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with ambulatory blood pressure among
Chinese youths
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Abstract

Background For youths, abnormalities in ambulatory blood pressure (ABP) patterns are known to be associated

with increased cardiovascular disease risk and potential target organ damage. Body composition, including indicators
such as lean mass index (LMI), fat mass index (FMI), and visceral fat level (VFL), plays a significant role in blood pressure
(BP) regulation. However, little is known about the association between these body composition indicators and ABP.
Therefore, the present study examined the association between these body composition indicators and BP among
Chinese youths.

Methods A total of 477 college students aged 17 to 28 years old (mean + Standard deviation=18.96+1.21) from
a university in Changsha, Hunan Province, China, were included in this study. Body composition indicators were
measured with a bioelectrical impedance body composition analyzer, and 24-hour ambulatory blood pressure
monitoring (ABPM) was conducted. Multivariable logistic regression was performed to assess the relationship
between body composition indicators and abnormal ABP.

Results The prevalence of abnormal BP, including 24-hour BP, daytime BP, nighttime BP, and clinic BP, were 4.8%,
4.2%, 8.6%, and 10.9%, respectively. After adjusting for potential covariates, LMI [abnormal 24-hour BP (OR=1.85,
95%Cl:1.31, 2.62), abnormal daytime BP (OR=1.76, 95%Cl:1.21, 2.58), abnormal nighttime BP (OR=1.64, 95%Cl:1.25,
2.14), abnormal clinic BP (OR=1.84, 95%Cl:1.38, 2.45)], FMI [abnormal 24-hour BP (OR=1.20, 95%Cl:1.02, 1.41),
abnormal daytime BP (OR=1.30, 95%Cl:1.07, 1.57), abnormal nighttime BP (OR=1.24, 95%Cl:1.10, 1.39), abnormal
clinic BP (OR=1.42, 95%Cl:1.22, 1.65)], and VFL [abnormal 24-hour BP (OR=1.22, 95%Cl:1.06, 1.39), abnormal daytime
BP (OR=1.29,95%Cl:1.10, 1.51), abnormal nighttime BP (OR=1.24, 95%Cl:1.12, 1.39), abnormal clinic BP (OR=1.38,
95%Cl:1.21, 1.57)] are positively linked to abnormal BP. Additionally, there were significant sex differences in the
association between body composition and abnormal BP.

Conclusions Our findings suggested maintaining an individual’s appropriate muscle mass and fat mass and focusing
on the different relations of males'and females'body composition is crucial for the achievement of appropriate BP
profiles.
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Introduction

In recent years, cardiovascular disease has become the
leading cause of global social burden and economic bur-
den [1]. Hypertension is the leading contributor to car-
diovascular diseases such as heart attacks and strokes,
and its prevalence is progressively escalating [2]. From
1999 to 2019, there has been a significant increase in the
prevalence of hypertension among adults aged 30-79
globally, both in men and women. Specifically, the num-
ber of individuals in this age group with hypertension
has nearly doubled over the course of two decades [3].
Additionally, the prevalence of hypertension among Chi-
nese adults reached 44.7% in 2017 according to a China
PEACE Million Persons Project [4]. Furthermore, it is
worth mentioning that the prevalence of hypertension
was 22.1% among young Chinese by 2022 [5].

Excessive energy intake [6] and sedentary lifestyle [7],
alongside individual weight gain and obesity, have been
identified as significant factors contributing to the hyper-
tension epidemic. A meta-analysis including 57 cohort
studies has demonstrated that an escalating body mass
index (BMI) is associated with elevated blood pressure
(BP) and hypertension [8]. BMI is widely used as a general
indicator to evaluate overall obesity; however, it could
not accurately capture the specific distribution of muscle
and fat throughout the body as adequately as lean mass
index (LMI), fat mass index (FMI) and visceral fat levels
(VEL). It has been demonstrated that there is a positive
correlation between increased lean mass and hyperten-
sion [9]. Likewise, an elevated fat mass has been linked
to higher odds ratios for developing hypertension [10].
Moreover, it has been discovered that increased VFL,
reflecting the proportion of visceral fat, is connected to
higher mean BP levels [11]. Until now, the relationship
between 24-hour ambulatory BP (ABP) and body compo-
sition parameters has not been thoroughly studied. Pre-
vious studies investigating the relationship between body
composition and BP levels have predominantly relied on
clinic BP measurements, which do not reflect nighttime
BP and BP’s circadian rhythmicity [12-14]. However,
nighttime BP was a better predictor of cardiovascular
death than clinic BP [15]. Twenty-four-hour ambulatory
blood pressure monitoring (ABPM) is a widely recog-
nized gold standard for the comprehensive assessment
and diagnosis of hypertension. Unlike clinic BP measure-
ments, ABPM offers a more detailed and accurate evalu-
ation of BP patterns (including daytime BP, nighttime
BP, and BP circadian rhythmicity) throughout the entire
24-hour period [16, 17]. Meanwhile, previous studies on
the association between body composition and ABP were
conducted in the USA [18]and Turkey [19], whereas the
study in China was based on old adults [20]. Research on
the youth population in China is currently insufficient.
Therefore, we aim to assess the relationship between
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body composition (LMI, FMI, and VFL) and BP indica-
tors obtained by 24-hour ABPM among Chinese col-
lege students after controlling for potential confounders.
Meanwhile, since significant sex differences existed in
both BP and obesity indicators [21, 22], we also explored
how the relationship between body composition and
ABP differed between males and females.

Methods

Study participants

A total of 600 college students were recruited between
June 2022 and June 2023 in Changsha, Hunan province,
China. The inclusion criteria for the study participants
were as follows: (a)college students who voluntarily
expressed interest in participating in this study, (b)
college students who were able to complete question-
naires, physical examinations, and clinic and ABP mea-
surements, and (c)college students without acute illness
such as fever. Among the 600 participants involved in
this study, a total of 477 individuals (124 males and 353
females) aged 17 to 28 years old (mean*Standard devia-
tion=18.96+1.21) remained for this final analysis after
123 participants were excluded because of the absence
of basic demographic data (#=59), body composition
(n=50), clinic BP data (n=3), and complete ABPM data
(n=11). Among the 477 participants included in this
study, 96.6% were under the age of 22. All participants
provided informed consent before the initiation of the
study. The current study was approved by the Medical
Research Ethical Review Committee Board of Hunan
Normal University (2019-88).

Measurements

General information

Height was measured with a stadiometer to the closest
0.1 cm with no shoes; weight was measured with a bio-
electrical impedance body composition analyzer (Model
TANITA MC-780MA, Japan) to the closest 0.1 kg with-
out wearing heavy clothing and shoes. Waist circumfer-
ence (WC) was measured at 1 cm above the umbilicus
with a tape to the closest 0.1 cm. Body mass index is cal-
culated as weight (kg)/ height squared (m?). The informa-
tion, including participants of sociodemographic factors,
lifestyle factors, and parental history of hypertension,
was obtained by a self-administered questionnaire with
proper instruction. The sociodemographic factors were
composed of sex, age (years), nationality (Han national-
ity and other), and family per capita monthly income
(CNY) (<3000, 3000—-4999, 25000, and unclear). The life-
style factors were comprised of salt intake habits, smok-
ing, drinking, frequency of fruit intake (<1 time/day and
21 time/day), frequency of vegetable intake (<1 time/
day and =1 time/day) and moderate-vigorous physical
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activity (MVPA) (<1 h/day and =1 h/day). The frequency
of fruit and vegetable intake was measured by the follow-
ing question: How many times have you eaten fruit or
vegetables in the past week?

BP measurements and body composition examinations
For clinic BP, a mercury sphygmomanometer (Yutu
XJ11D, Shanghai, China) or electronic sphygmomanom-
eter (Type: OMRON, HBP-1320) was used with cuffs of
suitable size applied to the right arm after 5 min of rest
in the sitting position. The average of three measure-
ments was recorded as clinic BP. Abnormal clinic BP was
defined as systolic BP (SBP)>140 mmHg or diastolic BP
(DBP)>90 mmHg [23].

The ABP of participants was measured using the
TM-2430 blood pressure monitor (A&D, Japan), which
was applied to the non-dominant arm. The measurement
protocol included recording every 20 min during the
daytime (from 7:00 AM to 11:00 PM) and the nighttime
(from 11:00 PM to 7:00 AM) recording every 30 min.
All participants successfully completed a full 24-hour
ABPM session, as specified by the European Society of
Hypertension, with at least 70% of the planned readings,
including a minimum of 20 daytime readings and 7 night-
time readings [24]. Abnormal 24-hour BP was defined
as SBP>130 mmHg and/or DBP>80 mmHg. Abnor-
mal daytime BP was defined as SBP>135 mmHg and/
or DBP>85 mmHg. In addition, abnormal nighttime BP
was defined as SBP>120 mmHg and/or diastolic BP =70
mmHg [25, 26].

The body composition of participants, including
total body fat, lean mass, and VFL, were obtained with
a TANITA body composition analyzer (MC 780MA).
When measuring the body composition, with metal
objects removed, participants stood barefoot on the
instrument and held the handle with both hands while
waiting to complete the test. Body composition parame-
ters, including LMI (calculated as lean body mass divided
by the square of height), FMI (calculated as fat mass
divided by the square of height), and VFL, were included
in the final analysis.

Statistical analysis

Categorical and continuous variables were described
as number (proportion) and mean (Standard deviation,
SD), respectively. The sex difference was tested using
the Chi-square (x2) test for categorical variables and
the Wilcoxon rank sum test and/or two independent
samples t-test for continuous variables. Spearman cor-
relation analyses were conducted to examine the correla-
tion between body composition indicators and all ABPM
components, as well as clinic BP (both SBP and DBP).
Binary logistic regression models were fitted to ana-
lyze the relationship between LMI, FMI, and VFL with
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abnormal daytime/nighttime/24-hour BP and abnormal
clinic BP. In model 1, we only adjusted age. For model 2,
we further adjusted nationality, family per capita monthly
income, salt intake habits, smoking, drinking, parental
history of hypertension, frequency of fruit intake, fre-
quency of vegetable intake, and MVPA. All models were
adjusted for sex in total population analyses. The odds
ratio (OR) and 95% confidence intervals (CIs) were used
as the estimates of parameters in the models. All analyses
were conducted using the R (version 4.2.2) and IBM SPSS
(version 25.0). Two-sides test was used for all tests, and
P<0.05 was considered statistically significant.

Results

The characteristics of the study population are shown in
Table 1. A total of 477 college students (74.0% females)
were included in the final analysis. The mean WC,
BMI, LMI, and VFL were higher in males than females,
while females” FMI was significantly higher than males
(P<0.001). The prevalence of abnormal BP, including
24-hour BP, daytime BP, nighttime BP, and clinic BP, were
4.8%, 4.2%, 8.6%, and 10.9%, respectively. Males had a
higher prevalence of abnormal BP across all categories
than females (P<0.05). Additionally, males had a higher
24-hour BP, daytime BP, nighttime BP, and clinic BP
(both SBP and DBP) than females (P<0.05). There were
significant differences in age, nationality, drinking, and
MVPA of different sex groups.

Table 2 illustrates the correlates of body composition
indicators and all 24-hour AMBP components, and clinic
BP (both SBP and DBP). WC, BMI, LMI, and VFL were
correlated to 24-hour BP, daytime BP, nighttime BP, and
clinic BP (both SBP and DBP), with correlation coeffi-
cients ranging from 0.12 to 0.57. FMI was correlated to
24-hour DBP and clinic DBP with correlation coefficients
of 0.09 and 0.13 but was not associated with 24-hour/
daytime/nighttime/clinic SBP.

The relationship between body composition indi-
cators and abnormal BP (24-hour, daytime, night-
time, and clinic) was presented in Table 3. After
adjustment of sex and age, LMI [abnormal 24-hour
BP (OR=1.87, 95%CI:1.39, 2.53), abnormal daytime
BP (OR=1.71, 95%CI:1.26, 2,31), abnormal nighttime
BP (OR=1.58, 95%CI:1.25, 2.01), abnormal clinic BP
(OR=1.73, 95%CI:1.36, 2.20)], FMI [abnormal 24-hour
BP (OR=1.25, 95%CI:1.08, 1.44), abnormal daytime
BP (OR=1.29, 95%CI:1.11, 1.51), abnormal night-
time BP (OR=1.23, 95%CI:1.10, 1.38), abnormal clinic
BP (OR=1.39, 95%CI:1.21, 1.59)], and VFL [abnormal
24-hour BP (OR=1.24, 95%CI:1.10, 1.39), abnormal day-
time BP (OR=1.25, 95%CI:1.11, 1.41), abnormal night-
time BP (OR=1.23, 95%CI:1.12, 1.36), abnormal clinic
BP (OR=1.33, 95%CI:1.19, 1.49)] are positively linked to
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Table 1 Characteristics of the study population

Variables Total (n=477) Males (n=124) Females (n=353) P value
Mean (SD)/n (%)
Age (years) 18.96 (1.21) 18.77 (1.07) 19.04 (1.25) 0.026
Nationality
Han nationality 429 (89.9) 105 (84.7) 324 (91.8) 0.024
Other 48 (10.1) 19 (15.3) 29(8.2)
Family per capita monthly income (yuan)
<3000 76 (15.9) 14(11.3) 62 (17.6) 0.114
3000-4999 125 (26.2) 27 (21.8) 98 (27.7)
>5000 139 (29.1) 41 (33.0) 98 (27.8)
Unclear 137 (28.8) 42 (339 95 (26.9)
Salt intake habit
High intake of salt 92 (19.3) 23(18.5) 69 (19.5) 0344
Moderate intake of salt 319 (66.9) 88 (71.0) 231 (65.5)
Low intake of salt 58 (12.1) 10(8.1) 48 (13.6)
Unclear 8(1.7) 3(24) 50.4)
Smoking
Yes 4(0.8) 2(16) 2(06) 0.272
No 473(99.2) 122 (984) 352 (994)
Drinking
Yes 34.(7.1) 21(16.9) 13(3.7) <0.001
No 443 (92.9) 103 (83.1) 340 (96.3)
Parental history of hypertension
Either parent 99 (20.8) 20(16.1) 79 (22.4) 0.140
Neither parent or unclear 378(79.2) 104 (83.9) 274 (77.6)
Frequency of fruit intake
< Ttime/day 391 (82.0) 106 (85.5) 285 (80.7) 0.237
> time/day 86 (18.0) 18 (14.5) 68 (19.3)
Frequency of vegetable intake
< Ttime/day 175 (36.7) 40 (323) 135(38.2) 0234
> time/day 302 (63.3) 84 (67.7) 218 (61.8)
MVPA
< 1 h/day 460 (96.0) 114(91.9) 346 (98.0) 0.002
>1h/day 17 (4.0) 10(8.1) 7(2.0)
WC, cm 70.30 (7.88) 76.31(8.89) 68.19 (6.25) <0.001
BMI, kg/m2 21.27 (3.32) 22.26 (3.95) 20.92 (2.99) 0.001
Body composition indices
LM, kg/m2 15.82(1.97) 18.35 (1.79) 14.93 (1.03) <0.001
FMI, kg/m? 545 (2.46) 392 (2.53) 5.99(2.20) <0.001
VFL 296 (2.77) 4.81(3.83) 2.31(1.92) <0.001
Office BP mmHg
Normal 425 (89.1) 79 (63.7) 346 (98.0) <0.001
Abnormal 52(10.9) 45 (36.3) 7 (2.0)
SBP 120 (14) 134 (13) 116 (11) <0.001
DBP 74 (15) 77 (18) 73 (13) <0.001
24 h BP
Normal 454 (95.2) 106 (85.5) 348 (98.6) <0.001
Abnormal 23 (4.8) 18 (14.5) 5(1.4)
SBP 108 (11) 117 (10) 104 (8) <0.001
DBP 66 (5) 68 (5) 66 (5) <0.001
Day-time BP
Normal 457 (95.8) 107 (86.3) 350(99.2) <0.001
Abnormal 20 (4.2) 17.(13.7) 3(08)

SBP 111(12) 122(11) 107 (9) <0.001
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Table 1 (continued)
Variables Total (n=477) Males (n=124) Females (n=353) P value
Mean (SD)/n (%)
DBP 69 (6) 72 (6) 68 (5) <0.001
Night-time BP
Normal 436 (91.4) 107 (86.3) 329(93.2) 0.018
Abnormal 41 (8.6) 17 (13.7) 24 (6.8)
SBP 100 (10) 106 (11) 98 (9) <0.001
DBP 60 (6) 61 (6) 60 (6) 0.069

Abbreviations WC, Waist circumference; BMI, body mass index; LMI, lean mass index; FMI, fat mass index; VFL, visceral fat level; SBP, systolic blood pressure; DBP,

diastolic blood pressure; MVPA, moderate-vigorous physical activity

Wilcoxon rank sum test and/or two independent samples t-test for r continuous variables and x2 test for categorical variables. P value < 0.05 are set in bold

Table 2 Correlation matrix of selected variables (duplicates

omitted)

wcC BMI LMI FMI VFL
WC - - - - -
BMI 0.79%** - - - -
LMI 0.74%%* 0.69%** - - -
FMI 0.47%%* 0.73%% 0.08 - -
VFL 0.807** 0.86*** 0.63*** 0.55%%
24-hour SBP 0.49%** 0.36%** 0.55*** 0.01 0.43***
24-hour DBP 0.37%%* 0.25%%* 0.28*** 0.09* 0.29%**
Daytime SBP 0.49%** 0.36*** 0.54*** 0.01 0.43***
Daytime DBP 0.33*** 0.25%** 0.30*** 0.08 0.31***
Nighttime SBP 0.35%** 0.25%% 0.36*** 0.04 0.27%**
Nighttime DBP 0.18%** 0.14%%* 0.15%* 0.08 0.12%*
Clinic SBP 0.52%%* 0.471%% 0.57*** 0.04 0.48***
Clinic DBP 0.29%** 0.25%* 0.26%** 0.13% 0.32%%*

¥ P<0.05; **, P<0.01; **¥ P<0.001. WC, Waist circumference; BMI, body mass
index; LMI, lean mass index; FMI, fat mass index; VFL, visceral fat level; SBP,
systolic blood pressure; DBP, diastolic blood pressure; MVPA, moderate-
vigorous physical activity

ABP. Even after adjustment for the potential covariates,
the associations remained significant.

Meanwhile, sex differences exist in the association
between body composition indicators and ABPM com-
ponents. In males, all body composition indicators
exhibit a statistically significant association with abnor-
mal ambulatory BP (P<0.05). However, in females, only
LMI and VFL are significantly related to abnormal night-
time BP (P<0.05).

Discussion

To the best of our knowledge, this is the first study of the
association between body composition and ABP indica-
tors conducted among relatively healthy young adults.
We found that LMI, FMI, and VFL were positively asso-
ciated with abnormal BP among college students, both
based on 24-hour ABPM and clinic BP. This association
was consistent after adjusting for potential confound-
ing factors, but there is a significant sex difference in
the association between body composition indicators
and abnormal BP phenotypes obtained from 24-hour
ABPM. Specifically, for 24 h ABPM indicators, all body

composition indicators are significantly associated with
abnormal ABP in males (mean+SD=18.77%+1.07). How-
ever, in females (mean+SD=19.04+1.25), only LMI and
VEL are significantly related with abnormal night-time
BP.

The prevalence of abnormal 24-hour BP in Asian adults
within a hospital-based study (mean age 57 years) was
reported as 56.4% [27], which is strikingly higher than
the 4.8% observed in this study (mean+SD=18.96+1.21).
The discrepancy may be due to age and specific study
populations [28, 29]. Furthermore, this study found that
there are sex differences in the prevalence of abnormal
24-hour BP (14.5% in males and 1.4% in females). Such
differences may be attributed to hormones and levels
of visceral fat in the body. Estrogen can indirectly regu-
late BP by reducing the calcium pathway and indirectly
through genomic action [30], whereas androgens may
increase BP by activating the renin-angiotensin-aldoste-
rone system [31]. Moreover, previous study has shown
that a high VFL is associated with the risk of hyperten-
sion [32]. In our study, males had significantly higher
VEL than females.

Although previous studies have explored the relation-
ship between lean mass and BP, these results have been
inconsistent. A study involving 211 participants found no
significant association between lean mass percentage and
elevated BP or hypertension [33]. However, another study
among 50,159 participants in America has revealed that
lean mass exhibited a significant positive correlation with
hypertension in the comprehensive adjustment model
[34]. Additionally, Korhonen et al. discovered that LMI
has a positive relationship with 24-hour BP components
[35]. Our findings indicate that increased LMI not only
escalates the risk of abnormal clinic BP but also elevates
the risk of abnormal ABP. This relationship may result
from several mechanisms. First, the increase in lean mass
contributes to enhanced vascular compliance, resulting
in the activation of the renin-angiotensin-aldosterone
system (RAAS), consequently influencing hypertension
[36, 37]. Second, high lean mass can lead to excessive
activation of the sympathetic nervous system, result-
ing in vasoconstriction and elevated BP [34]. Finally,
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LMI is mainly composed of skeletal muscle; the expan-
sion of skeletal muscle tissue accompanying lean body
mass growth consequently contributes to an augmenta-
tion in blood volume, thereby resulting in elevated blood
pressure [38]. However, excessive skeletal muscle mass
throughout the body has received little concern, so that
its adverse effects on BP have been overlooked. Appro-
priate systemic skeletal muscle levels may be crucial for
maintaining normal BP, especially ABP.

A previous study of 4,864 Korean adults proved that
increased fat mass is related to an increased risk of
hypertension [39]. In addition, fat mass plays a crucial
role in influencing an individual’s BP in obese and non-
obese children [40]. Our findings are consistent with
previous studies. Consider that fat mass and BP are
influenced by some factors, such as physical activity and
dietary habits/behavior. Therefore, we made a relatively
comprehensive adjustment for potential confounding
factors. In our study, we found that FMI was positively
related to the risk of abnormal ABP and clinic BP. These
findings may be partly explained by abnormalities in the
RAAS, elevated insulin resistance, increased sympa-
thetic tone, and release of inflammatory factors [41-43].
Besides, the relationship between VFL and abnormal
ABP and clinic BP is statistically significant in this study.
A review has demonstrated that excessive accumulation
of visceral fat has been implicated in the pathogenesis of
chronic inflammation and metabolic disorders, includ-
ing elevated blood pressure [44]. In fact, the underly-
ing mechanism of the positive correlation between VFL
and BP is consistent with that of the positive correlation
between FMI and BP, both stemming from abnormalities
in the RAAS and the release of inflammatory factors [45].
Therefore, it might be important that FMI and VFL, as
risk factors for abnormal BP, are controlled at reasonable
levels to improve an individual’s BP profiles.

Notably, the sex discrepancy in the relationship
between body composition indicators and abnormal
BP based on 24-hour ABPM was found in this study. In
males, all body composition indicators exhibit a statisti-
cally significant association with abnormal ABP. How-
ever, in females, only LMI and VFL are significantly
related to abnormal ABP. These findings suggest that
different body composition indices may influence ABP
patterns in a sex-specific manner. Because the default
settings for daytime and nighttime ABPM may not accu-
rately align with the participants’ actual periods of activ-
ity and sleep. It is, therefore, critical to consider this
difference, as diurnal BP rhythms are regulated by the
autonomic nervous system, and various factors such as
diet and physical activity can significantly influence ABP
levels. Due to the variances in factors such as diet, physi-
cal activity, and other determinants between males and
females, it is plausible that their circadian BP rhythms

Page 7 of 9

differ as well. Consequently, these differences in circadian
BP patterns may influence the association between body
composition and ABP. In addition, hormones like estro-
gen and testosterone have different effects on BP regu-
lation [46]. For example, estrogen may have a protective
effect on cardiovascular health in premenopausal females
[46]. Furthermore, socioeconomic status can influence
access to healthcare and preventive measures, which
may differ between males and females [47]. Due to these
variances, it is plausible that circadian BP rhythms differ
between males and females, influencing the association
between body composition indicators and ABP. However,
the underlying mechanism for this difference is unclear.
Future studies should aim to identify the underlying
mechanisms contributing to this sex difference.

The strength of this study is to investigate the rela-
tionship between body composition and ABP in college
students who are more representative of young Chinese
groups. That’s the novelty of our study. The outcomes of
previous studies were mostly focused on clinic BP [48,
49]. Even though there are studies that concentrate on
ABP, the population is based on older adults [35]. How-
ever, we also acknowledge some limitations in this study.
Firstly, the type of study was cross-sectional, and a causal
link between body composition and BP levels could not
be determined. More cohort studies or intervention stud-
ies are needed to assess these relationships. Secondly,
only participants ranging in age from 17 to 28 years were
included in our study. Moreover, the study is largely rel-
evant for Chinese youths<21 years old despite a small
percentage of older participants. Therefore, we should
be cautious when generating the findings for other age
groups.

Conclusion

In conclusion, LMI, FMI, and VFL might be risk factors
for abnormal BP based on 24-hour ABPM and clinic BP
after adjusting for the potential covariates. In addition,
our results indicate that there are significant sex dif-
ferences in the association between body composition
indicators (LMI, FMI, and VFL) and abnormal ABPM
components. LMI, FMI, and VFL are all risk factors for
abnormal BP based on ABPM in males, but in females,
LMI and VEL are significantly associated with abnormal
night-time BP. Our findings suggested maintaining an
individual’s appropriate muscle mass and fat mass and
focusing on the different relations of males’ and females’
body composition is crucial for the achievement of
appropriate BP profiles.
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