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IMPORTANCE Recent data on prevalence, awareness, treatment, and risk factors of diabetes

in China is necessary for interventional efforts.

OBJECTIVE To estimate trends in prevalence, awareness, treatment, and risk factors of

diabetes in China based on national data.

Supplemental content

CME Quiz at
jamacmelookup.com and CME
Questions page 2523

DESIGN, SETTING, AND PARTICIPANTS Cross-sectional nationally representative survey data
collected in adults aged 18 years or older in mainland China from 170 287 participants in the

2013-2014 years and 173 642 participants in the 2018-2019 years.

EXPOSURES Fasting plasma glucose and hemoglobin A,. levels were measured for all
participants. A 2-hour oral glucose tolerance test was conducted for all participants without

diagnosed diabetes.

MAIN OUTCOMES AND MEASURES Primary outcomes were diabetes and prediabetes defined
according to American Diabetes Association criteria. Secondary outcomes were awareness, treatment,
and control of diabetes and prevalence of risk factors. A hemoglobin A, level of less than 7.0%
(53 mmol/mol) among treated patients with diabetes was considered adequate glycemic control.

RESULTS In 2013, the median age was 55.8 years (IQR, 46.4-65.2 years) and the weighted
proportion of women was 50.0%; in 2018, the median age was 51.3 years (IQR, 42.1-61.6
years), and the weighted proportion of women was 49.5%. The estimated prevalence of
diabetes increased from 10.9% (95% Cl, 10.4%-11.5%) in 2013 to 12.4% (95% ClI,

11.8%-13.0%) in 2018 (P < .001). The estimated prevalence of prediabetes was 35.7% (95%
Cl, 34.2%-37.3%) in 2013 and 38.1% (95% Cl, 36.4%-39.7%) in 2018 (P = .07). In 2018, among
adults with diabetes, 36.7% (95% Cl, 34.7%-38.6%) reported being aware of their condition,
and 32.9% (95% Cl, 30.9%-34.8%) reported being treated; 50.1% (95% Cl, 47.5%-52.6%)

of patients receiving treatment were controlled adequately. These rates did not change
significantly from 2013. From 2013 to 2018, low physical activity, high intake of red meat,

overweight, and obesity significantly increased in prevalence.

CONCLUSIONS AND RELEVANCE In this survey study, the estimated diabetes prevalence was
high and increased from 2013 to 2018. There was no significant improvement in the

estimated prevalence of adequate treatment.

JAMA. 2021;326(24):2498-2506. doi:10.1001/jama.2021.22208
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revention and control of noncommunicable diseases is

a public health priority worldwide. However, data have

shown steady increases in noncommunicable diseases,
especially obesity and diabetes, in many countries.!**
Diabetes prevalence in China increased from less than 1% in the
1980s to almost 11% in 2013.>° In 2013, China reported having
the largest number of patients with diabetes and spending the
second highest amount on diabetes and its complications
worldwide.®!° In addition, the population of patients with pre-
diabetes represents a large reservoir of patients at risk of diabe-
tes. Previous research showed low rates of awareness, treat-
ment, and control of diabetes in China,®® compared with the
United States.'? Previous national surveillance data described the
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prevalence and treatment of diabetes in China in 2013.8 An-
other survey reported estimated diabetes prevalence of 11.2%
and prediabetes prevalence of 35.2% in 2015.1%

The prevalence, awareness, and treatment of diabetes var-
ies within populations.>”#!* Socioeconomic and behavioral fac-
tors (eg, diet, smoking) may account for this variation. Behav-
ioral factors are important modifiable factors for diabetes
prevention and management. China haslaunched public health
campaigns to promote healthful behaviors, including tobacco
control, healthful diet, and physical activity. To our knowl-
edge, no nationally representative studies with consistent study
design have comprehensively investigated trends in the preva-
lence, treatment, and risk factors of diabetes in China.
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Prevalence and Treatment of Diabetes in China, 2013-2018

Using nationally and provincially representative data col-
lected in the 2013-2014 and 2018-2019 survey cycles in China,
this study aimed to describe time trends in prevalence of dia-
betes and prediabetes, awareness and treatment of diabetes,
and risk factors associated with diabetes.

Methods

Study Design

The China Chronic Disease and Risk Factors Surveillance is an
ongoing, periodic, nationally representative, cross-sectional
study initiated in 2004 to monitor the prevalence of major non-
communicable diseases and their risk factors in China. It is or-
ganized by the Chinese Center for Disease Control and Pre-
vention. The 2 latest nationally and provincially representative
surveys were conducted with identical methods from June
2013 to May 2014 and August 2018 to June 2019. Results from
the 2013 survey were published previously.® The study pro-
tocols were approved by the Chinese Center for Disease Con-
trol and Prevention ethical review committee and other par-
ticipating institutes. Written informed consent was obtained
from all participants.

The multistage stratified sampling framework and study
protocols for the 2 surveys were described previously.”®' The
response rates were 93.4% in 2013 and 96.8% in 2018 (eTable 1
in the Supplement). Noninstitutionalized participants aged 18
years or older who had been living at their current residence
for at least 6 months within the year before the survey were
enrolled. Pregnant women were excluded.®

Data Collection

The survey included questionnaire interviews, anthropometric
measurements, and blood sample collection and measurement.
Questionnaires including demographic characteristics, medical
history, and socioeconomic and behavioral factors were admin-
istered by trained interviewers. Trained staffin local community
clinics measured height using mechanical anthropometry sta-
diometers (Bengbu Equipment), weight using electronic body
scales with regular calibration, and waist circumference using
torch shape measuring tape (Foshan Equipment).

Plasma glucose was measured after an overnight fast for
every participant and at 2 hours after a 75-g oral glucose tol-
erance test among participants without a self-reported diabe-
tes history. Plasma glucose was measured using hexokinase
methods according to the protocol at 290 sites and using stan-
dardized glucose oxidase in 8 sites, within 24 hours of sample
collection. A web-based quality monitoring system for plasma
glucose measurement was applied.'® Hemoglobin A, (HbA,.)
was measured using venous blood samples within 4 weeks of
blood collection with quantitative high-performance liquid
chromatography and the boronate affinity method (Bio-Rad
D-10 Hemoglobin Analyzer) at the central laboratory. All these
procedures followed a standard protocol.”#1°

Covariates and Diabetes Risk Factors
Sociodemographic and lifestyle characteristics and related risk

factors were self-reported in face-to-face interviews, includ-
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Key Points

Question What is the prevalence of diabetes and prediabetes and
diabetes treatment in China?

Findings In this nationally representative cross-sectional study
conducted in mainland China with 173 642 participants in 2018,
the estimated overall prevalence of diabetes was 12.4% and of
prediabetes was 38.1%, with awareness of diabetes in 36.7%,
treatment in 32.9%, and adequate control in 50.1%. Among the
170 287 participants enrolled in 2013, the estimated prevalence of
diabetes was 10.9% and of prediabetes was 35.7%.

Meaning Estimated diabetes prevalence in China increased
significantly from 2013 to 2018, with a low estimated prevalence
of adequate treatment.

ing data on ethnicity, education (<middle school, >middle
school), smoking status (current smoker, former smoker,
nonsmoker), excessive alcohol consumption (alcohol con-
sumption of 15 g/d or greater for women and 25 g/d or greater
for men), low physical activity (<150 minutes/week), low
fruit and vegetable intake (<400 g/d), and high red meat in-
take (=100 g/d). Ethnicity was obtained using fixed catego-
ries and was cross-checked with the participant’s identifica-
tion card by the interviewer (Table 1).

Underweight was defined as body mass index (BMI) of less
than 18.5; normal weight, 18.5 to 23.9; overweight, 24 t0 27.9, and
obesity, 28 or higher, according to the Chinese national standard."”
Central obesity was defined as waist circumference of 90 cm or
greater for men and 85 cm or greater for women.'®

Health Outcomes

Primary outcomes were prevalence of diabetes and prediabe-
tes according to American Diabetes Association criteria.'® Dia-
betes was defined as participants with self-reported diabetes
diagnosed by a health professional or with a fasting plasma glu-
cose level of 126 mg/dL or greater, a 2-hour plasma glucose level
of 200 mg/dL or greater after a 75-g oral glucose challenge, or
HbA, level of 6.5% or greater. Prediabetes was defined as par-
ticipants who did not have diabetes but who had a fasting
plasma glucose of 100 to 125 mg/dL, a 2-hour plasma glucose
0f140-199 mg/dL, or HbA, level of 5.7% to 6.4%. (To convert
glucose from mg/dL to mmol/L, multiply by 0.0555; HbA,,
from percentage to mmol/mol, subtract 2.15 and multiply
by 10.929. BMI is calculated as weight in kilograms divided by
height in meters squared.)

Secondary outcomes were awareness, treatment, and
control rates of diabetes and risk factors for diabetes. Aware-
ness rate was defined as the proportion of individuals with
self-reported, physician-diagnosed diabetes among all
patients with diabetes. For participants who reported having
diabetes, they were asked about the use of oral diabetic
medication, insulin use, dietary change, and physical activity
as measures to manage the condition. Among all patients
with diabetes, the treatment rate was defined as the propor-
tion of individuals receiving diabetes treatment, including
oral medication, insulin, dietary management, and increased
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Table 1. General Characteristics and Potential Risk Factors of Diabetes in Chinese Adults in the 2013-2014 and 2018-2019 Surveys?

Chinese adults, No. (%)

2018 2013
All Men Women All Men Women
All 173 642 (100.0) 76726 (50.0) 96916 (50.0) 170287 (100.0) 72736 (50.5) 97551 (49.5)
Age,y
Median (IQR) 51.3(42.1-61.6) 55.0 (44.3-64.5) 53.4(43.9-63.0) 55.8 (46.6-65.2) 55.0 (44.3-64.5) 53.4(43.9-63.0)
18-29 9046 (24.7) 3877 (24.7) 5169 (24.7) 13486 (25.1) 6475 (25.1) 7011 (25.1)
30-39 17173 (20.5) 6995 (20.7) 10178 (20.2) 21980 (20.3) 9397 (20.5) 12583 (20.2)
40-49 31466 (22.1) 13117 (22.2) 18349 (22.1) 42268 (22.1) 16867 (22.2) 25401 (21.9)
50-59 45951 (15.6) 19500 (15.7) 26451 (15.6) 43011 (15.4) 17 585 (15.6) 25426 (15.3)
60-69 47291(9.7) 21879 (9.8) 25412 (9.6) 32714 (9.6) 14556 (9.7) 18158 (9.6)
270 22715 (7.4) 11358 (7.0) 11357 (7.8) 16 828 (7.4) 7856 (6.9) 8972 (8.0)
Socioeconomic status
Education
<Primary school 86187 (31.7) 32013 (25.8) 54174 (37.6) 82154 (36.3) 29010 (29.6) 53144 (43.3)
Secondary school 52822 (33.2) 27432(36.7) 25390(29.7) 53216 (36.2) 26366 (40.1) 26850(32.3)
High school 22645 (17.6) 11795 (20.0) 10850(15.1) 23725(17.0) 11737 (19.3) 11988 (14.7)
2College or above 11988 (17.5) 5486 (17.4) 6502 (17.6) 11093 (10.4) 5574 (11.1) 5519 (9.8)
Household income per capita,
yuan/y®
No. 134 146 59960 74186 130309 56691 73618
<16000 32668 (18.4) 15290 (18.4) 17378 (18.3) 32481 (19.2) 14488 (19.2) 17993 (19.1)
16 000-<30 000 21686 (13.9) 9688 (13.7) 11998 (14.2) 25847 (17.8) 10924 (17.6) 14923 (18.0)
30000-<50000 30612 (22.3) 13529 (22.3) 17083 (22.2) 36563 (29.0) 15849 (28.7) 20714 (29.3)
250000 49180 (45.4) 21453 (45.5) 27727 (45.3) 35418 (34.0) 15430 (34.5) 19988 (33.6)
Urban residence® 70790 (51.8) 29790(52.1) 41000 (51.6) 78317 (45.6) 31793 (44.8) 46524 (46.5)
Behavioral factors
Never smoked 120507 (69.1) 27023 (40.8) 93484 (97.4) 119556 (67.8) 25589 (38.9) 93967 (97.3)
Current smoker 41946 (26.0) 39220(50.1) 2726 (2.0) 41515 (27.4) 38609 (52.2) 2906 (2.3)
Past smoker 11189 (4.8) 10483 (9.1) 706 (0.5) 9118 (4.7) 8500 (8.9) 618 (0.5)
Excessive alcohol 15146 (8.2) 13754 (15.3) 1392 (1.1) 14597 (9.3) 13190(17.2) 1407 (1.3)
consumption?
<400 g/d of fruits or vegetables 79450 (44.4) 35540 (45.4) 43910 (43.5) 80529 (46.7) 34889 (47.1) 45640 (46.2)
2100 g/d of red meat 62980 (42.3) 32488 (49.7) 30492 (34.9) 50822 (32.6) 25767 (38.2) 25055 (26.9)
<150 min/wk of exercise 33839 (22.0) 16736 (24.1) 17103 (19.9) 24291 (16.0) 12314 (17.9) 11977 (14.1)
Weight status
Based on Chinese BMI standard
Underweight (<18.5) 5104 (4.2) 2217 (3.8) 2887 (4.5) 5980 (4.5) 2583 (4.1) 3397 (4.9)
Normal (18.5-23.9) 75659 (44.8) 33694 (41.6) 41965 (48.0) 78716 (48.9) 34509 (47.9) 44207 (49.9)
Overweight (24-27.9) 64690 (34.5) 28862 (36.4) 35828 (32.7) 59958 (32.5) 25522 (33.8) 34436 (31.1)
Obesity (228) 28189 (16.5) 11953(18.2) 16236 (14.8) 25633 (14.1) 10122 (14.1) 15511 (14.2)
Based on WHO BMI standard
Underweight (<18.5) 5104 (4.2) 2217 (3.8) 2887 (4.5) 5980 (4.5) 2583 (4.1) 3397 (4.9)
Normal (18.5-24.9) 95084 (55.2) 42307 (51.8) 52777 (58.6) 97159 (59.0) 42317 (58.4) 54842 (59.7)
Overweight (25-29.9) 60925 (32.8) 27177 (35.8) 33748 (29.8) 55718 (30.1) 23601 (31.4) 32117 (28.8)
Obesity (230) 12529 (7.9) 5025 (8.6) 7504 (7.2) 11430 (6.4) 4235(6.1) 7195 (6.6)
Central obesity (men 290 cm, 69296 (35.4) 28413 (37.3) 40883 (33.5) 61612 (31.6) 24065 (30.7) 37547 (32.6)
women 285 cm)
(continued)
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Table 1. General Characteristics and Potential Risk Factors of Diabetes in Chinese Adults in the 2013-2014 and 2018-2019 Surveys? (continued)

Chinese adults, No. (%)

2018 2013

All Men Women All Men Women
Ethnicity®
Han 152393 (91.1) 67339 (91.3) 85054 (90.9) 150766 (91.5) 64012 (91.9) 86754 (91.1)
Tibetan 3247 (0.2) 1507 (0.2) 1740(0.2) 3103 (0.3) 1328(0.3) 1775 (0.4)
Zhuang 2288 (1.1) 942 (1.0) 1346 (1.2) 2081(0.8) 798 (0.7) 1283 (0.9)
Manchu (Man) 2354 (2.0) 1017 (2.0) 1337(1.9) 2106 (1.7) 893 (1.6) 1213(1.9)
Uyghur (Wei) 2330(0.9) 1039 (0.9) 1291 (0.9) 1929 (0.8) 1029 (0.9) 900 (0.8)
Hui (Muslim) 2496 (0.8) 1095 (0.7) 1401 (0.9) 2085 (0.6) 990 (0.6) 1095 (0.5)
Other 8534 (3.9) 3787 (3.8) 4747 (4.0) 8217 (4.3) 3686 (4.1) 4531 (4.4)

Abbreviation: BMI, body mass index, calculated as weight in kilograms divided
by height in meters squared.
2 No. of patients was the unweighted number of subcategories denominator;
the percentages were weighted.
®1n 2013, 39 496 participants refused to answer; in 2018, 39978 refused
to answer or answered “do not know." Absolute values are presented for
household income. Purchasing power parity: 1US$ is equivalent to
4.2 Chinese ¥ in 2018.

€ Urban and rural residents were defined by the participants’ habitual residence,
which was classified by the criteria by the National Bureau of Statistics.

9 Excessive alcohol consumption was defined as alcohol consumption 15 g/d
or more for women, or 25 g/d or more for men.

© Ethnicity was obtained using fixed categories and was cross-checked with the
participants’ identification card by the interviewer. Only ethnic groups with
more than 2000 samples were listed. Other refers to other ethnicity groups
in China apart from the ones listed.

physical activity. The control rate was defined as the propor-
tion of individuals with an HbA,_ level of less than 7.0%
among patients receiving diabetes treatment.

Statistical Analysis

National estimates of the prevalence of diabetes and predia-
betes; rates of diabetes awareness, treatment, and control; and
proportions of related risk factors were calculated. Sampling
weights were used in the analyses to produce nationally rep-
resentative estimates. Taylor series linearization with a com-
plex sampling design and finite population correction was used
to estimate 95% Cls. Unweighted estimates were provided for
ethnicity because ethnicity was not considered in the multi-
stage sampling design.

Linear regression models were used to test the change in
prevalence between 2018 and 2013 (absolute % increase equals
prevalence in 2018 minus prevalence in 2013). The Jackknife
replicate method was used for calculating relative percent-
age increase between 2013 and 2018. Because the amount of
missing data was very small, we did not conduct imputation
calculations. Only participants with complete data on age, sex,
residence, BMI, and diabetes-related health outcomes were in-
cluded in models.

A 2-tailed P value of <.05 was considered statistically sig-
nificant. Because of the potential for type I error due to mul-
tiple comparisons, findings for analyses of secondary end
points should be interpreted as exploratory. Data were ana-
lyzed with SAS version 9.4 (SAS Institute Inc).

. |
Results

The 2013 survey enrolled 179 347 participants and the 2018
survey enrolled 184 509 participants. After exclusion of 9060
participants in 2013 and 10 867 in 2018 who had incomplete

jama.com

records, the final analyses included 170 287 participants in
2013 and 173 642 in 2018.

The median age was 55.8 years (IQR, 46.4-65.2 years) in
2013 and 51.3 years (IQR, 42.1-61.6 years) in 2018 (Table 1).
In 2018, 50.1% of Chinese men reported current smoking;
44.4% of adults reported low fruit and vegetable intake, 42.3%
reported high red meat intake; and 22.0% reported low physi-
cal activity. More men than women were current smokers and
had excessive alcohol drinking (P < .001). Based on Chinese
BMI standards, 34.5% were overweight and 16.5% had obe-
sity. In addition, 35.4% had central obesity.

The overall standardized prevalence estimates of diabe-
tes increased significantly from 10.9% (95% CI, 10.4%-11.5%)
in 2013 to 12.4% (95% CI, 11.8%-13.0%) in 2018 (P < .001)
(Table 2). The estimated prevalence of prediabetes was 35.7%
(95% CI, 34.2%-37.3%) in 2013 and 38.1% (95% CI, 36.4%-
39.7%) in 2018 (P = .07) (Table 3). The combined prevalence
of diabetes and prediabetes in 2018 was 50.5%. A minority
of participants with diabetes were aware of the diagnosis
at the time of the 2018 survey: 4.5% (95% CI, 4.2%-4.8%) of
Chinese adults reported a previous diagnosis of diabetes. In
both surveys, women had a significantly lower prevalence of
diabetes and prediabetes than men: women, 10.2% (95% CI,
9.7%-10.7%) vs men 11.7% (95% CI, 11.0%-12.4%) in 2013 and
11.5% (95% CI, 10.8%-12.2%) vs 13.3% (95% CI, 12.6%-14.0%)
in 2018 (P < .001). The prevalence of diabetes increased with
age: 5.0% (95% CI, 4.0%-6.1%) for those aged 18 through 29
years and 20.7% (95% CI, 19.1%-22.3%) for those 79 years or
older in 2013; 5.0% (95% CI, 3.9%-6.2%) for those aged 18
through 29 years and 27.3% (95% CI, 25.7%-28.9%) for those
70 years or older in 2018 (P < .001).

In 2018, among adults with diabetes, 36.7% (95% CI, 34.7%-
38.6%) were aware of their diagnosis and 32.9% (95% CI,
30.9%-34.8%) were being treated with medication, dietary
control, or increased activity. Of those receiving treatment for
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Table 3. Weighted Prevalence of Prediabetes Based on 3 Different Diagnostic Criteria in Chinese Adults in the 2013-2014 and 2018-2019 Surveys®

Prevalence of prediabetes by diagnostic criteria (95% Cl), %°

Sample size FPG, 2-h PG, or HbA, ¢ FPG or 2-h PG FPG

2018 2013 2018 2013¢ 2018¢ 2013¢ 2018 2013¢
All 173642 170287 38.1(36.4-39.7)  35.7(34.2-37.3)  35.1(33.3-36.9)  30.8(29.1-32.6)  31.9(29.9-33.8)  27.4(25.6-29.3)
Sex
Men 76726 72736 41.2(39.3-43.0)  36.4(34.7-38.1)  38.1(36.2-40.0) 31.8(29.9-33.6)  35.1(33.0-37.1)  28.6(26.6-30.6)
Women 96916 97551 34.9(33.2-36.7)  35.0(33.5-36.6)  32.1(30.2-34.0) 29.9(28.1-31.6)  28.7(26.7-30.6)  26.2(24.4-28.0)
Age group, y
18-29 9046 13486 27.3(24.6-29.9)  26.2(23.9-28.4)  25.8(23.0-28.5)  23.0(20.7-25.4)  22.3(19.7-24.9)  20.2(18.0-22.5)
30-39 17173 21980 34.2(32.0-36.4) 32.1(30.2-34.1) 31.8(29.6-34.0) 28.8(26.9-30.8) 28.2(25.8-30.6) 25.4(23.4-27.4)
40-49 31466 42268 40.3(38.3-42.3) 37.8(36.0-39.7)  37.4(35.4-39.5)  32.8(30.8-34.9)  34.2(32.0-36.3)  29.4(27.3-31.5)
50-59 45951 43011 45.8(44.4-473) 42.0(40.4-43.5) 41.3(39.6-42.9) 35.3(33.4-37.1)  38.8(37.0-40.6)  32.0(30.0-33.9)
60-69 47291 32714 47.6 (46.3-48.9) 45.2 (43.8-46.6) 43.1(41.6-44.6) 37.7 (36.1-39.4) 40.5 (38.7-42.4) 33.9(32.0-35.8)
270 22715 16 828 48.9 (47.4-50.4)  46.5(44.4-48.6) 44.7(43.1-46.3) 38.4(36.2-40.7) 40.8(38.9-42.8)  33.5(31.2-35.7)
Residence
Urban 70790 78317 36.5(34.2-38.8)  34.3(32.3-36.2) 33.4(31.0-35.9) 29.7(27.6-31.9)  30.4(27.9-33.0)  26.7 (24.4-29.0)
Rural 102852 91970 39.8(37.7-41.9)  37.0(35.1-38.8)  36.9(34.6-39.2)  31.7(29.7-33.8)  33.4(30.8-35.9)  28.0(25.8-30.2)

Abbreviations: FPG, fasting plasma glucose; HbA,., hemoglobin A,;
PG, postprandial glucose.

@ For an explanation of how weighted prevalence was calculated, see the Table 2
footnotes.

®For the definition of prediabetes based on HbA,, FPG, or 2-hour PG, see the
Methods section.

See eTable 3 in the Supplement for absolute percentage increases from 2013
to 2018.

diabetes, 50.1% (95% CI, 47.5%-52.6%) controlled it ad-
equately (Table 4). No significant differences were observed
between 2013 and 2018.

Women had a statistically significant higher awareness and
treatment rates than did men in both surveys. In 2013, 39.8%
(95% ClI, 37.5%-42.2%) of women Vs 33.5% (95% CI, 31.2%-
35.9%) of men were aware of their diagnosis and 35.3% (95% CI,
33.0%-37.5%) vs 29.5% (95% CI, 27.4%-31.6%) were being treated.
In 2018, 41.2% (95% CI, 38.8%-43.6%) of women vs 32.8% (95%
CI, 30.7%-34.8%) of men were aware of their diagnosis and 37.0%
(95% CI, 34.6%-39.5%) of women vs 29.3% (95% CI, 27.3%-
31.2%) of men were being treated (all P < .001) (Table 4).

Between 2013 and 2018, urban residence and reported edu-
cational level increased significantly (P < .001) (Table 5). Cur-
rent smoking decreased from 27.5% (95% CI, 26.7%-28.2%) in
2013 t0 26.0% (95% CI, 25.1%-26.9%) in 2018 and excessive al-
cohol consumption decreased from 9.3% (95% CI, 8.8%-9.8%)
in 2013 t0 8.2% (95% CI, 7.6%-8.8%) in 2018. However, the preva-
lence of high red meat intake increased from 32.6% (95% CI,
30.5%-34.7%) in 2013 to 42.3% (95% CI, 40.1%-44.5%) in 2018;
insufficient physical activity increased from 16.0% (95% CI,
14.8%-17.0%) in 2013 to 22.0% (95% CI, 20.3%-23.2%) in 2018
(P < .001); overweight increased significantly from 32.5% (95%
CI, 31.7%-33.2%) in 2013 to 34.5% (95% CI, 33.8%-35.3%) in 2018;
obesity increased from 14.1% (95% CI, 13.5%-14.8%) in 2013 to
16.5% (95% CI, 15.9%-17.1%) in 2018; and central obesity in-
creased significantly from 31.6% (95% CI, 30.5%-32.8%) in 2013
t0 35.4% (95% CI, 34.3%-36.5%) in 2018 (P < .001).

|
Discussion

In this survey study conducted in China, the estimated dia-
betes prevalence was high and increased significantly from

jama.com

2013 to 2018. There was no significant improvement in the es-
timated prevalence of adequate treatment. The rates of aware-
ness, treatment, and control of diabetes remained low from
2013 to 2018. The prevalence and treatment of diabetes var-
ied significantly by sex, age group, and residence.

To our knowledge, this study provides, the most updated
information about prevalence, treatment, and risk factors of
diabetes in China, based on the largest sample size. The data
were more recent and the sample size larger compared with
another study that used data from 75880 participants in
2015-2017.1 Study protocols have been consistent since 2004
and thus the findings represent comparable data over time on
noncommunicable diseases in China.

The updated prevalence estimate of diabetes among
Chinese adults (12.4%) was higher than a global estimate (8.3%
in 2019)!° and an estimate for India (6.7% in 2016),% but lower
than in the US (14.6% in 2018) and South Korea (13.7% in
2016).2° The high and increased diabetes prevalence; low and
stagnated rates of awareness, treatment, and control; high over-
weight and obesity rates; and worsened reported lifestyle fac-
tors indicate that the health burden of diabetes and its com-
plications is increasing in China. The burden may become
further intensified by the large population with prediabetes,
shifts in lifestyle factors, and increasing overweight and obe-
sity prevalence. Over the past 2 decades, China has experi-
enced arapid increase in obesity,' with a projected overweight-
obesity prevalence of 65.3% by 2030.%! This is accompanied
by the findings in this study of a high prevalence of adverse
health-related behaviors, including smoking, insufficient
physical activity, low fruit and vegetable intake, and high red
meat intake.

The findings may be associated with many individual and
contextual factors. These include prevalent behavioral fac-
tors like smoking, dietary intake, and sedentary lifestyle, as
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Table 5. Prevalence of Risk Factors in Chinese Adults in the 2013-2014 and 2018-2019 Surveys®

Prevalence (95% Cl), %

2018

2013

Absolute change

Urban residence
Education = middle school
Overweight and obesity (BMI >24)
Overweight (BMI 24-27.9)
Obesity (BMI 228)
Central obesity (men 290 cm, women 285 cm)
Current smoker
Excessive alcohol consumption®
Low physical activity <150 min/wk
High red meat intake 2100 g/d
Low fruit or vegetable intake <400 g/d

51.9 (47.2 to 56.5)
68.3 (66.2 t0 70.3)
51.0 (50.0 to 52.1)
34.5 (33.8t0 35.3)
16.5 (15.9t0 17.1)
35.4 (34.3 t0 36.5)
26.0 (25.1t0 26.9)
8.2(7.6108.8)

22.0(20.3t023.2)
42.3 (40.1 to 44.5)
44.4(42.5 t0 46.4)

45.6 (41.7 t0 49.6)
63.7 (61.6 0 65.7)
46.6 (45.4t0 47.8)
32.5(31.7t033.2)
14.1(13.5t0 14.8)
31.6 (30.5 t0 32.8)
27.5(26.7 t0 28.2)
9.3(8.8t09.8)

16.0 (14.8 t0 17.0)
32.6 (30.5 t0 34.7)
46.7 (44.5 t0 48.9)

6.4(1.3t011.4)
4.6(2.4106.8)
4.5(3.0t05.9)
2.0(1.2t03.0)
2.4(1.5t03.2)
3.8(2.3t05.2)
-1.5(-2.6-0.4)
-1.1(-1.8-0.4)
6.0 (4.3t07.7)
9.5 (7.0t0 12.0)
-2.2(-4.7t00.3)

Original Investigation Research

Abbreviation: BMI, body mass index,
calculated as weight in kilograms
divided by height in meters squared.

2 Weighted rates were calculated to
be representative of the Chinese
adults. The distributions of the risk
factors were in the whole Chinese
population.

b Excessive alcohol consumption was

defined as alcohol consumption 15
g/d or more for women and 25 g/d

or more for men.

well as an aging population, urbanization, psychosocial stress,
environmental pollution, health illiteracy, and lack of opti-
mal health care coverage and service.'>?"># Reasons for the
urban-rural differences in the prevalence and treatment of dia-
betes require further investigation.'*:2> Potential explana-
tions include environmental, socioeconomic, lifestyle, and
policy factors.®262° Although diabetes was more prevalent
among urban residents in China, the associated excess mor-
tality was higher among rural residents.?*

The findings of this study have important clinical and pub-
lic health implications. Comprehensive actions are needed to
address the national diabetes burden from health, economic,
and social perspectives. The poor awareness, treatment, and
control rates of diabetes in China suggest a critical time frame
for action. The urban-rural and regional differences in diabe-
tes prevalence and management suggest the need for popula-
tion-specific tailored interventions to be more effective. The on-
going “Healthy China 2030” national campaigns,>° started in
2016, provide opportunities to facilitate such interventions.

To address the increasing diabetes burden in China, trans-
lation and implementation studies are required to develop bet-
ter integrated, tailored, and sustainable interventions. The
complex barriers at multiple levels for improving risk factors
for diabetes and its management need to be better under-

stood. Periodic evaluation of how national programs and poli-
cies affect trends and patterns in diabetes may provide valu-
able insights.

Limitations

This study had several limitations. First, the cross-sectional
data cannot be used to determine causal relationships. Sec-
ond, self-reported variables, such as the physician diagnosed
diabetes, treatment of diabetes, and lifestyle risk factors, are
susceptible to response bias and to inaccuracy. Third, diabe-
tes treatment and control rates used in this study were con-
sistent with previous studies in China but defined differently
than estimates from some other countries like the US, which
may limit comparability. Fourth, the lack of a comprehensive
dietary assessment limited studying the association of di-
etary intake with diabetes.

. |
Conclusions

In this survey study, the estimated diabetes prevalence was
high and increased from 2013 to 2018. There was no sig-
nificant improvement in the estimated prevalence of ad-
equate treatment.
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