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Objective: The current study was to evaluate the association of office blood pressure (OBP) and 24h ambulatory blood pressure (ABP)
with left ventricular (LV) structure and function in hypertensive patients. Whether the association was modified by sex was also evaluated.
Methods: A total of 694 hypertensive patients without cardiovascular disease were retrospectively included from the inpatient clinic.
Regression analysis was performed to evaluate the association of OBP and 24h ABP parameters with LV mass index (LVMi), e’
velocity and left ventricular hypertrophy (LVH) with adjustment for covariates including age, obesity, diabetes mellitus, obstructive
sleep apnea, estimated glomerular filtration rate and antihypertensive drugs.
Results: There was no difference in OBP by sex. Compared to women, men had a higher 24h (132.6 ± 11.3 vs 129.3 ± 10.0 mm Hg),
daytime (136.6 ± 12.9 vs 132.8 ± 9.5 mm Hg) and nighttime (130.3 ± 9.2 vs 125.1 ± 6.6 mm Hg) SBP. The proportion of patients with
non-dipping pattern and reverse dipper pattern was also higher in men. In the overall participants, 24h, daytime and nighttime SBP,
non-dipping and reverse dipper pattern were associated with LVMi, e’ velocity and LVH, which were not observed in OBP. The
magnitude of the association between 24h, daytime and nighttime SBP, non-dipping and reverse dipper pattern with LVMi, e’ velocity
and LVH was stronger in men than in women (P-value for interaction <0.05).
Conclusion: Twenty-four-hour ABP appears to be better than OBP in association with LV structural and functional alterations, and
this association was modified by sex.
Keywords: office blood pressure, ambulatory blood pressure, sex, cardiac structure, cardiac function

Introduction
Hypertension is a major risk factor of cardiovascular morbidity and mortality in China and worldwide.1–3 According to
the China Hypertension Survey,4 the number of adults with hypertension is nearly 245 million. Elevated blood pressure
(BP) causes left ventricular (LV) structural and functional alteration, which predisposes hypertensive patients developing
heart failure.5,6 Therefore, evaluating LV structure and function is important to predict the prognosis for hypertensive
populations.

Prior studies have reported the relationship between BP and parameters of LV structure and function based on office BP
(OBP).7–11 The association between 24h ambulatory blood pressure (ABP) and LV structure and function was less
investigated. In addition, participants of these studies were almost White populations, and data on the Chinese population
are remarkably limited. Numerous studies have reported racial and ethnic disparities in cardiac remodeling.12,13 Therefore, it
is clinically relevant to evaluate the association between BP and LV structure and function in Chinese hypertensive patients,
considering the increasing prevalence of hypertension and associated health complication in China.14,15

Several studies have reported the sex-differences in LV structural and functional alteration with elevated OBP.16–18

However, whether there were differences in the association between 24h ABP and LV structural and functional alteration
by sex was undetermined. Herein, we conducted a retrospective study to evaluate the association of OBP and 24h ABP
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with LV structure and function in hypertensive patients without overt cardiovascular diseases. In addition, we evaluated
whether the association was modified by sex.

Methods
Study Participants
The current study was approved by the Institution Review Board of the Huizhou Municipal Central Hospital. Since this
was a retrospective study, no consent form was obtained, and the Ethnic Committee of Huizhou Municipal Central
Hospital waived the consent form. Patient’s data were keeping confidentiality and all the performances were in
accordance with the Declaration of Helsinki.19 Hypertensive patients in the inpatient clinic of our hospital between
July 2019 and July 2021 were screened for the eligibility of the current study. The inclusion criteria were as follows:
hypertensive patients who 1) were receiving antihypertensive drug; 2) had transthoracic echocardiographic examination
in recent 1 month of index inpatient visit; and 3) had 24h ABP measurements in recent 1 month of index inpatient visit.
The exclusion criteria were as follows: 1) documented secondary hypertension and 2) documented cardiovascular
disease, including coronary heart disease, myocardial infarction, ischemic stroke, intracranial hemorrhage, heart failure,
valvular heart disease, hypertrophy, dilated or restrictive cardiomyopathy, myocarditis, congenital heart disease, pul-
monary hypertension, or pericardial disease.

Transthoracic Echocardiographic Parameters
Transthoracic echocardiographic parameters were extracted from electronic health record of inpatient clinic system.
Parameters used in the current analysis included left atria diameter (LAd), LVend systolic and diastolic diameter (LVESd
and LVEDd), LV mass index (LVMi), relative wall thickness (RWT), LV ejection fraction (LVEF), lateral mitral annular
diastolic velocity e’, and E/e’ ratio. Specifically, RWT = (posterior wall thickness [PWT] + interventricular septal
thickness [IVST])/LVEDd. LV mass (LVM)=0.8*[1.04 *([LVEDd + IVST + PWT] 3 – LVEDd3)] + 0.6 and LVMi=LVM/
body surface area (BSA). LVMi ≥115 g/m2 for men and ≥95 g/m2 for women were defined as LV hypertrophy (LVH).
Based on the value RWT of (≤0.42 or >0.42) and the presence of LVH, LV geometry was classified into normal (RWT ≤
0.42 and LVH absence), concentric remodeling (RWT > 0.42 and LVH absence), concentric hypertrophy (RWT > 0.42
and LVH presence), and eccentric hypertrophy (RWT ≤ 0.42 and LVH presence), respectively.20

Office Blood Pressure and 24h Ambulatory Blood Pressure
BP parameters were extracted from medical health record in the clinic system. In brief, according to the China
Hypertension Guideline, OBP was measured two times with 1-minute interval and the average value of these two BP
readings was used. If the first two BP readings differed by more than 10 mm Hg, the third measurement was performed
and the average of the three readings was used. Parameters of 24h ABP included daytime, nighttime and 24h systolic and
diastolic BP (SBP and DBP). Patients with a nighttime-to-daytime ratio of SBP and/or DBP ≤0.90 were defined as
having a dipping pattern, and those with a ratio >0.90 were defined as having a non-dipping pattern, and those with
nighttime BP higher than daytime BP was defined as reverse dipper.21

Data Collection
Structured questionnaire was used to collect data at baseline. Data, which included demographics (age and sex),
anthropometrics (body weight and height), comorbidities (smoking, obesity, dyslipidemia, diabetes mellitus and obstruc-
tive sleep apnea), laboratory and medications used, were collected by two independent investigators. Body mass index
(BMI) was calculated as Weight/Height2, and BMI ≥28 kg/m2 was defined as obesity for Chinese populations,22 and BSA
was calculated as (Weight 0.425 * Height 0.725) * 0.007184.

Statistical Analysis
Continuous variables were presented as mean ± standard deviation (SD) and between-group differences were assessed
using Student t-test, and categorical variables were presented as number (percentage) and between-group differences
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were assessed by Chi-Square test or Fisher’s exact test. Linear regression analysis was performed to evaluate the
association between per 1-SD change of OBP and 24h ABP with LVMi and e’ velocity with adjustment for potential
covariates including age, obesity, diabetes mellitus, obstructive sleep apnea, estimated glomerular filtration rate (eGFR)
and antihypertensive drugs. Multivariable regression analysis was performed to evaluate the association between per
1-SD change of OBP and 24h ABP with LVH, with adjustment for covariates including age, obesity, diabetes mellitus,
obstructive sleep apnea, eGFR and antihypertensive drugs. These associations were also assessed by sex and a P-value
for interaction was reported. All the statistical analyses were performed using SPSS 23.0 package and a two-sided
P value <0.05 was considered as statistical significance.

Results
Baseline Characteristics
A total of 694 patients were enrolled for the current analysis (Figure 1). Baseline characteristics of all participants are
presented in Table 1. The mean age was 62.9 years and women accounted for 36.3%. Compared to men, women were
younger and less likely to smoke, had a higher triglyceride level, and were less likely to receive calcium channel blocker
and more likely to receive beta-blocker.

Echocardiographic Parameters
As presented in Table 2, 37.2% of the participants had LVH, and among these participants, 25.2% and 12.0% had
concentric and eccentric LVH, respectively. Compared to men, women had a smaller LVESd and LVEDd and LVMi. In
addition, women were less likely to have concentric LVH (8.3% vs 14.0%) while they had a higher e’ velocity (9.5 cm vs
9.0 cm).

Parameters of OBP and 24h ABP
As shown in Table 3, there was no difference in office SBP and DBP between men and women. However, compared to
women, men had a higher 24h (132.6 ± 11.3 vs 129.3 ± 10.0 mm Hg), daytime (136.6 ± 12.9 vs 132.8 ± 9.5 mm Hg) and
nighttime (130.3 ± 9.2 vs 125.1 ± 6.6 mm Hg) SBP. There was no difference in 24h, daytime and nighttime DBP by sex.
In addition, the proportion of patients with non-dipping (34.6% vs 29.0%) and reverse dipper pattern (16.7% vs 11.9%)
was also higher in men than in women.

The Relationship Between OBP and 24h ABP with LVMi and e’ Velocity
In the overall participants, 24h, daytime and nighttime SBP, non-dipping and reverse dipper pattern were significantly
associated with LVMi and e’ velocity, and no association was observed in OBP (Table 4). The magnitude of the
association between 24h, daytime and nighttime SBP, non-dipping and reverse dipper pattern with LVMi was stronger in
men than in women (P-value for interaction <0.05), as was e’ velocity (P-value for interaction <0.05). Notably, there was
no association between 24h, daytime and nighttime DBP with LVMi and e’ velocity.

Figure 1 Study flowchart.
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Table 1 Baseline Characteristics

Variables Overall (n=694) Men (n=442) Women (n=252) P-value

Age (years) 62.9 ± 12.2 64.5 ± 13.8 60.6 ± 11.7 0.04
Body mass index (kg/m2) 24.1 ± 5.2 24.6 ± 5.7 23.4 ± 4.7 0.17

Obesity, n (%) 108 (15.6) 73 (16.5) 35 (13.9) 0.09

Smoking, n (%) 162 (23.3) 147 (33.3) 15 (6.0) <0.001
Dyslipidemia, n (%) 128 (18.4) 86 (19.5) 42 (16.7) 0.36

Diabetes mellitus, n (%) 201 (29.0) 130 (29.4) 71 (28.2) 0.90

Obstructive sleep apnea, n (%) 41 (5.9) 28 (6.3) 13 (5.2) 0.47
Fasting plasma glucose (mmo/L) 5.6 ± 0.6 5.6 ± 0.6 5.6 ± 0.5 0.95

TC (mmol/L) 5.0 ± 0.6 5.0 ± 0.5 5.1 ± 0.6 0.66
LDL-C (mmol/l) 3.2 ± 0.5 3.2 ± 0.6 3.3 ± 0.7 0.42

HDL-C (mmol/L) 1.0 ± 0.4 1.0 ± 0.4 1.0 ± 0.5 0.73

TG (mmol/L)* 1.7 (0.6–2.9) 1.6 (0.7–2.6) 1.8 (0.9–3.1) 0.02
eGFR (mL/min/1.73m2) 78.9 ± 14.7 77.6 ± 15.4 80.3 ± 14.1 0.06

RASi, n (%) 388 (55.9) 250 (56.6) 138 (54.8) 0.52

Calcium channel blocker, n (%) 455 (65.6) 301 (69.1) 154 (59.5) <0.001
Betablocker, n (%) 252 (36.3) 136 (30.8) 116 (46.0) <0.001

Diuretic, n (%) 125 (18.0) 75 (17.0) 50 (19.8) 0.60

No. of antihypertensives 1.8 ± 0.5 1.9 ± 0.6 1.8 ± 0.5 0.78
Antiplatelets, n (%) 31 (4.5) 20 (4.5) 11 (4.4) 0.89

Antidiabetics, n (%) 183 (26.4) 116 (26.2) 67 (26.6) 0.56

Statins, n (%) 118 (17.0) 75 (17.0) 43 (17.1) 0.92

Note: *Presented as median (interquartile range).
Abbreviations: TC, total cholesterol; LDL-C, low-density lipoprotein cholesterol; HDL-C, high-density lipoprotein cholesterol; TG,
triglyceride; eGFR, estimated glomerular filtration rate; RASi, renin-angiotensin-system inhibitor.

Table 2 Echocardiographic Parameters

Variables Overall (n=694) Men (n=442) Women (n=252) P-value

Cardiac structure
LAd (mm) 35.3 ± 3.4 36.8 ± 3.9 34.7 ± 3.0 0.08
LVESd (mm) 42.6 ± 5.8 44.7 ± 5.6 40.2 ± 4.5 0.005

LVEDd (mm) 50.2 ± 6.1 52.5 ± 6.3 49.1 ± 5.0 0.008

LVMi (g/m2) 104.6 ± 13.6 108.3 ± 14.1 93.6 ± 12.7 <0.001
RWT 0.40 ± 0.08 0.41 ± 0.09 0.40 ± 0.06 0.78

LVH, n (%) 258 (37.2) 167 (37.9) 91 (36.1) 0.12
LV geometry 0.02

Normal, n (%) 352 (50.7) 219 (49.5) 133 (52.8)

Concentric remodeling, n (%) 84 (12.1) 56 (12.7) 33 (13.1)
Eccentric hypertrophy, n (%) 175 (25.2) 105 (23.8) 65 (25.8)

Concentric hypertrophy, n (%) 83 (12.0) 62 (14.0) 21 (8.3)

Cardiac function
LVEF (%) 64.8 ± 8.9 65.3 ± 9.7 64.2 ± 8.2 0.36

e’ 9.4 ± 2.1 9.0 ± 2.0 9.5 ± 1.9 0.04

E/e’ 8.3 ± 1.5 8.1 ± 1.2 8.5 ± 1.6 0.13

Abbreviations: LAd, Left atrial diameter; LVESd, left ventricular end systolic diameter; LVEDd, left ventricular end diastolic diameter;
LVMi, left ventricular mass index; RWT, relative wall thickness; LVH, left ventricular hypertrophy; LVEF, left ventricular ejection fraction;
LV, left ventricular.
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The Relationship Between OBP and 24h ABP with LVH
In the overall participants, 24h, daytime and nighttime SBP, and non-dipping and reverse dipper pattern were significantly
associated with LVH, and no association was observed in OBP (Table 5). The magnitude of the association between 24h,
daytime and nighttime SBP, non-dipping and reverse dipper pattern with LVH was stronger in men than in women (P-value
for interaction <0.05). However, there was no association between 24h, daytime and nighttime DBP with LVH.

Table 3 Parameters of OBP and 24h ABP

Variables Overall (n=694) Men (n=442) Women (n=252) P-value

Office SBP (mm Hg) 135.4 ± 12.6 136.1 ± 13.3 134.6 ± 13.0 0.15
Office DBP (mm Hg) 82.2 ± 8.4 83.4 ± 9.6 81.9 ± 7.5 0.33

24h SBP (mm Hg) 130.2 ± 10.8 132.6 ± 11.3 129.3 ± 10.0 0.04

24h DBP (mm Hg) 78.5 ± 8.7 80.3 ± 10.1 77.6 ± 7.9 0.07
Daytime SBP (mm Hg) 134.9 ± 11.6 136.6 ± 12.9 132.8 ± 9.5 0.01

Daytime DBP (mm Hg) 80.6 ± 9.2 82.3 ± 11.1 79.2 ± 8.4 0.09

Nighttime SBP (mm Hg) 126.6 ± 7.5 130.3 ± 9.2 125.1 ± 6.6 0.008
Nighttime DBP (mm Hg) 76.1 ± 6.2 78.0 ± 7.5 75.3 ± 6.0 0.10

Non-dipping pattern, n (%) 226 (32.6) 153 (34.6) 73 (29.0) 0.04
Reverse dipper, n (%) 104 (15.0) 74 (16.7) 30 (11.9) 0.007

Abbreviations: OBP, office blood pressure; ABP, ambulatory blood pressure; SBP, systolic blood pressure; DBP, diastolic blood pressure.

Table 4 Association Between OBP and 24h ABP with LVMi and e’ Velocity

Overall (n=694) Men (n=442) Women (n=252) P-value for Interaction

LVMi β-Coefficient (95% confidence interval)

Office SBP 3.48 (1.79 to 6.05) 3.61 (2.04 to 6.36) 3.25 (1.51 to 5.93) 0.11

Office DBP 1.65 (−0.11 to 3.56) 1.84 (−0.38 to 4.80) 1.33 (−0.25 to 2.79) 0.62
24h SBP 6.11 (2.45 to 8.32) 7.88 (3.62 to 9.80) 5.32 (1.86 to 7.64) <0.001

24h DBP 2.43 (−0.56 to 5.04) 3.03 (−0.79 to 6.16) 2.16 (−0.48 to 4.92) 0.25

Daytime SBP 4.61 (2.08 to 7.32) 5.89 (3.35 to 8.64) 3.97 (2.11 to 7.07) 0.005
Daytime DBP 1.67 (−0.34 to 3.02) 1.75 (−0.48 to 4.15) 1.32 (−0.25 to 2.91) 0.40

Nighttime SBP 7.03 (4.14 to 9.62) 7.43 (4.68 to 9.94) 6.32 (3.23 to 8.01) 0.002

Nighttime DBP 3.23 (−0.84 to 5.16) 4.25 (−0.92 to 5.83) 2.78 (−0.66 to 4.59) 0.09
Non-dipping pattern 3.38 (1.21 to 5.45) 4.64 (2.43 to 6.93) 2.99 (1.03 to 5.21) 0.01

Reverse dipper 3.90 (2.01 to 6.23) 5.02 (2.45 to 7.01) 3.06 (1.89 to 5.88) 0.03

e’ velocity β-Voefficient (95% confidence interval)

Office SBP 2.12 (1.34 to 4.21) 2.51 (1.42 to 5.32) 2.00 (1.26 to 4.23) 0.18
Office DBP 1.46 (−0.32 to 3.27) 1.90 (−0.46 to 4.26) 1.37 (−0.31 to 3.82) 0.46

24h SBP 5.68 (2.21 to 7.60) 6.14 (2.88 to 8.35) 4.96 (2.05 to 7.07) 0.003

24h DBP 2.23 (−0.41 to 4.26) 3.11 (−0.56 to 5.89) 2.02 (−0.35 to 4.01) 0.37
Daytime SBP 4.09 (2.00 to 6.39) 5.28 (2.31 to 7.62) 3.76 (1.89 to 6.06) 0.02

Daytime DBP 1.90 (−0.46 to 3.31) 2.02 (−0.59 to 4.22) 1.67 (−0.38 to 3.05) 0.29

Nighttime SBP 6.62 (3.89 to 8.43) 7.37 (4.07 to 8.86) 6.14 (3.06 to 7.89) 0.01
Nighttime DBP 3.34 (−0.76 to 5.33) 4.29 (−0.80 to 5.76) 3.01 (−0.67 to 4.78) 0.59

Non-dipping pattern 3.10 (1.29 to 5.09) 4.36 (2.17 to 6.25) 2.67 (1.11 to 5.26) 0.007

Reverse dipper 3.54 (1.98 to 4.66) 4.01 (2.18 to 5.02) 3.12 (1.77 to 4.21) 0.02

Note: Adjusted for age, obesity, diabetes mellitus, obstructive sleep apnea, estimated glomerular filtration rate and antihypertensive drugs.
Abbreviations: LVMi, left ventricular mass index; OBP, office blood pressure; ABP, ambulatory blood pressure; SBP, systolic blood pressure; DBP, diastolic blood pressure.
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Discussion
The current study, to the best of our knowledge, should be the first few studies to evaluate the association between 24h
ABP and the LV structure and function in hypertensive patients without cardiovascular disease. There are three important
findings. First, compared to OBP, 24h ABP appears to be more closely associated with LV structure and function.
Second, among 24h ABP parameters, only 24h, daytime and nighttime SBP were associated with LV structure and
function after adjusted for multiple covariates. Third, the magnitude of these associations was stronger in men than in
women.

There are three potentially clinically important implications of the current study. First of all, compared to OBP, 24h
ABP provided additional valuable information in assessing the association between elevated BP and LV structural and
functional alterations, suggesting that 24h ABP parameters could provide additional information for prognostic assess-
ment. It might be appropriate to apply 24h ABP for hypertensive patients with high cardiovascular risk in daily clinical
practice. Second, SBP was better than DBP in terms of their correlations with LV structural and functional alterations.
These findings demonstrate that ambulatory SBP might be more relevant than ambulatory DBP to assess the association
between elevated ABP and LV structure and function. Third, elevated ambulatory SBP had stronger effects on LV
structural and functional alteration in men than in women, indicating that men might require more intensive SBP
lowering than their female counterparts to prevent LV structural and functional alteration.

Numerous studies have evaluated the association between elevated OBP with LV structure and function. For example,
Lauer et al reported that in the Framingham Heart Study, 30-year average office DBP was correlated with LVM but to
a lesser degree than office SBP.23 Savage et al reported that office SBP was associated with LVM in both sexes.24 Based
on OBP, Cuspidi et al classified participants into normotension, prehypertension and hypertension. After 10 years’
follow-up, they found that the incidence of LVH increased progressively from the normotensive to prehypertension and
hypertension group (9.0%, 23.2%, and 36.5%, respectively).25 Li et al recently evaluated the cardiac and vascular
responses to elevated OBP in Chinese populations without cardiovascular disease.16 The results suggest that LV
structural and functional alteration was stronger in women than in men. Cai et al evaluated the age-related LV structural
and functional alteration by sex in different office SBP level.7 The results suggest that lower office SBP level attenuated
the sex-difference in LV structural and functional alterations with age. These results demonstrate the effects of elevated
OBP on LV structural and functional alteration.26

Compared to OBP, 24h ABP can provide additional information on BP assessment outside of office. For example,
OBP only assesses BP in the clinic, while 24h ABP is useful to evaluate BP around the day. In addition, 24h ABP
provides information on nighttime BP during sleep, and the daytime and nighttime BP ratio can be used to determine the
BP pattern, which has been associated with prognosis.27–29 Despite these advantages, 24h ABP has not been routinely

Table 5 Association Between OBP and 24h ABP with LVH

Overall (n=694) Men (n=442) Women (n=252) P-value for Interaction

LVH Odds ratio (95% confidence interval)

Office SBP 1.16 (1.04–1.29) 1.20 (1.09–1.38) 1.11 (1.01–1.22) 0.24

Office DBP 1.05 (0.94–1.15) 1.10 (0.98–1.21) 1.02 (0.90–1.12) 0.37
24h SBP 1.23 (1.12–1.40) 1.31 (1.18–1.52) 1.18 (1.09–1.38) 0.006

24h DBP 1.18 (0.97–1.32) 1.24 (0.95–1.36) 1.10 (0.98–1.27) 0.11
Daytime SBP 1.27 (1.18–1.47) 1.33 (1.21–1.57) 1.22 (1.15–1.44) 0.009

Daytime DBP 1.10 (0.96–1.17) 1.15 (1.01–1.22) 1.04 (0.91–1.11) 0.14

Nighttime SBP 1.29 (1.16–1.51) 1.36 (1.20–1.57) 1.23 (1.21–1.55) 0.01
Nighttime DBP 1.14 (0.97–1.28) 1.17 (0.95–1.25) 1.08 (0.93–1.18) 0.42

Non-dipping pattern 1.33 (1.18–1.57) 1.40 (1.25–1.63) 1.29 (1.13–1.48) 0.002

Reverse dipper 1.42 (1.20–1.64) 1.50 (1.33–1.68) 1.36 (1.14–1.57) 0.01

Note: Adjusted for age, obesity, diabetes mellitus, obstructive sleep apnea, estimated glomerular filtration rate and antihypertensive drugs.
Abbreviations: LVH, left ventricular hypertrophy; OBP, office blood pressure; ABP, ambulatory blood pressure; SBP, systolic blood pressure; DBP, diastolic blood pressure.
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used for all hypertensive patients in daily clinical practice due to the cost and feasibility in many remote areas. In the
current study, we retrospectively evaluated the association between OBP and 24h ABP with LV structure and function in
hypertensive patients without cardiovascular diseases. Our results indicated that only 24h SBP was associated with LVMi
and e’ velocity. In addition, daytime and nighttime SBP, non-dipping and reverse dipper pattern were associated with
LVMi and e’ velocity. Notably, the β-coefficient was larger in 24h, daytime and nighttime SBP compared to office SBP,
suggesting that 24h ABP might be more closely related to LV structural and functional alteration than OBP. In addition,
when evaluating the association by sex, there was no significant interaction in office SBP. However, in 24h, daytime and
nighttime SBP, the association with LVMi and e’ velocity was stronger in men than in women. We then evaluated the
association between OBP and 24h ABP with LVH, and the findings were consistent with above results. Taken together,
these findings demonstrate that 24h ABP provided additional value in evaluating the influence of elevated BP on LV
structural and functional alteration in hypertensive patients. Further studies are needed to corroborate the current findings.

There are some limitations of the current study. First, this was a retrospective study, and the findings cannot be drawn
any causal relationship and can only be used for hypothesis generation. Second, although we have adjusted for multiple
covariates, some unmeasured and unknown covariates might exist and influence the findings. Third, the current findings
might not be extrapolated to other racial and ethnic groups. Last but not the least, all participants in the current study
were without cardiovascular disease and whether these findings can be extrapolated to those with cardiovascular disease
is unknown.

Conclusion
In conclusion, the current study shows that in hypertensive patients without cardiovascular disease, 24h ABP appears to
be better than OBP in reflecting the relationship between elevated BP and LV structural and functional alterations. In
addition, there was difference in the association between 24h ABP and LV structural and functional alterations by sex.

Disclosure
The authors report no conflicts of interest in this work.
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