30 (31.6)
No 344 (66.7) 74 (75.5) 107 (70.9) 98 (57.0) 65 (68.4)

Diuretics 0.51
Yes 245 (47.5) 41 (41.8) 73 (48.3) 81 (47.1) 50 (52.6)
No 271 (52.5) 57 (58.2) 78 (51.7) 91 (52.9) 45 (47.4)

Table II. Analysis of differences in the clinical characteristics through the age decades.

Continued



men and women. Either BP or cardiovascular event
reduction was similar in both genders and there was
no gender-related difference in response to different
classes of BP-lowering drugs. Similarly, no differ-
ences between genders in BP control rates are re-
ported: in the Framingham Heart Study both gen-
ders had a SBP/DBP control (BP < 140/90 mmHg)
rate of 32.4%. Similar findings were observed in
the Women’s Health Initiative trial1: in this study
the rate of BP control was 29.3% in older patients,
while in younger patients reached 41.3%.

In recent years BP control (i.e. BP < 140/90
mmHg) in treated hypertensive patients improved
across United States, reaching an estimated 50.1%

of all patients with hypertension in NHANES 2007-
20087, without any significant gender difference8.
On the contrary, in western European countries, in-
cluding Italy, BP control in hypertensive patients is
generally poor, ranging from 31% (Italy) to 46%
(France), as showed by the analyses of the national-
ly representative CardioMonitor 2004 survey9.

In our investigation we showed that global BP
control (i.e. BP < 140/90 mmHg) in the whole pop-
ulation was 33.5%, similar to the Italian BP control
rate reported by the CardioMonitor 2004 survey9.

SBP control was worse with increasing age,
confirming that SBP may be more difficult to
control because of the chronic pathophysiologi-
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Groups

All patients < 60 yrs 60-69 yrs 70-79 yrs ≥ 80 yrs
(n = 516) (n = 98) (n = 151) (n = 172) (n = 95)

Variables n (%) n (%) n (%) n (%) n (%) p values*

Angiotensin receptor
blockers 0.71

Yes 190 (36.8) 38 (38.8) 53 (35.1) 60 (34.9) 39 (41.1)
No 326 (63.2) 60 (61.2) 98 (64.9) 112 (65.1) 56 (58.9)

Alpha blockers 0.79
Yes 18 (3.5) 4 (4.1) 6 (4.0) 4 (2.3) 4 (4.2)
No 498 (96.5) 94 (95.9) 145 (96.0) 168 (97.7) 91 (95.8)

Types of drugs < 0.001
Volume 79 (15.3) 7 (7.1) 18 (11.9) 36 (20.9) 18 (18.9)
Renin 235 (45.5) 45 (45.9) 74 (49.0) 68 (39.5) 48 (50.5)
Volume+Renin 89 (17.2) 11 (11.2) 24 (15.9) 34 (19.8) 20 (21.1)
others 113 (21.9) 35 (35.7) 35 (23.2) 34 (19.8) 9 (9.5)

Drug treatment regimes 0.38
Combination theraphy 306 (59.3) 51 (52.0) 91 (60.3) 108 (62.8) 56 (58.9)
Monotherapy 210 (40.7) 47 (48.0) 60 (39.7) 64 (37.2) 39 (41.1)

Table II (Continued). Analysis of differences in the clinical characteristics through the age decades.

Figure 2. Global (BP < 140/90 mmHg) blood pressure control through age groups.

Age (yrs)
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cal changes that occur in the capacitance vessels
when they are exposed to chronically increased
BP (elastic fiber degeneration, changes of the ex-
tracellular matrix including increased collagen
production and calcium deposition)10.

The loss of estrogens is associated with a sig-
nificant increase in the intrinsic rigidity of the ar-
terial wall due to elastin fragmentation and colla-
gen accumulation. This, in turn, leads to an in-
crease in the pulse wave velocity, resulting in
more rapid increases in brachial systolic and cen-
tral SBP in aging women than in men. The
greater rise in SBP after menopause results in a
higher pulse pressure in older women11. It is well
known that pulse pressure predicts coronary and
cerebrovascular events12.

In our study DBP control improved with age:
this improvement could be fictitious, due to the
natural history of hypertension in the elderly, char-
acterized by an increase in SBP and a decrease in
DBP with a rise in pulse pressure with advancing
age. In fact, the aorta no longer expands during
systole to accommodate the excess blood minimiz-
ing the rise in BP, neither it recoils, during diastole,
to propel the blood forward10.

We found that the rate of BP control was high-
er in younger women (37.8%), i.e. patients in
early postmenopause; in this group the risk fac-
tors associated with hypertension were represent-
ed by dyslipidemia, common to all decades,
overweight and smoking habit. Moreover, beta-
blockers were the most prescribed class of anti-
hypertensive drugs in these patients, probably
because of their higher heart rate13. In the octoge-
narians, who had a lower BMI, the prevalent car-
diovascular risk factor was diabetes mellitus.

Nevertheless, the overall cardiovascular risk
profile of all our patients figured a low risk pop-

ulation: clustered risk factors showed rates of
12.6% for smoking and overweight and 39.3%
for dyslipidemia. In NHANES 1999-2004 hyper-
tensive women had the following rates of clus-
tered risk factors: smoking 15.1%, central obesi-
ty 79.0%, hypercholesterolemia 61.3%8. A statis-
tical comparison would be inappropriate, but the
picture jumps to the eye.

ECG signs of TOD appeared to be related to
ageing: in fact, there was a non statistically sig-
nificant incremental trend for the prevalence of
left atrial abnormality, that is a frequent ECG
change in the elderly14.

As showed in Figure 3, most patients were
treated with a single BP-lowering drug, in con-
trast with American and European guide-
lines15,16, which state that the 70% of hyperten-
sive subjects will require 2 or more antihyper-
tensive agents selected from different classes to
control BP. Moreover, in a patient population
with a prevalence of isolated systolic hyperten-
sion, the poor BP control could be related to
the prevalent use of ACE-inhibitors and
ARBs, i.e. R drugs as showed in Figure 4,
which are not considered first choice drugs in
the treatment of isolated systolic hypertension.

Conclusions

We presented data of BP control and clus-
tering of cardiovascular risk factors in a pop-
ulation of postmenopausal women with treat-
ed hypertension. BP control varied across age
groups, but it was poor. Nevertheless, the
studied population appeared to be at low car-
diovascular risk, due to a modest clustering of
traditional risk factors.

G. Pannarale, M.C. Acconcia, R. Licitra, E. Centaro, G. Pannitteri

Groups

< 60 yrs 60-69 yrs 70-79 yrs
vs vs vs

Variables > 80 yrs > 80 yrs > 80 yrs

SBP control < 0.001 < 0.05 NS
Dyslipidemia NS < 0.05 NS
Overweight < 0.01 < 0.01 < 0.05
Smoking < 0.01 < 0.01 NS
Type 2 diabetes < 0.001 NS NS
Beta blockers < 0.001 < 0.01 < 0.05
Calcium channel blockers NS NS NS
Types of drugs  < 0.001 NS NS

Table III. p values of the multiple comparisons (Fisher’s exact probability test with Bonferroni’s correction).
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