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SHORT COMMUNICATION

Hypertension is a complex disorder involving multiple organ systems and the 
primarily modiϐiable risk factor for heart disease, which is the leading cause of death 
among both men and women in the World. Although both men and women develop 
hypertension, distinct gender differences in the incidence and severity of hypertension 
are well established where men have a higher incidence of hypertension compared 
with women of the same age until the sixth decade of life [1,2]. Despite gender 
differences in human hypertension, the treatment guidelines do not differ by gender 
[3]. Even if the causes of hypertension are complex and are related to genetic factors, 
lifestyle, diet structure, and environmental factors including air pollution [4], coupled 
with the potential determinants of hypertension, sex differences in hypertension-
which exist in human populations-are attributed to both biological and behavioural 
factors. The biological factors include sex hormones, chromosomal differences, and 
other biological sex differences that are protective against hypertension in women. 
These factors become prominent in adolescence and persist through adulthood until 
women reach menopause. Behavioural risk factors for hypertension include high body 
mass index, smoking, and low physical activity.

The recent National Health and Nutrition Examination Survey study examined age-
adjusted awareness, treatment, and blood pressure control rates among hypertensive 
men and women from 2003 to 2004 through 2011 to 2012 [1], with encouraging results. 
Awareness of hypertension increased in both men and women during this time period, 
with the greatest increase in awareness reported in women. Although women were 
less aware of their hypertension at the beginning of the study, they surpassed men’s 
awareness by the end of the study. In addition, the percent of individuals treated for 
their hypertension increased from 2003 to 2012, and again this increase was greater 
in women [1]. Most importantly, however, the increase in treatment was associated 
with an increase in the percent of hypertensive patients who achieved blood pressure 
controlled to the recommended levels from ≈43% to 49% in men and from ≈37% to 
56% among women [1]. Although this reϐlects a large improvement in the numbers 
of individuals with controlled blood pressure, this still leaves almost half of the 
hypertensive population at increased risk for adverse cardiovascular events [1]. The 
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authors further examined the numbers of men and women with optimal blood pressure, 
prehypertension, stage I hypertension, and stage II hypertension over the same 
time frame (2003-2012). Interestingly, the percent of women with prehypertension 
increased from ≈25% to 37%, whereas the percent of men deϐined as prehypertensive  
remained constant at ≈29%. In contrast, more men have stage 1 hypertension than 
women. The incidence of stage 2 hypertension was relatively comparable between the 
sexes in 2012 (≈11% versus 13% in men and women, respectively), although a decrease 
in the number of women with stage 2 hypertension since 2003 (≈13% versus 23% in 
men versus women) was observed [1]. These ϐindings are indicative of 2 noteworthy 
trends in hypertension. First, women are more likely to be prehypertensive than men. 
Second, we are making progress in the treatment and control of hypertension, but we 
still have a long ways to go. For this study, controlled hypertension was deϐined as 
systolic blood pressure of <140 mm Hg and diastolic blood pressure of <90 mm Hg, 
which raises 2 important questions: -1- is this an adequate decrease in blood pressure 
to allow for optimal decreases in cardiovascular disease risk? -2- Should controlled 
blood pressure be deϐined the same in both genders?

The most recent recommendations for the management of hypertension were 
published in 2013-2014: although there are age-dependent recommendations for 
blood pressure goals, the guidelines remain the same irrespective of gender, despite 
the abundance of evidence supporting sex and gender differences in hypertension 
[3,5]. The recent ϐindings of SPRINT (Systolic Blood Pressure Intervention Trial) 
suggested that more aggressive blood pressure control results in improved health 
outcomes [6]. This was a multicenter, randomized clinical trial of patients aged ≥75 
years randomized to an intensive treatment group (systolic blood pressure target of 
<120 mm Hg) or standard treatment group (systolic blood pressure target of <140 
mm Hg). Individuals in the intensive treatment group had a ≈25% greater reduction 
in cardiovascular events compared with those in the standard treatment, supporting 
a beneϐicial effect for aggressive blood pressure control. However, whether there 
are gender-speciϐic implications for SPRINT remains unknown. Although SPRINT 
planned to clarify optimal blood pressure management in both men and women, 
female enrolment was only ≈36% (77 women in the intensive treatment group versus 
166 men; 89 women in the standard treatment group versus 230 men), the number 
of cardiovascular events in enrolled women was below that seen in the general 
population, and the study was terminated early because of the clear beneϐits of more 
aggressive blood pressure control among men [6,7]. As a result, none of the outcome 
differences in women reached statistical signiϐicance, and no conclusions could be 
drawn on the effectiveness of intensive blood pressure control in women.

The potential for more aggressive blood pressure control to improve cardiovascular 
outcomes becomes of even greater interest in case of gender differences in the 
relationship between elevations in blood pressure and impact of hypertension in 
general on end-organ damage. Boggia et al. [8] assessed and compared the absolute 
and relative risks associated with conventional ofϐice and ambulatory blood pressure 
measurements and cardiovascular complications in a large cohort of men (n=4960) 
and women (n=4397) from the general population of 11 different countries. In both 
genders, 24-hour ambulatory and conventional daytime and nighttime systolic blood 
pressures were signiϐicant predictors of cardiovascular events. As reported previously, 
women were at lower risk of cardiovascular events than men in this international 
cohort followed up for a median of 11.2 years. Of note, although the study conϐirmed 
the lower incidence of total, cardiovascular, and noncardiovascular mortality and 
of cardiovascular morbidity in women and the better cardiovascular risk proϐile of 
women, they do not appear to be underdiagnosed or undertreated for hypertension. 
Indeed, the percentage of untreated persons in this cohort was lower among women 
than men, and the number of treated and adequately controlled cases was slightly better 
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in women. Thus, labelling of women as being in a low cardiovascular risk group does 
not appear to have a major impact on their clinical management [8]. However, when 
assessing the association of cardiovascular complications with 24-hour ambulatory 
blood pressure and night time blood pressure, the authors found that the relation of 
all cardiovascular events and stroke and cardiac events with night time blood pressure 
were much steeper in women. Thus, the percentage of preventable cardiovascular 
events in relation to night time systolic blood pressure but not daytime systolic blood 
pressure was signiϐicantly greater in women than in men. These results therefore 
suggest that although women are at low cardiovascular risk, there is a clear potential 
for improvement in the assessment of their cardiovascular risk by using ambulatory 
blood pressure rather than conventional ofϐice blood pressure and by analyzing 
more carefully the night time blood pressure [8]. In fact, women had a signiϐicantly 
higher risk of a cardiovascular event in relation to 24-hour ambulatory systolic blood 
pressure and night time systolic blood pressure compared with men, and hence 
women exhibited a stronger increase in risk of a cardiovascular event with increases 
in blood pressure than men and had a higher proportion of potentially preventable 
events. These ϐindings suggest that women would have greater cardiovascular beneϐits 
from decreases in blood pressure and imply that optimal blood pressure is lower in 
women than in men [8].

This is further supported by a prospective study of 3344 subjects (1626 women), 
which found a steeper relationship between higher ambulatory blood pressure and 
cardiovascular disease risk in women than in men [9]: in this latter study Hermida 
et al. concluded that the optimal outcome-based blood pressure threshold for men 
was 135/85 mm Hg during the day and 120/70 mm Hg during the night, compared 
with 125/80 mm Hg during the day 110/65 mm Hg during the night for women. 
In contrast, a separate meta-analysis of 5018 people (2843 women) provided by 
Nomura et al. examined the relationship between conventional home blood pressure 
measurements and 10-year cardiovascular risks in men and women and did not ϐind 
signiϐicant differences between the genders [10]. This discrepancy may be because 
of the different methods used to measure blood pressure (frequent ambulatory 
blood pressure measurements compared with isolated conventional blood pressure 
measurements) or the time of day blood pressure was recorded. Regardless, the data 
provide sufϐicient evidence to call into the matter current guidelines recommending 
the same level of blood pressure control in men and women and underscores the 
importance of continued research.

Recent advances in basic science research have identiϐied several possible 
mechanisms responsible for the observed sex differences in hypertension, and recent 
publications provided consistent results implicating the divergent role of the immune 
system in hypertensive males and females [11-16]. It can be hypothesized that the 
greater anti-inϐlammatory immune proϐile in females during hypertension may act as 
a compensatory mechanism to limit increases in blood pressure compared with males 
who exhibit a more proinϐlammatory immune proϐile. However, the mechanisms 
underlying these changes in immune cells in hypertensive males and females are not 
yet well understood. One possible mediator is the angiotensin type 2 receptor, which 
has previously been shown to have greater activity in females, and recent studies 
indicate that angiotensin type 2 receptor promotes an anti-inϐlammatory immune 
proϐile [17-20]. Further research to elucidate the complex role of the immune system 
in hypertension in both sexes is critical and may aid in discovering new therapeutic 
pathways to better control blood pressure in both sexes.

In conclusion, the existence of sex differences in hypertension is a really tough 
question that strongly worth asking. A growing body of evidences provide whole 
conϐirmation that current guidelines recommending the same therapeutic approach 
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and level of blood pressure control in men and women should be challenged. Further 
research should explore the complex mechanisms explaining the differences between 
hypertensive males and females and suggest optimal methods and strategies to 
improve management of hypertension in both sexes.
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