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Abstract
Objective
To understand the present status of high blood pressure in Jiangxi adults including the prevalence rate, overall
awareness, and hypertension treatment.
Methods

a total of 7,200 adult participants (over 18 years old) lived in Jiangxi were recruited using a stratified sampling
method. Blood pressure was measured for all the participants and a questionnaire survey was conducted. A 24-hour urine

sample was also collected to understand urine sodium and potassium levels.
Results

Our findings revealed that the measured systolic blood pressure (SBP) and diastolic blood pressure (DBP) were
125.9 mmHg (95% Cl, 124.85-126.95) and 79.2 mm Hg (95% Cl, 78.15-80.25). The prevalence of hypertension among the
enrolled adults was 27.43% (95% Cl, 26.38%—-28.48%). Among the affected participants, less than 30% of them (95% Cl)
were aware of their hypertension condition, and only 28.56% (95% Cl) were under anti-hypertension medications. The
mean salt intake converted from urinary sodium was 10.92+4.07 g and the meantSD of 24-h urinary sodium and
potassium excretion were 185.51+65.44 mmol and 25.9819.16 mmol, respectively. The high-salt condiments was

determined to be the main source of sodium in the region.
Conclusion

Findings from this study form the baseline information to understand the hypertension condition in the region

and indicate a possible solution for hypertension prevention through avoiding high-salt condiments.
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Introduction

The prevalence of hypertension and
hypertension-related mortality has been growing rapidly
and the rising trend in hypertension is a concerning
issue [1]. According to the China Cardiovascular Disease
Report of 2012, the rate of hypertension among adults
in China aged 18 and older was as high as 24%,
approximately 266 million people. Excess dietary salt
intake correlates with hypertension, a major risk factor
for cardiovascular diseases (CVDs), which are the
leading causes of death and disabilities [2]. It is critical
to understand the epidemiological characteristics of
hypertension in China in order to establish relevant
countermeasures  for  effective  prevention and
control [3]. This carries an important practical
significance as well.

Jiangxi province is located in the southeast of
China with a population of 45 million and is ranked as
being the second largest in salt intake [4,5]. The
average daily salt consumption in Jiangxi Province is
11.7 close to twice the recommended daily salt intake
by the World Health Organization (WHO) [6,7]. Studies
show that reducing consumption of salt has an effect of
lowering blood pressure and helps to reduce risks of
CVDs [8,9]. By reducing salt intake to less than 5 grams
per day, it could substantially reduce blood pressure and
potentially prevent 1.7 million deaths each year [10,11].
There was no salt intake restriction action or
hypertension prevalence survey has been carried out in
Jiangxi since 2002 [2]. In 2018, the Chinese
government launched a limitation on salt intake in
Jiangxi province, aimed to reduce hypertension and
hypertension-related diseases, and to better understand
the current situation of local hypertension prevalence,
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awareness, treatment, and control and sodium intake.
Materials and Methods
Sample Sampling

The baseline investigation of Salt Reduction
Action was conducted between May 2018 and October
2018. Respondents of the limited salt intake action were
between the ages of 18 to 69 and were selected from
specific regions. The sample size for the estimated
population of the Jiangxi Province was 7200 and 1440 in
hypertension and salt intake, respectively. Individuals
with disabilities and mental disorders were excluded for
this study. A complex, four-stage cluster sampling
method was used to select participants.

A total of 9 counties/districts from a total of 100
were enrolled in this study following the characters of
geography distribution and residents living status
(Figure 1). Second, the proportional sampling method
was used to select 2 townships (in rural areas) or 2
streets (in urban areas) from each selected county or
district. Third, 2 villages (in rural areas) or neighborhood
communities (in urban areas) from each sampled
township (in rural areas) or street (in urban areas) were
selected as well. Last, 100 local residents were
randomly chosen from each of the selected area. This
resulted in a total of 7,200 participants. In each village/
neighborhood community, subsample participants were
selected for urine sodium and potassium testing and a
total of 1,440 urine samples were collected from the
participants.

Measurements

All selected participants were recommended for
questionnaire investigation, physical measurements and
laboratory tests. Questionnaire survey was administered
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Figure 1. Location of Jiangxi Province (red) in China (Left panel) and nine sampled counties and cities for this

face to face by trained health workers. Information
collected from questionnaires included personal social
demography, history of hypertension and diabetes,
smoking and drinking habits, diet, taste preferences and
sodium intake. In addition, responses of participant
awareness of hypertension, perception of salt
consumption, and attitude regarding reducing sodium
intake was recorded.

Blood pressure of participants in a relaxed state
was measured every 5 minutes by a health technical
personnel. A total of 3 measurements were taken for
validation. Participant’s height, weight, and BWH (bust,
waist, hips) were also measured by professional health
workers in accordance with the national standards. Body
mass index (BMI) was derived from the measured
weight and height of each participant. BMI = weight
(kg) / height (m). A BMI below 18.5 is considered low
weight, a BMI range of 18.5 - 24.99 is considered
normal, a BMI range of 25 - 28 is considered
overweight, a BMI over 28 is considered obese. A 24-h
urine samples were collected from 1,440 subsample
participants; a 24-hour dietary recall was administered
to each subsample and was carried out for three
consecutive days [10]. Professional health workers
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analyzed and weighed all condiments containing dietary
sodium salt and related condiments, such as vinegar,
soy sauce, monosodium glutamate and so forth.

Prior to sample collection, participants were
given collection instruction in order to accurately
determine sodium and potassium amounts in urine.
Participants were asked to empty bladder at eight
o'clock in the morning, and urine sample was collected
afterwards until eight o’clock the next morning. Urine
samples were kept in cold storage to prevent
deterioration, and the test was repeated for three
consecutive days [12]. Assessment of urine sodium and
potassium was conducted by professional health workers
using the selective electrode method [13]. The urinary
potassium and sodium level were evaluated according to
the amount of cretonne acid to ensure completeness of
urine collection and no over-collection [14].

Statistical Analysis

It was considered to be statistically difference
while P<<0.05 (two-tailed, P<0.05) in the large sample,
and it was considered to be statistically difference while
P<0.01 (two-tailed, P<0.01) in the subsample. Median
and 95% confidence interval (95%CI) or means+SD
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were estimated. The Chi-square test was used to assess
different characteristics such as gender and age groups.
The student's test and variance analysis were used to
compare the means between different characteristics.
Statistical analysis of all the data was performed with
SPSS 19.0. The estimated indicators of high blood
pressure were used to represent the overall level of
hypertension in the Jiangxi province.

Results
Sample Characteristics

Among 7,200 enrolled individuals, 7,036
respondents participated and completed the survey and
interview. Specifically, 3,710 were males and 3,326
were females, with a total response rate of 97.7%. 164
individuals did not completely response the survey,
which accounted for 2.3%. In addition, 1,306
participants, out of the target 1440, accomplished 24-h
urine collection which accounting for 90.7% (Figure 2).

The average age of participants was 42.7 (SD
12.97). Most participants in this study were Han Chinese
and accounted for 99.82%. Of all the participants,
35.89% participants were current smokers. The
prevalence of overweightness and obesity were 34.81%
and 17.64 %, respectively. 310 participants were
classified as low weight, 3,036 (43.15%) had normal
weight, 2,449 were overweight, and 1,241 were obese
(Table 1)

Prevalence, Awareness, Treatment and Control of
Hypertension

Overall, the weight mean + SD was 128.63 +
9.08 mmHg for systolic blood pressure (SBP) and 82.27
+ 6.76 mmHg for diastolic blood pressure (DBP),
respectively. Males had a higher mean SBP and DBP
than females. Participants in urban areas had a lower
SBP (123.1 mmHg, 95%CI, 122.05-124.15) and DBP
(77.1 mmHg, 95% CI, 76.05-78.15) than those
participants in rural areas who had a SBP (126.9 mmHg,
95% CI, 125.85-127.95) and DBP (82.3 mmHg, 95% CI,
81.25-83.35).

The weighted morbidity rate of hypertension in
Jiangxi averaged 27.43% (95% CI, 26.38-28.48%). In
those with hypertension, nearly a third of people knew
their condition of hypertension (27.74%; 95% CI,
26.69-28.79%). 28.56% (95% CI, 27.51-29.61%) were
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taking anti-hypertensive drugs. Of those, only 18.19%
(95% CI, 17.14%-19.24%) could control blood pressure
in regards to normal levels after taking blood pressure
medication.

The hypertension prevalence rates in rural and
urban areas were not significantly different (P = 0.08).
However, in terms of awareness and treatment the
differences between rural and urban areas were
prominent, showing that the awareness rate (P = 0.002)
and treatment rate (P = 0.005) in rural areas were
lower than that in urban areas. There was no significant
difference in the rate of hypertension control between
urban and rural areas. The prevalence and control rate
of hypertension showed no significant difference with
respect to gender (Table 2).

Salt Intake Situation from Urinary Sodium and
Potassium Excretion

A total of 1,306 participants completed a 24-h
urine collection with average sodium and potassium
excretion at 185.51 £+ 65.44 mmol and 25.98 + 9.16
mmol, respectively. The average sodium intake
converted from urine was 10.92 = 4.07 g.

The 24-h urinary sodium excretion showed
significant difference between urban and rural areas:
the urinary sodium excretion in urban areas was lower
than that in rural areas (P<0.01). Such difference was
also reflected with respect to gender: males excreted
more sodium than females (P<0.01). However, we did
not find a difference in the 24-h urinary potassium
excretion (P = 0.08) between rural and urban
participants (Table 3).

Discussion

Hypertension represents one of the serious
health problem worldwide today and a key risk factor
associated with cardiovascular diseases [15-17]. Our
study indicated that the prevalence rate of hypertension
in Jiangxi was 27.43%; nearly one out of every three
people had high blood pressure. Currently, the incidence
of hypertension in Jiangxi has become more common
and the prevalence of hypertension has got more
concerned in southern China [18-20]. Findings of
current increase of hypertension in the region
emphasize the need for government and health
organization to establish more specific measurements to

Vol-3 Issue 1 Pg. no.— 17


http://www.openaccesspub.org/
http://openaccesspub.org/
http://openaccesspub.org/journal/jhc
https://openaccesspub.org/journal/jhc/archives
https://doi.org/10.14302/issn.2329-9487.jhc-20-3611

pen

Freely Available Online

%¢S'61 % %S6°LT %S9°'8T % %S,'8T % 4 %8981 %
¥19 %0691 29 684 |3 748 95370
-0b'L1T 9'81 -G8'ST ° -/G91 1941 8 -€9°91 69°/T Sb -09°'91 ¥9°LT a
%*1¥9'SE % 0 %90°9¢ %T0°CE 6621 %¢C6'SE % € %YL 'SE % 9 %S8'SE % 6hbT WBIPMIBAQ
-¢S'EE 8S'bE | GIT -96'€€ -+8'€E 88'bE | 9ST -C9'€e 89'bE | 88 -LLEE 18'vE
%9€° Y % L %96t %¢E6°Eh % %99 v % 14 %6T vy %
owm.m . o owm. %16 Sh 6791 omm.m . ) 4 oww. . ) T omH. . ) 9£0s [eWION
YTy 0E'cy | ObT -98'th -8’1y 68'¢c | 6T b3’y 09¢h | TT -1’y ST'Eh
%CL'S-09°C | %99V | SST | %ETS-ET'E %81t GST | %99°'S-85°'€ | %79V | £0T | %60°S-L6'C | %E0Y om %SY'S-LE°E | %TbY 0TE WBrem mo1
Ing
%08°79 %80°LE % S %0£'9€ % 0 %L6'9€ %
%91°L-26'9 | %P0'L | PET %SL'T19 T6CC T4°14 uslinp
° ° -0£°09 ° -00'S€ ¥0'9€ | 19T -bSHE 29'SE 16 -18'vE 68°SE
%SP'0-TC°0 | %€EE0 T | %/4T°9-40°T %C1'S 06T | %TOV-€6'T | %L6'C | €E€T | %bL'E-8S'T | %99°C | 89 %Vv6'€-8L'T | %9C0 T0¢ alojeg
%S.'T6 % T %8T'vE %€0°C9 % € %0879 % | LL %bET9 %
%ET'EE 62¢CT 0TeY 19ASN
-19°26 €9'C6 | 80¢ -80°CE ° -G6'6S 6609 | €/C -¥9'09 ¢L19 | ST -81°09 92’19
snje}s bupjows
%¢/L'0C % %EE'TT %SL'T1C % %08°6T % 6 %80°1¢ %
¥99 %6¢'0¢ €S/ 876 LObT (423
-09°'8T 99'61 -GC'6T ° -/9'61 1£°0C -0£°LT S/'8T JA4 -¢6'8T 00°0¢
%85'8¢ % 8 %SS'6€ %T16'8€ % L %TH 6€ % 0
%TS'8€ 62hT %SSP-6EC | %LV'E | LL9T T1~6
-9b'9¢ ¢S°LE | v WANAS ° -£8'9¢€ /8°/E | 691 IWAY 9¢€'8€ | 86 ° ’
%L8'EY % 4 %bT Ty %9t v % 9 %S6'Cy % | 96 %10 €Y %
%0¢' T ST S >
-SLTh 8¢y | il -9T°0% o0¢ 6 -8€°0p Ty | S8T -8’1y 06'¢y | 0T -88'0% 96'TH ca6e 6
uonesnp3
%81°0-90°0 | %CT'0 ¥ | %6£0-60°0 %¥C'0 6 | %SE0-S0°0 | %S8T°0 8 | %SE'0-S0°0 | %020 S %S€£°0-50°0 2000 €T BY10
%V6'66 % C %16'66 %L6'66 % € %S6'66 % | 0§ %L6'66 %
%9L'66 0TLE €20L ueH
-¢8'66 8866 | CEE -19°'66 ° -£9'66 866 | Lbb -G9'66 08'66 | ST -/9'66 7866
Apluy3
%0L'vT % %0 1T %bSCT % %P1 €T % 6 %0L'CT %
2514 %L6'6 0Lg STS 0z8 69-09
-09'CT S9'¢€T -¢6'8 ° -bb'0T 61T -Y0'TT 60°CT 0€ -09'0T S9'TIT
%S59'0¢ % %80°T¢ %60°T¢ % %0S°0¢ % L %86'0¢ %
759 %€0°0¢ 1374 868 obT 65-0S
-GG'8T 09°6T -86'8T ° -66'8T #0°0C -0’81 SP'6T 6% -88'8T €661
%0£'6C % %ET'TE %00°'T€ % C %S6'0€ % 4 %6£°6¢ %
€56 %80°'T€ €STT 66T 61-0%
-09°L¢ §59'8¢ -€0°0€ ° -06'8¢ G6'6C | PET -G8'8¢ 06'6C | 9 -6C°LT PE'8C
%86°'0¢ % %00°T¢ %(.8°0¢ % %TT1C % S %ES'TC %
€99 %S6'6T 0] 74 888 T1ST 6£-0€
-88'8T €6'6T -06'8T ° -LL'8T 86T -IT'6T 91°0C 18 -£4°0¢ 81'1C
%TC6T % %¢€0°0¢ %S0t % %St'6T % 0 %S9'6T %
b %86'8T v0L 1 81
-TT°LT 91'81 09 -€6'LT 086’8 0 -G6'T¢C 00°€C 8es -GEY/T 0'8T JA4 -GS'/LT 09'8T 60¢ 6cs
(s1eah) aby
D%s6 | % | N Dws6 | %| N %6 | %| N D%s6 | % | N Dws6 | % | N son
dlewdy 3len jeany ueq.in |eloL -sHapeleyd

uonejndod ixbueir wody Apnas siy3 ul syuspuodsal Jo sonsuseley) ‘T d|qel

Vol-3 Issue 1 Pg. no.— 18

Dol


http://www.openaccesspub.org/
http://openaccesspub.org/
http://openaccesspub.org/journal/jhc
https://openaccesspub.org/journal/jhc/archives
https://doi.org/10.14302/issn.2329-9487.jhc-20-3611

Freely Available Online

D
(jpen

Table 2. Means of SBP, DBP and Hypertension prevalence, awareness, treatment and control among adults in

Jiangxi

Measure Total mean (95% CI) Urban mean (95% CI) Rural mean (95% CI)
SBP (mm Hg)*

Male 129.3 (128.25-130.35) 126.8 (125.75-127.85) 133.6 (132.55-134.65)
Female 120.4 (119.35-121.45) 119.6 (118.55-120.65) 120.6 (119.55-121.65)
Total 125.9 (124.85-126.95) 123.1 (122.05-124.15) 126.9 (125.85-127.95)
DBP (mm Hg)**

Male 81.2 (80.15-82.25) 79.2 (78.15-80.25) 84.6 (83.55-85.65)
Female 76.3 (75.25-77.35) 75.7 (74.65-76.75) 79.9 (78.85-80.95)
Total 79.2 (78.15-80.25) 77.1 (76.05-78.15) 82.3 (81.25-83.35)
Prevalence

Male 27.00 (25.95-28.05) 26.59 (25.54-27.64) 27.24 (26.19-28.29)
Female 27.90 (26.85-28.95) 29.64 (28.59-30.69) 26.92 (25.87-27.97)
Total 27.43 (26.38-28.48) 28.02 (26.97-29.07) 27.09 (26.04-28.14)
Awareness

Male 27.43 (26.38-28.48) 27.25 (26.20-28.30) 27.54 (26.49-28.59)
Female 28.08 (27.03-29.13) 26.04 (24.99-27.09) 29.22 (28.17-30.27)
Total 27.74 (26.69-28.79) 26.69 (25.64-27.74) 28.34 (27.29-29.39)
Treatment

Male 28.92 (27.87-29.97) 28.21 (27.16-29.26) 29.33 (28.28-30.38)
Female 28.17 (27.12-29.22) 25.29 (24.24-26.34) 29.78 (28.73-30.83)
Total 28.56 (27.51-29.61) 26.84 (25.79-27.89) 29.54 (28.49-30.59)

Hypertension control

Male 17.70 (16.65-18.75) 18.00 (16.95-19.05) 19.78 (18.73-20.83)
Female 18.73 (17.68-19.78) 18.42 (17.37-19.47) 18.90 (17.85-19.95)
Total 18.19 (17.14-19.24) 18.19 (17.14-19.24) 18.18 (17.13-19.23)

*SBP = systolic blood pressure, **DBP = diastolic blood pressure
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Table 3. Differences in daily dietary sodium intake and urinary sodium and potassium excretion among
participants in Jiangxi Province
Sodium (Mmol/24h ) Potassium (Mmol/24h) | 24h Na/K Converted salt (g)
24h Urinary N
measure
Mean+SD P Mean+SD P MeanxSD | P Mean+SD P
Sex
Male 694 201.34+69.12 | p<0.01 | 29.21+9.94 P=0.12 | 7.09+1.98 | p<0.01 | 10.98+4.08 | P<0.01
Female 612 194.26+61.71 28.37+9.15 6.49+1.93 10.31+£3.79
Residence
Urban 598 190.36+70.11 | p<0.01 | 25.29+9.57 P=0.09 | 6.34+5.94 | p<0.01 | 9.94+3.49 P<<0.01
Rural 708 203.94+69.38 27.68+10.14 7.19+£2.31 11.06+4.02
Age
18-34 391 181.26+66.65 | P<0.01 | 24.61+9.12 P=0.08 | 6.98+1.97 | p<0.01 | 10.65+3.89 | P<0.01
35-49 432 194.21+67.24 25.39+8.92 6.99+1.89 11.09+4.06
50-69 483 181.08+62.45 27.94+9.46 6.94+2.01 11.04+4.28
Total 1306 | 185.51+65.44 25.98+9.16 6.97+1.95 10.92+4.07
DOI : Vol-3 Issue 1 Pg. no.— 20
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Participants from 72 villages and
commuynities in 9 counties and districts
n="7200

Incomplete
responses n= 164

'

Responded residents from enrolled
counties and districts
n= 7,036 (rate = 97.7%)

IZ:-ILJE'St'II.}nr'IiEiFE Physical 74-h urine
investigation measures n=1,306
(rate = 100%) (rate = 100%)

Figure 2. Sample characteristics of the participants on sodium reduction action baseline
survey in Jiangxi, China, in 2018
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control and prevent the hypertension effectively.

In 2010, studies at the national level concluded
that the prevalence of hypertension varies by gender,
age, and geographic regions [21]. The hypertension
prevalence was more common in rural areas. However,
the gap between urban and rural prevalence narrowed
significantly over the years; the proportion of urban to
rural areas was 1.2. These suggest that economic
improvement in rural areas changed living standard of
the residents, and provided greater access to measure
blood pressure and allowed diagnosis of previously
missed hypertension [22]. We found that the prevalence
ratio of urban to rural areas in Jiangxi was nearly equal
to 1 and there was no significant difference. From the
survey results we also found that the male smoking rate
was significantly higher than females. However, the
incidence of hypertension in men was not significantly
higher than that of women.

In our study, we found that the rate for
hypertension management through blood pressure
control was very low (<20%) in Jiangxi as compared to
many western nations [23,24]. A study from Canada
reported that their awareness, treatment and control
rates among hypertension adults were as high as
82.6%, 80.0% and 64.6%, respectively. Improving the
awareness, treatment and control rate of hypertension
in Jiangxi becomes an important task for hypertension
prevention and control. Routine blood pressure needs to
be tested even for normal healthy adults. Community
involvement can also operate as a basic level for
hypertension prevention. By strengthening community
education of hypertension, this may serve as a basis for
comprehensive intervention and standardized
management [25].

On the other hand, hypertension is known to be
related to diet. Therefore, this may represent an
important target in regards to nutrition medicine.
Findings from our urinary sodium and potassium
excretion tests showed that the average of salt
consumption is 10.92 g, which was converted from the
urinary sodium. Dietary sodium intake and blood
pressure levels were significantly correlated. Although
salt is one of the most important substances for human
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survival, the daily salt consumption should not exceed 6
grams. Analysis of daily dietary salt in Jiangxi showed
salt, soy sauce and pickles are the main sources and
Jiangxi adults are often preferred for high salty food.
Thus, limiting salt intake would be a significant
approach to reduce the incidence of hypertension and
other CVDs. Previous studies also indicated that
potassium and sodium excretion can promote each
other; increasing potassium intake would promote
sodium excretion and prevent salt mediated
hypertension [26,27]. By taking a daily 60 mmol
potassium supplement, SBP and DBP in hypertensive
patients could be reduced by 2.5 mmHg and 4.4 mmHg
respectively. In healthy populations, it may be lowered
by 1.8 mmHg (SBP) and 1.0 mmHg (DBP) [28]. Our
findings further support the importance of Improving
and maintaining a healthy lifestyle for prevention and
treatment of hypertension and hypertension-related
diseases. Since excessive sodium consumption is known
to increase the risk of stroke and may also burden the
kidneys, this strongly emphasizes the importance of
dietary salt restriction. Smoking cessation, weight loss,
reducing alcohol consumption, proper exercise, or
taking potassium and calcium supplements may also be
effective in reducing incidences of hypertension.

Conclusion

This study has generated essential information
about current condition of hypertension in Jiangxi
province which is useful for the local government for
their development of more specific approaches to
combat the disease effectively in the region. The
findings of high prevalence rate, low awareness rate,
low treatment rate, low control rate indicate an urgent
need for enhanced public education in hypertension. In
addition, this study showed that high dietary sodium
intake is likely associated with the hypertension, which
emphasizes a potential target area for future prevention
and control of hypertension in Jiangxi. These new
findings argue for comprehensive intervention to control
the occurrence of hypertension including increased
awareness of the disease through public education and
medical guidance, improved understanding of adverse
impact of hypertension on human health, and enhanced
participation for medical treatment.
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