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The Prevalence of Healthcare-Associated Infections in Mainland
China: A Systematic Review and Meta-analysis
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objective. To assess the prevalence of healthcare-associated infections (HAIs) in mainland China.

design. Systematic review and meta-analysis.

setting. Adults and children from secondary and tertiary acute-care hospitals in mainland China.

methods. We searched PubMed, the China National Knowledge Infrastructure, and Wan Fang for multicenter point-prevalence surveys of
acute-care hospitals in mainland China from January 2006 to August 2016. All reports related to HAI, using a point-prevalence methodology
and published either in English or Chinese were eligible.

results. In total, 3,021 publications were identified; 115 were eligible for quality assessment and data abstraction. The weighted HAI
prevalence (95% confidence interval [CI]) overall, in general hospitals, children’s hospitals, maternal and child health hospitals, and oncology
hospitals were 3.12% (95% CI, 2.94%–3.29%), 3.02% (95% CI, 2.79%–3.26%), 4.43% (95% CI, 3.39%–5.47%), 1.88% (95% CI, 1.47%–
2.29%), and 3.96% (95%CI, 3.12%–4.79%), respectively. In general hospitals, prevalence was highest in adult intensive care units (26.07%; 95%
CI, 23.03%–29.12%), followed by surgery (3.26%; 95% CI, 2.96%–3.57%), and internal medicine (3.06%; 95% CI, 2.67%–3.46%). Overall,
lower respiratory tract infection was the most frequent HAI (24,185, 47.28%), followed by urinary tract infection (5,773, 11.29%) and upper
respiratory tract infection (5,194, 10.15%). Gram-negative bacilli were the most frequently isolated pathogens, and Pseudomonas aeruginosa
(3,395, 14.91%), and Escherichia coli (2,918, 12.82%) were the most common single microorganisms.

conclusions. This study is the largest systematic review on the prevalence of HAI in mainland China. These results provide a benchmark
for future PPSs and a reference for infection prevention and control strategies in mainland China.
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Healthcare-associated infections (HAIs) are well-described
major adverse events in hospitals, threatening patient safety
and challenging public health.1–5 Reliable estimates of the
global HAI prevalence using standardized surveillance
measures are needed.

Healthcare-associated infections also affect hospitals in
mainland China. The social and financial HAI burden will be a
challenge in the next decades for a number of reasons.6 China
currently has a population of 1.34 billion, which is increasing
and at the same time rapidly aging.7 The medical system is
complex, with imbalances among the regions and between rural

and urban areas.8 The average length of stay (LOS) in an acute-
care facility in mainland China was 10.0 days in 2012, which is
significantly longer than the average LOS in high-income
countries (eg, United States, 4.5 days, and European countries,
5.1 days).9–11 The average inpatient hospitalization cost in
China is ~US$1,738.12 According to the World Health Orga-
nization (WHO) Global Health Expenditure database, only
5.5% of the gross domestic product (GDP) in China was spent
on health in 2014,13 which equates to ~US$420 per capita per
year.14 In 2013, the rates of doctors and nurses per 1,000
population inmainland China were 1.7 and 2.0, respectively.7,15
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National and international networks have been created to
encourage HAI surveillance, such as the Centre for Disease
Prevention and Control (CDC) National Healthcare Safety
Network (NHSN), the European Centre for Disease Prevention
and Control (ECDC) Healthcare-Associated Infection Surveil-
lance Network (HAI-Net), and the International Nosocomial
Infection Control Consortium (INICC).1,11,16 In addition to
offering modules for prospective HAI outcome surveillance,
predominantly in intensive care, the CDC and the ECDC have
performed point-prevalence surveys (PPSs) on national and
European levels, respectively. The Chinese National Healthcare-
Associated Infection Surveillance System (NHAISS) has
conducted regular HAI PPSs since 2001 using standardized
national HAI definitions to allow geographical and prospective
comparisons.17 The paucity of reports published in English
peer-reviewed journals17–23 makes data comparison with
geographical regions other than China difficult.

The aim of this systematic review and meta-analysis was to
assess the prevalence of HAI in mainland China by collating
results from reports in English or Chinese published between
January 2006 and August 2016.

methods

Search Strategy

In this systematic review and meta-analysis, we followed the
Preferred Reporting Items for Systematic Reviews and Meta-
Analysis (PRISMA) guidelines.24 We searched PubMed, the China
National Knowledge Infrastructure (CNKI), and the ChineseWan
Fang digital database. The following medical subject heading
(MeSH) terms and key words for PubMed were used: “cross
infection” (MeSH term), “nosocomial infection,” “hospital
acquired infection,” “hospital-acquired infection,” “health care
associated infection,” “healthcare associated infection,” “healthcare-
associated infection,” “infection control” (MeSH term), “pre-
valence” (MeSH term), “point prevalence survey,” “cross-sectional
studies” (MeSH term), “surveillance,” “epidemiological monitor-
ing” (MeSH term), “epidemiology” (MeSH term), “population
surveillance” (MeSH term), and “China” (MeSH term). The fol-
lowing search terms for the CNKI and Wan Fang digital database
were used: “healthcare-associated infection,” “nosocomial infec-
tion,” “prevalence,” and “cross-sectional study.” Similar terms in
Chinese were used to search the Chinese databases.

Inclusion/Exclusion Criteria

The following inclusion criteria were applied: (1) any PPS
report performed and published in acute-care hospitals in
mainland China between January 2006 and August 2016;
(2) publications reporting on ≥ 2 hospitals; and (3) study
language being either English or Chinese. The following
exclusion criteria were applied: (1) conference papers, editor-
ials/letters, case-control studies, or review articles; (2) dupli-
cate studies; (3) publications reporting on antimicrobials

only; and (4) national reports (duplicate data). In case studies
published in both Chinese and English, the English publication
was selected. If >1 report was published using (partially) the
same database, the publication with higher representation of
the geographical region was selected.

Data Abstraction

Title, abstract, and full-text reviews, as well as data extraction,
were performed independently by 2 individual researchers (J.W.
and F.L.). Disagreements were discussed and resolved by a third
researcher (W.Z.). The following data were extracted system-
atically from eligible full-text articles: title, authors, publication
year, geographical region, healthcare setting, number of hospi-
tals, sample sizes, patients with HAIs, number and type of HAI,
infection sites, pathogens, and proportion of multidrug-
resistant organisms. Data were verified by cross checking
(J.W., F.L., and J.H.). All studies were assessed for quality using
the Strengthening the Reporting of Observational Studies in
Epidemiology (STROBE) checklist (Supplementary Table
1A).25 We stratified study quality into 3 levels: high quality
(>75% criteria met), moderate quality (50%–75% criteria met),
and low quality (≤50% criteria met) (Supplementary Table 1B).

Statistical Analysis

Meta-analysis was performed using the Stata softwareMetaprop
command in a random-effects model to calculate weighted HAI
prevalence (with the corresponding 95% confidence intervals)
and to produce forest plots. Results were stratified by type of
healthcare setting (general hospitals, children’s hospitals,
maternal and child health hospitals, and oncology hospitals)
and by provinces and municipalities. Association of HAI pre-
valence with GDP per capita was tested using linear regression
analysis. Statistical analysis was performed using Stata version
14.0 software (StataCorp, College Station, TX).

results

Figure 1 summarizes the systematic review profile. The search
identified a total of 3,021 titles and abstracts, of which 115
studies were eligible for quality assessment and data extraction:
42 reports from general hospitals, 19 from children’s hospitals,
27 from maternal and child health hospitals, and 27 from
oncology hospitals. Moreover, 17 (14.78%), 84 (73.04%), and
14 (12.17%) reports were of high, moderate, and low quality,
respectively (Supplementary Tables 2A and 2B). Table 1
summarizes the patient populations as well as pooled and
weighted HAI point prevalences.

Healthcare-Associated Infections in Different Healthcare
Settings

In total, 53,642 patients had 57,479 HAIs. Pooled and weighted
prevalences were 2.98% (95% CI, 2.96%–3.01%) and 3.12%

702 infection control & hospital epidemiology june 2018, vol. 39, no. 6

https://doi.org/10.1017/ice.2018.60 Published online by Cambridge University Press

https://doi.org/10.1017/ice.2018.60


(95% CI, 2.94%–3.29%), respectively (Table 1). Children’s
hospitals had the highest prevalence (4.43%; 95% CI, 3.39%–
5.47%), followed by oncology hospitals (3.96%; 95% CI,
3.12%–4.79%), general hospitals (3.02%; 95% CI, 2.79%–
3.26%), and maternal and child health hospitals (1.88%; 95%
CI, 1.47%–2.29%) (Figure 2).

The weighted HAI prevalence in pediatric departments of
general hospitals was lower (2.09%; 95% CI, 1.76%–2.43%)
than the prevalence in pediatric hospitals (4.43%; 95% CI,
3.39%–5.47%). Similarly, the weighted prevalence in gyne-
cology and obstetrics departments of general hospitals was
lower (0.97%; 95% CI, 0.84%–1.11%) than the prevalence in
maternal and child health hospitals (1.88%; 95% CI, 1.47%–
2.29%). In general hospitals, the highest weighted prevalence
was reported in intensive care (26.07%; 95% CI, 23.03%–
29.12%), followed by surgery (3.26%; 95% CI, 2.96%–3.57%)
and internal medicine (3.06%; 95% CI, 2.67%–3.46%)
(Supplementary Figure 2).

Types of Healthcare-Associated Infections

Lower respiratory tract infection (LRTI) was the most frequent
type of HAI (24,185 infections, 47.28%), followed by urinary
tract infection (UTI) (5,773 infections, 11.29%), upper
respiratory tract infection (URTI) (5,194 infections, 10.15%),

and surgical site infection (SSI) (5,044 infections, 9.86%)
(Table 2). Also, LRTI, UTI, SSI, and bloodstream infection
(BSI) accounted for 71.33% of all HAIs. The 3 most frequent
HAIs in general hospitals were LRTI (22,784 infections,
47.96%), UTI (5,532 infections, 11.65%), and SSI (4,692,
9.88%). The 3 most frequent HAIs in children’s hospitals were
LRTI (400 infections, 45.45%), URTI (200 infections,
22.73%), and gastrointestinal infection (GI) (113 infections,
12.84%). The 3 most frequent HAIs in hospitals for maternal
and child health were URTI (121 infections, 32.35%), LRTI
(74 infections, 19.79%), and SSI (37 infections, 9.89%). The 3
most frequent HAIs in oncology hospitals were LRTI (927
infections, 38.66%), SSI (294 infections, 12.26%), and URTI
(283 infections, 11.80%).

Healthcare-Associated Infections in Different Provinces of
China

We observed remarkable variation in HAI prevalence among
the provinces of China (Supplementary Figure 1). The range of
weighted prevalence in different provinces and municipalities
in China was 1.73% to 5.45% (Supplementary Table 3).
Moreover, 5 provinces and municipalities had a weighted
prevalence above the upper limit of the 95% CI for HAI, and 5
provinces and municipalities had a weighted prevalence below
the lower limit of the 95% CI for HAI.
Figure 3 shows the distribution of HAI prevalence and the

number of reports across provinces and municipalities in
mainland China for 2006–2016. No identified survey had been
performed in >1 province. The GDP of the different provinces
and municipalities (Supplementary Table 3) was significantly
associated with the weighted HAI prevalence (coefficient=
− 0.022; P< .001; 95% CI, − .035 to − .008); this difference
represents an HAI reduction of 2.2% per 1,000 CNY increase
of GDP (Supplementary Figure 3).26

Distribution of Pathogens

Table 3 summarizes the 23,991 reported microorganisms.
The 2 most common pathogens in general hospitals were
Pseudomonas aeruginosa (3,395 14.91%) and Escherichia coli

figure 1. Systematic review profile. Systematic review on
healthcare-associated infections in mainland China, 2006–2016.

table 1. Pooled and Weighted Prevalence of Healthcare-Associated Infections (HAIs) in General Hospitals, Children’s Hospitals, Mater-
nal and Child Health Hospitals, and Oncology Hospitals in Mainland China, 2006–2016

Hospital Type
Provinces and
Municipalities

No. of
Hospitals

No. of
Hospitalized
Patients

No. of Patients
with HAIs

No. of
HAIs

Pooled
Prevalence,
% (95% CI)

Weighted
Prevalence,
% (95% CI)

General hospitals 18 2,967 1,712,161 50,137 53,746 2.93 (2.90–2.95) 3.02 (2.79–3.26)
Children’s hospitals 9 19 17,473 811 880 4.64 (4.33–4.96) 4.43 (3.39–5.47)
Maternal and child

health hospitals
13 27 16,532 360 374 2.18 (1.96–2.41) 1.88 (1.47–2.29)

Oncology hospitals 12 27 52,365 2,334 2,479 4.46 (4.28–4.64) 3.96 (3.12–4.79)
Overall 23 3,040 1,798,531 53,642 57,479 2.98 (2.96–3.01) 3.12 (2.94–3.29)

NOTE. CI, confidence interval.
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figure 2. Weighted point prevalence of healthcare-associated infections, stratified by hospital type. Systematic review on healthcare-
associated infections in mainland China, 2006–2016.

704 infection control & hospital epidemiology june 2018, vol. 39, no. 6

https://doi.org/10.1017/ice.2018.60 Published online by Cambridge University Press

https://doi.org/10.1017/ice.2018.60


table 2. Types of Healthcare-Associated Infections (HAIs) in Mainland China, 2006–2016

Type of Infection
General Hospitalsa

No. (%) (95% CI)
Children’s Hospitals
No. (%) (95% CI)

Maternal and
Child Health Hospitals
No. (%) (95% CI)

Oncology Hospitalsb

No. (%) (95% CI) Overall No. (%)

Upper respiratory tract infection 4,590 (9.66) (9.40%–9.93%) 200 (22.73) (20.00%–25.64%) 121 (32.35) (27.63%–37.35%) 283 (11.80) (10.54%–13.16%) 5,194 (10.15)
Lower respiratory tract infection 22,784 (47.96) (47.51%–48.41%) 400 (45.45) (42.13%–48.81%) 74 (19.79) (15.87%–24.19%) 927 (38.66) (36.70%–40.64%) 24,185 (47.28)
Urinary tract infection 5,532 (11.65) (11.36%–11.94%) 18 (2.05) (1.22%–3.21%) 21 (5.61) (3.51%–8.46%) 202 (8.42) (7.34%–9.61%) 5,773 (11.29)
Surgical site infection 4,692 (9.88) (9.61%–10.15%) 21 (2.39) (1.48%–3.62%) 37 (9.89) (7.06%–13.38%) 294 (12.26) (10.97%–13.64%) 5,044 (9.86)
Bloodstream infection 1,259 (2.65) (2.51%–2.80%) 50 (5.68) (4.25%–7.42%) 34 (9.09) (6.38%–12.47%) 143 (5.96) (5.05%–6.99%) 1,486 (2.90)
Gastrointestinal infection 2,057 (4.33) (4.15%–4.52%) 113 (12.84) (10.70%–15.23%) 36 (9.63) (6.83%–13.08%) 119 (4.96) (4.13%–5.91%) 2,325 (4.55)
Intra-abdominal infection 1,234 (2.60) (2.46%–2.74%) 0 0 95 (3.96) (3.22%–4.82%) 1,329 (2.60)
Skin and soft-tissue infection 2,340 (4.93) (4.73%–5.12%) 35 (3.98) (2.79%–5.49%) 12 (3.21) (1.67%–5.54%) 90 (3.75) 3.03%–4.59%) 2,477 (4.84)
Other 3,015 (6.35) (6.13%–6.57%) 43 (4.89) (3.56%–6.53%) 39 (10.43) (7.52%–13.98%) 245 (10.22) (9.03%–11.50%) 3,342 (6.53)
All HAIs 47,503 (100) 880 (100) 374 (100) 2,398 (100) 51,155 (100.00)

a39/42 publications reporting on HAI types.
b26/27 publications reporting on HAI types.
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(2,918 12.82%). Klebsiella pneumonia (66 19.08%) and E. coli
(34 9.83%) were the 2 most common microorganisms in
children’s hospitals. K. pneumonia (22 23.66%) and E. coli
(17 18.28%) were also the 2 most common microorganisms in

maternal and child health hospitals. In oncology hospitals,
E. coli (150 19.04%) and K. pneumonia (119 15.10%) were the
most common 2 pathogens. Only a small number of studies
reported on antimicrobial resistance.

figure 3. Prevalence of healthcare-associated infections and number of reports in the different provinces of mainland China, 2006–2016.
NOTE. The size of circles represents the number of publications; the shade of color represents the prevalence of healthcare-associated
infection. Provinces without color did not contribute to this systematic review either because there were no reports or because publications
did not fulfill the inclusion criteria.

table 3. Distribution of Reported Pathogens Causing Healthcare-Associated Infections (HAIs) in Mainland China, 2006–2016

General Hospitals a Children’s Hospitals b
Maternal and Child Health

Hospitals c Oncology Hospitals d

Rank Pathogen No. (%) Pathogen No. (%) Pathogen No. (%) Pathogen No. (%)

1 Pseudomonas
aeruginosa

3,395 (14.91) Klebsiella
pneumoniae

66 (19.08) K. pneumoniae 22 (23.66) Escherichia coli 150 (19.04)

2 Escherichia coli 2,918 (12.82) E. coli 34 (9.83) E. coli 17 (18.28) K. pneumoniae 119 (15.10)
3 Acinetobacter

baumannii
2,567 (11.28) Staphylococcus

aureus
24 (6.94) P. aeruginosa 13 (13.98) A. baumannii 112 (14.21)

4 Klebsiella
pneumoniae

2,285 (10.04) A. baumannii 24 (6.94) Staphylococcus
epidermidis

6 (6.45) P. aeruginosa 70 (8.88)

5 S. aureus 1,816 (7.98) P. aeruginosa 23 (6.65) Streptococci spp 4 (4.30) S. aureus 61 (7.74)
6 Other 9,783 (42.98) Other 175 (50.58) Other 31 (33.33) Other 276 (35.03)

Overall 22,764 (100) Overall 346 (100) Overall 93 (100) Overall 788 (100)

a30/42 publications reporting on pathogens.
b16/19 publications reporting on pathogens.
c12/27 publications reporting on pathogens.
d19/27 publications reporting on pathogens.
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discussion

No other systematic review and meta-analysis on HAI in
mainland China has been published in a peer-reviewed jour-
nal. One conference paper reported PPS data from mainland
China between 1990 and 2011.27 In a total of 127 hospitals, the
pooled point prevalence was 5.2% (95% CI, 0.6%− 16.4%).
This review fills the research gap on HAI prevalence in main-
land China.1–3,11,16 The weighted HAI prevalence of 3.12%
was higher than the frequency reported by the 2014 Chinese
National PPS report (2.7%)28 but lower than the 2011/2012
ECDC PPS (5.7%; 95% CI, 4.5%–7.4%)11 and the recent US
PPS (4.0%; 95% CI, 3.7%− 4.4%).16

Compared to systematic reviews from developing countries
(10.1%; 95% CI, 8.4%− 12.2%),1 Southeast Asia (9.0%; 95%
CI, 7.2%–10.8%),3,29 and East Asia (Table 4),30 the summar-
ized HAI prevalence in Chinese reports was quite low,
particularly because the data were almost exclusively from
tertiary-care or specialty hospitals.

This low prevalence may be explained in several ways. First,
in the Chinese HAI definitions differ from CDC and ECDC
definitions,17 and they have not been updated since their
publication by the Ministry of Health in 2001.17–21,28

Furthermore, a recent multicenter PPS from China suggested
that microbiological confirmation may be overvalued (ie,
>80% of LRTI were microbiologically confirmed).17 Second,
the unsurprisingly low prevalence from maternal and child
health hospitals (1.88%) contributes to the overall prevalence
in both the systematic review and the national reports. By
excluding these data, the overall prevalence was 4.0%, which is
similar to the recent US data.16 Third, there is no validation of
surveillance. In most hospitals, data collection is done by
physicians, who have an interest in reporting as few HAIs as
possible.17 Fourth, antibiotic prescription in Chinese hospitals
is disturbingly high. Up to 70% of inpatients receive anti-
microbials, as estimated in an evaluation of more than 230,000

prescriptions between 2007 and 2009 by 784 community
health institutions.31,32 Antibiotic use reported by the pub-
lications of this systematic review revealed a prevalence of
39.47%, with the highest prevalence of 66.47% in children’s
hospitals (Supplementary Table 4). This proportion is higher
than in Europe (35.0%)11 but lower than in the United States
(51.9%).16 High antimicrobial use, together with overvaluing
microbiology for case definition, can result in underreporting,
particularly for BSI, which is defined by the presence of
microorganisms in blood. Indeed, BSI among children in our
review was unexpectedly low (50 of 880; 5.68%) compared to
the past ECDC-PPSs, in which the proportion of BSI among
HAI in children was 45%.33 Fifth, hospital managers do not
invest sufficient resources to infection prevention and con-
trol.6 Furthermore, knowledge about infection prevention and
control outside hand hygiene is low among both doctors and
nurses.34 Together, this results in a lack of expertise in per-
forming HAI surveillance.
The HAI prevalence in children’s hospitals (4.43%) was

similar to the past ECDC PPS report (4.2%) for neonates,
children, and adolescents.33 The low numbers in pediatric
wards of general hospitals (2.09%) is most likely due to
case-mix variation. Pediatric clinics in tertiary-care general
hospitals usually are small and offer primary and secondary
pediatric care. Only 1 publication reported on HAI prevalence
for the NICU and PICU in a children’s hospital: 16.43% (95%
CI, 12.29%–21.30%) and 12.76% (95% CI, 8.43%–18.25%),
respectively.35

In this study, LRTI was the most frequent HAI, which is
consistent with the 2014 Chinese National PPS report, as well
as the 2011/2012 ECDC PPS and the 2011 US PPS.11,16,28

Interestingly, SSIs were equally distributed among hospital
settings but were low in children’s hospitals, which may be due
to low surgical activity, the type of surgical intervention, and/
or short LOS. Furthermore, GI was the most frequent HAI in
children’s hospitals and maternal and child health hospitals,

table 4. The Prevalence of Healthcare-Associated Infections (HAIs) in Asian Pacific Countries, 2006–2016

Country Year Hospitals, No. Patients, No.
Patients

With HAI, No.
Prevalence,
% (95% CI)

China (this systematic review) 2006–2016 3,040 1,798,531 53,642 3.12 (2.94%–3.29%)
China (national report)28 2014 1,766 1,008,584 26,972 2.7b

Southeast Asiaa (systematic review)3 2000–2012 N/A 20,196 1,545 9.01 (7.22%–10.81%)
Singapore (national report)29 2015–2016 13 5,415 646 11.9 (11.1%–12.8%)
Japan (pilot study)30 2014 1 841 85 10.1b

Taiwan (multicenter survey)38 2014 25 7,377 234 3.2b

Hong Kong (multicenter survey)39 2010 37 20,355 N/A 2.7 (2.5%–2.9%)
Thailand (multicenter survey)40 1995–2010 N/A N/A N/A 6.5b

Malaysia (multicenter survey)40 1995–2010 N/A N/A N/A 14b

Indonesia (multicenter survey)40 1995–2010 N/A N/A N/A 7.1b

New Zealand (multicenter survey)40 1995–2010 N/A N/A N/A 12b

NOTE. N/A, not reported; PPS, point prevalence survey.
aSoutheast Asian countries: Philippines, Vietnam, Thailand, Malaysia, Singapore, and Indonesia.
b95% CI not reported.
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most likely due to viral gastroenteritis. Maternal and child
health hospitals had a very high proportion of URTI (121
infections, 32.35%), a finding that has not yet been described.

The HAI prevalences varied among geographical regions
and among provinces and municipalities. Some of the varia-
tion can be explained by differences of GDP per capita. High-
income areas (eg, Beijing) with more medical resources had a
lower HAI prevalence.21 Most reports from general hospitals
(40 of 42) were published in 2010 or later, following the
introduction of mandatory surveillance activities in mainland
China in 2009.

The most frequent microorganism in general hospitals was
P. aeruginosa (3,395, 14.91%), which is similar to findings of
the national PPS report in 2014 (2,140, 15.53%). K. pneumonia
(66, 19.08%) was the most common microorganism isolated
in the children’s hospitals, whereas, in Europe and the United
States, the most common pathogen in children were
coagulase-negative staphylococci (CoNS) (21% and 31.6%,
respectively).33,36 Only in maternal and child health hospitals,
CoNS ranked among the 5 most common microorganisms,
with only 6.45%. The CHINET surveillance program reported
CoNS as the most common microorganism isolated from
blood cultures.37 Given that BSI accounted for a lower
proportion of HAI in the child population in China, it is not
surprising that CoNS did not emerge as the most common
pathogen. The finding that gram-negative bacilli ranked
highest in all hospital settings, particularly K. pneumoniae,
E. coli, P. aeruginosa, and A. baumannii, is in line with the
findings of a large systematic review on data from low- and
middle-income countries.1

The number of publications reporting HAI-PPSs in China
was unexpectedly high. Still, these findings cannot be
considered conclusively representative for acute healthcare in
mainland China. First, reports largely focus on the south-
eastern provinces, where both population density and socio-
economic status are high (Supplementary Table 3). The total
population of these provinces contributes to ~ 48% of the
entire population in mainland China. Together, this limits
representativeness for the entire country, particularly for less
populated, rural areas. Second, publications addressed pre-
dominantly tertiary-care hospitals, with a lower number of
publications from other settings, such as children’s, maternal
and child health, and oncology hospitals. Third, the reported
HAI prevalence is consistently low compared to other data,
which raises concerns about definitions and survey quality and
limits comparisons with other data. However, this is the best
evidence available at this time,17 and large variations across
studies have been described by others.1,33 Despite differences,
frequencies reported by the national surveillance system and
this meta-analysis are similar: 3.1% and 2.7% in the meta-
analysis and the 2014 national report, respectively. On the
other hand, only 17 of 115 studies were of high quality.
Notably, data on multidrug-resistant organisms were very
limited and far from representative. In an era of emerging
resistance, and in the light of high antimicrobial use in China,

more information on susceptibility to antimicrobials would
have been expected from many PPS reports, particularly
because the most common pathogens are K. pneumoniae,
P. aeruginosa, and A. baumanni, in which resistance to
carbapenems is emerging.
In conclusion, this is the largest systematic review

on the prevalence of HAI in mainland China and the first
published in a peer-reviewed journal. This systematic
review serves as a benchmark for future PPSs and a reference
for infection prevention and control strategies in
mainland China.
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