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Abstract

Background: Cardiovascular health (CVH) metrics among Chinese older adults are poorly understood. We
investigated sex disparities in CVH metrics and their management among rural-dwelling older adults in China.

Methods: This community-based study included 5026 participants (age ≥ 65 years; 57.2% women) in the baseline
survey of a multimodal intervention study in rural China. In March–September 2018, data were collected through
face-to-face interviews, clinical examinations, and laboratory tests. We defined six CVH metrics (three behavioral
factors—smoking, body mass index, and physical activity; three biological factors—blood pressure, total cholesterol,
and blood glucose) following the modified American Heart Association’s recommendations. We performed
descriptive analysis separately for men and women.

Results: Of all participants, only 0.8% achieved ideal levels in all six CVH metrics. Men were more likely than women
to have ideal levels in all CVH metrics but smoking. Women had higher prevalence of ideal global (9.7% vs. 7.8%)
and behavioral (18.3% vs. 9.5%) CVH metrics (p < 0.001), whereas men had higher prevalence of ideal biological CVH
metrics (5.4% vs. 3.5%, p < 0.001). The prevalence of ideal global and behavioral CVH metrics increased with age in
both women and men (p for trend< 0.001). Women were more likely to be aware of their hypertension and
diabetes, and to receive antihypertensive treatment, while men were more likely to achieve the goal of high
cholesterol treatment (p < 0.05).

Conclusions: The CVH metrics among older adults living in the rural communities in China are characterized by an
extremely low proportion of optimal global CVH metrics and distinct sex differences, alongside poor management
of major biological risk factors.

Trial registration: ChiCTR1800017758 (Aug 13, 2018).
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Background
Cardiovascular disease (CVD) is the leading cause of
death in China, and the burden of CVD is projected to
steadily increase in the coming decades, driven primarily
by population aging as well as rapid economic develop-
ment and urbanization [1, 2]. Adoption of healthy life-
styles or behaviors (e.g., no smoking and physical
activity) and optimal controls of major biological or car-
diometabolic risk factors (e.g., high blood pressure, high
cholesterol, and high blood glucose) are well-established
strategies to prevent CVD [3, 4].
In 2010, the American Heart Association (AHA) pro-

posed composite cardiovascular health (CVH) metrics
that integrated seven lifestyle-related factors (Life’s
Simple 7), i.e., smoking, body mass index (BMI), diet,
physical activity, blood pressure, blood glucose, and total
cholesterol [5]. Systematic reviews suggested that ideal
CVH metrics were associated with a reduced risk of car-
diovascular events and mortality [6–8]. However, the
prevalence of ideal CVH metrics was extremely low in
middle-aged and elderly people in many countries, in-
cluding China [9–13]. In addition, the sex differences in
CVH metrics have been previously reported in studies
from Europe, whereby ideal CVH metrics were more
common in women than in men [14, 15]. However, data
from community-based studies that focus on sex dispar-
ities in CVH metrics are limited in China, especially
among rural-dwelling Chinese older adults.
In the past five decades, the management and control

of biological or cardiometabolic components of CVH
metrics such as high blood pressure, high cholesterol,
and high blood glucose in high-income countries have
been steadily improved, [16] which significantly contrib-
utes to the declining trends in incidence and mortality
of CVD [6]. However, the age-standardized prevalence
of CVD had increased from 1990 to 2016 in China [2].
Several studies have reported relatively low rates of med-
ical treatment and effective control of hypertension,
diabetes, and high cholesterol among Chinese adult
populations [17–19]. However, sex differences in the
management of major biological CVH metrics in rural-
dwelling older adults remain unclear.
Thus, in the current study, we sought to investigate

the sex-specific distribution of CVH metrics and man-
agement of biological CVH components among Chinese
older adults living in the rural communities in western
Shandong province.

Methods
Study participants
This is a population-based cross-sectional study. The
study sample was derived from participants in the base-
line survey of the ongoing Multimodal Interventions to
delay Dementia and disability in rural China (MIND-

CHINA), which targets people who were aged ≥65 years
and living in the rural communities of Yanlou Town,
Yanggu County, western Shandong Province, China. In
March–September 2018, 5246 participants were exam-
ined as part of the baseline survey for MIND-CHINA.
Of these, 220 (4.19%) were excluded due to missing data
on CVH measurements, leaving 5026 persons for the
current analysis.
The Ethics Committee of Shandong Provincial Hos-

pital affiliated to Shandong University in Jinan, China
reviewed and approved the protocol for MIND-CHINA.
Written informed consent was obtained from all the par-
ticipants, or in the case of cognitively impaired persons,
from a proxy (usually a family member). MIND-CHINA
was registered in the Chinese Clinical Trial Registry
(registration no.: ChiCTR1800017758).

Data collection and assessments
The trained staff collected data via face-to-face interviews,
clinical examinations, and laboratory tests following a
structured questionnaire, which was developed and
adapted from questionnaires used in the Study on Global
Ageing and Adult Health (SAGE) and a local survey of
aging and health [20, 21]. Data included demographic fea-
tures (e.g., age, sex, and education), lifestyles (e.g., smok-
ing, BMI, and physical activity), health history (e.g.,
hypertension, diabetes, and CVD), and use of medications
in the last two weeks before the survey. Weight and height
were measured with participants wearing light clothes and
without shoes. BMI was calculated as weight (kg) divided
by height squared (m2). After a 5-min rest, arterial blood
pressure was measured on the right upper arm in a seated
position using an electronic blood pressure monitor
(HEM-7127 J, Omron Corporation, Kyoto, Japan). We
assessed physical activity via questions of frequency (e.g.,
daily, weekly, and monthly) and time (minutes) of walking,
sports activities, and recreational activities. The frequency
of physical activity was coded as 7, 1, and 1/4 for daily,
weekly, and monthly activity, respectively, and physical ac-
tivity was quantified as minutes spent per week by multi-
plying participation frequency with average minutes spent
per time. Then we calculated the metabolic-equivalent of
each activity according to the 2011 compendium of phys-
ical activities [22]. Peripheral blood samples were taken
after an overnight fast, and blood samples were analyzed
at the certified clinical laboratory of the local town health
center. Fasting blood glucose (FBG) and total cholesterol
(TC) were measured using an automatic biochemical
analyzer (DIRUI CS-600B; DIRUI Corporation, Chang-
chun, China).
Hypertension was defined as systolic pressure ≥ 140

mmHg or diastolic pressure ≥ 90 mmHg or current use
of antihypertensive medication, [17] and high cholesterol
as TC ≥6.22 mmol/L or having received treatment for
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high cholesterol, [18] diabetes as self-reported history of
diabetes diagnosed by a physician or FBG ≥7.0 mmol/L
or current use of blood glucose-lowering medication
[19]. “Awareness” of a disease was referred to a self-
reported physician diagnosis of the disease before the
examination [17]. “Treatment” was referred to self-
reported use of medications for a certain disease, and
the treatment rate as the proportion of persons who
were taking medications among people with the disease
[19]. The control rate of hypertension, diabetes, and high
cholesterol was defined as the proportion of achieving
the goal of blood pressure < 140/90 mmHg, [17] TC <
6.22 mmol/L, [18] and FBG < 7.0 mmol/L, [19] respect-
ively, among people who took the corresponding medi-
cations (control A) or among people who had the
corresponding disease (control B).

Definition of cardiovascular health metrics
We defined CVH metrics following the AHA’s rec-
ommendations, [5] with some modifications

(Supplemental Table 1): (1) we did not include diet
due to a lack of dietary data; (2) we defined ideal
BMI as < 24 kg/m2, as recommended for Chinese
adults [23]; and (3) we defined ideal smoking level
as never or quitting smoking > 5 years [24]. Thus, we
included six factors in the CVH metrics: smoking,
BMI, physical activity, blood pressure, total choles-
terol, and FBG. We considered smoking, BMI, and
physical activity as behavioral CVH metrics, and
blood pressure, total cholesterol, and FBG as bio-
logical CVH metrics, as previously suggested [5, 24,
25]. We categorized each of the six factors into
three levels of poor, intermediate, and ideal. Partici-
pants with 0–2, 3–4, and 5–6 metrics at the ideal
levels were defined as having poor, intermediate, and
ideal global CVH metrics, respectively [5]. Further-
more, people with 0–1, 2, and 3 behavioral or bio-
logical CVH metrics at the ideal level were defined
as having poor, intermediate, and ideal behavioral or
biological CVH metrics, respectively [14].

Table 1 Characteristics of study participants by sex

Characteristics Total sample Men Women p-valuea

No. of participants (%) 5026 (100) 2150 (42.8) 2876 (57.2)

Age (years) 71.5 (5.3) 71.4 (5.1) 71.6 (5.4) 0.108

Age (years), n (%) 0.001

65–69 2152 (42.8) 939 (43.7) 1213 (42.2)

70–74 1644 (32.7) 684 (31.8) 960 (33.4)

75–79 756 (15.0) 356 (16.6) 400 (13.9)

≥ 80 474 (9.4) 171 (8.0) 303 (10.5)

Education, n (%) < 0.001

Illiterate 1992 (39.6) 284 (13.2) 1708 (59.4)

Primary school 2215 (44.1) 1173 (54.6) 1042 (36.2)

Middle school or above 819 (16.3) 693 (32.2) 126 (4.4)

Systolic pressure (mm Hg) 144.1 (21.5) 142.4 (21.2) 145.3 (21.6) < 0.001

Diastolic pressure (mm Hg) 85.0 (11.0) 85.9 (10.9) 84.3 (10.9) < 0.001

Fasting blood glucose (mmol/l) 5.6 (1.4) 5.5 (1.3) 5.6 (1.5) 0.001

Total cholesterol (mmol/l) 5.0 (1.0) 4.7 (0.9) 5.2 (1.0) < 0.001

Body mass index (kg/m2) 24.9 (3.8) 24.4 (3.7) 25.2 (3.9) < 0.001

No. of ideal CVH metric components, n (%) < 0.001

0 44 (0.9) 43 (2.0) 1 (0.03)

1 356 (7.1) 194 (9.0) 162 (5.6)

2 1198 (23.8) 523 (24.3) 675 (23.5)

3 1739 (34.6) 727 (33.8) 1012 (35.2)

4 1243 (24.7) 495 (23.0) 748 (26.0)

5 408 (8.1) 149 (6.9) 259 (9.0)

6 38 (0.8) 19 (0.9) 19 (0.7)

Data are mean (standard deviation), unless otherwise specified
Abbreviation: CVH, cardiovascular health
ap-value is for the test of differences between men and women
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Statistical analysis
Descriptive analysis was performed to report mean (stand-
ard deviation, SD) for continuous variables with normal
distribution, and frequency (proportion) for categorical
variables. Characteristics of the study participants by sex
were compared using the chi-square test for categorical
and t-test for normal distributed continuous variables. We
reported the prevalence of individual and composite CVH
metrics and the rates of awareness, treatment, and control
of biological CVH components. Stata Statistical Software:
Release 14 for Windows (StataCorp LLC., College Station,
TX, USA) was used for all analyses. Two-tailed p < 0.05
was considered to be statistically significant.

Results
The mean age of the 5026 participants was 71.5 years
(SD, 5.3), and 57.2% were women. Compared with men,

women were slightly older, less educated (p < 0.001), and
had a higher level of BMI, systolic pressure, FBG, and
TC, but a lower level of diastolic pressure (p < 0.001)
(Table 1). In addition, only 0.8% of all participants
achieved the ideal level in all six CVH metric
components.
Table 2 shows the overall and sex-specific prevalence

of individual CVH metrics and composite measures of
global, behavioral, and biological CVH metrics. Overall,
the prevalence of ideal level in individual CVH metrics
ranged from 42.4 to 72.1%, except blood pressure, where
only 7.9% achieved an optimal level. The prevalence of
ideal level in the composite CVH metrics ranged from
8.9% in global CVH metrics and 4.3% in biological CVH
metrics to 14.5% in behavioral CVH metrics. There were
significant sex differences in all individual and composite
CVH metrics (Table 2). Compared to women, men were

Table 2 Prevalence of cardiovascular health metrics by sex

CVH metrics Total sample
(n = 5026)

Men
(n = 2150)

Women
(n = 2876)

p-valuea

Smoking status, n (%) Poor 1045 (20.8) 1006 (46.8) 39 (1.4) < 0.001

Intermediate 355 (7.1) 344 (16.0) 11 (0.4)

Ideal 3626 (72.1) 800 (37.2) 2826 (98.3)

Physical activity, n (%) Poor 1774 (35.3) 708 (32.9) 1066 (37.1) < 0.001

Intermediate 612 (12.2) 222 (10.3) 390 (13.6)

Ideal 2640 (52.5) 1220 (56.7) 1420 (49.4)

Body mass index, n (%) Poor 974 (19.4) 341 (15.9) 633 (22.0) < 0.001

Intermediate 1920 (38.2) 792 (36.8) 1128 (39.2)

Ideal 2132 (42.4) 1017 (47.3) 1115 (38.8)

Blood pressure, n (%) Poor 3148 (62.6) 1295 (60.2) 1853 (64.4) 0.008

Intermediate 1481 (29.5) 668 (31.1) 813 (28.3)

Ideal 397 (7.9) 187 (8.7) 210 (7.3)

Total cholesterol, n (%) Poor 513 (10.2) 100 (4.7) 413 (14.4) < 0.001

Intermediate 1537 (30.6) 525 (24.4) 1012 (35.2)

Ideal 2976 (59.2) 1525 (70.9) 1451 (50.5)

Fasting blood glucose, n (%) Poor 437 (8.7) 168 (7.8) 269 (9.4) 0.032

Intermediate 1151 (22.9) 471 (21.9) 680 (23.6)

Ideal 3438 (68.4) 1511 (70.3) 1927 (67.0)

Global CVH metrics, n (%) Poor 1598 (31.8) 760 (35.3) 838 (29.1) < 0.001

Intermediate 2982 (59.3) 1222 (56.8) 1760 (61.2)

Ideal 446 (8.9) 168 (7.8) 278 (9.7)

Behavioral CVH metrics, n (%) Poor 2087 (41.5) 1186 (55.2) 901 (31.3) < 0.001

Intermediate 2208 (43.9) 760 (35.3) 1448 (50.3)

Ideal 731 (14.5) 204 (9.5) 527 (18.3)

Biological CVH metrics, n (%) Poor 2740 (54.5) 975 (45.3) 1765 (61.4) < 0.001

Intermediate 2069 (41.2) 1058 (49.2) 1011 (35.2)

Ideal 217 (4.3) 117 (5.4) 100 (3.5)

Abbreviation: CVH, cardiovascular health
ap-value is for the test of differences between men and women
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more likely to have an ideal level for behavioral CVH
metric components, except smoking, where women had
an extremely low smoking rate (1.4% in women vs.
46.8% in men, p < 0.001). In addition, men had a higher
proportion of ideal biological CVH metric components
(i.e., TC, FBG, and blood pressure) than women (p <
0.05). Furthermore, men had a higher proportion of ideal
composite biological CVH metrics (p < 0.001), whereas
women were more likely to have an ideal level for the
composite behavioral CVH metrics (p < 0.001).
The prevalence of ideal individual CVH metrics in-

creased with age for BMI (p for trend< 0.001), but was
stable with age for blood pressure at a very low rate (<
10%) (Fig. 1). The prevalence of ideal FBG and physical

activity slightly increased initially until age 75–79, then
dropped significantly with age, whereas the prevalence
of ideal TC decreased with age until age 75–79, then in-
creased significantly with age (Fig. 1). Moreover, the
prevalence of ideal composite global and behavioral
CVH metrics increased with age in both women and
men (p for trend< 0.001), whereas the prevalence of ideal
composite biological CVH metrics was stable with age at
a relatively low rate (< 10%) (Fig. 2).
We examined the awareness, medical treatment, and

control rates of three biological CVH components over-
all and by sex (Table 3). The overall prevalence of hyper-
tension, diabetes, and high cholesterol was 67.1, 14.4,
and 15.1%, respectively. Women had a higher prevalence

Fig. 1 Age- and sex-specific prevalence of ideal individual cardiovascular health metrics (n = 5026)
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of hypertension (p = 0.001), diabetes (p < 0.001), and high
cholesterol (p < 0.001) than men. Among people with
hypertension, 59.4% were aware of their hypertension,
and 33.0% were treated with antihypertensive drugs, but
only 20.3% of those treated achieved the goal of blood
pressure control. Of those with diabetes, 80.7% were
aware of their diagnosis, and 33.2% received pharmaco-
logical treatment; among those who were treated with
blood glucose drugs, only 37.1% achieved the goal of
their blood glucose. Among people with high choles-
terol, 25.4% were aware of their high cholesterol condi-
tion, 34.4% were treated with cholesterol-lowering drugs,
and 94.7% of those treated people achieved good control
of high total cholesterol. Moreover, the overall control
rates among people with the disease were 6.7% for
hypertension, 39.5% for diabetes, and 32.6% for high
cholesterol. Furthermore, women had higher rates of
awareness (p < 0.001) and treatment (p = 0.016) for

hypertension, and higher rates of awareness (p < 0.001)
and effective control (p = 0.003) for diabetes, while men
had higher rates of treatment (p < 0.001) and effective
control (p < 0.001) for high cholesterol (Table 3).

Discussion
This large-scale community-based study revealed an
overall very low prevalence of ideal global composite
CVH metrics (8.9%) as well as substantial sex differences
in CVH metrics, such that men were more likely than
women to have ideal individual CVH metrics in all but
smoking and ideal composite biological CVH metrics,
whereas women were more likely to have ideal compos-
ite behavioral and global CVH metrics than men. Fur-
thermore, women had higher proportions of awareness
of hypertension and diabetes, whereas men had higher
proportions of treatment and effective control in high
cholesterol. These findings may have implications for

Fig. 2 Age- and sex-specific proportions of ideal, intermediate, and poor levels of composite cardiovascular health (CVH) metrics (n = 5026)
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precision management of cardiovascular health risks
among rural-dwelling older adults.
The extremely low proportion (< 1%) of older adults

that could achieve the ideal level in all the examined six
components of CVH metrics in our study sample is
consistent with several reports from other countries [6,
26–29]. However, the distribution of individual CVH
metrics in our study population appears to differ from
that of studies from the western societies. The preva-
lence of ideal BMI, FBG, TC, and physical activity (ran-
ging from 42.4 to 68.4%) were slightly higher than that
from western countries, [14, 30] probably because of the
favorable traditional lifestyles (except for smoking in
men) in the local rural areas, such as the diet of more
grain, more vegetables, and less meat consumptions
[31]. Unfortunately, we did not have detailed dietary data
to compare with the literature. However, the prevalence
of ideal blood pressure in our study was very low (<
10%), which could be partially due to the fact that salt
intake in northern China (e.g., Shandong Province) is
among the highest in the world [32]. Local residents had
the diet habit with high sodium foods (e.g., pickles or
salted vegetables), especially in the winter, which could
partly contribute to high blood pressure, and thus, a
relatively high prevalence of hypertension. Moreover, the

overall prevalence of current smoking (20.8%) in our
study participants was higher than that in western coun-
tries (ranging from 10.5 to 16.3%), [14, 30, 33] but the
sex difference in smoking habits in our population
(46.8% vs. 1.4%) was more substantial compared with re-
ports from western societies.
Given that unhealthy lifestyles and behaviors may re-

sult in an unfavorable state of biological or metabolic
CVH metrics, it could be expected that the prevalence of
ideal composite biological CVH was also very low in our
study population (< 5%). Furthermore, the frequency of
ideal composite biological CVH metrics was lower than
that of composite behavioral CVH metrics (4.3% vs.
14.5%), which is consistent with previous studies [14].
This suggests that biological or metabolic risk factors
might contribute even more heavily than unhealthy life-
styles or behavioral factors to poor cardiovascular health,
which highlights the need to promote healthy behaviors
and improve the management of cardiometabolic risk
factors in rural China. It is worth noting that several
well-designed studies have classified BMI as a compo-
nent of behavioral CVH metrics following the AHA’s
recommendations, [14, 25, 34, 35] although it has been
argued that obesity should be regarded as a multifactor-
ial complex disease [36].

Table 3 Prevalence and awareness, treatment, and control proportions of biological cardiovascular health metrics in total sample
and by sex (n = 5026)

Cardiovascular
health metrics

n Proportion (95% confidence interval) (%) p-
valueaTotal sample

(n = 5026)
Men
(n = 2150)

Women
(n = 2876)

Hypertension

Prevalence 3374 67.1 (65.8–68.4) 64.6 (62.5–66.6) 69.1 (67.4–70.7) 0.001

Awareness 2003 59.4 (57.7–61.0) 54.3 (51.7–57.0) 62.9 (60.8–65.0) < 0.001

Treatment 1113 33.0 (31.4–34.6) 30.8 (28.3–33.2) 34.5 (32.5–36.6) 0.022

Control Ab 226 20.3 (17.9–22.7) 21.8 (17.9–25.7) 19.4 (16.4–22.4) 0.335

Control Bb 226 6.7 (5.9–7.5) 6.7 (5.4–8.0) 6.7 (5.6–7.8) 0.991

Diabetes

Prevalence 722 14.4 (13.4–15.3) 11.6 (10.2–12.9) 16.5 (15.1–17.8) < 0.001

Awareness 583 80.7 (77.9–83.6) 72.3 (66.7–77.9) 85.2 (82.0–88.4) < 0.001

Treatment 240 33.2 (29.8–36.7) 32.1 (26.3–38.0) 33.8 (29.6–38.1) 0.645

Control Ab 89 37.1 (30.9–43.2) 33.8 (21.2–44.3) 38.8 (31.1–46.4) 0.450

Control Bb 285 39.5 (35.9–43.1) 32.5 (26.7–38.4) 43.1 (38.7–47.6) 0.006

High cholesterol

Prevalence 761 15.1 (14.2–16.1) 9.8 (8.5–11.0) 19.2 (17.7–20.6) < 0.001

Awareness 193 25.4 (22.3–28.5) 27.1 (21.1–33.2) 24.7 (21.1–28.3) 0.486

Treatment 262 34.4 (31.1–37.8) 54.8 (48.0–61.6) 26.7 (23.0–30.4) < 0.001

Control Ab 248 94.7 (91.9–97.4) 95.7 (91.9–99.4) 93.9 (90.0–97.8) 0.526

Control Bb 248 32.6 (29.3–35.9) 52.4 (45.6–59.2) 25.1 (21.4–28.7) < 0.001
ap-value is for the test of differences between men and women
bControl A indicates the proportion of achieving the treatment goal among people who were treated with the corresponding medication; Control B means the
proportion of achieving the treatment goal among people who had the corresponding biological cardiovascular risk factor

Han et al. BMC Geriatrics          (2021) 21:158 Page 7 of 10



The sex differences in composite measurements of
CVH metrics have been rarely explored in the literature.
We found that women were more likely to have ideal
composite global and behavioral CVH metrics, which is
in accordance with the previous cross-sectional studies
of middle-aged and elderly people in France [6, 14]. Of
note, the sex differences in global and behavioral CVH
metrics in our study might be driven primarily by smok-
ing habits, where the prevalence of smoking was very
high in men (46.8%) but very low in women (1.4%)
owing to socio-cultural tradition and social environment
in Asia and China, especially in rural regions [37]. Be-
sides, men were more likely to have ideal biological
CVH metrics in our study of older adults, which is in
contrast to a previous study of middle-aged and older
people in France [14]. This discrepancy is likely due to
the facts that premenopausal women are relatively pro-
tected against cardiovascular and metabolic risks and
that the sex differences diminish with advancing age,
particularly after menopause [38].
Previous studies have shown that major lifestyles and

cardiometabolic risk factors are poorly controlled in
low- and middle-income countries, especially among res-
idents living in remote rural areas [20, 33, 39]. Findings
from our community-based study are in line with those
previous reports and further showed the distinct profiles
for these risk factors between men and women. Despite
of highly prevalent cardiometabolic risk factors, only
around one-third of people with these metabolic risk
factors were treated, and even lower proportions of
those who were treated achieved the goals of treatment.
Notably, we found that the proportion of effective con-
trol of diabetes was even slightly higher among people
with diabetes than those with diabetes and medical treat-
ment (Table 3). This suggests that some people who re-
ported to have the diagnosis of diabetes actually had
their FBG returned to be normal (< 7 mmol/l) but with-
out use of glucose-lowing medicines. A possible explan-
ation is that some people with diabetes might be able to
achieve the goal of blood glucose control without taking
blood-glucose lowering medications, possibly via adapta-
tion of healthy lifestyles (e.g., diet and physical activity)
[40]. This is particularly the case for people with newly
diagnosed diabetes whose FBG levels are fluctuating and
varying greatly within any given day and from day to day
[41]. Moreover, we found that women were more likely
than men to be aware of their hypertension and diabetes.
As a result, in spite of a higher prevalence of hyperten-
sion in women than in men, the rates of achieving the
goal of blood pressure control were comparable between
men and women. As for high total cholesterol, the pro-
portions of treatment and effective control were higher
in men than in women, which were consistent with the
reports from a previous study of rural-dwelling older

adults in China [20]. Of note, women had a higher
prevalence of hypertension, diabetes, and high choles-
terol than men, which is consistent with sex difference
in biological CVH metrics in our study. Taken together,
the biological CVH risk profiles of the rural-dwelling
older adults were characterized by highly prevalent and
poorly controlled biological or cardiometabolic risk fac-
tors. Thus, additional efforts are needed to promote car-
diovascular health by improving medical treatment and
effective control of these risk factors.
The strengths of this study include the community-

based design, the relatively large sample of the rural resi-
dents in China, and comprehensive assessments of major
CVH metrics. However, our study also has limitations.
Firstly, physical activity and smoking status were self-
reported, which may be subject to recall bias. Secondly,
we were not able to follow the AHA’s original recom-
mendations in defining CVH metrics due to a lack of
dietary data. Finally, the study participants from only
one rural area may not be representative of the rural
population in China, which should be kept in mind
when generalizing the study findings to other rural
populations.

Conclusions
This community-based study reveals that the overall
prevalence of ideal CVH metrics was very low, along
with distinct sex differences in individual and composite
CVH metrics, and that the biological or metabolic CVH
components were poorly controlled among Chinese
rural-dwelling older adults. These results call for more
efforts to improve cardiovascular health among rural
residents in China. Furthermore, characterizing the sex
differences in CVH metrics may help achieve precision
preventive interventions to reduce CVD burden among
older Chinese people.
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