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Objective. Both hypertension and subclinical thyroid dysfunction (STD) have high prevalence and clinical importance, but
their relationship is still a matter of debate. We aimed to explore gender-specific difference on the association between
hypertension and STD in Chinese. Methods. We recruited 13,380 ostensible healthy participants (8,237 men and 5,143 women).
The associations between hypertension and STD were analyzed on a gender-based setting after dividing STD into subclinical
hypothyroidism, subclinical hyperthyroidism and further subgrouped euthyroidism. Crude and adjusted odds ratios of STD
for hypertension were analyzed by binary logistic regression. Results. An increasing trend of hypertension prevalence was
found along with aging in both genders. Yet, higher male hypertension prevalence was found until 65 years, and then it
intersected with female hypertension prevalence. Women had significantly higher propensity for STD than men. Yet, in elderly
participants, this gender-specific difference became less obvious. We displayed detrimental effects for subclinical hypothy-
roidism in both genders after multiple-covariate adjustments, yet no such effects were shown for subclinical hyperthyroidism.
Moreover, females with subclinical hypothyroidism were more likely to be associated with hypertension than males, and the
corresponding odds ratios were 1.619 (P <0.01) and 1.557 (P <0.05), respectively. For systolic blood pressure, the adjusted
odds ratios were 1.371 (P <0.05) and 1.154 (P > 0.05), and for diastolic blood pressure, 1.604 (P <0.01) and 1.564 (P <0.01),
respectively. Conclusion. We demonstrate that hypertension is associated with subclinical hypothyroidism, but not with
subclinical hyperthyroidism. Moreover, females with subclinical hypothyroidism are more likely to be associated with hy-
pertension than males.
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1. Introduction

Cardiovascular system is recognized as one of the most
crucial targets of thyroid hormone. Association of overt
thyroid dysfunction and blood pressure is well established
[1-3]. Generally, overt hypothyroidism can cause increased
diastolic blood pressure [3], whereas overt hyperthyroidism
increases pulse pressure [1], respectively. However, the re-
lationship between subclinical thyroid dysfunction (STD)
and hypertension is still under debate and has not received
sufficient attention. There are studies demonstrating no
significant relationship between STD and hypertension
[4-6]. But some studies showed an association between
subclinical hypothyroidism with hypertension [7-10], while
others detected a link between subclinical hyperthyroidism
with hypertension [11]. There are also reports showing
pregnant women with subclinical hypothyroidism had an
increased risk of preeclampsia [12], but levothyroxine
treatment could normalize blood pressure without the need
of antihypertensive drugs [13]. Besides, another interesting
issue is that there seems to be a conflicted gender influence
on the association as well. For instance, some investigations
identified subclinical hypothyroidism with hypertension
only in females [7, 8]. But, Chen et al. [9] demonstrated that
male school-aged subjects are more likely to possess this
relationship. Yet, Ittermann et al. [10] showed both gender
in children and adolescents can have this relationship.

Considering the current uncertainty and inconformity
regarding STD and hypertension, the purpose of this ob-
servational research was to investigate this association
systematically in a cohort of Chinese with the largest sample
size so far, and special attention was paid on the gender
differences on the relationship.

2. Methods

2.1. Population and Data Acquisition. A health-checking
survey has been conducted in our institute for well over a
decade, which was a collaborative investigation from a
number of departments. The method was described in
detail as previously reported [14-26]. In brief, the self-
reported healthy participants completed the questionnaire,
underwent a physical examination, and provided their
blood samples. For the current analytical purpose, indi-
viduals with known thyroid, heart, renal, hepatic, onco-
logic, infectious or immune diseases or current pregnancy
or taking contraceptive drugs were excluded. Subjects with
overt thyroid disorders or taking any drugs that might
influence thyroid function were ruled out of the current
investigation. Similarly, subjects with hypertension or
hypertensive patients receiving treatment were also ex-
cluded from this research. All the ostensible healthy sub-
jects were included in the current analysis. As a result, a
total number of 13,380 eligible subjects (8237 men and 5143
women) with adequate data for analysis were included.
Tianjin Medical University General Hospital review board
and ethic committee approved this investigation. Written
informed consent was obtained from all the participants
before data collection.
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2.2. Measurements. All participants were interviewed to
obtain a complete medical history, as well as detailed
sociodemographic characteristics, family history, and
menstruation pattern in women. And then, anthropometric
measurements were conducted according to the following
method. After seated for at least 10 minutes, a qualified
physician measured blood pressure with a standard Mercury
sphygmomanometer three times at a minimum interval of 1
minute. And, the mean value was recorded as the subjects’
final blood pressure. Body mass index (BMI) was calculated
as weight (kilograms)/height® (meters®). Weight was ex-
amined in light indoor clothing without shoes to the nearest
100 gram. Height was measured without shoes to the nearest
1 centimeter with a stadiometer.

Fasting blood samples were obtained in the same day and
then processed and tested in a central clinical laboratory in
our hospital. The blood parameters used in this study in-
cluded the following items: thyroid stimulating hormone
(TSH) also called thyrotropin, free tri-iodothyronine (FT3),
free thyroxine (FT4), total cholesterol (TC), triglycerides
(TG), alanine aminotransferase (ALT), aspartate transami-
nase (AST), total bilirubin (TBIL), blood urea nitrogen
(BUN), creatinine (Cr), and fasting glucose (FG). Thyroid
function indices (TSH, FT3, and FT4) were determined by
chemiluminescence immunoassay reaction principle on an
automated ADVIA Centaur analyzer (Siemens Healthcare
Diagnostics, Erlangen, Germany). The reference ranges for
blood parameters were as follows: TSH 0.3-5.0 mIU/L, FT3
3.5-6.5 pmol/L, FT4 11.5-23.5 pmol/L, TC 3.59-5.18 mmol/
L, TG 0.57-1.70 mmol/L, ALT 5-40U/L, AST 5-40U/L,
TBIL 3.4-20 umol/L, BUN 1.7-8.3mmol/L, Cr 44-115
pmol/L, and FG 3.6-5.8 mmol/L.

2.3.  Definition. Systolic blood pressure (SBP) of
>140mmHg and diastolic blood pressure (DBP)
>90 mmHg, respectively, were considered increased, and
hypertension was defined as increased SBP and/or increased
DBP [27, 28]. Thyroid function subgroups were determined
according to the TSH level since overt thyroid dysfunction
cases were excluded from the study. Subclinical hypothy-
roidism was defined as TSH >5.0mIU/L, subclinical hy-
perthyroidism as TSH <0.3mlIU/L, and the rest as
euthyroidism. Moreover, in order to further stratify par-
ticipants for easier logistic regression analyses, euthyroidism
was subgrouped according to the TSH values: 0.3 ulU/
mL <TSH<1.0ulU/mL, 1.0ulU/mL<TSH <2.0ulU/mL,
2.0ulU/mL < TSH < 3.0 ylU/mL, 3.0 ulU/mL < TSH < 4.0 ulU/
mL, 4.0 ulU/mL <TSH<5.0 plU/mL. Age subgroups were
determined as the below cutoff thresholds: age <25 years, 25
years<age< 35 years, 35 years<age<45 years, 45 years
<age <55 years, 55 years < age < 65 years, 65 years <age<75
years, and age >75 years.

2.4. Statistical Analysis. Statistical analyses were performed
by the software of Statistical Package for Social Sciences
(SPSS version 23.0, Chicago, IL, USA). Continuous data with
quantitative characteristics were presented as mean+
standard deviation, while categorical data with qualitative
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TaBLE 1: Participant characteristics based on different genders.

Total Male Female T value
Case number 13380 8237 5143
Age (years) 48.63 +10.69 48.55+10.37 48.76 +11.18 -1.12
BMI (kg/mz) 25.53+£3.45 26.27+£3.21 24.33 £3.47 32.99**
TSH (ulU/mL) 2.40+2.09 2.12+2.01 2.84+2.15 -19.50**
FT3 (pmol/L) 5.20+0.52 5.39+0.46 4,90+ 0.45 59.68**
FT4 (pmol/L) 16.22 +2.08 16.69 +2.06 15.47 +1.89 34.32%*
TC (mmol/L) 5.15+0.99 5.13+0.96 5.18+1.03 —2.84"*
TG (mmol/L) 1.74+1.34 1.98+1.47 1.35+0.99 26.89**
ALT (U/L) 22.65+14.01 26.05+14.76 17.20 +10.67 37.36**
AST (U/L) 19.69 +7.48 20.62+7.72 18.19+6.80 18.56**
TBIL (pmol/L) 11.89+5.11 13.02 +5.32 10.09 +4.19 33.62**
BUN (mmol/L) 4,71 +1.33 494 +1.30 4.34+1.29 26.06**
Cr (ymol/L) 73.46 +14.71 81.07+11.71 61.27 +10.10 100.21**
FG (mmol/L) 542 +1.20 5.56+1.29 5.20+1.00 17.08**

BMI = body mass index; TSH = thyroid stimulation hormone; FT3 = free tri-iodothyronine; FT4 = free thyroxine; TC = total cholesterol; TG = triglycerides;
ALT =alanine aminotransferase; AST =aspartate transaminase; TBIL = total bilirubin; BUN =blood urea nitrogen; Cr = creatinine; FG = fasting glucose.
**P<0.01 (analyzed by independent sample’s t-test).
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FIGURE 1: Prevalence of hypertension in different age subgroups or different thyrotropin subgroups. (a) Age subgroups 1 to 7 are referred as
follows: age <25 years, 25 years<age <35 years, 35 years<age<45 years, 45 years<age <55 years, 55 years<age<65 years, 65
years < age < 75 years, and age >75 years. * Difference of prevalence between gender was significant at 0.01. (b) Thyrotropin subgroups 1 to 7
are referred as follows: TSH <0.3 mIU/L, 0.3 ulU/mL < TSH <1.0 ¢1U/mL, 1.0 ylU/mL < TSH < 2.0 ulU/mL, 2.0 ylU/mL < TSH < 3.0 y1U/
mL, 3.0ulU/mL < TSH <4.0 ulU/mL, 4.0 ylU/mL < TSH < 5.0 ylU/mL, TSH > 5.0 mIU/L. *Difference of prevalence between gender was

significant at 0.01.

characteristics as numbers and percentages. Intergroup
value differences were analyzed by independent sample’s ¢-
test, while intergroup prevalence differences by Chi-squared
test. Logistic regression was employed to assess the asso-
ciation between TSH levels and hypertension as well as
increased DBP/SBP, where both crude and adjusted odds
ratios were reported together with 95% confidence intervals
(CI). P<0.05 was considered as statistically significant.

3. Results

3.1. General Characteristics of the Participants. The clinical
characteristics of each gender are summarized and displayed
in total as well as by gender in Table 1. Gender differences
were identified in some clinical parameters. For instance,

males had larger BMI than females. Men showed lower TSH
but higher FT3 and FT4 than women. A general increasing
trend of hypertension prevalence was found along with
aging in both genders. Yet, higher male hypertension
prevalence was found from the age of 25 years until 65 years,
and then an intersecting pattern appeared, indicating that
elderly women (after the period of menopause) would have
the same or even higher hypertension trait than men
(Figure 1(a)). As for different TSH levels, men were dis-
covered to have higher hypertension prevalence than women
with the exception of the lowest TSH subgroup (Figure 1(b)).
If SBP and DBP were analyzed separately, the age-related
intersecting pattern was even more obvious in SBP. Elderly
women showed significantly higher SBP level than elderly
men (Figure 2(a)). But regarding DBP level, after reaching a
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F1GURE 2: Systolic blood pressure and diastolic blood pressure levels in different age subgroups or different thyrotropin subgroups. (a, b) Age
subgroups 1 to 7 are referred as follows: age < 25 years, 25 years <age < 35 years, 35 years <age < 45 years, 45 years < age < 55 years, 55
years < age < 65 years, 65 years < age < 75 years, and age >75 years. *Difference of blood pressure levels between genders was significant at
0.01. (c, d) Thyrotropin subgroups 1 to 7 are referred as follows: TSH <0.3mIU/L, 0.3 ulU/mL<TSH<1.0ulU/mL, 1.0ulU/
mL<TSH<2.0ulU/mL, 2.0ulU/mL<TSH<3.0ulU/mL, 3.04lU/mL<TSH<4.0pulU/mL, 4.0ulU/mL<TSH<5.0ulU/mL, and
TSH > 5.0 mIU/L. “Difference of blood pressure levels between genders was significant at 0.05; * Difference of blood pressure levels between

genders was significant at 0.01.

plateau around the age of 65 years, DBP demonstrated a
decreasing trend in elderly people for both genders
(Figure 2(b)). The gender differences of SBP and DBP
according to different TSH levels were roughly the same as the
male dominant hypertension prevalence pattern (Figures 2(c)
and 2(d)).

3.2. Incidence of Subclinical Thyroid Dysfunction according to
Age Subgroups. Females showed significantly higher
overall incidence of subclinical hypothyroidism (9.62%)
and subclinical hyperthyroidism (0.80%) than males
(2.85% and 0.25%, respectively). If detailed incidences
were analyzed according to age subgroups, the youngest

subgroup demonstrated the same female dominant pat-
tern of differences (Table 2).

3.3. Hypertension in Different TSH Levels. For the aim of
assessing different associations between thyroid functions
and hypertension, we used binary logistic regression for
calculations with the middle level of TSH (2.0 ulU/mL to
3.0ulU/mL) as reference (Table 3). We only displayed
negative effects for subclinical hypothyroidism in both
genders after multiple-covariate adjustments, yet no such
effects were shown for subclinical hyperthyroidism. More-
over, the adjusted ORs of hypertension in participants with
subclinical hypothyroidism were much higher and more

95U8917 SUOWLLOD aA11Ea1D) 8|t jdde ay) Aq peusenob ale seoiiie O ‘SN JO S3|nJ o) Aeiq18uluQ AS|1/W UO (SUOINIPUOD-PUR-SWLBI/LL0D A8 | 1M AReJq 1 BUI|UO//:SdL) SUONIPUOD pue Sle | 8Y1 89S *[20z/0T/c2] Uo Ald1auluo A1 ‘150 L Ad 890€509/6T0OZ/SSTT OT/I0p/W0d Ao 1M ARelq iUl uo//:Sd1y Wwoly pepeojumod ‘T ‘6TOZ ‘SLST



International Journal of Endocrinology

TaBLE 2: Incidence of subclinical hypothyroidism and subclinical hyperthyroidism on different genders according to age.

Incidence (and case number count) in different age subgroups (years)

Age<25 25<age<35 35<age<45 45<age<55 55<age<65 65<age<75 Age>75 Total
Male
Euthvroidism 97.83% 97.53% 97.71% 97.43% 96.03% 91.60% 88.99% 96.89%

Y (45) (670) (2641) (2690) (1500) (338) 97) (7981)
Subclinical o 0 o o o o 10.09% o
hypothyroidism* 217% (1) 2.04% (14)  211% (57) 2.39% (66)  3.52% (55)  8.40% (31) Q. 285% (239)
i‘;gi‘;ﬁ;:él dise® 0.00% (0) 0.44% (3)  0.18% (5)  0.18% (5)  0.45% (7)  0.00% (0) 0.92% (1) 0.25% (21)
Female
Euthvroidism 90.00% 94.49% 92.18% 89.25% 84.77% 85.26% 89.71% 89.58%

Y (45) (480) (1474) (1428) (824) (295) (61) (4607)
Subclinical o o 0 o 13.99% o o o
hypothyroidism’ 10.00% (5) 5.51% (28) 7.19% (115) 9.81% (157) 136 13.87% (48) 8.82% (6) 9.62% (495)
Subclinical
hyperthyroidism® 0.00% (0)  0.00% (0)  0.63% (10) 0.94% (15) 1.23% (12)  0.87% (3) 1.47% (1)  0.80% (41)
Chi-squared value
}S;Ef)ltl}?;iill disee” 2.504 10.296** 68.193**  116.481**  95.568"* 5.637* 0.71 284.382**
}Sl‘;l;i‘:}‘fycfél dise® — 2.145 6.177* 14.249** 6.302" 3.419 0.108 23.148**
Total 2.504 12.536** 73.723*  128.940**  100.369** 8.849* 0.186 304.206**

*Subclinical hypothyroidism defined as TSH > 5.0 ulU/mL, subclinical hyperthyroidism defined as TSH < 0.3 ulU/mL. Comparing the incidence of subclinical
hypothyroidism and/or subclinical hyperthyroidism between males and females by Chi-squared method. *P <0.05 and **P <0.01.

TaBLE 3: Hypertension in different genders according to thyroid functions.

Males

Females

Thyroid functions”

Subclinical hyperthyroidism TSH < 0.3 ylU/
mL

0.3 4ulU/mL < TSH<1.0 ylU/mL

1.0 ylU/mL < TSH<2.0 ylU/mL

2.0 ulU/mL < TSH<3.0 ylU/mL

3.0 ulU/mL < TSH<4.0 ylU/mL

4.0 ylU/mL < TSH<5.0 ulU/mL

Crude OR (CI)
0.577 (0.242-1.376)

0.811 (0.684-0.961)*
0.899 (0.803-1.007)
Reference
0.881 (0.739-1.051)
1.015 (0.774-1.331)

Adjusted OR (CD*
0.757 (0.301-1.906)

0.833 (0.695-1.001)
0.930 (0.825-1.049)
Reference
0.816 (0.676-1.001)
1.044 (0.781-1.397)

Crude OR (CI)
1.603 (0.861-2.988)

0.784 (0.605-1.015)
1.010 (0.876-1.164)
Reference
1.164 (0.977-1.387)
1.243 (1.002-1.543)*

Adjusted OR (CD)*
1.357 (0.677-2.719)

0.731 (0.542-1.001)
1.103 (0.937-1.297)
Reference
1.117 (0.916-1.363)
1.026 (0.801-1.313)

Subclinical hypothyroidism TSH>5.0 ylU/mL 1.523 (1.105-2.100)"

1.557 (1.105-2.192)* 1.959 (1.594-2.407)** 1.619 (1.282-2.045)"*

TSH = thyroid stimulation hormone; OR = odds ratio; CI = confidence interval. “Logistic regression model including age, body mass index, total cholesterol,
triglycerides, alanine aminotransferase, aspartate transaminase, total bilirubin, blood urea nitrogen, creatinine, and fasting glucose as covariates. *P < 0.05

and **P<0.01.

statistically significant in females than in males, and the
corresponding ORs were 1.557 (P<0.05) and 1.619
(P <0.01) for men and women, respectively.

3.4. Increased SBP and DBP in Different TSH Levels.
Next, we assessed the association between TSH versus SBP
and DBP separately by using binary logistic regression
(Table 4). In conformity with the findings in Table 3, there
were at least two important results in this analytical setting.
First, adjusted detrimental eftects for increased SBP and DBP
were both displayed for subclinical hypothyroidism, not for
subclinical hyperthyroidism. Second, women were found to
have higher adjusted ORs than males for increased SBP and
DBP. For example, the adjusted ORs for SBP were 1.371
(P <0.05) for women, but 1.154 (P > 0.05) for men. And, for
DBP, the corresponding ORs were 1.604 (P<0.01) for
women, and 1.564 (P <0.01) for men.

4. Discussion

Normal thyroid function is essential because thyroid hor-
mones affect a multitude of biological processes in the body,
including its well-recognized effects on cardiovascular system
and blood pressure. In fact, blood pressure is altered across
the entire spectrum of thyroid dysfunctions [1]. The effects of
hypothyroidism include decreased cardiac output, narrow
pulse pressure, increased systemic vascular resistance, and
decreased metabolic rate. The manifestations of hyperthy-
roidism are in marked contrast to those of hypothyroidism
and include increased cardiac output, contractility, tachy-
cardia, widened pulse pressure, decreased systemic vascular
resistance, and increased basal metabolic rate. Yet, the rela-
tionship between STD and hypertension has remained
controversial and insufficiently studied. The current investi-
gation was set to perform a comprehensive statistical analysis
on the largest cross-sectional population so far to resolve the
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issue. We have two major findings. First, hypertension is
associated with subclinical hypothyroidism, but not with
subclinical hyperthyroidism. Second, gender-specific differ-
ence exists, and females with subclinical hypothyroidism are
more likely to develop hypertension than males.

In fact, very similar to the relationship of overt hypo-
thyroidism and blood pressure, there is much more solid
evidence reporting why subclinical hypothyroidism is as-
sociated with hypertension, but not subclinical hyperthy-
roidism. Cai et al. [29] organized a meta-analysis in 2011,
retrieving articles that addressed the association between
STD and hypertension. This meta-analysis indicates that
only subclinical hypothyroidism is associated with increased
SBP and DBP, whereas subclinical hyperthyroidism is not. A
recent publication by He et al. [30] conducted another meta-
analysis showing a dose-response relationship between se-
rum TSH level and hypertension risk even in euthyroid
individuals, suggesting individuals with higher normal TSH
level are at higher risk of developing hypertension than those
with lower normal TSH level. Reports from Japan [5] and
Germany [6, 31] demonstrated this phenomenon existed
despite countries of different iodine supply in food (iodine-
replete in Japan while iodine-deficient in Germany) as well
as prevalence of hypertension (higher in Japan than Ger-
many). There are several putative mechanisms regarding this
clinical finding [32]. Endothelial dysfunction is very obvious
in subclinical hypothyroidism and is attributed to a re-
versible defect in the production of NO [33]. Acceleration of
arterial stiffness [34, 35] and increased renal vascular re-
sistance [36, 37] are also related with high serum TSH level.
Subclinical dysfunction is also associated with impaired left
ventricular function and left ventricular systolic dysfunction
[38]. Increased carotid artery intima-media thickness has
also been reported in subclinical hypothyroidism, which is
reversible after normalization of TSH levels [39]. And finally,
possible independent effects of TSH itself on the cardio-
vascular system through acting on its receptor directly
should also be considered. TSH receptors have been shown
to exist on coronary artery smooth muscle cells [40] and the
heart muscle [41]. Many of the above mechanisms happens
directly because of relatively high TSH concentration in
subclinical hypothyroidism; therefore, subclinical hyper-
thyroidism could not have such effects.

Sex dimorphism exists in both thyroid disorders and
hypertension. We found women had significantly higher
propensity for subclinical hypothyroidism and subclinical
hyperthyroidism than men. Yet, for elderly participants
(after the period of menopause), the gender-specific dif-
ference became less obvious (Table 2). From our under-
standing, effects of estrogens on developing thyroid
disorders gradually diminish; as people grow old, ovarian
function to produce estrogens will subside. Perhaps, this
could be a crucial underpinning mechanism. However, on
the contrary, higher male hypertension prevalence was
found from the age of 25 years until 65 years, and then an
intersecting pattern appeared, indicating that after the pe-
riod of menopause, with the declining protection from
circulation estrogens, women would have the same or even
higher hypertension prevalence (Figure 1). The focus of the

current study is the net effect of gender on thyroid disorders
and hypertension, which means females with subclinical
hypothyroidism are more likely to develop hypertension
than males. We consider that it is possibly due to the es-
trogen’s protective effect on hypertension is overshadowed
and overwhelmed by the female inclination of thyroid
dysfunction. The same phenomenon is reported in our
previous study on the relationship between thyroid dys-
function and metabolic syndrome, which showed women
with high TSH were more likely to have metabolic syndrome
[16]. Besides sex hormone influence, there could be some
lifestyle differences in men than in women that would be
more easily missed during the basic information acquire-
ment and questionnaire collection. Men would be more
prone to smoke or drink or have bad eating habits as
previously indicated [7, 10], and this bias would ensue a
negative result in men.

There are several limitations of our study. First, although
this is the biggest observational study on this subject so far, a
disadvantage arises from the cross-sectional design, which
allows only limited validity according to causality. Well-
planned prospective cohort study should be conducted in
the future. Besides, outcome-based studies (e.g., long-term
mortality, stroke, and myocardial infarction from the same
cohort) should be planned to see if TSH, sex, and hyper-
tension are in any way associated with harder outcomes.
And, we also suggest a trial to be considered looking at
whether therapy for subclinical hypothyroidism (e.g., lev-
othyroxine replacement) corrects the hypertension differ-
ences. Second, we did not measure sex hormones, thyroid
antibodies, and iodine levels in our population, we neither
double checked blood parameters because there is a relative
budget limitation. Third, some participants could possibly
avoid telling us their bad lifestyle habits (such as drinking,
smoking or high-calorie food eating) tentatively, which
could influence our results. Fourth, although we applied
strict exclusion criteria to rule our inﬂuencing factors, a
number of the participants with various diseases might not
be aware of their medical conditions, which could also
became a confounding factor in our study. Finally, the
number of cases with subclinical hyperthyroidism is rela-
tively small in the current study; future study should focus
on this subgroup of people in purpose.

In conclusion, we demonstrate that hypertension is
associated with subclinical hypothyroidism, but not with
subclinical hyperthyroidism. Moreover, a gender-specific
pattern exists, and females with subclinical hypothyroidism
are more likely to be associated with hypertension than
males.
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