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Abstract 

Background:  Several studies have reported that childhood prevalence of eczema has been increasing worldwide. 
However, none study quantitatively evaluated prevalence trends of eczema among children and adults in the last 30 
years in China.

Methods and Findings:  Via a systematic review of literature databases in English and Chinese, we summarized all 
studies reporting eczema prevalences from 1985 to 2015 in China as well as diagramed prevalence and eczematous 
population trends against year for different age groups. A total of 93 studies and 17 studies (16 for children and one 
for adults) were selected for qualitative and quantitative synthesis, respectively. Childhood lifetime-ever eczema prev-
alences ranged from 10.0% to 30.0%. Prevalences among 3-12-year-olds children showed increasing trends in most 
specific cities, but national lifetime-ever eczema prevalences among 13-14-year-olds children decreased from 10.6% 
in 2001 to 8.6% in 2009 in mainland China. We estimated that about 1.5 million children aged 13-14-year-olds in 2009 
and 15.5 million children aged 3-6-year-olds in 2012 had lifetime-ever eczema in mainland China. Similar studies were 
too few to ascertain time-trends of eczema prevalence among adults. About 39.4, 20.0, and 11.6 million adults aged 
15-86-year-olds in 2010 had contact dermatitis, seborrheic dermatitis, and atopic dermatitis in the mainland China, 
respectively.

Conclusions:  The burden of eczema became heavier in young children, whereas perhaps had been reduced in ado-
lescent in China. More studies for eczema prevalence in adults are warranted.

Keywords:  Eczema, China, Time-trend, Prevalence, Eczematous population

© The Author(s) 2022. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which 
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the 
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or 
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line 
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory 
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this 
licence, visit http://​creat​iveco​mmons.​org/​licen​ses/​by/4.​0/. The Creative Commons Public Domain Dedication waiver (http://​creat​iveco​
mmons.​org/​publi​cdoma​in/​zero/1.​0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.

Introduction
Eczema, also known as dermatitis, is a common skin 
disease among children and adults [1]. Several studies 
worldwide have reported childhood and adult preva-
lences of eczema and their time-trends in the recent 
years [2–4]. The International Study of Asthma and 
Allergies in Childhood (ISAAC) reported that in the 

seven years between Phase One during 1995 and Phase 
Three during 2002-2003, eczema prevalences in most 
centers with low prevalence in 1995 had substantially 
increased, but had mostly leveled or decreased in the 
1995 high prevalence countries [2, 3]. The increases in 
eczema prevalences were more common in the 6-7 than 
in the 13-14-year-olds age-group [2, 3]. A systematic 
review of epidemiological studies concluded that child-
hood prevalence of eczema increased between 1990 and 
2010 in Eastern Asia, Western Europe, parts of Northern 
Europe, and Africa, but no clear trends were identified in 
other regions; and there were inadequate data for eczema 
worldwide [4].
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Some studies have reported increasing childhood and 
adult eczema prevalences in China [5–11]. Three large-
scale cross-sectional studies from Taichung, Taiwan 
found that the prevalence of atopic eczema increased 
from 1.1% in 1987 to 1.9% in 1994, and then to 3.4% in 
2002 among 6-15-year-olds children [8]. Two large-
scale cross-sectional studies from Taiwan also found 
that the overall prevalence rate of atopic eczema among 
12-15-year-olds adolescents increased from 2.4% during 
1995-1996 to 4.0% in 2001; the increase in boys was from 
2.7% to 4.2%, and in girls from 2.2% to 3.9% [11].

However, no study has summarized and compared 
national distributions of eczema prevalences from stud-
ies of eczema and no study has evaluated quantitative 
changes of eczema prevalence trends among children and 
adults in China. Therefore, in the present review we sys-
tematically summarized all studies of eczema prevalences 
from 1985 to 2015, and quantitatively analyzed trends of 
eczema prevalences among children and adults in China. 
We also quantitatively estimated the national eczema 
prevalence time-trend, and estimated time-trends for 
absolute numbers of eczematous populations during 
1985 to 2015 in the mainland China.

Methods
A systematic approach was applied to completely col-
lect and select studies with regard to eczema prevalences 
from 1985 to 2015 in China. First, a literature search 
was conducted in both English and Chinese databases. 
Second, we classified all related studies from the litera-
ture search into different types, and then the national 
eczema prevalences for children and adults were esti-
mated according to the selected studies among these 
studies. Third, we obtained the national absolute popu-
lations from China’s Statistics Yearbooks for various age 
groups. Then we estimated the national burdens of child-
hood and adulthood eczema as equal to national eczema 
prevalences multiplied by national absolute populations. 
The detailed approach for literature search and inclusion 
as well as statistical analyses were as follows.

Literature search strategy
The literature search was conducted using PubMed and 
Web of Science in English, as well as in CKNI (Chinese 
Knowledge National Infrastructure; in Chinese: Zhong 
Guo Zhi Wang), VIP (Database for Chinese Techni-
cal Periodicals; Wei Pu), and WANFANG DATA (Wang 
Fang Shu Ji) in Chinese. In PubMed, we used eczema 
or dermatitis, prevalence or incidence, and China or 
Hong Kong or Taiwan in title or abstract as search terms 
(retrieval combination: {[eczema (Title/Abstract) OR 
dermatitis (Title/Abstract)] AND [prevalence (Title/
Abstract) OR incidence (Title/Abstract)] AND [China 

(Title/Abstract) OR Hong Kong (Title/Abstract) OR 
Taiwan (Title/Abstract)]}). In Web of Science, we used 
eczema or dermatitis, prevalence or incidence, and 
China or Hong Kong or Taiwan in theme subject (TS) 
as search terms (retrieval combination: TS = (eczema 
OR dermatitis) AND TS= (prevalence OR incidence) 
AND TS = (China OR Hong Kong OR Taiwan)). In 
CKNI, VIP, and WANFANG DATA, we used eczema 
(in Chinese: Shi Zhen) or dermatitis (Pi Fu Yan) in title, 
and prevalence (Huan Bin Lü) or incidence (Fa Bin Lü) 
in abstract as search terms. In CNKI, the retrieval com-
bination was “Title (Pian Ming): eczema (Shi Zhen) or 
(Huo Han) dermatitis (Pi Fu Yan) + Abstract (Zhai Yao): 
prevalence (Huan Bin Lü) or (Huo Han) incidence (Fa Bin 
Lü)”. In VIP, the retrieval combination was “(T = eczema 
(Shi Zhen) + T = dermatitis (Pi Fu Yan))*(R = preva-
lence (Huan Bin Lü) + R = incidence (Fa Bin Lü))”. In 
WANFANG DATA, the retrieval combination was that 
“(Title (Ti Ming): “eczema (Shi Zhen)” + “dermatitis (Pi 
Fu Yan)”)* (Abstract (Zhai Yao): “prevalence (Huan Bin 
Lü)” + “incidence (Fa Bin Lü)”)”. Figure 1 is a flowchart 
of papers through the selected phases. We also retrieved 
references of the selected studies. Finally, 194 full-text 
articles from January 1985 to December 2015 were iden-
tified after removing duplicates. Herein 146 articles were 
in English and 48 articles in Chinese.

Inclusion criteria
In the quantitative synthesis, we summarized all ques-
tionnaire-based cross-sectional and cohort studies as 
well as clinical studies that reported childhood or adult 
eczema prevalence. The studies were classified into six 
types: ISAAC questionnaire-based studies of children, 
non-ISAAC questionnaire-based studies of children, 
studies of overall adult populations, studies of specific 
adult populations, namely, nurses and/or doctors, sol-
diers, and other special populations. Then, two reviewers 
independently quality-checked the studies, and selected 
those questionnaire-based cross-sectional studies of chil-
dren for quantitative synthesis when they met the fol-
lowing criteria: 1) conducted on the general population 
in the studied city; and 2) based on the ISAAC question-
naire [12] or any questionnaire that used the question 
“Have your children (or you) had eczema (an itchy skin 
rash coming and going for at least 6 months) during life-
time-ever (or in the last 12 months)”. In addition to these 
two criteria, in the quality assessment of the selected 
studies, we also checked sample size and response rate to 
consider their quality. If a study matched the above two 
criteria, obtained enough samples that were higher than 
the estimated sample size, and had high (>70%) response 
rate in the survey, we considered that this study had high 
quality. For time-trends, we selected those cities where 
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similar studies were conducted in at least two different 
years of children in the same age groups. We also selected 
those studies which provided sufficiently detailed sample 
numbers to calculate the childhood eczema prevalence 
in different age groups. To elucidate national time-trends 
and estimate national absolute eczematous populations, 
we selected only those studies conducted simultaneously 
in at least three cities of mainland China.

Statistical analyses
Microsoft Excel 2013 (Microsoft Ltd. Seattle, Washing-
ton, USA) was used to calculate city-level and national-
level prevalence time-trends and absolute eczematous 
proportions in children and adults. A pooled analysis was 
conducted to obtain nation-level and city-level eczema 

prevalences in various years, and these prevalences were 
estimated to be equal to that of the cumulative number 
of eczematous children/adults divided by the cumulative 
total sample sizes in different cities for the given year. The 
absolute eczematous populations in different age groups 
were estimated as equal to national eczema prevalences 
multiplied by the national absolute populations, obtained 
from China’s Statistics Yearbooks during 1996-2014 [13] 
for various age groups. China’s Statistics Yearbooks pro-
vided only the populations of mainland China, and not 
of Hong Kong or Taiwan. China’s Statistics Yearbook also 
did not present detailed age-group populations for chil-
dren and adults in the total national populations of main-
land China for a specific year. For all years, the yearbooks 
did provide populations in the age groups 0-14 years, 

Fig 1  Flow chart of literature search through different phases
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15-64 years, and ≥65 years for 1996 to 2000, and for 2001 
to 2014 provided data for 0-5, 6-9, 10-14,…, 85-89, 90-95, 
≥95 years. Therefore, we assumed that the proportions 
of populations for each specific age were the same within 
various age groups, and calculated these proportions as 
the total proportions divided by the total number of years 
of the studied age groups [8, 14]. The specific popula-
tion of children and adults at each specific age was cal-
culated as the proportion of population in each specific 
age group multiplied by the national population. Then 
the national absolute populations for various age groups 
were summed as these specific populations for each spe-
cific age group.

Results
Basic Information
A total of 93 articles was finally selected for quantitative 
synthesis [5–11, 15–100]. Of these, 36 studies were cross-
sectional studies, based on cluster sampling in which 
ISAAC questionnaires were used [5, 7–11, 15–44]; and 
23 studies of children did not use the ISAAC question-
naire [6, 45–66]. There were 9 studies of adult popula-
tions [67–75]; 9 studies of nurses or doctors [76–84]; 7 
studies of soldiers [85–91]; and 9 studies of other special 
populations [92–100]. More information for these stud-
ies is summarized in supplemental S1-S7 Tables. A total 
of 17 studies was selected to quantitatively analyze time 
trends of eczema prevalence and absolute eczematous 
populations in different age groups. Of these, sixteen 
studies were of children [5, 7–9, 11, 15–18, 24–27, 29, 
35, 44], and one of adults [74] (Table 1). Only one study 
provided eczema prevalence for each specific age of 
0-14-year-olds children [7]. Seven studies [5, 7, 16, 24–
26, 35] were selected to quantitatively estimate the abso-
lute eczematous populations among children and one for 
adults [74].

Quality assessment of the selected studies
With respect to the 16 studies which was selected to ana-
lyze time trends and absolute eczematous populations for 
children (Table 1), all studies were conducted in school; 
and except the studies in 1995 [16] and in 2001 [24, 25] 
for 13-14-year-olds children, all questionnaire data were 
reported by the child’s parents. All studies had large sam-
ple sizes (mostly in 2000~5000 children) and most of 
these studies had high response rates (mostly in >80%). 
Two studies [9, 35] did not provide available response 
rates. With respect to the study which was selected to 
analyze absolute eczematous populations for common 
adult population (Table 1), the interview was conducted 
in the participant’s home and the participant-reported 
eczema (dermatitis) were examined by dermatologists. 
The study had large sample size in Shanghai (n=6036) 

and had moderate sample sizes in Beijing (n=1443) and 
Guangzhou (n=1675). The response rate for this study 
was not available.

Childhood eczema
Figure 2 and the supplemental S1 Table summarize prev-
alences of lifetime-ever eczema for children in different 
age groups from all ISAAC questionnaire-based cross-
sectional studies. A total of 22 cities or regions (15 cit-
ies in mainland of China, 5 cities in Taiwan, Hong Kong, 
and Taiwan region) had available data. Overall, the chil-
dren were 0-18-year-olds and were mainly 3-14-year-
olds. Prevalences mostly ranged from 10.0% to 30.0% but 
varied from 1.1% in 7-15-year-olds children in 1987 in 
Taichung, Taiwan [8] to 34.7% in 3-6-year-olds children 
in 2012 in Beijing [30]. In general, childhood eczema 
prevalences had an increasing trend in Beijing, Urumqi, 
Chongqing, Shanghai, Guangzhou, Taipei, and Taichung. 
Decreasing trends were found for Hong Kong as well as 
for those studies from “Taiwan” where the studies were 
conducted without providing the specific studied cities of 
Taiwan.

Among those cities where data for lifetime-ever 
eczema were available for children in the sample age 
groups in more than two years (Fig.  3), eczema preva-
lences were substantially increased from 1985 to 2015 
among children aged 3-6, 6-7, 7-12, and 7-15-year-olds, 
whereas the eczema prevalences among 13-14-year-
olds children consistently decreased from 1995 to 2009. 
Most of the eczema prevalences in younger age groups 
(3-7-year-olds) were higher than for older children 
(13-14-year-olds).

With regard to prevalences of current (in the past 12 
months prior to survey) prior-year eczema in differ-
ent age groups from ISAAC questionnaire-based cross-
sectional studies (Fig.  4 and supplemental S1 Table), 
a total of 23 cities or regions (16 cities in mainland of 
China, 6 cities in Taiwan, and Hong Kong) had available 
data. Prevalences of prior-year eczema varied from 0.9% 
among 7-15-year-olds children in 1987 in Taichung, Tai-
wan [8] to 15.8% among 3-6-year-olds children in 2012 
in Beijing [30], and mainly ranged from 4.0% to 15.0%. 
Increasing trends in eczema prevalences were found for 
most cities (Beijing, Urumqi, Xi’an, Shanghai, Chong-
qing, Wuhan, Guangzhou, Taipei, and Taichung). In 
those cities where data for prevalences of current eczema 
were available for more than two years (Fig 5), the 
eczema prevalences had increasing trends among chil-
dren aged 6-7 and 7-15-year-olds, whereas prevalences 
were decreasing for 13-14-year-olds children from 1995 
to 2001. In particular, eczema prevalences increased sub-
stantially for 6-7-year-olds children in Taipei from 4.1% 
in 1994 [9] to 8.5% in 2002 [22], and then to 10.7% in 



Page 5 of 17Liu et al. BMC Public Health         (2022) 22:1294 	

Table 1  Basic information for studies included in quantitative analyses of absolute eczematous populations and prevalence time 
trends

Year Age (year-old) Location and Inspection method City: Sample size (response rate) Prevalence, n (%) [Reference]

1987 7-15 School; Student/parent-reported Taichung, Taiwan: 37801 (78.0) Ever: 420 (1.11); Current: 333 (0.88) [8]

1994 7-15 School; Student/parent-reported Taichung, Taiwan: 75960 (83.0) Ever: 1428 (1.9); Current:1155 (1.5) [8]

1994 6-7 Elementary school; Parent-reported Taipei, Taiwan: 4806 (NA) Ever: 1149 (23.9); Past year: 197 (4.1) [9]

1995 13-14 Secondary school; Parent-reported Hong Kong: 4667 (97.0) Ever: 707 (15.0); Past year: 210 (4.5) [15]

1995 13-14 School; Student-reported Beijing: 4167 (99.0)
Guangzhou: 3855 (99.6);
Urumqi: 3207 (98.0);
Shanghai: 3483 (99.0);
Chongqing: 4296 (99.0)

Beijing: Ever: 429 (10.3); Past year: 
958 (2.3).
Guangzhou: Ever: 705 (18.3); Past 
year: 50 (1.3).
Urumqi: Ever: 196 (6.1); Past year: 
67 (2.1).
Shanghai: Ever: 240 (6.9); Past year: 
42 (1.2).
Chongqing: Ever: 434 (10.1); Past 
year: 86 (2.0)

[16]

1995 6-7 Primary school; Parent-reported Hong Kong: 3618 (97.0) Ever: 1017 (28.1); Past year: 152 (4.2) [17]

1996 6-7 Primary school; Parent-reported Beijing: 4080 (99.2);
Urumqi: 3588 (98.6)

Beijing: Ever: 155 (3.8); Past year: 
114 (2.8).
Urumqi: Ever: 126 (3.5); Past year: 
72 (2.0)

[18]

1996 12-15 Middle school; Parent-reported Taiwanc: 42919 (86.9) Past year: 10472 (2.4) [11]

2001 12-15 Middle school; Parent-reported Taiwanc: 10215 (87.0) Past year: 412 (4.0) [11]

2001 13-14 School; Student-reported Beijing: 3531 (99.0) Ever: 434 (12.3); Past year: 64 (1.8) [24]

2001 13-14 School; Student-reported Guangzhou: 3675 (96.0) Ever: 620 (17.6) [25]

2001 13-14 Junior high-school; Student-
reported

Lhasa, Tibet: 3190 (100.0) Ever: 45 (1.4); Past year: 12 (0.4) [26]

2002 13-14 Secondary school; Parent-reported Hong Kong: 3321 (99.0) Ever: 421 (13.0); Past year: 120 (3.6) [29]

2002 6-7 Elementary school; Parent-reported Taipei, Taiwan: 4832 (NA) Ever: 1271 (26.3); Past year: 411 (8.5) [9]

2002 6-7 Primary school; Parent-reported Hong Kong: 4448 (95.0) Ever: 1366 (30.7); Past year: 187 (4.2) [27]

2002 7-15 School; Student/parent-reported Taichung, Taiwan: 11580 (81.0) Ever: 388 (3.4); Current: 322 (2.8) [8]

2005a 6-13 Elementary school; Parent-reported Harbin: 2900 (NA);
Shanghai: 4395 (NA);
Guangzhou: 3094 (NA);
Xi’an: 1653 (NA);
Wuhan: 2061 (NA);
Chengdu: 2848 (NA);
Hohhot: 2025 (NA);
Urumqi: 2033 (NA)

Harbin: Past year: 136 (4.7).
Shanghai: Past year: 286 (6.5).
Guangzhou: Past year: 167 (5.4).
Xi’an: Past year: 73 (4.4).
Wuhan: Past year: 126 (6.1).
Chengdu: Past year: 122 (4.3).
Hohhot: Past year: 130 (6.4).
Urumqi: Past year: 120 (5.9).

[35]

2007 6-7 Elementary school; Parent-reported Taipei, Taiwan: 24999 (94.6) Ever: 7450 (29.8); Past year: 2675 
(10.7)

[9]

2009 0-14 School/kindergarten; Parent-
reported

Beijing: 10372 (98.6);
Chongqing: 9846 (97.21);
Guangzhou: 4072 (90.9)

Beijing: Ever: 2141 (20.6).
Chongqing: Ever: 1085 (10.0).
Guangzhou: Ever: 294 (7.2).

[7]
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2007 [22], as well as for 7-15-year-olds children in Tai-
chung from 0.9% in 1987 [8] to 1.5% in 1994 [32], and 
then to 2.8% [38] in 2002 (Fig. 5).

In studies of children not using the ISAAC question-
naire (Fig. 6, supplemental S2 Table and S3 Table), a total 
of 16 cities had reported eczema prevalences. The highest 
eczema prevalence was 75.7% among 6-12-month-olds 
infants in 2007 in Tianjin [59], followed by 68.8% among 
0-1-year-old infants in 2012 in Chongqing [50]. Eczema 
prevalences among infant groups were notably higher 
than among older children.

From the studies that provided eczema prevalences for 
boys and girls [7–10, 17, 18, 23, 26, 30, 31, 38, 39], boys’ 
prevalences were always higher than girls’ prevalences 
(supplemental S1-S3 Tables), except for Hong Kong [15, 
17] and Beijing [18].

With regard to the national time-trend of eczema 
prevalence in mainland China, only data for children 
aged 13-14-year-olds during lifetime-ever were avail-
able (Fig.  7). The national-averaged lifetime-ever preva-
lence of eczema among 13-14-year-olds children slightly 
increased from 1995 to 2001, but notably decreased from 
2001 to 2009. Similar trends were found for the absolute 

numbers of eczematous population among 13-14-year-
olds children from 1995 to 2009. Table 2 shows national-
averaged prevalences of eczema during different years 
and shows absolute numbers of eczematous populations 
among children in three age groups in mainland China. 
We estimated that 25.7% of children aged 3-6-year-olds 
or about 15.5 million had lifetime-ever eczema in 2012 in 
mainland China.

Adulthood eczema
Figure  8 and supplemental S4-S7 Tables summarize 
prevalences of eczema of adults in studies from 1985 to 
2015. Studies were limited and the studied subjects were 
so varied that time-trends could not be established. With 
regard to overall adult populations (Fig.  8a and supple-
mental S4 Table), a total of nine cities had available data. 
Eczema prevalences were notably different in differ-
ent cities, varying from 1.2% for current eczema among 
7-20-year-old people in Benxi, Liaoning in 2006 [70] to 
58.7% for life-time ever eczema in >65-year-old Tai-
wan adults in 1999 [68]. Among studies which provided 
eczema prevalences for males and females [68, 70, 72, 73], 
males’ prevalences were higher than females’ prevalences 

a  The response rate for the whole study was 92.5% and The response rate for each city was not available (NA)
b  The response rate was not available (NA)

Table 1  (continued)

Year Age (year-old) Location and Inspection method City: Sample size (response rate) Prevalence, n (%) [Reference]

2012 3-6 School/kindergarten; Parent-
reported

Harbin: 2506 (64.1);
Urumqi: 4618 (81.7);
Beijing: 5876 (65.0);
Shanghai: 15266 (85.3);
Nanjing: 4014 (65.7);
Xi’an: 2020 (83.5);
Taiyuan: 3700 (82.2);
Wuhan: 2193 (91.4);
Changsha: 2727 (59.0);
Chongqing: 5299 (74.5)

Harbin: Ever: 829 (33.1); Past year: 
306 (12.2).
Urumqi: Ever: 707 (15.3); Past year: 
614 (13.3).
Beijing: Ever: 2039 (34.7); Past year: 
928 (15.8).
Shanghai: Ever: 3572 (23.4); Past 
year: 2122 (13.9).
Nanjing: Ever: 1140 (28.4); Past year: 
429 (10.7).
Xi’an: Ever: 586 (29.0); Past year: 166 
(8.2).
Taiyuan: Ever: 503 (13.6); Past year: 
178 (4.8).
Wuhan: Ever: 570 (26.0); Past year: 
184 (8.4).
Changsha: Ever: 815 (29.9); Past 
year: 265 (9.7).
Chongqing: Ever: 1611 (30.4); Past 
year: 684 (12.9).

[5]

2015 7-12 School; Student/parent-reported Guangzhou: 5542 (94.3) Ever: 1890 (34.1) [44]

2010 b 15-86 home-interview, participant-
reported and examined by derma-
tologists [101]

Beijing: 1443 (NA);
Shanghai: 6036 (NA);
Guangzhou: 1675 (NA)

Beijing: Current dermatitis: contact: 
47 (3.3); seborrheic: 29 (2.0); atopic: 
22 (1.5).
Shanghai: Current dermatitis: con-
tact: 192 (3.2); seborrheic: 75 (1.2); 
atopic: 38 (0.6).
Guangzhou: Current dermatitis: 
contact: 85 (5.1); seborrheic: 60 (3.6); 
atopic: 35 (2.1).

[74]
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(supplemental S4 Table) except for in Hebei and Tianjin 
among 1-87-year-olds people [72].

Six cities had data for eczema prevalences among 
nurses and/or doctors (Fig.  8b and supplemental S5 
Table), ranging from 8.0% to 35.0%. Five cities or regions 
had data for eczema prevalences among soldiers (Fig. 8c 
and supplemental S6 Table) and other special popula-
tions (Fig.  8d and supplemental S7 Table). Prevalences 
among soldiers ranged from 4.3% to 28.0%. The highest 
prevalence among other special populations was 83.7% 
for current eczema among hairdresser (median 19-year-
olds) in Tainan, Taiwan [93].

With regard to national-averaged prevalences of 
eczema and absolute eczema population among adults in 
the mainland of China (Table 3), we estimated that about 
39.4, 20.0, and 11.6 million people among adults aged 
15-86-year-olds had contact dermatitis, seborrheic der-
matitis, and atopic dermatitis in 2010.

Discussion
In this review, we have summarized all studies of eczema 
prevalence among children and adults conducted in 
China from 1985 to 2015. Among children, there was 
an increasing trend in most cities. However, prevalence 

Fig 2  Summary of eczema prevalence during lifetime-ever for children from studies which using the ISAAC questionnaire in China, 1985-2015. 
Herein “*” indicates that the exact city where the study was conducted was not provided in the literature; “#” indicates that the presented prevalence 
was averaged among prevalences for various age groups from different studies in the same year. Number in the bracket is the reference serial 
number. Supplemental S1 Table shows more information for these studies. The bar charts were conducted by Microsoft Excel 2013 and Word 2013 
(https://​www.​micro​soft.​com/​en-​us/). The based maps of mainland China and Taiwan were generated by ESRI ArcGIS 10.0 version for desktop (http://​
www.​esri.​com/​softw​are/​arcgis/​arcgis-​for-​deskt​op)

https://www.microsoft.com/en-us/
http://www.esri.com/software/arcgis/arcgis-for-desktop
http://www.esri.com/software/arcgis/arcgis-for-desktop
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of lifetime-ever eczema and the eczematous population 
among children aged 13-14-year-olds decreased from 
2001 to 2009. Limited data prevented us from discern-
ing time-trends among adults. In general, eczema prev-
alences in younger children were higher than in older 
children, and in boys compared to girls, as well as in male 
adults compared to female adults.

Our findings that childhood eczema prevalences 
increased among 6-7-year-olds children but decreased 
among 13-14-year-olds children were partly consistent 
with those findings from the ISAAC study [2] and with 
findings of a systematic review of worldwide incidence 
and prevalence of atopic eczema [4]. Williams et al. found 
that eczema symptom prevalence decreased from 1995 
to 2006 in some previously high prevalence centers in 
the developed world, whereas prevalences in developing 
countries with previously low prevalences continued to 
increase in 13-14-year-olds children, whereas most cent-
ers showed increasing prevalences in 6-7-year-olds chil-
dren [2]. Deckers et  al. found that eczema prevalences 
were increasing in Africa, eastern Asia, western Europe 
and parts of northern Europe from 1990 to 2010 [4]. The 
latest lifetime-ever eczema prevalences among 3-6-year-
olds children in Beijing and Chongqing in 2012, as well as 
among 6-7-year-olds in Hong Kong in 2002 and in Taipei 
in 2007, ranged from 25.0%-35.0% (Fig.  3), higher than 

the global-averaged level among 6-7-year-olds children 
from the ISAAC study Phase Three in 2006 and were 
comparable to the high prevalences in developed coun-
tries reported in recent years [3].

Interestingly, we found that the national-averaged 
prevalence and absolute eczematous population of 
13-14-year-olds children in mainland China decreased 
from 2001 to 2009. We suspect this may be related to the 
marked improvement in medical conditions and health 
services in mainland China in the past decades, as well as 
to the access to basic public health services has become 
more and more equitable [102]. Those children who were 
diagnosed with eczema at a younger age may have had 
better medical care in recent years than before 2001, such 
that when they reached 13-14-year-olds, eczema preva-
lences were lower than in 2009. This hypothesis also is 
supported by our finding that eczema prevalences among 
younger children substantially increased during the same 
years, whereas eczema prevalences among 13-14-year-
olds children decreased in all specific cities (Figs. 3 and 
5). In the present study, we also found that national abso-
lute eczematous populations among young infants/chil-
dren were substantially higher than in older children. 
This finding is consistent with several previous system-
atic reviews or individual studies, which have reported 
that atopic eczema was more common among younger 

Fig 3  Time-trend of lifetime-ever eczema prevalences among children in specific age groups and cities. The number colors correspond to the bar 
colors for different cities
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infants/children than among older children [1, 14, 103–
108]. Specifically, Kelbore et  al. conducted a facility-
based cross-sectional study among 477 children aged 
from three months to 14 years in the Ayder referral hos-
pital in Mekelle, Ethiopia and found that children aged 
three months to one year had significantly higher risk of 
atopic dermatitis than older children (odds ratio: 6.8; 95 
% confidence interval: 1.1-46.0) [105]. Hong et  al. con-
ducted an ISAAC questionnaire-based cross-sectional 
study among 31,201 Korean children and found that 
the past 12 months prevalences of dermatitis symptoms 
among 0-3, 4-6, 7-9, and 10-13-year-olds children were 
19.3%, 19.7%, 16.7%, and 14.5%, respectively (p-value for 
trend <0.001) [108]. In general, eczema is considered to 
be an early infancy illness that will get better as infants 
grow older [106, 107]. However, other allergic diseases 
and/or symptoms are likely to appear in those children 

who had eczema as infants [109–112]. Thus, we con-
sider it reasonable that older children had lower preva-
lences of eczema than young infants since eczema will get 
better as children grow older [112]. Also, prevalence of 
eczema among old children (13-14-year-olds) could have 
decreased trends if the medical conditions and health 
services improved [102].

There were too few studies of adults to discern time-
trends or to compare eczema prevalences in different cit-
ies (Fig.  8). There was only one cross-sectional study in 
three large cities of eczema prevalence among an over-
all population of adults [74]. However, some studies 
reported high prevalences among several special popu-
lations, for example, nurses and/or doctors [76, 79, 80, 
82], soldiers [85–90], fruit farmers [92], hairdressers [93], 
and cement workers [94]. These findings indicate certain 
populations with special occupations and with particular 

Fig 4  Summary of current (in the past 12 months prior to survey) eczema prevalence among children from studies based on the ISAAC 
questionnaire in China, 1985-2015. Herein “*” indicates that the exact city was not reported in the literature; “#” indicates that the presented 
prevalence was the average of prevalences in various age groups from different studies in the same year. The number in the bracket is the reference 
number. Supplemental S1 Table provides more information on these studies. The bar charts were conducted by Microsoft Excel 2013 and Word 
2013 (https://​www.​micro​soft.​com/​en-​us/). The based maps of mainland China and Taiwan were generated by ESRI ArcGIS 10.0 version for desktop 
(http://​www.​esri.​com/​softw​are/​arcgis/​arcgis-​for-​deskt​op)

https://www.microsoft.com/en-us/
http://www.esri.com/software/arcgis/arcgis-for-desktop
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environmental exposures could had higher likelihood 
in getting eczema, and these exposures possibly are risk 
factors for eczema. These findings also indicate that the 
national burden of eczema in adults, especially among 
several special populations, could still be heavy even 
though the medical conditions and living conditions were 
improved in the past years in China [102].

Our finding that boys had higher eczema prevalences 
than girls in most cities is consistent with findings in 
several studies of young children [4, 107, 113–115] and 
adults [4, 106, 107]. However, our findings that male 
adults generally had higher eczema prevalences than 
female adults are inconsistent with findings from several 
previous studies showing that girls’ eczema prevalence 
catch up to boys’ prevalence around puberty [116–118]. 
Although these inconsistences could be due to the lack of 
data, more studies are necessary to clarify adult eczema 
prevalence in China [117, 118].

There are several gaps in the literature, especially for 
adults. Firstly, most of the information on eczema we 
collected was based on questionnaires, and the eczema 
questions differed, especially in those studies that did not 
use ISAAC questions. Symptoms of atopic eczema over-
lap with symptoms of other conditions, such as contact 
dermatitis [4]. In ISAAC-related questionnaire-based 
studies for children [5, 7–11, 15–44], childhood eczema 
was defined as an itchy rash coming and going for at least 
6 months [3]. Several studies not using the ISAAC ques-
tion [6, 62–64] used the UK diagnostic criteria [119] of 
atopic eczema: history of itchy skin plus at least three fol-
lowing signs: 1) history of rash in the skin creases (folds 
of elbows, behind the knees, fronts of ankles or around 
the neck); 2) history of asthma or hay fever: 3) history 
of dry skin in the last year; 4) onset under the age of 
2-year-olds; and 5) visible flexural dermatitis as defined 
by a photographic protocol [120]. Chinese non-ISAAC 
studies [50, 52, 66] based a clinical diagnosis of eczema 
on definitions from two Chinese textbooks (Clinical Der-
matology; Practical Pediatric Dermatology) [121, 122] 
and a Chinese guidebook for eczema diagnosis [123]. In 
these Chinese books, the definition of eczema is: 1) mild 
level: skin lesion and erythema; 2) moderate level: papule 
or cracked skin and desquamation; 3) severe level: with 
blister, erosion and scabs. The Chinese criteria are less 
specific than the UK diagnostic criteria [119]. Nonethe-
less, both the UK diagnostic criteria [119] and the Chi-
nese criteria [121–123] are stricter that in the ISAAC 
questionnaire [3]. Studies of adults used different clini-
cal diagnostic criteria: two studies [73, 75] used the defi-
nition of eczema in “Clinical Dermatology” [121] and 
one study [72] used the UK diagnostic criteria of atopic 
eczema [119]. Secondly, ages of both children and adult 
varied in the available different studies (supplemen-
tal S1-S7 Tables). Eczema prevalence varies with age in 
both children and adults [14, 103–105]. Take the ISAAC-
based studies in Beijing as an example (Fig. 2), logically, 
prevalences of eczema among children could not sharply 
decrease within one year. Since the definition of eczema 
and method for survey in these studied are the same, the 
main reason for these illogical trends of eczema preva-
lences probably is that ages of the children are largely dif-
ferent among these studies: the 10.3% in 1995 was among 
6-7-year-olds children [5] and the 3.8% in 1996 was 
among 13-14 year-old children [7], as well as the 29.4% 
in 2008 was among 5-11-year-olds children [18] and the 
20.6% in 2009 was among 0-14-year-olds children [24]. 
Thirdly, a large number of the selected studies did not 
provide sex information for eczema prevalence. Thus, 
we could not establish and compare the time-trends for 
boys and girls. Fourthly, most selected studies were con-
ducted in large cities; there were few studies eczema in 

Fig 5  Time-trend of current (in the past 12 months prior to survey) 
eczema prevalences among children in specific age groups and cities. 
The number colors correspond to the bar colors for different cities
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rural populations in mainland China. Several studies 
have reported that rural eczema prevalences are sub-
stantially lower than urban eczema prevalences [2, 4, 6, 
40, 50, 118]. Thus, we have likely overestimated national 
eczema prevalence. Also, few studies have been done of 
non-Han Chinese, so we do not know the magnitude or 
direction of error that this lack of information introduces 
[3, 18, 26, 113].

To our best knowledge, no systematic review has sum-
marized national time-trends of eczema prevalences or 
absolute eczematous populations of children and adults 
in China. The 93 articles [5–11, 15–100] we summa-
rized in the quantitative synthesis had similar findings 
regarding eczema prevalences and their time-trends, 
and so can be said to give a reasonably accurate picture 
of eczema from 1985 to 2015 in China. Two reviewers 
independently checked the quality of all 93 full articles 
[5–11, 15–100] with consideration of the definition of 
eczema, the studied locations and populations, as well as 
the method used for sample and survey. Although there 
were only 16 articles [5, 7–9, 11, 15–18, 24–27, 29, 35, 
44] for children and for young children, and only one for 

Fig 6  Summary of lifetime-ever and prior year eczema prevalences in children from studies which did not use the ISAAC questionnaire in China, 
1985-2015. Herein, “*” indicates that the exact city where the study was conducted was not reported. The prevalences in italic indicates that the 
studied children were examined by dermatologists. The number in the bracket is the reference number. Supplemental S2 Table and S3 Table 
provide more information for these selected studies. The bar charts were conducted by Microsoft Excel 2013 and Word 2013 (https://​www.​micro​
soft.​com/​en-​us/). The based maps of mainland China and Taiwan were generated by ESRI ArcGIS 10.0 version for desktop (http://​www.​esri.​com/​
softw​are/​arcgis/​arcgis-​for-​deskt​op)

Fig 7  Time-trend of lifetime-ever eczema prevalence and 
eczematous populations among 13-14 year-old children in the 
mainland of China. For eczema prevalence in 1995, the surveyed 
cities were Beijing, Guangzhou, Urumqi, Shanghai, and Chongqing 
[16], and the national total population of 13-14 year-old children 
in 1996 was used to estimate the absolute eczematous population 
because data in 1995 were not available. For 2001, the surveyed 
cities were Beijing [24], Guangzhou [25], and Lhasa [26]. For 2009, the 
surveyed cities were Beijing, Guangzhou, and Chongqing [7]. More 
information for these studies is provided in Table 1

https://www.microsoft.com/en-us/
https://www.microsoft.com/en-us/
http://www.esri.com/software/arcgis/arcgis-for-desktop
http://www.esri.com/software/arcgis/arcgis-for-desktop
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Table 2  National averaged prevalence of eczema and absolute eczematous populations among children in different age groups in 
mainland China

Year Age (year-old) Prevalence (%) Population (million) Reference

2005 6-13 Past year: 5.5 Past year: 8.2 [35]

2009 0-14 Ever: 14.5 Ever: 32.3 [7]

2012 3-6 Ever: 25.7; Past year: 12.2 Ever: 15.5; Past year: 7.4 [5]

Fig 8  Summary of eczema prevalence during lifetime-ever or in the past year from studies of adults in China, 1985-2015. Herein “*” indicates that 
the exact city where the study was conducted or the exact year when the study was conducted was not provided in the literature; “#” indicates that 
the presented prevalence was averaged among prevalences for various age groups from different studies in the same year. The prevalences in italic 
indicates that the studied populations were examined by dermatologists. Number in the bracket is the reference. Supplemental S4-S7 Tables show 
more information for these selected studies. The bar charts were conducted by Microsoft Excel 2013 and Word 2013 (https://​www.​micro​soft.​com/​
en-​us/). The based maps of mainland China and Taiwan were generated by ESRI ArcGIS 10.0 version for desktop (http://​www.​esri.​com/​softw​are/​
arcgis/​arcgis-​for-​deskt​op)

https://www.microsoft.com/en-us/
https://www.microsoft.com/en-us/
http://www.esri.com/software/arcgis/arcgis-for-desktop
http://www.esri.com/software/arcgis/arcgis-for-desktop
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adults [74] that used the ISAAC questionnaire, most of 
these articles had large sample sizes and high response 
rates (Table 1). The ISAAC questions have been shown to 
provide adequate symptom-derived estimates of eczema 
prevalence [124, 125]. Another study has shown that the 
Chinese translated version of the ISAAC core questions 
provides sufficient information for atopic eczema among 
children in China [126]. Thus, the ISAAC questionnaire 
studies likely have high reliability with respect to eczema 
prevalence. The quantitative synthesis for the national-
levels eczema prevalences used only those studies of at 
least three cities for mainland China [5, 7, 16, 35, 74] and 
therefore we considered those estimated national preva-
lence of eczema and absolute eczematous populations 
could indicate the actual status, at least in cities of main-
land China.

In future work, the diagnostic criteria for atopic eczema 
among infants, children, and adults should be standard-
ized, and the questionnaire designed according to these 
standards. Since the effectiveness of ISAAC core ques-
tions for childhood eczema have been validated [124–
126], we recommend using this questionnaire for eczema 
[5]. Nation-wide studies stratified by age-groups and sex, 
and with standardized reporting format would be useful 
to compare prevalences and time-trends in cities.

Many studies have tried to find explanations for the 
changing time-trends in eczema prevalences among chil-
dren and adults [1, 4, 127–139]. The prevalence changes 
could be an artifact of methodology, due to possible 
changes in diagnostic criteria over time, and differences 
in the study design [4, 140–142]. However, the prevalence 
changes could be real. Several studies have proposed that 
changes in household and ambient environment-related 
exposures [127–134, 139], while others have suggested 
changes in lifestyle and dietary habits [135–138], may 
be causing increased eczema prevalences. Specifically, 
several studies have presented evidence that indoor air 
pollution [127, 128] and home dampness-related expo-
sures [69, 130–134, 139] are risk factors for childhood 
and adult eczema. Outdoor air pollution [129], shorter 
breastfeeding [133], antibiotic use in infancy [135], early 
pet-keeping [137], and eating fast foods [136, 138] have 
been suspected of association with childhood eczema, 
but findings from different studies have been inconsistent 

regarding these factors. More well-designed and large-
scale studies are warranted to provide explanations for 
the increase in eczema prevalence among children and 
adults in China.

This study had some limitations. First, the collected 
eczema prevalences among children were based on the 
population-based survey and parents-reported or self-
reported questionnaire. The studied eczema was defined 
using a positive answer to a single question in the most 
studies that were based on the ISAAC questionnaire. 
There may be reporting error and recall bias. Second, the 
definition in different studies could have notable differ-
ences, especially for those studies among adults that were 
not based on the ISAAC questionnaire. Third, in the esti-
mation of absolute eczematous populations, we assumed 
that the proportions of populations for each specific age 
were the same within various age groups. This assump-
tion could introduce error in the estimation.

Conclusions
Eczema prevalences among 3-12-year-olds children have 
increased in most Chinese cities during 1985 to 2015. 
From 2001 to 2009, lifetime-ever eczema prevalence and 
the absolute eczematous population among children aged 
13-14-year-olds decreased. We estimate that about 1.5 
million 13-14-year-olds children in 2009 and about 15.5 
million 3-6-year-olds children in 2012 had lifetime-ever 
eczema in mainland China. We estimated that approxi-
mately 39.4 (prevalence: 3.5%), 20.0 (1.8%), and 11.6 
(1.0%) million people among 15-86-year-olds adults in 
2010 had contact dermatitis, seborrheic dermatitis, and 
atopic dermatitis, respectively. The national burden of 
eczema became heavier among young children, whereas 
perhaps had been reduced among adolescent. More stud-
ies for adults are warranted to ascertain time-trends of 
eczema prevalence among adults.
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Table 3  National averaged prevalence of current dermatitis and absolute illnesses populations among general adults in mainland 
China

Year Age (year-old) Type of dermatitis Prevalence (%) Population (million) Reference

2010 15-86 Contact dermatitis 3.5 39.4 [74]

Seborrheic dermatitis 1.8 20.0

Atopic dermatitis 1.0 11.6
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