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Abstract

Background Over the past 25 years, the spectrum of diseases in China has rapidly changed from infectious to non-
communicable diseases (NCDs). This study aimed to identify the prevalence of chronic diseases over the past 25 years
in China and estimate the trends and changes in risk factors related to NCDs.

Methods We conducted a descriptive analysis based on the National Health Service Survey (NHSS) from 1993 to
2018.The survey year (in parentheses) and its respective number of respondents were (1993) 215,163; (1998) 216,101,
(2003) 193,689; (2008) 177,501; (2013) 273,688; and (2018) 256,304. In each survey, approximately half the participants
were male. In addition, we estimated the trends in the prevalence and risk factors of NCDs from 1993 to 2018 and
described their coefficient of variation in the provisions.

Results The prevalence of NCDs has risen rapidly, from 17.0% in 1993 to 34.3% 2018. Hypertension and diabetes
were the two main NCDs accounting for 53.3% in 2018. Similarly, the prevalence of hypertension and diabetes have
also increased rapidly, increasing 15.1 and 27.0 times respectively from 1993 to 2018. Moreover, from 1993 to 2018, the
proportion of smoking decreased from 32.0% to 24.7%, and the proportion of drinking and physical activity increased
from 18.4% and 8.0% to 27.6% and 49.9%, respectively. The proportion of obesity increased from 5.4% in 2013 to 9.5%
in 2018.The prevalence of NCDs in rural areas (35.2%) in 2018 was slightly higher than that in urban areas (33.5%).
Changes in the prevalence of NCDs in rural were larger than those in urban. However, from 2013 to 2018, the provin-
cial gaps for these metrics narrowed, except for that of smoking (Coefficient of Variation from 0.14 to 0.16).

Conclusions The prevalence of NCDs increased rapidly in China and was similar in urban and rural areas in 2018. Two
key risk factors (drinking and obesity) increased in prevalence, while the other two (smoking and physical inactivity)
decreased. These results indicate that China is facing considerable challenges in curbing chronic diseases to achieve
the United Nations Sustainable Development Goals or the Healthy China 2030 goals. The government should take
more active measures to change unhealthy lifestyles, improve efficiency in risk factor management, and pay more
attention and allocate more health resources to rural areas.
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Introduction

Over the past 30 years, China has made great strides in
socioeconomic changes. Lifestyle habits such as diet,
smoking, and physical activity have changed in China.
China is undergoing a rapid change in the spectrum of
diseases from infectious to non-communicable diseases
(NCDs). The burden of disease (BOD) resulting from
NCDs, such as cardiovascular disease, stroke, diabetes,
and cancer, has increased in China. The BOD of NCDs
accounted for approximately 63.62% of the total disa-
bility-adjusted life years (DALYs) in 1993 and 84.93% in
2018 [1].

The main measure for controlling NCDs is risk factor
management. Previous studies have shown that obesity,
physical inactivity, smoking, and drinking were the four
major risk factors for NCDs [2—-4]. These modifiable risk
factors precede the development of metabolic risk factors
and progress to NCDs [5]. Without timely interventions
to reduce risk factors, this progress will lead to a massive
shift in population disease epidemiology [6].

In response to the growing challenge posed by NCDs,
the United Nations (UN) Sustainable Development
Goals (SDG) set a target of reducing premature deaths
from major NCDs by 30% by 2030 [4]. These goals are
supported by the National Health Commission of the
People’s Republic of China, which has also developed a
national health policy called “Healthy China 2030 It
aims to improve the overall health of the Chinese popula-
tion over the next decade through targeted health poli-
cies and strategies aimed at the prevention and control
of NCDs and management of risk factors. Both the SDGs
and “Healthy China 2030” aim to improve health equity
in certain regions.

To achieve the SDGs and “Healthy China 2030” goals,
it is necessary to understand the changes in the preva-
lence of and risk factors for NCDs in China over the past
25 years. This is the first study to use National Health
Service Survey (NHSS) data to describe NCDs and their
risk factors in China over a 25-year period. This study
aimed to investigate the prevalence of NCDs, risk factors,
and regional variation from 1993 to 2018.

Methods

Selection and description of participants

The sample of the NHSS was selected using stratified
cluster random sampling. According to the principle of
random sampling, the entire country is divided into six
layers (eastern cities and rural, central cities and rural,
and western cities and rural), and the number of counties
and districts in each layer is 26. The sampling of towns,
villages, and households was the same as that in the pre-
vious surveys.
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The NHSS is mainly based on the family health survey,
in which all permanent residents in the selected house-
holds are questioned individually by trained and qualified
investigators according to the items in the questionnaire.
The on-site investigation work is mainly undertaken by
community health service centers/health centers and
medical and health institutions, with investigators and
survey instructors responsible for the household inves-
tigation; the survey instructors are responsible for the
organization, guidance, inspection, and acceptance of the
investigation.

The survey year (in parentheses) and its respective
number of respondents are as follows: (1993) 215,163;
(1998) 216,101; (2003) 193,689; (2008) 177,501; (2013)
273,688; and (2018) 256,304. In each survey approxi-
mately 50% of the participants were male. The surveyed
population in urban areas increased from 25.2% in 1993
to 51.0% in 2018, and the population aged>65 years
increased from 8.5% in 1998 to 18.6% in 2018. The
numbers of participants in eastern, central and western
regions were similar. The objective of this study was to
understand the prevalence of NCDs and their risk fac-
tors, for which we selected the population aged 15 years
and over, as shown in Table 1.

Definitions

Tobacco and alcohol use are two key risk factors for
NCDs. Tobacco use was defined as having used tobacco
in the last 30 days before the survey. Alcohol use was
defined as having consumed alcohol in the past year [5,
6]. Physical activity refers to participation in sports train-
ing or competitions (such as track and field, swimming,
ball games, etc.) at least once a week. It does not include
passive physical exercise, such as cycling or manual labor,
etc. due to work and life needs. According to the Asian
cut-off values for Body Mass Index (BMI) classification,
obesity was defined as BMI> 25 kg/m? [7].

The NCDs were based on the occurrence of the fol-
lowing conditions in the past six months: All kinds of
chronic diseases, including chronic infectious diseases
(such as tuberculosis, etc.) and chronic non-infectious
diseases (such as coronary heart disease, and hyperten-
sion, etc.), with all diseases being clearly diagnosed by a
doctor, and took therapeutic measures such as medicine,
physiotherapy, etc. Patients with self-reported hyperten-
sion and those currently using antihypertensive drugs
were considered as having hypertension. Diabetes was
determined by self-report or current use of anti-diabetic
medications.

Statistical assessment
We estimated the prevalence of NCDs and the percent-
age of risk factors from 1993 to 2018 in China. This study



Xue et al. International Journal for Equity in Health (2023) 22:120 Page 3 of 10
Table 1 General information of all NHSS respondents (n [%])
1993 1998 2003 2008 2013 2018
N 215163 216101 193689 177501 273688 256304
Gender
Female 106721(49.6) 106365(49.2) 95876(49.5) 88751(50.0) 138212(50.5) 129946(50.7)
Male 108442(50.4) 109736(50.8) 97813(50.5) 88751(50.0) 135476(49.5) 126358(49.3)
Age
0-14 - 50784(23.5) 39900(20.6) 31418(17.7) 43516(15.9) 43986(17.2)
15-24 - 33085(15.3) 26535(13.7) 22543(12.7) 25453(9 3) 14615(5.7)
25-34 - 38293(17.7) 28472(14.7) 20590(11.6) 748(11.6) 26818(10.5)
35-44 - 33236(15.4) 32540(16.8) 31950(18.0) 327(15.1) 624(12.3)
45-54 - 25176(11.7) 30603(15.8) 28755(16.2) 465270 7.0) 49089(1 9.2)
55-64 - 17223(8.0) 17238(8.9) 21833(12.3) 45432(16.6) 42610(16.6)
65- - 18304(8.5) 18400(9.5) 20413(11.5) 39685(14.5) 47562(18.6)
Residence place
Urban 54249(25.2) 54549(25.2) 49698(25.7) 46510(26.2) 133393(48.7) 134080(51.0)
Rural 160914(74.8) 161552(74.8) 143991(74.3) 130991(73.8) 40295(51.3) 122224(49.0)
Region
East - - - - 90374(33.0) 87501(34.1)
Central - - - - 89657(32.8) 81591(31.8)
West - - - - 93657(34.2) 87212(34.0)

also calculated trends in the prevalence of NCDs and risk
factors. We conducted a subgroup analysis on the preva-
lence of NCDs and risk factors between men and women
and in different regions. The gap in prevalence in regions
was estimated using the range and the coeflicient of vari-
ance (CV). All data were prepared and analyzed using
Stata 16.0 (StatsCorp LP, TX, USA).

Result

Prevalence of NCDs, hypertension, and diabetes

The prevalence of NCDs has increased from 17.0% in
1993 to 34.3% in 2018. The prevalence of NCDs has
doubled in 25 years, and there are certain difficulties
in achieving the SDGs Target 3.4 (By 2030, reduce by
one-third premature mortality from noncommunica-
ble diseases through prevention and treatment and pro-
mote mental health and well-being) [4]. The prevalence
of NCDs in women was higher than that in men from
1993 to 2013; however, the prevalence in men surpassed
that in women in 2018. The gap in prevalence between
women and men decreased in 2018.

In 2018, 18.1% of respondents had hypertension. The
prevalence of hypertension increased by approximately
15.1 times from 1993 to 2018 and was higher in women
than in men. The difference in the prevalence of hyper-
tension between women and men was approximately
1.1% during the same period. Approximately 5.4% of the
respondents had diabetes in 2018. However, the preva-
lence of diabetes increased by approximately 27.0 times

from 1993 to 2018. Women had a higher prevalence of
diabetes than did men.

The prevalence of NCDs, hypertension, and diabetes in
urban areas was higher than that in rural areas from 1993
to 2013. However, in 2018, the prevalence of NCDs in
rural areas (35.2%) exceeded that of urban areas (33.5%).
Whether it was NCDs, hypertension, or diabetes, the rate
of increase in rural areas was faster than that in urban
areas and, as a result, the gap in prevalence between
urban areas and rural areas decreased (Table 2).

Hypertension and diabetes are the most common types
of NCDs in China. The proportion of hypertension and
diabetes among the NCDs increased from 21.1% in 2003
to 53.3% in 2018 (Fig. 1).

Risk factors

From 1993 to 2018, the smoking rate decreased from
32.0% to 24.7%, and the rates of drinking and physi-
cal activity increased from 18.4% and 8.0% to 27.6% and
49.9%, respectively. The obesity rate increased from 5.4%
in 2013 to 9.5% in 2018. The declining rates of smoking
over the past 25 years point to the possibility of achieving
the SDGs Target 3.5 (Strengthen the implementation of
the WHO Framework Convention on Tobacco Control in
all countries, as appropriate) [4], while the rising drink-
ing rates point to the difficulty in achieving Target 3.a
(Strengthen the prevention and treatment of substance
abuse, including narcotic drug abuse and harmful use of
alcohol) [4].
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Table 2 Trends in prevalence of NCDs, hypertension, and diabetes (n [%])

1993 1998 2003 2008 2013 2018
NCDs
Gender
Female 14736(18.8) 14152(17.4) 12881(16.9) 16348(22.3) 40799(35.1) 36152(33.6)
Male 12058(15.2) 11925(14.2) 10420(13.4) 12976(17.7) 35320(31.0) 36514(34.9)
Age
15-24 4629(2.8) 2976(1.8) 2932(2) 3221(1.4) 7856(3.7)
25-34 13721(8.3) 9588(5.8) 7477(5.1) 8742(3.8) 15075(7.1)
35-44 27608(16.7) 19342(11.7) 17887(12.2) 34740(15.1) 32060(15.1)
45-54 44470(26.9) 36370(22) 38120(26) 54065(23.5) 45224(21.3)
55-64 69929(42.3) 59845(36.2) 61579(42) 89495(38.9) 102762(48.4)
65- 85634(51.8) 89106(53.9) 94567(64.5) 124235(54.0) 132274(62.3)
Residence place
Urban 9303(23.5) 9829(23.5) 8113(20.5) 8912(23.2) 29481(26.3) 36258(33.5)
Rural 17129(14.5) 16481(13.4) 15216(13.3) 18719(17.3) 26804(22.7) 36604(35.2)
Total 26811(17.0) 26781(16.2) 23559(15.3) 27710(18.9) 56392(24.5) 72791(34.3)
Hypertension
Gender
Female - - 2820(3.7) 5351(7.3) 17319(14.9) 20013(18.6)
Male - - 2255(2.9) 4398(6.0) 15495(13.6) 18519(17.7)
Age
15-34 - - 165(0.1) 147(0.1) 690(0.3) 1062(0.5)
35-44 - - 1488(0.9) 2492(1.7) 8742(3.8) 8493(4)
45-54 - - 5786(3.5) 9823(6.7) 27378(11.9) 28238(13.3)
55-64 - - 13060(7.9) 18767(12.8) 54525(23.7) 56901(26.8)
65- - - 20499(12.4) 31669(21.6) 85124(37) 85352(40.2)
Residence place
Urban 1188(3.0) 1631(3.9) 2493(6.3) 4379(11.4) 18159(16.2) 20456(18.9)
Rural 709(0.6) 984(0.8) 2403(2.1) 5194(4.8) 14524(12.3) 17990(17.3)
Total 1893(1.2) 2645(1.6) 5081(3.3) 9823(6.7) 32684(14.2) 38412(18.1)
Diabetes
Gender
Female - - 610(0.8) 1026(1.4) 4301(3.7) 5918(5.5)
Male - - 467(0.6) 880(1.2) 3760(3.3) 5336(5.1)
Age
15-34 - - -(0.0) -(0.0) 230(0.1) 425(0.2)
35-44 - - 331(0.2) 586(0.4) 2071(0.9) 2972(1.4)
45-54 - - 1157(0.7) 1906(1.3) 6902(3) 8068(3.8)
55-64 - - 2810(1.7) 3959(2.7) 14264(6.2) 18259(8.6)
65- - - 4464(2.7) 5718(3.9) 19786(8.6) 24204(11.4)
Residence place
Urban 238(0.6) 418(1.0) 752(1.9) 1191(3.1) 5493(4.9) 7143(6.6)
Rural 47(0.0) 123(0.1) 229(0.2) 649(0.6) 2480(2.1) 4056(3.9)
Total 315(0.2) 496(0.3) 1078(0.7) 1906(1.3) 8056(3.5) 11460(5.4)

NCDs non-communicable diseases

Smoking and alcohol consumption rates were higher activity and obesity were higher in urban areas than
in men than in women. Respondents living in rural areas  in rural areas. In both urban and rural areas, the rates
had higher smoking and alcohol consumption than those  of smoking, obesity, and physical activity were on the
living in urban areas. However, the rates of physical rise, whereas that of drinking was declining. Except for
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Fig. 1 Proportion of hypertension and diabetes among NCDs

smoking rate, the rural-urban gap narrowed for all three
factors, as shown in Table 3.

Regional variation in the prevalence of and risk factors

for NCDs

In 2013, the prevalence of NCDs, hypertension, diabetes,
alcohol consumption, physical activity, and obesity was
highest in the east, whereas that of smoking was highest
in the west. In 2018, the prevalence of NCDs in the cen-
tral region exceeded that in the eastern region, whereas
the rest remained unchanged, as shown in Table 4.

From 2013 to 2018, the relative differences (Range) in
the prevalence of NCDs (18.75% vs. 26.23%) and diabe-
tes (7.35% vs. 9.16%) and the rates of alcohol consump-
tion (19.90% vs. 20.82%) and physical activity (29.82% vs.
31.53%) increased, while the prevalence of hypertension
(21.63% vs. 18.40%) and the rates of smoking (19.11%
vs. 18.50%) and obesity (30.02% vs. 26.61%) decreased.
The absolute difference (CV) in the prevalence of NCDs
(0.35 vs. 0.29), hypertension (0.36 vs. 0.27), and diabetes
(0.53 vs. 0.39) and the rates of alcohol consumption (0.4
vs. 0.2), physical activity (0.45 vs. 0.22), and obesity (0.28
vs. 0.20) decreased; however, that smoking (0.14 vs. 0.16)
increased, as shown in Table 4.

Discussion

This study included the data of serially enrolled partici-
pants representative of all regions in mainland China. It
has largest sample size to date, enabling accurate esti-
mation of the trend of NCDs prevalence and their risk
factors over time and across the country. Over the past
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Other NCDs

2013 2018

25 years, the prevalence of NCDs, hypertension, and dia-
betes, in China has increased rapidly. Except for smoking,
the risk factors for NCDs, including alcohol consump-
tion, obesity, and physical inactivity, were all on the rise.
The disparities in the of NCDs prevalence and risk fac-
tors have improved.

Increased prevalence of NCDs and its risk factors in China
over the past 25 years
The prevalence of NCDs has more than doubled over
25 years, from 17.0% in 1993 to 34.3% in 2018. The preva-
lence of hypertension increased from 1.2% in 1993 to
18.1% in 2018, a nearly 20-fold increase in 25 years, con-
sistent with the results of other studies from China [8,
9]. The prevalence of hypertension in China was lower
than that of the world in 2019, but the trend of increase
was higher than the global trend, and the prevalence of
hypertension in both women and men was lower than
that in the neighboring Japan and South Korea (18.6% vs.
22.5% and 21.2% in women, 17.7% vs. 40.3% and 32.0% in
men) [10]. The prevalence of diabetes increased 25-fold
in 25 years, rising from 0.2% in 1993 to 5.4% in 2018, a
trend similar to the global trend of diabetes [11]. The
prevalence of diabetes in our study was lower than that
in other Chinese studies and lower than that reported by
the Global Burden of Disease Study (GBD), as well as that
in the neighboring Japan and South Korea [1, 11-13].
This is likely because we used self-reported diabetes,
blood glucose, and HbAlc data.

The present study revealed a slight decrease in tobacco
use in China, which dropped from 32.0% in 1993 to 24.7%
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Table 3 Trends in risk factor (n [%])
1993 1998 2003 2008 2013 2018
Smoking
Female 3919(5.0) 3253(4.0) 2439(3.2) 1906(2.6) 3603(3.1) 2152(2.0)
Male 47043(59.3) 44846(53.4) 38025(48.9) 35188(48.0) 56170(49.3) 50952(48.7)
Urban 12193(30.8) 11376(27.2) 9458(23.9) 9795(25.5) 27239(24.3) 24893(23.0)
Rural 38392(32.5) 36284(29.5) 30662(26.8) 28133(26.0) 31881(27.0) 27765(26.7)
Total 50469(32.0) 47777(28.9) 40036(26.0) 36801(25.1) 58924(25.6) 52418(24.7)
Average number of cigarettes / days
Female - - 23144(14.0) 20526(14.0) - 25478(12.0)
Male - - 26616(16.1) 26537(18.1) - 35882(16.9)
Rural - - 26781(16.2) 27271(18.6) 41642(18.1) 36731(17.3)
Urban - - 24632(14.9) 22872(15.6) 36350(15.8) 34183(16.1)
Total - - 26285(15.9) 26244(17.9) 39111(17) 35457(16.7)
Alcohol consumption
Female 2430(3.1) 1952(2.4) 838(1.1)° 880(1.2)° 5114(4.4) 7316(6.8)
Male 26814(33.8) 24523(29.2) 11897(15.3) 11803(16.1)° 47055(41.3) 51789(49.5)
Urban 6730(17.0) 6399(15.3) 7915(20.0) 4072(10.6) 27239(24.3) 28701(27.6)
Rural 22326(18.9) 19925(16.2) 23683(20.7) 14391(13.3) 81(27.0) 28701(27.6)
Total 29019(18.4) 26451(16.0) 31566(20.5) 18327(12.5) 51 558(22.4) 58573(27.6)
Physical activity
Female - - - 31733(27.3) 54981(51.1)
Male - - - 32130(28.2) 50847(48.6)
Urban 7640(19.3) 6818(16.3) 14365(36.3) 19053(49.6) 46967(41.9) 62809(60.4)
Rural 4371(3.7) 5535(4.5) 7322(64) 11902(11.0) 16059(13.6) 39307(37.8)
Total 12617(8.0) 12895(7.8) 22789(14.8) 32109(21.9) 63988(27.8) 105898(49.9)
Obesity
Female - - - - 6161(5.3) 10544(9.8)
Male - - - - 6266(5.5) 9521(9.1)
Urban - - - - 7174(6.4) 10087(9.7)
Rural 5314(4.5) 9463(9.1)
Total - - - - 12429(54) 20161(9.5)

2 Often drink: 3/week

in 2018. This finding is similar to the results of the Global
Adult Tobacco Survey (GATS) in 2018 [14], while our
results on smoking rate and trend from 1993 to 2013 are
consistent with those of the China Health and Nutrition
Surveys (CHNS) [15]. The average number of cigarettes
smoked per day in our study was slightly higher than
that in the CHNS study, but the trend, urban—rural, and
male—female differences were consistent with those in
the CHNS study [15, 16]. Regulations on Smoking Con-
trol in Public Places is the first formulated administrative
regulation to comprehensively control smoking nation-
wide in China [17]. It may have achieved some success;
however, further study is needed.

Drinking rates rose from 18.4% in 1993 to 27.6% in
2018, with higher rates among men, similar to the results
of the GBD and other studies [18, 19]. Asia has the fast-
est-growing alcohol market with more than 30% of global

sales in 2014, and it has grown by 176% between 2000
and 2019 [20]. This has important public health implica-
tions, as drinking alcohol is known to increase the risk of
coronary artery disease [21]. Alcohol consumption was
a risk factor for 2.2% of female deaths and 6.8% of male
deaths in 2016 [22].

The rate of physical activity rose from 8.0% in 1993 to
49.9% in 2018, similar to the results of previous studies
[23]. This shows that certain results have been achieved
by promoting sports activities throughout the country.
The National Fitness Regulations, National Fitness Plan
[24], and National Fitness Guide [25] issued by the Chi-
nese government have effectively promoted the develop-
ment of national fitness, and the exercise rate of Chinese
residents has increased annually.

The obesity rate in 2018 was almost double that of 2013;
this is similar to the result of a previous study (7.1%) [26].
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Table 4 Regional variation in prevalence, risk factors
East Central West Range cv
2018
Prevalence
NCDs 70457(33.2) 76611(36.1) 71518(33.7) 26.23 029
Hypertension 42444(20.0) 40958(19.3) 32257(15.2) 1840 0.27
Diabetes 13158(6.2) 5.6) 8913(4.2) 9.16 039
Smoking 48174(22.7) 52843(24.9) 56451(26.6) 18.50 0.16
Alcohol consumption 60483(28.5) 57299(27.0) 57512(27.1) 20.82 0.20
Physical activity 111416(52.5) 104412(49.2) 101866(48.0) 3153 0.22
Obesity 41807(19.7) 38412(18.1) 36502(17.2) 2661 0.20
2013
Prevalence
NCDs 60579(26.3) 56830(24.7) 51961(22.6) 18.75 035
Hypertension 39129(17.0) 32915(14.3) 25779(11.2) 21.63 0.36
Diabetes 10128(4.4) 8286(3.6) 5754(2.5) 735 0.53
Smoking 55702(24.2) 60305(26.2) 60996(26.5) 19.11 0.14
Alcohol consumption 37978(16.5) 34296(14.9) 29232(12.7) 19.90 0.40
Physical activity 72734(31.6) 63758(27.7) 52709(22.9) 29.82 045
Obesity 14731(6.4) 11969(5.2) 10358(4.5) 30.02 0.28

NCDs non-communicable diseases

It calls for population-level obesity prevention and con-
trol programs. This public health action is significant
because of evidence that obesity in the country will dou-
ble by 2030, largely due to the more sedentary lifestyle and
changing eating habits of the population [26].

Regional variations in the prevalence of NCDs and its risk
factors decreased in China

In addition to the rate of smoking, relative regional dis-
parities in the prevalence of NCDs, hypertension, and
diabetes, as well as the rate of alcohol consumption, obe-
sity, and physical activity, were narrowing among prov-
inces, consistent with results of prior studies [27, 28].

The narrowing of regional variation in prevalence was
also related to an increase in NCD prevalence in rural
areas; therefore, the narrowing in variation was not neces-
sarily a positive phenomenon, emphasizing the need for
more focus on rural areas. With rapid economic develop-
ment and urbanization, the lifestyle of rural residents has
gradually approached that of urban residents [29], which
may be the result of the narrowing gap in lifestyle.

In addition, the Chinese Government has always given
high priority to the prevention and control of NCDs [30].
In 2009, the National Essential Public Health Services
Package (NEPHSP) was enacted, which provides free
public health services, including health education, health
promotion, and management of NCDs, to meet the chal-
lenges posed by NCDs [31].

After the implementation of the NEPHSP, the manage-
ment rate of NCDs increased from 68 to 76% from 2009
to 2016 [32]. The NCD control rate increased signifi-
cantly, from 8.3% in the eastern region, 7.6% in the cen-
tral region, and 5.3% in the western region in 2005-2009
to 44% nationwide in 2013 [33].

The NEPHSP reduced geographic disparities in essen-
tial preventive services, such as NCD screening and
treatment. In the economically underdeveloped west-
ern region, the improvement in NCD surveillance was
greater than that in the eastern and central regions, [34]
and there was a larger improvement of health record cov-
erage and NCD management in rural and poorer regions
than in affluent regions [35].

Considering the effect of the NEPHSP and the impor-
tance that residents attach to their health, the NEPHSP
has increased awareness of NCDs and their risk factors,
and reduced interregional inequities.

It remains a challenge for China to achieve the SDG

for NCDs in the future

China has already achieved several health-related SDG tar-
gets proposed by the UN, including the neonatal mortality
rate (NMR), under-5 mortality rate (USMR), and maternal
mortality ratio (MMR) [36]. However, our study found that
the challenging SDG is curbing NCDs and reducing risk
factors. First, the prevalence of NCDs has rapidly increased.
Although the Chinese government has implemented meas-
ures such as early assessment, early detection, and early
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care and provides residents with free medical treatment, as
China enters an aging society and life expectancy increases,
the prevalence of NCDs is expected to increase. Second,
persistent risk factors, such as increased drinking and
obesity rates and the slow decline in smoking, make it dif-
ficult to prevent the onset of NCDs. Lifestyle factors such
as tobacco use, alcohol consumption, physical inactivity,
and obesity are risk factors for the development of NCDs.
Kjeldsen et al. reviewed recent international guidelines on
NCDs, all of which recommended health behavior inter-
vention strategies, including quitting smoking and drink-
ing, reducing body weight, and increasing physical activity
[37]. Third, our results were similar to those of the GBD,
showing that with substantial differences in performance
within countries, national averages may mask subnational
disparities within countries [38]. A major challenge that
China faces is regional health disparities. In particular, the
prevalence of NCDs and its risk factors has increased more
rapidly in rural than urban areas, and the eastern region
have a higher prevalence, creating difficulties for policy-
making and allocation of health resources.

NCDs have become a leading life hazard for Chinese
citizens, and their management is a priority for public
health. According to GBD data [1], deaths from NCDs
in 2008 were 657.2 per 100,000, and deaths from NCDs
caused by smoking, alcohol consumption, and a high
BMI were 161.2 per 100,000, 30.1 per 100,000, and 51.1
per 100,000, respectively. Governments should take active
measures to change unhealthy lifestyles and improve pre-
vention and control systems [39]. “Good life for everyone”
has been put into action in line with health-related SDGs
under the subject “three reductions and threefold health”
to encourage health awareness and a safe lifestyle to
enhance Chinese people’s fitness [40]. Implementing high
standards of food and drink, increasing physical activ-
ity in schools and workplaces, and providing smoke-free
areas can largely prevent NCDs. Restrictive policies for
the marketing of unhealthy foods, sugary drinks, tobacco,
and alcohol can help in drastically improving health [41].

NCDs are a challenge for China and most emerging
economies

Among the emerging economies, the BRICS countries
are in different stages of health transition, as reflected in
the different trends in each country. China’s social poli-
cies may have had a positive impact on the construction
of public health. Similarly, in Brazil, various factors, such
as the reform of primary health care, have likely con-
tributed, with multidisciplinary teams underpinning the
Family Health Program and expanded prevention and
integrated care for the management of NCDs [42]. One
study showed that the percentage of Brazilian adults who
smoke decreased from 35% in 1989 to 17% in 2009 [43]. In
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contrast, South African, Russian and Indian governments
have not done enough in this regard, for example, these
countries lack effective pre-screening for diabetes, making
it more difficult for clinicians to control NCDs. A recent
systematic review noted poor health system and public
health responses to NCDs in South Africa [44]. Efforts
to control NCDs in South Africa have had little success,
with smoking rates rising between 2008 and 2011 [45].
The prevalence of hypertension remains high, with only
18% of patients receiving treatment and only 7% of cases
adequately controlled [46]. The increasing prevalence of
diabetes and overweight/obesity may further aggravate
NCDs in South Africa [44]. India has an acute shortage of
primary care doctors with adequate experience in NCDs
[47]. In India, the increasing prevalence of hypertension
and the trend toward elevated blood sugar levels are asso-
ciated with poor diet, including a high intake of sodium,
trans fatty acids, and sugary beverages [48]. In Russia, fac-
tors contributing to the high prevalence of NCDs include
low levels of treatment for hypertension, poor compliance
[49], and the highest alcohol consumption among the
BRICS countries. After the introduction of relevant public
health measures in the mid-2000s, alcohol consumption
declined; however, smoking rates in Russia remain high,
especially among women [50].

The active response of the health system and the con-
struction of a social health consensus can effectively
reduce the incidence and prevalence of NCDs [51]. The
UN Secretary-General concluded that developing coun-
tries still lack the capacity needed to develop and imple-
ment appropriate response strategies. The burden of
NCDs falls disproportionately on the poorest nations;
nevertheless, most of the research devoted to these con-
ditions takes place in richer countries. “We live in an
interconnected world, and there are huge discoveries
waiting to be made by expanding collaborative research.
It’s the right thing to do” [47].

This study has the following limitations. First, NCDs
were self-reported by respondents and may have been
underestimated. The Chinese Thyroid disorders, Iodine
status and Diabetes Epidemiological survey (TIDE
study) showed that the prevalence of self-reported dia-
betes was 6.0%, while the prevalence of self-reported
diabetes, a fasting plasma glucose level >7 mmol/L, a
2-h plasma glucose level >11.1 mmol/L, or an HbAlc
level >6.5% was 12.8% from 2015 to 2017 [52]. Espe-
cially before the health system reform in 2009, there
may have been more serious underestimation. Accord-
ing to the 2008 China National Diabetes and Metabolic
Disorders study, the prevalence of self-reported dia-
betes or physician-diagnosed diabetes was 9.7% [53],
markedly higher than the 1.3% found in our study in
2008. Although the use of medicines and presence



Xue et al. International Journal for Equity in Health (2023) 22:120

of other conditions were assessed, there is still a pos-
sibility that the respondents were not aware of having
NCDs, leading to underestimation. Second, the spe-
cific types of NCDs included in this study were limited,
with only hypertension and diabetes identified. Third,
there are many other risk factors that influence NCDs,
such as hyperlipidemia, dietary factors, socioeconom-
ics, etc., which are not recorded. Fourth, respondents
who consumed alcohol and smoked could have been
more likely to underestimate or underreport their hab-
its for fear of criticism. Fifth, due to its long timespan,
the NHSS conformed to societal and cultural develop-
ments, and the content and focus of the survey have
changed; thus, some data are not available.

Conclusions

In conclusion, the prevalence of NCDs increased rapidly
in China and was similar in urban and rural areas in 2018.
Two key risk factors (drinking and obesity) increased in
prevalence, while the other two key risk factors (smoking
and physical inactivity) decreased. The SDG of reducing
premature deaths from NCDs by one-third can be suc-
cessfully achieved by meeting the organization’s target
on risk factors, although additional efforts are required
to meet hypertension and diabetes targets. These results
provide a wealth of information on the limited allocation
of resources in Healthy China by 2030.
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