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National Hypertension Day —
October 8th, 2020

Hypertension,  or  elevated  blood  pressure,  is  a
serious  medical  condition  that  significantly
increases  the  risk  of  heart  attack,  stroke,  kidney
failure,  and  blindness  and  is  one  of  the  leading
causes of premature death worldwide (1). In order
to  spread  information  and  increase  awareness  of
hypertension,  the  World  Health  Organization
(WHO)  along  with  the  International  Hearts
Initiative  has  marked  May  17  of  every  year
starting  in  1978  as  “World  Hypertension  Day”
(2).  This  year’s  theme  is  “Measure  Your  Blood
Pressure, Control It, and Live Longer.”

Since  1998,  China’s  National  Ministry  of
Health  (now  the  National  Health  Commission)
has  designated  October  8  of  each  year  as
“National Hypertension Day,” which aims to raise
public awareness of the disease, focus attention on
hypertension  prevention  and  control  from
governments at all levels, various departments, and
different  sectors  of  the  society,  and  also  mobilize
the  entire  society  to  work  together  on  the  issue.
The  theme  of  this  year  is  “All  Persons  18  Years
Old  and  Above  Should  Know  Their  Blood
Pressure” 
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Summary
What is already known on this topic?
Hypertension  is  a  major  public  health  concern  in
China,  and  hypertensive  patients  have  elevated  heart
rates  (HR),  which  can  synergize  with  higher  blood
pressure to promote adverse health outcomes.
What is added by this report?
The  risk  of  increased  HR  was  statistically  significant
but  relatively  lower  in  subjects  with  treated  and
controlled  hypertension.  This  lower  impact  might  be
modified  by  sex,  marital  status,  smoking,  and physical
activity.
What  are  the  implications  for  public  health
practice?
To  mitigate  the  substantial  burden  of  increased  HR
among hypertensive patients, improving blood pressure
control  and  promoting  healthy  lifestyles  should  be
prioritized.

With  rapid  economic  development  and  population
aging,  China  has  experienced  an  epidemic  of
hypertension.  In  comparison  with  general  population,
hypertensive  patients  have  elevated  heart  rate  (HR).
Previous studies have documented the effect of elevated
HR on all-cause  and cardiovascular  mortality  (1),  and
higher HR and blood pressure can work synergistically
to  promote  negative  health  outcomes  (2).  As  a  result,
monitoring  both  blood  pressure  and  HR  among
hypertensive  patients  is  necessary.  Although treatment
and control of hypertension are essential for preventing
adverse  cardiovascular  events,  their  roles  in  reducing
HR are not fully understood. In addition, the extent to
which  such  beneficial  effects,  if  any,  are  modified  by
individual-level  characteristics  remains  unexplored.  In
this  study,  we  recruited  a  nationally  representative
sample  of  the  general  population  from  the  China
Chronic  Disease  and  Risk  Factors  Surveillance
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(CCDRFS)  in  2015  and  collected  their  data  on  HR,
blood  pressure,  and  antihypertensive  treatment.  We
found  that  the  risk  of  increased  HR  was  relatively
lower  in  subjects  with  treated  and  controlled
hypertension,  although  it  was  still  significant.
Furthermore,  the  impact  on  HR  varied  by  subgroups
of  sex,  marital  status,  smoking  status,  and  physical
activity. These results suggest that more efforts aiming
to  improve  blood  pressure  control  and  promote
healthy  lifestyles  are  required  to  better  regulate  HR
among hypertensive patients.

CCDRFS  was  a  national  survey  of  Chinese  adults
aged 18 years old and above and the population in this
study  were  from  the  wave  conducted  in  2015.
Multistage  and  cluster-randomized  sampling  was
conducted  in  298  counties/districts  across  31
provincial-level administrative divisions (PLADs), thus
providing  a  nationally  representative  sample.  A
questionnaire  covering  sociodemographic  and  lifestyle
factors,  history  of  hypertension  treatment,  and
anthropometric  measurements  were  administered  to
each subject by trained personnel. Among the 189,605
respondents (response rate 95.4%), 7,249 subjects had
missing  data  on  blood  pressure  or  HR  and  10,194
subjects  had  incomplete  covariates,  which  resulted  in
the  inclusion  of  172,162  subjects  in  main  analyses.
Hypertension  status  was  classified  as  follows:  a)  not
treated  (newly  diagnosed  or  not  treated  with
antihypertensive  drugs);  b)  treated  and  not  controlled
(treated  with  antihypertensive  drugs  and
systolic/diastolic blood pressure ≥140/90 mmHg); and
c) treated and controlled (treated with antihypertensive
drugs  and  systolic/diastolic  blood  pressure  <140/90
mmHg).  Increased  HR  was  defined  as  more  than  80
beats per minute (bpm), which was in accordance with
the  consensus  of  the  Chinese  Specialized  Committee
on Hypertension (3).

Standard  descriptive  statistics  were  presented  by
calculating  mean  and  standard  deviation  for
continuous variables and frequency and proportion for
categorical  variables.  To  account  for  correlation
between  subjects  from  the  same  cluster,  a  generalized
linear  mixed  model  with  random  intercepts  for  each
county/district  was  employed  to  examine  the
associations between hypertension status and increased
HR [expressed as odds ratio (OR) and 95% confidence
interval  (95%  CI)].  Model  1  included  age,  sex,
ethnicity,  education,  marital  status,  and  household
income as confounding variables. Model 2 additionally
adjusted  for  smoking,  drinking,  exercise,  salt  intake,
obesity,  and  dyslipidemia.  In  addition,  subgroup

analyses were also performed to check the modification
effects  of  aforementioned  factors.  Because  biological
interactions  had  more  implications  in  terms  of  public
health,  relative  excess  risk  due  to  interaction  (RERI)
and  attributable  proportion  (AP)  were  used  to  assess
interaction  at  the  additive  scale  (4).  RERI  and  AP>0
meant  more  than  additivity,  and  otherwise  less  than
additivity. All statistical analyses were performed using
R software (version 3.6.0, R Foundation for Statistical
Computing), and statistical significance was defined as
two-sided p<0.05.

Data  were  available  for  172,162  subjects  aged ≥18
years,  whose  characteristics  were  similar  with  those
excluded (n=17,443) except that they exhibited higher
likelihood  of  being  ethnically  Han  and  physically
active.  Compared  with  non-hypertensive  subjects,
hypertensive patients were more likely to be older, less
educated, poorer, obese, lipid dysregulated, and having
higher  salt  intake  (Table 1).  Of  the  68,405
hypertensive  patients,  65.0%  had  untreated
hypertension,  26.3%  had  treated  and  uncontrolled
hypertension,  and  8.7%  had  treated  and  controlled
hypertension.

As  shown  in  Table 2,  the  HR  of  hypertensive
subjects  was  1  bpm  higher  than  non-hypertensive
subjects  (76.4  vs.  75.4,  p<0.001),  and  the
corresponding prevalence  of  increased HR was  33.3%
and  28.4%.  Subjects  with  untreated  or  treated  and
uncontrolled hypertension had similar prevalence with
overall  hypertensive  subjects  (33.5%  and  34.0%,
respectively),  whereas  subjects  with  treated  and
controlled  hypertension  had  prevalence  closer  to  non-
hypertensive  subjects  (30.3%).  Further  stratified
analyses  by  sociodemographic,  behavioral,  and
biological  factors  showed  that  the  prevalence  was
significantly  higher  among  people  who  were  younger,
female,  unmarried,  drinker,  less  physically  active,
obese,  or  with  dyslipidemia  (Supplementary Table S1,
available in http://weekly.chinacdc.cn/).  Results  of  the
mixed effect logistic model supported these differences.
After adjusting for covariates, the odds of increased HR
was 35% higher for untreated hypertension (OR=1.35,
95%  CI:  1.32  to  1.39),  40%  higher  for  treated  and
uncontrolled hypertension (OR=1.40, 95% CI: 1.34 to
1.45),  and  18%  higher  for  treated  and  controlled
hypertension (OR=1.18, 95% CI: 1.11 to 1.25).

Furthermore,  the  RERI  was  0.17  (95%  CI:  –0.03
to 0.36)  for  smoking,  0.22  (95%  CI:  –0.01  to 0.45)
for marital status, and 0.19 (95% CI: 0.01 to 0.36) for
physical  activity,  suggesting  synergistic  effects  of
smoking, unmarried, or physical inactivity and treated
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and controlled hypertension (Table 3). In contrast, the
RERI  was  –0.33  (95%  CI:  –0.50  to  –0.16)  for  sex,
which indicated that  the joint  effects  of  being women
and treated and controlled hypertension were less than
expected sum of the individual effects.

DISCUSSION

Using  a  nationally  representative  sample  of  China’s
population,  we found that  the  prevalence  of  increased
HR  among  hypertensive  subjects  was  33.3%.
Compared  with  non-hypertensive  subjects,  the  excess
risk  of  increased  HR  for  subjects  with  untreated  or

treated  uncontrolled  hypertension  was  at  least  35%,
while  it  reduced  to  18%  for  subjects  with  treated
controlled  hypertension.  Moreover,  the  associations
between treated controlled hypertension and increased
HR seemed to depend on sex, marital status, smoking
status, and physical activity.

A prior cohort study demonstrated that hypertensive
individuals  with  HR  ≥80  bpm  had  51%  and  38%
higher  risk  for  mortality  from  cardiovascular  diseases
and  all  causes  than  those  with  HR  <60  bpm  (5).
Hence, increasing concerns have been raised regarding
dysregulated  HR  among  hypertensive  patients.
However, few Chinese studies have directly assessed its
prevalence  at  the  national  level.  In  2014,  Sun  et  al.

TABLE 1. General characteristics of subjects aged 18 years old or above by hypertension status in China, 2015.

Variable Non-hypertensive
subjects (n=103,757)

Hypertensive subjects

Total
 (n=68,405)

Not treated
(n=44,435)

Treated and not
controlled
(n=18,019)

Treated and
controlled
(n=5,951)

Age (mean±SD) 47.6±14.0 59.3±12.0 57.6±12.5 62.8±10.2 62.2±10.1

Men (n, %) 46,672 (45.0) 33,474 (48.9) 23,016 (51.8) 7,787 (43.2) 2,671 (44.9)

Ethnically Han (n, %) 90,567 (87.3) 61,747 (90.3) 39,483 (88.9) 16,662 (92.5) 5,602 (94.1)

Senior high school or above (n, %) 24,491 (23.6) 10,451 (15.3) 6,438 (14.5) 2,599 (14.4) 1,414 (23.8)

Married (n, %) 94,568 (91.1) 62,125 (90.8) 40,567 (91.3) 16,179 (89.8) 5,379 (90.4)

Household income (n, %)

<10,000 CNY 9,024 (8.7) 8,596 (12.6) 5,563 (12.5) 2,472 (13.7) 561 (9.4)

10,000–49,999 CNY 48,186 (46.4) 31,592 (46.2) 21,052 (47.4) 8,136 (45.2) 2,404 (40.4)

≥50,000 CNY 30,074 (29.0) 17,028 (24.9) 10,026 (22.6) 4,795 (26.6) 2,207 (37.1)

Don’t know/refuse to answer 16,473 (15.9) 11,189 (16.3) 7,794 (17.5) 2,616 (14.5) 779 (13.1)

Current smoking (n, %) 27,247 (26.3) 17,786 (26.0) 12,762 (28.7) 3,755 (20.8) 1,269 (21.3)

Current drinking (n, %) 38,430 (37.0) 24,639 (36.0) 17,467 (39.3) 5,316 (29.5) 1,856 (31.2)

Physical inactivity (n, %) 18,249 (17.6) 12,985 (19.0) 8,491 (19.1) 3,373 (18.7) 1,121 (18.8)

High salt intake (n, %) 62,621 (60.4) 43,909 (64.2) 28,699 (64.6) 11,744 (65.2) 3,466 (58.2)

Obesity (n, %) 10,117 (9.8) 14,409 (21.1) 8,293 (18.7) 4,803 (26.7) 1,313 (22.1)

Dyslipidemia (n, %) 35,565 (34.3) 32,139 (47.0) 18,910 (42.6) 9,926 (55.1) 3,303 (55.5)

TABLE 2. Blood  pressure,  heart  rate,  and  risk  of  increased  heart  rate  of  subjects  aged  18  years  old  or  above  by
hypertension status in China, 2015.

SBP (mmHg,
mean±SD)

DBP (mmHg,
mean±SD)

HR (bpm,
mean±SD)

HR >80 bpm
(n, %)

OR (95% CI)

Model 1* Model 2†

Non-hypertensive subjects 121.1±10.7 73.8±8.1 75.4±10.4 29,440 (28.4) ref ref

Total hypertensive subjects 153.6±17.9 86.8±11.5 76.4±11.8 22,800 (33.3) 1.39 (1.36 to 1.42) 1.35 (1.32 to 1.38)

Not treated 153.8±15.5 87.4±11.0 76.5±11.8 14,872 (33.5) 1.39 (1.35 to 1.42) 1.35 (1.32 to 1.39)

Treated and not controlled 161.5±18.2 88.7±11.9 76.6±12.1 6,122 (34.0) 1.46 (1.41 to 1.51) 1.40 (1.34 to 1.45)

Treated and controlled 128.5±8.5 76.4±7.9 75.9±11.0 1,806 (30.3) 1.23 (1.16 to 1.31) 1.18 (1.11 to 1.25)
Abreviation:  SBP=systolic  blood  pressure;  DBP=diastolic  blood  pressure;  HR=heart  rate;  OR=odds  ratio;  CI=confidence  interval;
REF=reference.
* Adjusted for age, sex, ethnicity, education, marital status, and household income.
† Adjusted for the same covariates as model 1 plus smoking, drinking, physical activity, salt intake, obesity, and dyslipidemia.
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assembled  data  of  outpatients  from  136  hospitals
located  in  21  cities  and  reported  that  38.2%  of
uncomplicated hypertensive patients had HR ≥80 bpm
(6).  Our analysis  extended this result  by analyzing the
general  population,  and  the  corresponding  prevalence
was 35.1% using the same cutoff  value as  their  study.
Despite  the  modest  decrease  in  prevalence,  caution  is
needed  when  concluding  the  trend  of  increased  HR
over time because of possibly more severe hypertension
in  hospital-based  patients.  Our  estimated  prevalence
33.3% coupled with the Chinese population size (1.37
billion)  and  hypertension  prevalence  (29.0%)
translated  to  a  total  of  132  million  hypertensive
patients  having  increased  HR  in  2015.  This  number
should urge policymakers  to  strengthen the regulation
of HR in people with hypertension.

We  found  that  the  risk  of  increased  HR  was
relatively  lower  in  people  with  treated  and  controlled
hypertension  than  those  with  untreated  or  treated
uncontrolled hypertension. The biological mechanisms
underpinning  these  differences  are  unclear.  One
explanation is that controlled hypertension is merely an
indicator  of  reduced  sympathetic  activity  that
negatively controls HR (7). Another explanation is that
high  blood  pressure  causes  damage  to  cardiovascular
system  and  HR  increases  to  compensate  for  this
damage,  so  decreasing  blood  pressure  would  decrease
this  compensatory adaptation.  However,  the sustained
higher  risk  suggested  that  current  criteria  designating
blood  pressure  control  might  not  be  sufficient  to
reverse  the  increased  HR  to  levels  observed  in  non-

hypertensive  subjects.  It  is  also  possible  that  the
antihypertensive drug  used,  such  as   β-blocker,  can
exert impacts on both blood pressure and HR. Thus, it
would  be  valuable  to  compare  HR  by  classes  of
antihypertensive drugs. Since this information was not
collected in CCDRFS, future studies  are warranted to
explore this topic.

Interestingly,  the  impact  of  treated  and  controlled
hypertension  on  HR  appeared  to  be  modified  by
several  risk  factors.  First,  the  estimate  seemed  to  be
larger in smokers, which is supported by the direct link
between  smoking  and stimulated  sympathetic  nervous
system (8).  Second,  the  stronger  association  in  people
exercising  less  was  not  surprising  as  inactive  people
generally  have  higher  HR  than  active  people  (9).
Third, men were found to have much higher risk than
women.  This  could  be  explained  by  the  greater
likelihood  of  men  being  smokers,  drinkers,  or  having
inactive  lifestyles.  Finally,  the  fast  pace  of  life
commonly  seen  in  unmarried  people  might  result  in
more psychological stress, which in turn might lead to
increased HR.

This  study  was  subject  to  some limitations.  Due  to
lack of data on medication history as mentioned above,
the  impact  of  finer  categories  of  hypertension
treatment on HR could not be elucidated. In addition,
some  important  covariates  including  intake  of  tea
and/or coffee were not available, leaving the possibility
of residual confounding.

In  summary,  the  risk  of  increased  HR  differed  by
hypertension  status,  with  lower  risk  in  people  with

TABLE 3. Additive interaction of treated and controlled hypertension and several characteristics on increased heart rate in
China, 2015.

Item OR (95% CI)*
Additive interaction

RERI (95% CI) AP (95% CI)

Sex

Men 1.42 (1.30 to 1.55)
−0.33 (−0.50 to −0.16) −0.22 (−0.34 to −0.10)

Women 1.04 (0.97 to 1.13)

Marital status

Married 1.18 (1.11 to 1.26)
0.22 (−0.01 to 0.45) 0.13 (0.00 to 0.26)

Not married 1.28 (1.07 to 1.53)

Smoking status

Non-smoker 1.16 (1.09 to 1.24)
0.17 (−0.03 to 0.36) 0.11 (−0.01 to 0.23)

Smoker 1.31 (1.15 to 1.48)

Physical inactivity

No 1.18 (1.10 to 1.26)
0.19 (0.01 to 0.36) 0.12 (0.01 to 0.23)

Yes 1.27 (1.11 to 1.44)
Abreviation: RERI=relative excess risk due to interaction; AP=attributable proportion; CI=confidence interval.
*Adjusted for age, ethnicity, education, household income, drinking, salt intake, obesity, dyslipidemia, and for sex, marital status, smoking,
physical activity when appropriate. Reference category: non-hypertensive subjects.
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treated  and  controlled  hypertension.  The  lower  risk
was  more  pronounced  among  women,  nonsmokers,
and those  married or  exercising regularly.  To mitigate
the  substantial  burden  of  increased  HR  among
hypertensive  patients,  improving  blood  pressure
control  and  promoting  healthy  lifestyles  should  be
prioritized.

Acknowledgments: We  thank  all  of  the  health  staff
who  have  contributed  to  implementation  of  the
CCDRFS survey. 
doi: 10.46234/ccdcw2020.209 
# Corresponding author: Limin Wang, wanglimin@ncncd.chinacdc.cn.
 
1  National  Center  for  Chronic  and  Non-communicable  Disease
Control and Prevention, China CDC, Beijing, China.

Submitted: August 31, 2020; Accepted: September 11, 2020

REFERENCES

 Seccareccia F, Pannozzo F, Dima F, Minoprio A, Menditto A, Lo Noce
C, et al. Heart rate as a predictor of mortality: the MATISS project. Am J
Public Health 2001;91(8):1258 − 63. http://dx.doi.org/10.2105/ajph.91.
8.1258.

1.

 Zhong  CK,  Zhong  XY,  Xu  T,  Peng  H,  Li  HM,  Zhang  MZ,  et  al.
Combined effects of hypertension and heart rate on the risk of stroke and
coronary  heart  disease:  a  population-based  prospective  cohort  study
among Inner Mongolians in China. Hypertens Res 2015;38(12):883 − 8.
http://dx.doi.org/10.1038/hr.2015.90.

2.

 Shi ZW, Feng YQ, Lin JX, Chu SL, Lu YX, Lu XZ, et al. Consensus of
Chinese experts on heart rate regulation in hypertensive patients. Chin J
Front Med Sci 2017;9(8):29 − 36.  (In Chinese).

3.

 Knol  MJ,  VanderWeele  TJ,  Groenwold  RHH,  Klungel  OH,  Rovers
MM,  Grobbee  DE.  Estimating  measures  of  interaction  on  an  additive
scale  for  preventive  exposures.  Eur  J  Epidemiol  2011;26(6):433 − 8.
http://dx.doi.org/10.1007/s10654-011-9554-9.

4.

 Saxena  A,  Minton  D,  Lee  DC,  Sui  XM,  Fayad  R,  Lavie  CJ,  et  al.
Protective role of resting heart rate on all-cause and cardiovascular disease
mortality. Mayo  Clin  Proc  2013;88(12):1420 − 6.  http://dx.doi.org/10.
1016/j.mayocp.2013.09.011.

5.

 Sun  NL,  Huo  Y,  Huang  J.  The  current  status  of  heart  rate  in  Chinese
hypertensive  patients.  Chin  J  Hypertens  2015;23(10):934 − 9.
http://dx.doi.org/10.16439/j.cnki.1673-7245.2015.10.013.  (In Chinese).

6.

 Grassi G, Vailati S, Bertinieri G, Seravalle G, Stella ML, Dell’Oro R, et
al.  Heart  rate  as  marker  of  sympathetic  activity.  J  Hypertens  1998;
16(11):1635 − 9.  http://dx.doi.org/10.1097/00004872-199816110-000
10.

7.

 Middlekauff HR, Park J, Moheimani RS. Adverse effects of cigarette and
noncigarette  smoke  exposure  on  the  autonomic  nervous  system:
mechanisms and implications for cardiovascular risk. J Am Coll Cardiol
2014;64(16):1740 − 50. http://dx.doi.org/10.1016/j.jacc.2014.06.1201.

8.

 Reimers  AK,  Knapp  G,  Reimers  CD.  Effects  of  exercise  on  the  resting
heart rate: a systematic review and meta-analysis of interventional studies.
J Clin Med 2018;7(12):503. http://dx.doi.org/10.3390/jcm7120503.

9.

China CDC Weekly

Chinese Center for Disease Control and Prevention CCDC Weekly / Vol. 2 / No. 40 775

https://doi.org/10.46234/ccdcw2020.209
https://doi.org/10.2105/ajph.91.8.1258
https://doi.org/10.2105/ajph.91.8.1258
https://doi.org/10.2105/ajph.91.8.1258
https://doi.org/10.2105/ajph.91.8.1258
https://doi.org/10.1038/hr.2015.90
https://doi.org/10.1038/hr.2015.90
https://doi.org/10.1007/s10654-011-9554-9
https://doi.org/10.1007/s10654-011-9554-9
https://doi.org/10.1016/j.mayocp.2013.09.011
https://doi.org/10.1016/j.mayocp.2013.09.011
https://doi.org/10.1016/j.mayocp.2013.09.011
https://doi.org/10.16439/j.cnki.1673-7245.2015.10.013
https://doi.org/10.16439/j.cnki.1673-7245.2015.10.013
https://doi.org/10.1097/00004872-199816110-00010
https://doi.org/10.1097/00004872-199816110-00010
https://doi.org/10.1097/00004872-199816110-00010
https://doi.org/10.1016/j.jacc.2014.06.1201
https://doi.org/10.1016/j.jacc.2014.06.1201
https://doi.org/10.3390/jcm7120503
https://doi.org/10.3390/jcm7120503
https://doi.org/10.46234/ccdcw2020.209
https://doi.org/10.2105/ajph.91.8.1258
https://doi.org/10.2105/ajph.91.8.1258
https://doi.org/10.2105/ajph.91.8.1258
https://doi.org/10.2105/ajph.91.8.1258
https://doi.org/10.1038/hr.2015.90
https://doi.org/10.1038/hr.2015.90
https://doi.org/10.1007/s10654-011-9554-9
https://doi.org/10.1007/s10654-011-9554-9
https://doi.org/10.1016/j.mayocp.2013.09.011
https://doi.org/10.1016/j.mayocp.2013.09.011
https://doi.org/10.1016/j.mayocp.2013.09.011
https://doi.org/10.16439/j.cnki.1673-7245.2015.10.013
https://doi.org/10.16439/j.cnki.1673-7245.2015.10.013
https://doi.org/10.1097/00004872-199816110-00010
https://doi.org/10.1097/00004872-199816110-00010
https://doi.org/10.1097/00004872-199816110-00010
https://doi.org/10.1016/j.jacc.2014.06.1201
https://doi.org/10.1016/j.jacc.2014.06.1201
https://doi.org/10.3390/jcm7120503
https://doi.org/10.3390/jcm7120503
https://doi.org/10.46234/ccdcw2020.209
https://doi.org/10.2105/ajph.91.8.1258
https://doi.org/10.2105/ajph.91.8.1258
https://doi.org/10.2105/ajph.91.8.1258
https://doi.org/10.2105/ajph.91.8.1258
https://doi.org/10.1038/hr.2015.90
https://doi.org/10.1038/hr.2015.90
https://doi.org/10.1007/s10654-011-9554-9
https://doi.org/10.1007/s10654-011-9554-9
https://doi.org/10.1016/j.mayocp.2013.09.011
https://doi.org/10.1016/j.mayocp.2013.09.011
https://doi.org/10.1016/j.mayocp.2013.09.011
https://doi.org/10.16439/j.cnki.1673-7245.2015.10.013
https://doi.org/10.16439/j.cnki.1673-7245.2015.10.013
https://doi.org/10.1097/00004872-199816110-00010
https://doi.org/10.1097/00004872-199816110-00010
https://doi.org/10.1097/00004872-199816110-00010
https://doi.org/10.1016/j.jacc.2014.06.1201
https://doi.org/10.1016/j.jacc.2014.06.1201
https://doi.org/10.3390/jcm7120503
https://doi.org/10.3390/jcm7120503
https://doi.org/10.46234/ccdcw2020.209
https://doi.org/10.2105/ajph.91.8.1258
https://doi.org/10.2105/ajph.91.8.1258
https://doi.org/10.2105/ajph.91.8.1258
https://doi.org/10.2105/ajph.91.8.1258
https://doi.org/10.1038/hr.2015.90
https://doi.org/10.1038/hr.2015.90
https://doi.org/10.1007/s10654-011-9554-9
https://doi.org/10.1007/s10654-011-9554-9
https://doi.org/10.1016/j.mayocp.2013.09.011
https://doi.org/10.1016/j.mayocp.2013.09.011
https://doi.org/10.1016/j.mayocp.2013.09.011
https://doi.org/10.16439/j.cnki.1673-7245.2015.10.013
https://doi.org/10.16439/j.cnki.1673-7245.2015.10.013
https://doi.org/10.1097/00004872-199816110-00010
https://doi.org/10.1097/00004872-199816110-00010
https://doi.org/10.1097/00004872-199816110-00010
https://doi.org/10.1016/j.jacc.2014.06.1201
https://doi.org/10.1016/j.jacc.2014.06.1201
https://doi.org/10.3390/jcm7120503
https://doi.org/10.3390/jcm7120503
https://doi.org/10.1038/hr.2015.90
https://doi.org/10.1038/hr.2015.90
https://doi.org/10.1007/s10654-011-9554-9
https://doi.org/10.1007/s10654-011-9554-9
https://doi.org/10.1016/j.mayocp.2013.09.011
https://doi.org/10.1016/j.mayocp.2013.09.011
https://doi.org/10.1016/j.mayocp.2013.09.011
https://doi.org/10.16439/j.cnki.1673-7245.2015.10.013
https://doi.org/10.16439/j.cnki.1673-7245.2015.10.013
https://doi.org/10.1097/00004872-199816110-00010
https://doi.org/10.1097/00004872-199816110-00010
https://doi.org/10.1097/00004872-199816110-00010
https://doi.org/10.1016/j.jacc.2014.06.1201
https://doi.org/10.1016/j.jacc.2014.06.1201
https://doi.org/10.3390/jcm7120503
https://doi.org/10.3390/jcm7120503


　

SUPPLEMENTARY TABLE S1. The prevalence of  increased heart  rate stratified by both characteristics  and hypertension
status in China, 2015.

Non-hypertensive
subjects (n=103,757)

Hypertensive subjects (n=68,405)

Variable Not treated (n=44,435) Treated and not
controlled (n=18,019)

Treated and controlled
(n=5,951)

n % p-value† n % p-value† n % p-value† n % p-value†

Age

≤52.4 years* 66,077 29.3
<0.001

15,351 37.2
<0.001

3,007 36.2
0.003

1,010 31.2
0.441

>52.4 years* 37,680 26.7 29,084 31.5 15,012 33.5 4,941 30.2

Sex

Men 46,672 25.0
<0.001

23,016 32.0
<0.001

7,787 32.3
<0.001

2,671 29.8
0.324

Women 57,085 31.1 21,419 35.1 10,232 35.2 3,280 30.8

Ethnicity

Non-Han 13,190 30.1
0.141

4,952 34.7
0.064

1,357 36.3
0.037

349 33.5
0.133

Han 90,567 28.1 39,483 33.3 16,662 33.8 5,602 30.1

Educational level

Low 79,266 28.6
0.002

37,997 33.3
0.096

15,420 34.4
0.008

4,537 31.6
0.001

High 24,491 27.8 6,438 34.3 2,599 31.5 1,414 26.3

Marital status

Unmarried 9,189 34.2
<0.001

3,868 38.2
<0.001

1,840 38.6
<0.001

572 37.9
<0.001

Married 94,568 27.8 40,567 33.0 16,179 33.5 5,379 29.5

Household income

<10,000 CNY 9,024 30.2 ref 5,563 32.6 ref 2,472 34.0 ref 561 36.2 ref

10,000–49,999 CNY 48,186 28.5 0.86 21,052 32.9 0.335 8,136 34.3 0.914 2,404 32.1 0.094

≥50,000 CNY 30,074 27.0 0.109 10,026 34.2 0.032 4,795 32.8 0.222 2,207 27.2 <0.001

Don’t know/refuse to answer 16,473 29.4 0.188 7,794 34.6 0.068 2,616 35.1 0.85 779 29.7 0.025

Current Smoking

No 76,510 29.0
<0.001

31,673 33.5
0.522

14,264 34.2
0.18

4,682 30.2
0.871

Yes 27,247 26.5 12,762 33.4 3,755 33.0 1,269 30.8

Alcohol use

No 65,327 30.1
<0.001

26,968 34.5
<0.001

12,703 35.0
<0.001

4,095 31.3
0.042

Yes 38,430 25.5 17,467 31.9 5,316 31.5 1,856 28.2

Physical activity

Inactive 182,499 32.0
<0.001

8,491 37.3
<0.001

3,373 39.4
<0.001

1,121 35.2
<0.001

Active 85,508 27.6 35,944 32.6 14,646 32.7 4,830 29.2

Salt intake

Low 411,366 28.0
0.392

15,736 33.9
0.307

6,275 34.4
0.561

2,485 30.0
0.98

High 62,621 28.6 28,699 33.3 11,744 33.8 3,466 30.6

Obesity

No 936,400 28.2
<0.001

36,142 32.8
<0.001

13,216 34.0
0.527

4,638 29.9
0.084

Yes 10,117 30.1 8,293 36.3 4,803 34.0 1,313 32.1

Dyslipidemia

No 68,192 27.7
<0.001

25,525 31.0
<0.001

8,093 32.2
<0.001

2,648 29.4
0.07

Yes 35,565 29.7 18,910 36.8 9,926 35.4 3,303 31.1
* The median of age among total population.
† p values were derived from univariate generalized linear mixed model.
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