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Background: Rotavirus is globally recognized as an important cause of acute 
gastroenteritis in young children. Whereas previous studies focused more on 
sporadic diarrhea, the epidemiological characteristics of rotavirus outbreaks 
have not been systematically understood.

Methods: This systematic review was carried out according to the Preferred 
Reporting Items for Systematic Review and Meta-Analysis standards, WANFANG, 
China National Knowledge Infrastructure (CNKI), PubMed, and Web of Science 
databases were searched from database inception to February 20, 2022. 
We  used SPSS 21.0 statistical software for data analysis, RStudio1.4.1717, and 
ArcGIS trial version for plotting bar graphs and maps.

Results: Among 1,596 articles, 78 were included, with 92 rotavirus outbreaks 
and 96,128 cases. Most outbreaks (67.39%, 62/92) occurred in winter and spring. 
The number of rotavirus outbreaks reported in the eastern region was more than 
that in the western region. Outbreaks were most commonly reported in villages 
(33/92, 35.87%), followed by hospitals (19, 20.65%). The outbreak duration was 
longer in factories and workers’ living places, and villages, while it was shorter in 
hospitals. Waterborne transmission was the main transmission mode, with the 
longest duration and the largest number of cases. Rotavirus groups were identified 
in 66 outbreaks, with 40 outbreaks (60.61%) caused by Group B rotaviruses and 
26 outbreaks (39.39%) caused by Group A rotaviruses. Significant differences 
were found in duration, number of cases, settings, population distribution, and 
transmission modes between Groups A and B rotavirus outbreaks.

Conclusion: Rotavirus is an important cause of acute gastroenteritis outbreaks 
in China. It should also be considered in the investigation of acute gastroenteritis 
outbreaks, especially norovirus-negative outbreaks.
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1 Background

Acute gastroenteritis accounts for a significant portion of global morbidity and mortality. 
Norovirus is the most common pathogen of acute gastroenterological outbreaks, and 
outbreaks caused by rotavirus are also common (1). Rotavirus is a non-enveloped virus 
classified within the Reoviridae family. The 11 segments of double-stranded RNA residing in 
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the core encode six viral proteins (VP1-VP4, VP6, and VP7) that 
make up the viral capsid, along with six non-structural proteins 
(NSP 1–6). According to the different VP6 antigenicity, rotavirus was 
divided into 10 groups (A-J). Groups A, B, C, and H infect humans 
and animals, while other groups only infect animals (2). Group A 
rotavirus is prevalent worldwide, especially among children (3). 
Group B rotavirus appears to have been reported only in Asia in the 
1980s (4). At the same time, enteric infections caused by Group C and 
H rotaviruses have been rarely reported.

Previous rotavirus surveillance and studies have focused on 
sporadic diarrhea, especially in children under 5 years old. Many 
studies have reported the epidemiological characteristics, disease 
burden, clinical manifestation, and genotype distribution of rotavirus 
diarrhea among children in China and other countries (5–7). In 
China, sentinel surveillance of rotavirus in hospitalized children 
under 5 years of age with diarrhea began in 1998. In 2009, China 
joined the Global Rotavirus Surveillance Network. By 2021, China’s 
rotavirus sentinel surveillance network has covered 42 sentinel 
hospitals in 31 provinces (autonomous regions and municipalities), 
and the surveillance objects have been extended to children and adults 
with diarrhea in outpatient and inpatient settings (8). A meta-analysis 
showed that the overall rate of rotavirus diarrhea in children under 
5 years of age was 34.0% (95%CI: 31.3–36.8%) during 2011–2018, with 
differences in rotavirus detection rates among different regions in 
China (9). Outbreaks caused by rotavirus are also a component of 
measuring the overall disease burden of rotavirus. However, the 
epidemiological characteristics of rotavirus outbreaks have not been 
systematically analyzed in China. Therefore, this study collected data 
about rotavirus outbreaks reported in the literature from 1982 to 2021 
to characterize rotavirus outbreaks in terms of temporal distribution, 
regional distribution, population distribution, settings, transmission 
modes, clinical symptoms of cases, and genotypes in China.

2 Methods

2.1 Search strategy

This systematic review was conducted following the Preferred 
Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) 
checklist. We identified “rotavirus” and “outbreak” or “exposure” and 
“China” as the keywords, and searched for articles on PubMed, Web of 
Science databases, China National Knowledge Infrastructure (CNKI), 
and Chinese Wan Fang digital database (WANFANG) from the 
inception of the databases to February 20, 2022.

2.2 Selection and exclusion criteria

Studies had to meet all four of the following criteria for inclusion: 
(1) were published in Chinese or English; (2) three or more cases with 
an epidemiological association can be defined as an outbreak; (3) 
provided at least three of the following information: outbreak time, 
region, the number of cases, number of persons exposed, attack rates, 
settings, transmission modes, genotypes; (4) rotavirus antigen or 
nucleic acid could be detected in at least two patients’ stool specimens, 
or rotavirus IgM antibodies could be detected in at least two patients’ 
serum specimens. As in the co-infection outbreaks, if more rotavirus 

samples were detected in specimens than other pathogens, 
we supposed that rotavirus infection should be the main diarrheal 
pathogen in these outbreaks.

Studies should be  excluded if they meet one of the following 
criteria: (1) were not available for full-text or valid data could not 
be collected from the abstract; (2) the subjects were not humans; (3) 
suspected rotavirus outbreaks without enough laboratory evidence; 
(4) were review or meta-analysis articles.

2.3 Data processing and analysis

Repeated outbreaks were counted only once, and the same 
information that appeared in different studies was summarized and 
integrated. If one article contained two or more outbreaks, each 
outbreak should be counted separately. The following information was 
extracted from each study: article information (title, geographical 
position, author, journal name, time of publication), outbreak terms 
(time, region, number of cases, number of persons exposed, attack 
rates, settings, transmission modes, genotypes). The definition of 
hospital outbreaks is that the index cases and all other cases not 
experience diarrhea before admission, and the outbreaks occurred in 
the hospital. Studies searching, selection and exclusion, and data 
extraction were carried out independently by two individuals, and 
inconsistent results were then arbitrated by the third person.

2.4 Statistical analysis

Endnote X9 was used to import and manage retrieved records. 
WPS Office was used to establish an epidemiological information 
database of rotavirus outbreaks. RStudio1.4.17171 and the ArcGIS trial 
version were used for plotting bar graphs and maps. A map of China 
is available at the Resource and Environment Science and Data 
Center.2 SPSS 21.0 statistical software was used to conduct data 
analysis. A chi-square test was performed to compare the rates 
between different groups. The Wilcoxon rank-sum test was used to 
analyze differences in the number of rotavirus outbreaks between 
different regions, seasons, and genotypes. The Kruskal-Wallis H test 
was calculated to compare the differences in epidemiological 
characteristics between rotavirus outbreaks in different settings or by 
different transmission modes. Statistical significance was assumed for 
p < 0.05 (two-tailed).

3 Results

3.1 Literature screening and basic 
information

In total, 2,314 articles were initially identified. Of them, 1,080 
were unique records, and 941 were excluded based on a title and 
abstract review (see Figure 1). A total of 139 full-text articles were 

1 https://www.rstudio.com/products/rstudio/download/

2 https://www.resdc.cn/data.aspx?DATAID=200
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assessed for eligibility. From these, 30 were duplicate reports, 4 
reported laboratory data only (with no epidemiological data), 4 were 
not identified as rotavirus outbreaks, 10 had incomplete data, 4 
belonged to sporadic case surveillance, 4 were reviews, and 5 did not 
have full text. Finally, 78 articles were included.

A total of 92 rotavirus outbreaks were reported in the 78 included 
articles. The outbreaks occurred between November 1982 and March 

2021. Ninety-two rotavirus outbreaks involved 96,128 cases, with a 
median of 140 cases per outbreak (ranging from 3 to 20,000). The 
duration was reported for 72 outbreaks, with a median of 18 days 
(ranging from 2 to 154 days). The attack rates were reported for 64 
outbreaks and ranged from 0.65% to 85.34%, with a median of 17.55%. 
The outbreak with the fewest cases occurred in a hospital in Jiangxi 
province in April 2013, involving 3 cases, and lasting 3 days. The 

FIGURE 1

PRISMA flowcharts showing the selection process.
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largest reported outbreak occurred in a county in Anhui province in 
1983, affecting 20,000 cases, and lasting for 4 months. It was speculated 
that the water source was polluted due to heavy rainfall.

3.2 Temporal distribution

A total of 91 rotavirus outbreaks were documented with year and 
month information. One outbreak was reported in the spring of 1983 
but did not provide monthly information. The earliest outbreak 
occurred in November 1982, and the latest occurred in March 2021. 
Forty-six outbreaks (50.00%) were reported during 1982 to 1989 (see 
Figure 2). The number of outbreaks peaked in 1983 with 13 outbreaks. 
The average interval between the occurrence and publication of the 92 
outbreaks was 2 years.

Rotavirus outbreaks occurred every month, with the highest 
number of outbreaks in April (18 outbreaks) and the lowest in 
September (2 outbreaks) (see Figure 3). There were 36 outbreaks in 
spring (March to May), 12 in summer (June to August), 18 in autumn 
(September to November), and 26 in winter (December to February). 
Most outbreaks occurred in winter and spring, accounting for 67.39% 
(62/92). The median duration of outbreaks (interquartile range, IQR) 
in the epidemic season (winter and spring) and the non-peak season 
(summer and autumn) were 18 (11, 32) days and 19 (7, 51) days, 
respectively. Statistical analysis showed no statistical significance 
(W = 1,696.500, p = 0.822) between the durations.

3.3 Regional distribution

Ninety-two outbreaks stated the occurrence areas, including 18 
provinces, 2 municipalities (Beijing and Shanghai), 3 autonomous 
regions, and Hong Kong Special Administrative Region (see Figure 4). 

Guangxi Zhuang autonomous region reported the most outbreaks 
(n = 15), followed by Guangdong (n = 8) and Shandong (n = 7). 
Referring to Wu Ruijun and Zhu Baoshu’s method (10), we used the 
“Hu line” to divide China into eastern and western regions and found 
that more outbreaks were reported in the east (n = 88) than in the west 
(n = 4) (W = 4,092.00, p < 0.001).

3.4 Population distribution and clinical 
symptoms

Information on the population distribution was available for 89 
outbreaks. Among these outbreaks, 42 occurred in the general 
population, 28 involved only children, and 19 involved only adults. 
The numbers of male and female cases were reported in 42 outbreaks, 
with 7,520 male cases and 6,389 female cases, and the ratio of male to 
female was 1.18:1. The minimum ages of patients were available for 42 
outbreaks, with a mean of 2 years, ranging from 30 min after birth to 
20 years of age. The maximum ages were reported for 44 outbreaks, 
with a mean of 49 years, ranging from 9 days to 94 years of age. Age 
groups in the literature are inconsistent, and outbreaks mainly affected 
adults overall.

The most common symptom of cases was diarrhea. Diarrhea 
incidences were reported in 65 outbreaks, with 100% in 56 
outbreaks. In the remaining 9 outbreaks, the incidences of diarrhea 
ranged from 45 to 85% in 6 outbreaks and was more than 90% in 
3 outbreaks. Other common clinical symptoms included abdominal 
pain, bloating, nausea, headache, and vomiting (see Figure 5). Less 
common symptoms such as dizziness, fatigue, chills, and belching 
were also reported. The incidences of dehydration were reported 
in 12 outbreaks, with the median [interquartile range] being 
56.45% (40.70%, 94.02%). A total of 22 deaths were reported in 5 
outbreaks, with 4 cases dying from severe dehydration in 2 
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FIGURE 2

Yearly and group distribution of rotavirus outbreaks reported in China, 1982–2021.
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FIGURE 3

Monthly distribution of rotavirus outbreaks reported in China, 1982–2021.

FIGURE 4

Regional distribution of rotavirus outbreaks reported in China, 1982–2021. The “Hu line” was used to divide China into eastern and western regions.
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outbreaks. The cause of death for the remaining 18 deaths was not 
reported. Sixteen death cases were reported in an outbreak 
reported in Fujian province in 1982, and the case fatality rate was 
6.13% (16/261). After 2004, there have been no reported deaths in 
rotavirus outbreaks.

3.5 Settings and transmission modes

The majority of outbreaks occurred in villages (33/92, 35.87%). 
Outbreaks were also reported in hospitals (19, 20.65%), factories and 
workers’ living places (14, 15.22%), schools (10, 10.87%), armies (6, 
6.52%), communities (3, 3.26%), welfare home (1, 1.09%) and 
restaurants (1, 1.09%). Five outbreaks did not provide 
setting information.

Significant differences were found between outbreaks in different 
settings in terms of duration (H = 26.997, p < 0.001), and number of 
cases (H = 35.726, p < 0.001). No statistically significant differences 
were identified in outbreak attack rates (H = 12.313, p = 0.055). 
Outbreaks that occurred in factories and workers’ living places and 
villages had a longer duration, while outbreaks in hospitals and armies 
had a shorter duration. The number of cases in factories and workers’ 
living places was the greatest (see Table 1).

The modes of transmission were reported for 83 outbreaks. The 
common transmission modes were waterborne (48, 57.83%) and 
person-to-person (27, 32.53%). Three outbreaks (3.61%) involved 
foodborne transmission, three (3.61%) involved multiple 
transmission modes, and two (2.41%) did not exclude the possibility 
of respiratory transmission. In three foodborne outbreaks, one 
outbreak was caused by a co-infection of pathogenic Escherichia coli 
and rotavirus, and the risk factor analysis indicated that the suspected 
food was crayfish. The second outbreak occurred in a school, the 

school canteen’s environmental hygiene was poor, and the plates were 
not cleaned in time. Combined with the clinical presentation of the 
case and laboratory findings, it was inferred that the outbreak was 
caused by an unclean diet. In another outbreak, the first case was a 
cafeteria worker who continued to work after becoming ill, causing 
diarrhea in students who had meals. Although rotavirus was not 
detected in the sampled food, it was presumed to be foodborne.

Waterborne transmission primarily occurred in villages (21), 
factories and workers’ living places (13). Person-to-person transmission 
mainly occurred in hospitals (16), villages (4), and schools (3).

There are significant differences in outbreak duration (H = 21.025, 
p < 0.001) and the number of cases (H = 34.948, p < 0.001) among the 
different transmission modes, but there is no significant difference in 
attack rates (H = 2.461, p =  0.482). Waterborne outbreaks had the 
longest duration and highest number of cases. Person-to-person 
transmission outbreaks had the shortest duration and the lowest 
number of cases, but the highest attack rate (excluding outbreaks of 
unknown transmission modes).

3.6 Groups and genotypes

Rotavirus groups were identified in 66 outbreaks. Group A 
rotaviruses caused 26 outbreaks (39.39%), while Group B rotaviruses 
caused 40 outbreaks (60.61%). Genotypes were available in 9 Group 
A rotavirus outbreaks, including G1 (3), G2 (1), G1P[8] (1), G2P[4] 
(1), G4P[2] (1) and G9P[8] (2). Three G1 outbreaks occurred in 2004, 
2005, and 2006, one G2 outbreak in 2004, one G1P[8] outbreak in 
2006, two G2P[4] outbreaks in 1997 and 2017, respectively and two 
G9P[8] outbreaks in 2017 and 2019, respectively.

There are significant differences in duration (W = 357.500, 
p < 0.001) and number of cases (W = 407.000, p < 0.001) between 
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FIGURE 5

Common clinical symptoms (excluding diarrhea) of patients in rotavirus outbreaks in China, 1982–2021. The number of outbreaks involved in the 
analysis of each symptom is as follows: 42 in fever, 44 in vomiting, 37 in abdominal pain, 23 in bloating, 29 in nausea, 10 in headache, and 12 in 
dehydration.
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Group A and B rotavirus outbreaks, but there were no significant 
differences in the attack rates (W = 501.000, p = 0.432). Most Group A 
rotavirus outbreaks occurred in hospitals and villages, while Group B 
rotavirus outbreaks mainly occurred in villages, factories, and workers’ 
living places. Group A rotavirus outbreaks mainly occurred in 
children, and Group B occurred in the general population and adults. 
In Group A and Group B rotavirus outbreaks, person-to-person and 
waterborne transmissions were most common, respectively. There are 
significant differences in settings (p < 0.001), population distribution 
(χ2 = 52.881, p < 0.001), and transmission modes (p < 0.001) between 
Group A and B rotavirus outbreaks (see Table 2).

3.7 Co-infections

There were three outbreaks in this study as co-infections. One 
outbreak occurred in a village, the stool of 97 patients was examined, 
61 specimens were positive for rotavirus, and 4 specimens were 
positive for both rotavirus and Toxigenic Escherichia coli. The second 
outbreak occurred in a unit in adults, 12 specimens were positive for 
rotavirus, and 5 specimens were positive for Campylobacter jejuni. 
Another outbreak occurred at a training base, 10 and 11 specimens 
were positive for pathogenic Escherichia coli and Group A rotavirus, 
respectively.

4 Discussion

Rotavirus is the main pathogen of sporadic acute gastroenteritis, 
and can also cause outbreaks of acute gastroenteritis. To get a 
comprehensive understanding of the rotavirus outbreaks in China, 
we summarized and analyzed the epidemiological characteristics of 
rotavirus outbreaks in China from 1982 to 2021. A total of 78 articles 
were included, reporting 92 rotavirus outbreaks with 96,128 cases. The 
median number of cases per outbreak was 140 (ranging from 3 to 
20,000), and the median outbreak duration was 18 days (ranging from 

2 to 154 days). The attack rates ranged from 0.65% to 85.34%, with a 
median of 17.55%. Waterborne transmission and person-to-person 
transmission were the main modes of transmission.

In this study, 46 outbreaks (50.00%) were reported between 1982 
and 1989, with a peak of 13 outbreaks in 1983. This result indicates 
that rotavirus outbreaks are no longer a major public health issue, but 
they still need to be  considered in the investigation of acute 
gastroenteritis outbreaks.

Rotavirus infections peak in winter in northern hemisphere 
countries and are prevalent throughout the year in subtropic countries 
(11, 12). In our study, rotavirus outbreaks occurred every month, with 
the highest incidence in winter and spring (67.39%). Rotavirus 
infection was negatively correlated with ambient temperature, 
suggesting that low temperature may be beneficial to the virus (13, 14).

The number of rotavirus outbreaks reported in the eastern region 
was greater than in the western region. The high population density 
and mobility can accelerate the spread of rotavirus (11), and humidity 
and temperature in the southeastern coastal areas are also important 
factors affecting the outbreak of rotavirus (13). In addition, the 
rotavirus surveillance and laboratory tests were carried out earlier in 
the eastern provinces (15, 16).

This study showed that rotavirus outbreaks affected all age 
groups. Group B rotavirus outbreaks were mainly caused by 
contaminated water and affected populations of all age groups. On 
the other hand, Group A rotavirus outbreaks were primarily caused 
by person-to-person transmission and affected children. The 
positive rate of Group B rotavirus in sporadic surveillance was 
extremely low (17), and no outbreaks have been reported globally 
in recent years. Group A rotavirus is a major cause of acute 
gastroenteritis in infants and young children (18–20), and the 
outbreaks reported abroad primarily occurred in neonatal units 
(21) and in adults occasionally (22). The genotypes that cause 
rotavirus outbreaks may be common genotypes, such as G2P[4] 
(22), or rare genotypes, such as G12P[11] (23). Therefore, the 
genotypes of pathogens are crucial for analyzing infection 
characteristics and outbreak tracing.

TABLE 1 Characteristics between outbreaks of different settings and transmission modes.

Groups Outbreak duration, N, 
Median [IQR] (d)a

Cases, N, Median [IQR] (n)a Attack rate, N, Median 
[IQR] (%)a

Settings

  Villages 26, 27.00 [17.50, 54.00] 33, 163.00 [63.00, 641.00] 24, 17.34 [9.70, 33.91]

  Hospitals 19, 7.00 [6.00, 12.00] 19, 11.00 [6.00, 29.00] 11, 26.71 [17.78, 43.40]

  Factories and workers’ living place 10, 33.50[18.75, 53.50] 14, 468.00 [149.00, 4937.00] 12, 14.28 [11.47, 18.72]

  Schools 8, 15.50 [9.00, 19.00] 10, 219.00 [51.00, 453.00] 8, 5.67 [2.11, 16.42]

  Armies 6, 11.50 [8.25, 21.00] 6, 220.00 [22.00, 725.00] 6, 34.30 [9.52, 46.99]

  Others settings 4, 14.50 [4.50, 46.25] 5, 133.00 [12.00, 345.00] 4, 41.95 [12.14, 53.46]

  Unknown 4, 53.50 [22.00, 130.75] 5, 1000.00 [270.00, 11006.00] 2, 15.87 [13.00, −]

Transmission modes

  Waterborne transmission 36, 34.00 [18.00, 51.00] 48, 340.00 [149.00, 1211.00] 34, 14.97 [10.97, 33.02]

  Person-to-person transmission 26, 10.00 [6.00, 17.50] 27, 18.00 [8.00, 69.00] 17, 26.03 [9.88, 35.08]

  Others transmissions 8, 18.00 [7.50, 58.00] 8, 77.00 [19.00, 152.00] 6, 5.60 [1.19, 25.78]

  Unknown 7, 16.00 [7.00, 61.00] 9, 98.00 [33.00, 3785.00] 5, 33.91 [2.18, 45.26]

aIQR, Inter Quartile Range.
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Unlike norovirus, sapovirus, and astrovirus outbreaks, which 
occurred more frequently in nursery centers and kindergartens (24–
27), rotavirus outbreaks mainly occurred in hospitals and villages. 
Vomiting is a common clinical symptom in children, and diarrhea is 
common in adults after norovirus infection (28, 29). Abdominal pain 
is the most common clinical symptom of astrovirus infection (24). 
However, diarrhea is the most prominent clinical symptom in children 
and adults infected with rotaviruses. Therefore, it can provide a 
reference for differential diagnosis.

The duration, number of cases, and attack rates of rotavirus 
outbreaks were significantly related to the types of settings. In this 
study, rotavirus outbreaks mainly occurred in villages and hospitals. 
Outbreaks in villages were already large when reported, caused 
mainly by waterborne transmission, had longer duration and 
greater numbers of cases, and had low attack rates due to the large 
number of people affected. In contrast, outbreaks in hospitals had 
a shorter duration, fewer cases, and higher attack rates. Nosocomial 
and community-acquired rotavirus outbreaks involved different 
settings and populations, thus influencing the attack rates and 

transmission modes. Due to the crowded nature of hospitals, they 
were mainly caused by person-to-person transmission with higher 
attack rates. However, due to the particularity of the hospital 
settings, early detection and timely professional management can 
shorten the duration of outbreaks and reduce the number of 
cases (22).

Waterborne outbreaks mainly occurred in villages before 1990, 
with more cases and longer duration, mostly caused by Group B 
rotaviruses. Due to economic development and improved water 
sanitation, waterborne rotavirus outbreaks are rarely reported. After 
1990, rotavirus outbreaks mainly occurred in hospitals, mostly caused 
by Group A rotaviruses, and person-to-person transmission was most 
common. Hospitals have high population mobility, more sources of 
infection, and a large number of susceptible people, which is 
conducive to disease transmission. Therefore, continuous monitoring 
and intervention of nosocomial infection is essential.

Our study has several limitations. First, we only included rotavirus 
outbreaks reported in online literature, representing only a fraction of 
those that occurred in China. Second, the data for some indicators 

TABLE 2 Epidemiological characteristics between Group A and B rotavirus outbreaks.

Variables Group A Group B w/χ2 p value

Outbreak duration, N, Median [IQR] (d)a 22, 11.50 [6.00, 19.00] 28, 34.50 [19.00, 58.50] 357.500 <0.001

Cases, N, Median [IQR]a 26, 28.00 [8.00, 106.00] 40, 610.00 [163.00, 2232.00] 407.000 <0.001

Attack rate, N, Median [IQR] (%)a 22, 18.03[4.94, 36.80] 31, 17.71 [11.25, 33.02] 501.000 0.432

Seasons 5.845 0.119

  Spring 7 20

  Summer 8 8

  Autumn 8 5

  Winter 3 7

Settings —b <0.001

  Villages 6 20

  Hospitals 10 1

  Factories and workers’ living places 1 10

  Schools 5 3

  Others 4 3

  Unknown 0 3

Population distribution 52.881 <0.001

  Children 17 0

  Adults 2 13

  General population 4 27

  Unknown 3 0

Transmission modes —b <0.001

  Waterborne transmission 6 34

  Person-to-person transmission 13 4

  Other transmission 4 0

  Unknown 3 2

aIQR, Inter Quartile Range.
bFisher probability method results.
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were not available for all outbreaks, for example, clinical symptoms of 
cases were not reported in every outbreak. Third, the age of some 
patients was missing, and the age groups in some studies were 
inconsistent, making detailed age distribution of the patients’ analysis 
impossible. Finally, most studies provided the groups of rotaviruses, 
but only a few studies provided rotavirus genotypes.

5 Conclusion and recommendations

This is the first systematic review based on the large number of 
rotavirus outbreaks in China reported in the literature. Historically, 
more waterborne rotavirus outbreaks have occurred in villages, with 
long durations and high numbers of cases. While rotavirus outbreaks 
have been rare in recent years, but they should still be taken into 
account in the investigation of acute gastroenteritis outbreaks 
investigation, especially for norovirus-negative outbreaks.

Data availability statement

The original contributions presented in the study are included in 
the article/Supplementary material, further inquiries can be directed 
to the corresponding author.

Author contributions

YT: Formal analysis, Investigation, Writing – original draft. FY: 
Formal analysis, Writing – original draft. GZ: Data curation, 
Investigation, Writing – review & editing. CT: Investigation, Writing 
– original draft. XW: Data curation, Investigation, Writing – review & 
editing. YC: Data curation, Investigation, Writing – review & editing. 
HY: Writing – review & editing. LJ: Writing – review & editing. DZ: 
Writing – review & editing. QW: Writing – review & editing. ZG: 
Formal analysis, Methodology, Writing – review & editing.

Funding

The author(s) declare financial support was received for the 
research, authorship, and/or publication of this article. This work was 
supported by the High-Level Public Health Technical Talents 
Construction Project (Discipline Backbone-02-014).

Acknowledgments

We express our gratitude to each author of the papers. 
Additionally, we would like to thank all authors who contributed to 
this systematic review.

Conflict of interest

The authors declare that the research was conducted in the 
absence of any commercial or financial relationships that could 
be construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the authors 
and do not necessarily represent those of their affiliated organizations, 
or those of the publisher, the editors and the reviewers. Any product 
that may be evaluated in this article, or claim that may be made by its 
manufacturer, is not guaranteed or endorsed by the publisher.

Supplementary material

The Supplementary material for this article can be found online 
at: https://www.frontiersin.org/articles/10.3389/fpubh.2024.1423573/
full#supplementary-material

References
 1. Liao Y, Hong X, Wu A, Jiang Y, Liang Y, Gao J, et al. Global prevalence of norovirus 

in cases of acute gastroenteritis from 1997 to 2021: an updated systematic review and 
meta-analysis. Microb Pathog. (2021) 161:105259. doi: 10.1016/j.micpath.2021.105259

 2. Dian Z, Sun Y, Zhang G, Xu Y, Fan X, Yang X, et al. Rotavirus-related systemic 
diseases: clinical manifestation, evidence and pathogenesis. Crit Rev Microbiol. (2021) 
47:580–95. doi: 10.1080/1040841x.2021.1907738

 3. Sharma S, Hagbom M, Svensson L, Nordgren J. The impact of human genetic 
polymorphisms on rotavirus susceptibility, epidemiology, and vaccine take. Viruses. 
(2020) 12:324. doi: 10.3390/v12030324

 4. Joshi MS, Lole KS, Barve US, Salve DS, Ganorkar NN, Chavan NA, et al. Investigation 
of a large waterborne acute gastroenteritis outbreak caused by Group B rotavirus in 
Maharashtra state, India. J Med Virol. (2019) 91:1877–81. doi: 10.1002/jmv.25523

 5. Lestari FB, Vongpunsawad S, Wanlapakorn N, Poovorawan Y. Rotavirus infection 
in children in Southeast Asia 2008–2018: disease burden, genotype distribution, 
seasonality, and vaccination. J Biomed Sci. (2020) 27:66. doi: 10.1186/s12929-020-00649-8

 6. Donato CM, Roczo-Farkas S, Kirkwood CD, Barnes GL, Bines JE. Rotavirus disease 
and genotype diversity in older children and adults in Australia. J Infect Dis. (2022) 
225:2116–26. doi: 10.1093/infdis/jiaa430

 7. Tian Y, Gao Z, Li W, Liu B, Chen Y, Jia L, et al. Group A rotavirus prevalence and 
genotypes among adult outpatients with diarrhea in Beijing, China, 2011–2018. J Med 
Virol. (2021) 93:6191–9. doi: 10.1002/jmv.27100

 8. Writing Group for Expert Consensus on Rotavirus Gastroenteritis. Expert 
consensus on immunoprophylaxis of childhood rotavirus gastroenteritis (2024 version). 
Chinese J Vaccines Immun. (2024) 30:95–126. doi: 10.19914/j.CJVI.2024018

 9. Li J, Wang H, Li D, Zhang Q, Liu N. Infection status and circulating strains of 
rotaviruses in Chinese children younger than 5-years old from 2011 to 2018: systematic 
review and meta-analysis. Hum Vaccin Immunother. (2021) 17:1811–7. doi: 
10.1080/21645515.2020.1849519

 10. Wu R, Zhu B. Unbalanced distribution of Chinese population and stability of Hu 
Huanyong line. Zhongguo ren kou ke xue. (2016) 1:14–24.

 11. Zhao L, Shi X, Meng D, Guo J, Li Y, Liang L, et al. Prevalence and genotype 
distribution of Group A rotavirus circulating in Shanxi Province, China during 
2015–2019. BMC Infect Dis. (2021) 21:94. doi: 10.1186/s12879-021-05795-4

 12. Agbla JMM, Capo-Chichi A, Agbankpé AJ, Dougnon TV, Yadouleton AWM, 
Houngbégnon O, et al. Epidemiological survey of rotaviruses responsible for infantile 
diarrhea by the immunomolecular technique in Cotonou (Benin, West Africa). Int J 
Microbiol. (2018) 2018:1–7. doi: 10.1155/2018/3602967

 13. Yang L, Shi S, Na C, Li B, Zhao Z, Yang T, et al. Rotavirus and norovirus infections in 
children under 5 years old with acute Gastroenteritis in southwestern China, 2018–2020. J 
Epidemiol Global Health. (2022) 12:292–303. doi: 10.1007/s44197-022-00050-8

 14. Rohayem J. Norovirus seasonality and the potential impact of climate change. Clin 
Microbiol Infect. (2009) 15:524–7. doi: 10.1111/j.1469-0691.2009.02846.x

 15. Liu N. Course of development in the surveillance of rotavirus diarrhea in China. 
Guoji Bing Du Xue Za Zhi. (2022) 29:89–92. doi: 10.3760/cma.j.issn.1673- 
4092.2022.02.001

 16. Bresee JFZ, Wang B, Nelson EA, Tam J, Soenarto Y, Wilopo SA, et al. Asian 
rotavirus surveillance network. First report from the Asian rotavirus surveillance 
network. Emerg Infect Dis. (2004) 10:988–95. doi: 10.3201/eid1006.030519

https://doi.org/10.3389/fpubh.2024.1423573
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/articles/10.3389/fpubh.2024.1423573/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fpubh.2024.1423573/full#supplementary-material
https://doi.org/10.1016/j.micpath.2021.105259
https://doi.org/10.1080/1040841x.2021.1907738
https://doi.org/10.3390/v12030324
https://doi.org/10.1002/jmv.25523
https://doi.org/10.1186/s12929-020-00649-8
https://doi.org/10.1093/infdis/jiaa430
https://doi.org/10.1002/jmv.27100
https://doi.org/10.19914/j.CJVI.2024018
https://doi.org/10.1080/21645515.2020.1849519
https://doi.org/10.1186/s12879-021-05795-4
https://doi.org/10.1155/2018/3602967
https://doi.org/10.1007/s44197-022-00050-8
https://doi.org/10.1111/j.1469-0691.2009.02846.x
https://doi.org/10.3760/cma.j.issn.1673-4092.2022.02.001
https://doi.org/10.3760/cma.j.issn.1673-4092.2022.02.001
https://doi.org/10.3201/eid1006.030519


Tian et al. 10.3389/fpubh.2024.1423573

Frontiers in Public Health 10 frontiersin.org

 17. Nahar S, Paul SK, Kubayashi N. Group B rotavirus infections in Mymensingh, 
2015. Mymensingh Med J. (2019) 28:792–6.

 18. Toczylowski K, Jackowska K, Lewandowski D, Kurylonek S, Waszkiewicz-Stojda 
M, Sulik A. Rotavirus gastroenteritis in children hospitalized in northeastern Poland in 
2006–2020: severity, seasonal trends, and impact of immunization. Int J Infect Dis. 
(2021) 108:550–6. doi: 10.1016/j.ijid.2021.05.070

 19. Giri S, Nair NP, Mathew A, Manohar B, Simon A, Singh T, et al. Rotavirus 
gastroenteritis in Indian children < 5 years hospitalized for diarrhoea, 2012 to 2016. BMC 
Public Health. (2019) 19:69. doi: 10.1186/s12889-019-6406-0

 20. Tian Y, Chughtai AA, Gao Z, Yan H, Chen Y, Liu B, et al. Prevalence and genotypes 
of Group A rotavirus among outpatient children under five years old with diarrhea in 
Beijing, China, 2011–2016. BMC Infect Dis. (2018) 18:497. doi: 10.1186/
s12879-018-3411-3

 21. Parashar UD, Bowen MD, Wadford DA, Gautam R, Quenelle R, Han GS, et al. 
Rotavirus vaccination coverage during a rotavirus outbreak resulting in a fatality at a 
subacute care facility. J Pediatr Infect Dis Soc. (2020) 9:287–92. doi: 10.1093/jpids/piz015

 22. Niendorf S, Ebner W, Marques AM, Bierbaum S, Babikir R, Huzly D, et al. 
Rotavirus outbreak among adults in a university hospital in Germany. J Clin Virol. (2020) 
129:104532. doi: 10.1016/j.jcv.2020.104532

 23. Ranshing S, Ganorkar N, Ramji S, Gopalkrishna V. Complete genomic analysis 
of uncommon G12P[11] rotavirus causing a nosocomial outbreak of acute diarrhea 

in the newborns in New Delhi, India. J Med Virol. (2021) 94:2613–23. doi: 10.1002/
jmv.27468

 24. Fu J, Yu F, Li H, Shen L, Tian Y, Jia L, et al. Acute gastroenteritis outbreaks caused 
by human astrovirus, 1978–2021: a systematic review. Biosaf Health. (2023) 5:120–5. doi: 
10.1016/j.bsheal.2023.02.004

 25. Li H, Fu J, Gao Z. Research progress on human astroviruses. Chinese J Virol. (2023) 
39:839–46. doi: 10.13242/j.cnki.bingduxuebao.004338

 26. Yu Y, Guo X, Yan H, Gao Z, Li W, Liu B, et al. Systematic review on the 
characteristics of acute gastroenteritis outbreaks caused by sapovirus. Zhonghua Liu Xing 
Bing Xue Za Zhi. (2019) 40:93–8. doi: 10.3760/cma.j.issn.0254-6450.2019.01.019

 27. Wang J, Ji Z, Zhang S, Yang Z, Sun X, Zhang H. Asymptomatic norovirus infection 
during outbreaks in China: a systematic review and meta-analysis. J Med Virol. (2024) 
96:e29393. doi: 10.1002/jmv.29393

 28. Pham NTK, Nishimura S, Shimizu-Onda Y, Trinh QD, Komine-Aizawa S, 
Khamrin P, et al. Emerging norovirus GII.4 Sydney[P31] causing acute gastroenteritis 
outbreak in children in Japan, during COVID-19, 2021. J Infect Chemother. (2022) 
28:1347–51. doi: 10.1016/j.jiac.2022.05.015

 29. Lin S, Pan H, Xiao W, Gong X, Kuang X, Teng Z, et al. Epidemiologic characteristics 
of norovirus among adult patients with infectious diarrhea, in Shanghai, 2013-2018. 
Zhonghua Liu Xing Bing Xue Za Zhi. (2019) 40:883–8. doi: 10.3760/
cma.j.issn.0254-6450.2019.08.003

https://doi.org/10.3389/fpubh.2024.1423573
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://doi.org/10.1016/j.ijid.2021.05.070
https://doi.org/10.1186/s12889-019-6406-0
https://doi.org/10.1186/s12879-018-3411-3
https://doi.org/10.1186/s12879-018-3411-3
https://doi.org/10.1093/jpids/piz015
https://doi.org/10.1016/j.jcv.2020.104532
https://doi.org/10.1002/jmv.27468
https://doi.org/10.1002/jmv.27468
https://doi.org/10.1016/j.bsheal.2023.02.004
https://doi.org/10.13242/j.cnki.bingduxuebao.004338
https://doi.org/10.3760/cma.j.issn.0254-6450.2019.01.019
https://doi.org/10.1002/jmv.29393
https://doi.org/10.1016/j.jiac.2022.05.015
https://doi.org/10.3760/cma.j.issn.0254-6450.2019.08.003
https://doi.org/10.3760/cma.j.issn.0254-6450.2019.08.003

	Rotavirus outbreaks in China, 1982–2021: a systematic review
	1 Background
	2 Methods
	2.1 Search strategy
	2.2 Selection and exclusion criteria
	2.3 Data processing and analysis
	2.4 Statistical analysis

	3 Results
	3.1 Literature screening and basic information
	3.2 Temporal distribution
	3.3 Regional distribution
	3.4 Population distribution and clinical symptoms
	3.5 Settings and transmission modes
	3.6 Groups and genotypes
	3.7 Co-infections

	4 Discussion
	5 Conclusion and recommendations
	Data availability statement
	Author contributions

	References

