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Burden of viral hepatitis caused by specific
aetiologies in China, 1990–2016: findings
from the GBD 2016
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Abstract

Background: The aim of this study is to quantify the burden caused by viral hepatitis in China from 1990 to 2016.

Methods: Data from the GBD 2016 study were extracted to calculate incidence, prevalence and disability-adjusted
life years (DALYs). Trends in DALYs were assessed in 33 provinces/regions.

Results: From 1990 to 2016, the total incidence of hepatitis decreased by 88.5%. However, the prevalence of
hepatitis (counts in thousands), increased by 37.6% from 153,856 (95% UI: 136,047-172,319) in 1990 to 211,721 (95%
UI: 179,776-240,981) in 2016, with age-standardized prevalence rates changing slightly. The number and age-
standardized rates of prevalence increased by 35.9 and 1.6% for hepatitis B, respectively, and by 81.8 and 30.4% for
hepatitis C. Guangxi, Guangdong and Hainan had the highest age-standardized prevalence rates (≥16,500 per
100,000). Tibet, Qinghai and Gansu had the highest age-standardized DALYs rates (≥40 per 100,000). The largest
absolute number of DALYs was observed in the 15–49 year age group in 2016. The highest rate of DALYs occurred
in males aged 50–69 years and in females aged ≧70 years.

Conclusion: The incidence and DALYs of viral hepatitis decreased dramatically from 1990 to 2016. However, the
prevalence still remains at a high level, which may result in heavy burdens in the future.
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Background
Viral hepatitis, which results from inflammation of the
liver, is a major public health concern [1–4]. Viral hepa-
titis can be caused by a series of viruses, namely, hepa-
titis A virus (HAV), hepatitis B virus (HBV), hepatitis C
virus (HCV), hepatitis D virus (HDV), and hepatitis E

virus (HEV). HBV and HCV frequently cause chronic
hepatitis, which can lead to progressive cirrhosis and to
primary liver cancer. World Health Organization
(WHO) estimated that 1 in 3 people throughout the
world had been infected by HBV or HCV [5] in 2015
and 640 million people had been infected globally in
2016. Among these, 304.6 million were new cases. Ap-
proximately 159 million people are infected with acute
HAV and 119 million people are infected with HBV [6].
Viral hepatitis causes approximately 1.5 million deaths
and significantly affects the quality of life of hundreds of
millions of people at the global level [7].
China is a high epidemic area of hepatitis: in the past

few decades, China has made great efforts to prevent
and control infectious diseases, including hepatitis, and
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has achieved good results, with the incidence of hepatitis
dropping dramatically. However, due to the large popula-
tion base in China, there are still many cases of hepatitis.
China’s legal infectious disease reporting system has found
that more than 1.3 million cases of viral hepatitis are diag-
nosed annually, accounting for one third of the total re-
ported cases. Viral hepatitis ranks first among infectious
diseases, of which hepatitis B accounts for 80% of all hepa-
titis cases. In addition to seriously threatening human
health, viral hepatitis also brings heavy economic burdens
to patients. The direct economic loss caused by hepatitis B
in China is at least 500 billion RMB every year. The medical
costs associated with the management of chronic hepatitis
B in a few areas in China have been reported [8, 9]. Despite
the large burden of disease, investments in hepatitis remain
limited at the national and international levels when com-
pared with some other major infectious diseases.
In this study, we first presented a systematic analysis of

four kinds of viral hepatitis at the age-sex-provincial level
by using updated data from the Global Burden of Diseases,
Injuries, and Risk Factors Study (GBD2016), to estimate the
incidence and prevalence of hepatitis and calculate years of
life lost (YLLs), years lived with disability (YLDs) and
disability-adjusted life years (DALYs). Therefore, our study
can provide basic information on the current status of
hepatitis for policy decision-makers to identify high-risk
populations and regions and to make reasonable allocations
of the limited funds for prevention and treatment.

Methods
All data used in this study were obtained from the GBD
2016, which covered 195 countries and territories between
1990 and 2016. The incidence, prevalence, YLLs, YLDs and
DALYs for hepatitis from 33 provinces/regions were ana-
lyzed, including the Hong Kong and Macao Special Admin-
istrative Regions (SAR). The Socio-Demographic Index
(SDI) levels of the 33 provinces/regions were classified into
high-middle SDI, middle SDI and low-middle SDI accord-
ing to the SDI value estimated from GBD 2016.
The definitions of acute hepatitis A, hepatitis B, hepatitis

C, and acute hepatitis E were infection with the correspond-
ing virus resulting in anti-HAV IgG, HBsAg, anti-HCV IgG,
and anti-HEV IgG seroconversion, respectively, regardless of
symptoms. All ICD-10 codes under the headings B15, B16,
B17.0, B19.1, B35.3, B17.1, B19.2 and B17.2 were included.
Details of the methodology used in the GBD studies in

general and the main changes incorporated into the GBD
2016 methods, have been described previously [6, 10]. In
brief, DisMod-MR 2.1, a Bayesian meta-regression tool,
was used as the main method of estimation in order to en-
sure consistency between incidence, prevalence, remission,
and cause of death rates for each condition. DALYs were
calculated as the sum of YLLs and YLDs for each cause,
location, age group, sex, and year. YLDs were the number

of years living with a disability multiplied by a disability
weighting, which was derived from general population-
based surveys [11] and reflected the severity of the disabil-
ity. YLLs were calculated by multiplying the number of
deaths from each cause in each age-group by the reference
life expectancy at the average age of death for those who
die in that age group. Age-standardized rates were com-
puted using the world standard population developed for
the GBD study [12]. Spearman correlation was used to re-
late the SDI index with DALYs.
The 95% uncertainty interval (UI) for each quantity

used in the analyses was estimated by taking 1000 sam-
ples from the posterior distribution of each quantity,
and using the 25th- and 975th-ordered draws of the un-
certainty distribution.

Results
Incidence and prevalence
We used over 110,000 outcomes of incidence, preva-
lence, YLD, YLL and DALYs for hepatitis and the fol-
lowing three levels: 29 age groups; 33 provinces/regions;
and 7 individual years from 1990 to 2016.
From 1990 to 2016, the incidence of hepatitis in China

(counts in thousands) decreased by 88.5%, from 117,492
(95% UI: 66,517-151,302) to 13,502 (95% UI: 10,918-15,
967), and age-standardized incidence rates per 100,000 de-
creased by 87.1% from 10,114 (95% UI: 5734-12,988) to
1305 (95% UI: 950–1549). However, the prevalence of
hepatitis in China (counts in thousands) increased by
37.6%, from 153,856 (95% UI: 136,047-172,319) in 1990 to
211,721 (95% UI: 179,776-240,981) in 2016, and age-
standardized prevalence rates per 100,000 changed slightly
by − 3.3%, from 13,537 (95% UI: 12,075-15,156) to 13,089
(95% UI: 11,882-15,760) (Table 1).
Among the four kinds of hepatitis, the incidence and

prevalence of acute hepatitis A and acute hepatitis E,
along with the age-standardized rates, all decreased dra-
matically. The case numbers and age-standardized rates
of prevalence increased by 35.9 and 1.6% for hepatitis B,
respectively, and by 81.8 and 30.4% for hepatitis C.
In 2016, Guangdong province ranked first among the 33

provinces/regions of China in the number of newly infected
hepatitis patients with 1,170,000 counts. Tibet, Qinghai and
Gansu had the highest age-standardized incidence rates at
> 2000/100,000 people; Tibet had the highest of all at 12,563/
100,000. Guangxi, Guangdong and Hainan had the highest
age-standardized prevalence rates at > 16,500/100,000,
whereas Beijing, Hong Kong and Macao had the lowest age-
standardized incidence rate and prevalence rate (Table 2).
Among the four kinds of viral hepatitis, the incidence

rates for acute hepatitis A, hepatitis B, and acute hepatitis E
decreased dramatically over the last few decades, especially
acute hepatitis A and hepatitis B (Fig. 1). However, the age-
standardized prevalence rate for hepatitis B decreased
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slightly from 1990 to 2000 then increased from 2005 and
sustained a high level in the past 10 years.
The incidence rates and prevalence rates of the four

kinds of hepatitis by sex and age group in 2016 are
presented in Fig. 2. The low age group (< 5 year) had
the highest incidence rate. For example, the incidence
rate of acute hepatitis A was 5733/100,000 for males
and 6381/100,000 for females and the incidence rate

of acute hepatitis C was 815/100,000 for males and
884/100,000 for females. In most of the age groups,
the incidence rates in males were higher than those
in females. The prevalence rates slightly increased
starting from the < 5 year age group and then sharply
increased at 15–49 year age group. The prevalence
rates for males and females stabilized starting from
the 50–69 year age group.

Fig. 2 Trends in China in 2016 for: (A) incidence rates of hepatitis by sex and age-group; and (B) prevalence rate of hepatitis by sex and
age group

Fig. 1 Trends in China from 1990 to 2016 for: (A) all age and age-standardized incidence rates of hepatitis; and (B) all age and age-standardized
prevalence rate of hepatitis
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DALYs
The DALYs for hepatitis decreased by 78.5%, from 1403,
788 (95% UI: 1,319,601-1507,691) in 1990 to 302,026
(95% UI: 287,096-319,734) in 2016. In 2016, the DALYs
for acute hepatitis A, hepatitis B, hepatitis C and acute
hepatitis E were 14.1, 263.6, 4.1 and 20.2 (in thousands),
respectively. The overall age-standardized DALY rate de-
creased by 85.5% from 135.2 (95% UI: 127.2–1145.0) to
19.6 (95% UI: 18.6–20.8) per 100,000 (Table 1).
Provincial-level DALYs and age-standardized rates of

DALYs per 100,000 in 1990 and 2016 are also shown in
Table 2. In 2016, the top three provinces with the heaviest

disease burden caused by viral hepatitis were Hunan,
Guangdong and Sichuan, with the number of DALYs
> 21,000. Tibet, Qinghai and Gansu had the highest age-
standardized DALY rates at > 40/100,000 people. How-
ever, Hong Kong, Beijing, and Tianjin had the lowest age-
standardized DALY rates.
DALYs number and DALY rates in 2016 by sex and

age group are shown in Table 3 and Fig. 3. In the < 5
year age group, the burden of disease was mainly caused
by acute hepatitis A, with the number of DALYs and
age-standardized DALY rate of 8673 (95% UI: 7320–10,
839) and 14.3 (95% UI: 12.1–17.9)/100,000, respectively.

Fig. 3 Sex difference in DALY rates per 100,000 for four etiologies of viral hepatitis by age group in 2016

Table 3 DALYs and age-standardized DALYs rates in 2016 by aetiology and age-group

Characteristic DALY in count DALYs rates (per 100,000)

Acute
hepatitis A

Hepatitis B Hepatitis C Acute
hepatitis E

Acute
hepatitis A

Hepatitis B Hepatitis C Acute
hepatitis E

Sex

male 7918
(6667–9434)

188,799
(176058–202,826)

2638
(1912–3704)

12,035
(9874–14,674)

1.8
(1.5–2.2)

22.1
(20.7–23.8)

0.4
(0.3–0.5)

2.0
(1.7–2.3)

female 6191
(5199–7367)

74,800
(69795–80,525)

1440
(1064–1910)

8203
(6914–9826)

1.8
(1.5–2.1)

9.2
(8.6–9.9)

0.2
(0.2–0.3)

1.6
(1.4–1.9)

Age-group

< 5 8673
(7320–10,839)

980
(510–1665)

472
(228–920)

2654
(2254–3292)

14.3
(12.1–17.9)

1.6
(0.8–2.7)

0.8
(0.4–1.5)

4.4
(3.7–5.4)

5 to 14 321
(223–454)

509
(328–742)

151
(108–203)

4089
(3609–4672)

0.2
(0.1–0.3)

0.3
(0.2–0.5)

0.1
(0.1–0.1)

2.6
(2.3–3.0)

15 to 49 2713
(1989–3592)

115,597
(107488–124,995)

1085
(746–1529)

8039
(6003–10,422)

0.4
(0.3–0.5)

15.5
(14.4–16.8)

0.1
(0.1–0.4)

1.1
(0.8–1.4)

50 to 69 1767
(1246–2446)

116,715
(109037–124,962)

1931
(1171–3045)

3254
(1887–5270)

0.6
(0.4–0.8)

36.4
(34.0–38.9)

0.6
(0.4–1.0)

1.0
(0.6–1.6)

≧70 634
(439–874)

29,798
(27195–32,331)

440
(267–684)

2202
(1366–3398)

0.8
(0.5–1.0)

35.5
(32.4–38.5)

0.5
(0.3–0.8)

2.6
(1.6–4.1)
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The overall number of DALYs for viral hepatitis gradually
increased starting from the 5–14 year age group and peaked
at the 50–69 year age group for male and ≧70 year age
group for female. The DALY rates in males were higher
than those in females except that in < 5 year age group.
According to the SDI value in 2016, the 33 provinces were

classified into three groups. The mean number of DALYs
for hepatitis B in 2016 was 5970 for the high-middle SDI re-
gion, 8533 for the middle SDI region, and 7828 for the low-
middle SDI region. The age-standardized DALY rates for
hepatitis of the four aetiologies all decreased dramatically
after 2000. In 2016, the age-standardized DALY rates for
hepatitis B were approximately 9.1/100,000 for high-middle
SDI level regions, 17.4/100,000 for middle SDI level regions
and 56.4/100,000 for low-middle SDI level regions (Table. 4).
There was a moderate negative correlation between SDI
and DALYs (rs = − 0.808, P < 0.001).

Discussion
According to a report from WHO, the Western Pacific
(6.2% or 115 million individuals) and African regions
(6.1% or 60 million individuals) have the highest preva-
lence levels of viral hepatitis [13]. With the spread vac-
cination of HAV/HBV, the incidence of viral hepatitis in
China has gone a gentle decline to a steady level but was
still at a high level [14] . At the same time, our results
showed that the prevalence in China is 211,721 (in thou-
sands) in 2016, which accounts for one third of the
world population of hepatitis sufferers [6].
The results of national serum epidemiology survey of

viral hepatitis in China in 1992 showed that the prevalence
rate of HBsAg in the 1–59 age groups was 9.75% [15]. In
2006, a national epidemiological survey of hepatitis B
found that the rate of HBsAg prevalence in the 1–59 age
groups dropped to 7.18% [16]. However, in our study, the

age-standardized prevalence rates for hepatitis from 1990
to 2016 decreased slightly by 3.3% from 13,537 to 13,089
per 100,000 population, while the age-standardized preva-
lence rates for hepatitis B increased slightly by 1.6% from
10,605 to 10,777 per 100,000 population. We accounted
for differences in factors such as diagnostic criteria, test
levels, reporting system, and different standard popula-
tions. However, these differences do not prevent us from
comparing the 33 provinces’ data, which can help us to
judge the burden of viral hepatitis for each province and
make the right medical decisions.
HAV, HBV, HCV and HEV are biologically unrelated

and have different modes of transmission and natural his-
tories of infection. Hepatitis B and hepatitis C are mainly
transmitted through blood, mother-to-child transmission,
and sexual transmission, while hepatitis A and E are
mainly transmitted through the digestive tract. The preva-
lence of hepatitis A is mainly related to poor socio-
economic conditions including high housing density, poor
sanitation system and low water quality [17–19]. The inci-
dence of hepatitis A has dropped significantly in China
since the introduction of the vaccine in the 1990s. In
China, hepatitis B is one of the major diseases that threaten
our health. Although the age-standardized incidence rate
of hepatitis B has decreased significantly after the wide-
spread use of the HBV prophylactic vaccine, the prevalence
rate remains high. For hepatitis B patients who have estab-
lished chronic infections, there is lack of effective treat-
ment strategies due to the complicated course, poor
prognosis and difficulty in curing the infections. The global
prevalence of HCV has been estimated at 1%, which
equates to approximately 71 million people [20]. Chronic
hepatitis C virus infection varies between 0.6 and 10% de-
pending on geographical location [21]. In Western Europe,
the estimated prevalence of hepatitis C is 1.5–3.5% [4]. In

Table 4 The DALYs number and age-standardized DALYs rates per 100,000 of viral hepatitis by SDI in China

Socio-demographic
index

Cause DALY number Age-standardized DALY rate per 100,000

1990 2000 2010 2016 Change from
1990 to 2016(%)

1990 2000 2010 2016 Change from
1990 to 2016(%)

High-middle level Acute hepatitis A 2892 1639 455 319 −88.9 8 4.5 1.2 0.9 − 88.8

Hepatitis B 21,067 20,233 7471 5970 −71.7 62.9 41.5 12.7 9.1 −85.5

Hepatitis C 319 301 105 96 −69.9 1 0.7 0.2 0.3 −70.0

Acute hepatitis E 3252 2376 666 468 −85.6 8.8 5.3 1.5 1 −88.6

Middle level Acute hepatitis A 7608 3072 661 440 −94.2 19.4 11.7 2.9 2 −89.7

Hepatitis B 32,668 24,904 9493 8533 −73.9 101 66.4 21.4 17.4 −82.8

Hepatitis C 490 398 135 133 −72.9 1.6 1.1 0.3 0.3 −81.2

Acute hepatitis E 6555 3552 854 630 −90.4 17.8 10.2 2.7 2 −88.8

Low-middle level Acute hepatitis A 8752 4447 940 531 −93.9 53.7 40.1 14.5 10.8 −79.9

Hepatitis B 26,240 22,803 8847 7828 −70.2 253.4 195.2 68.1 56.4 −77.7

Hepatitis C 401 363 121 111 −72.3 4 3.1 1 0.8 −80.0

Acute hepatitis E 7061 4362 1027 705 −90.0 49.4 32.7 10.1 7.4 −85.0
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China, HCV infection is a commonly reported disease. In-
deed, China has the largest HCV-infected population in
terms of absolute number [22]. In our study, the preva-
lence of hepatitis C in 2016 was approximately 45 million
and increased by 81.8% compared with the prevalence in
1990. Other investigations report similarly rising trends
[23]. There are two possible reasons for this trend. First, it
may be due to lack of effective vaccines. There are safe and
effective vaccines to prevent HAV and HBV, and one vac-
cine for HEV is commercialized for use only in China, but
there are no official approved vaccines for HCV. Second, it
may be due to increased and available HCV diagnostics
over time [24, 25].
Although the age-standardized prevalence rate in China

remains at a high level, the DALY rate had sharply de-
clined by 85.5% from 1990 to 2016. This could be partly
explained by the improved antiviral therapy, especially for
HBV and HCV. The clinical course of HBV and HCV can
be acute and chronic. The clinical manifestations of hepa-
titis can be absent or appear when the disease is advanced
[26]. There was no disability weightings used for asymp-
tomatic acute hepatitis A, B, C or E cases or chronic hepa-
titis B or C cases [10]. Similar trends for prevalence and
DALYs could be observed in most provinces. The top five
provinces suffering a heavy burden of hepatitis were Tibet,
Qinghai, Gansu, Jiangxi and Yunnan. To realize the “2030
Agenda for Sustainable Development Goals” of WHO [27]
and support national hepatitis elimination plans, we
should provide adequate funding for those provinces.
HAV and HEV cause only acute hepatitis and are trans-

mitted mostly through exposure to contaminated food or
water. In our analysis, although the disease burden caused
by hepatitis A decreased dramatically from 1990 to 2016,
the percentage of disease burden caused by hepatitis A
was still high in the low age group population. It is neces-
sary to recommend vaccination to all children aged 1 year
and older [19]. In China, thanks to the universal HBV
immunization programme for newborn babies initiated in
1992, the prevalence of anti-HBs was higher in fully im-
munized children (63.2–74.3%) than in non-immunized
children (21.1–34.8%) [28]. The burden of hepatitis B in
2016 decreased dramatically with the total DALYs peaking
in the 5069 year age group. The age-standardized preva-
lence rate in males was higher than that in females, which
was also represented in other reports [29–31].
Our study provided the most up-to-date systematic ana-

lysis on the disease burden of hepatitis in China. We can
not only compare the prevalence, incidence, and DALY
rate to other countries, but also compare them at the pro-
vincial level. The data used in the study were mainly from
the GBD2016 study. To improve model validity and
decrease uncertainty from various sources, GBD allows
annual improvement to the methods and available data
sources. However, limitations still remained [6, 10, 32],

which were also applied in our study. First, severity distri-
bution data across sequelae for most diseases were from
high-income countries, which might lead to underestima-
tion of YLDs. Second, data sources from national surveys,
cancer registries, and surveillance systems of the Disease
Control and Prevention could not represent the overall
trend of prevalence and DALYs. Third, viral hepatitis were
defined on the basis of HAV IgG, HBsAg, HCV Ab, and
HEV IgG which do not clearly distinguish acute viral
hepatitis, chronic viral hepatitis, versus resolved viral
hepatitis. At last, the disease burden of HDV was not eval-
uated in the GBD2016 and the current study.

Conclusion
The burden of hepatitis decreased rapidly in China from
1990 to 2016. However, the prevalence rates of hepatitis
B and C remained high, with large gaps among prov-
inces and populations. The challenges of communicable
disease control persist. Especially for hepatitis B, effect-
ive treatment should be carried out to prevent chronic
patients from developing cirrhosis and liver cancer,
which may exert a large burden on society in the future.
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