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Introduction: Atopic dermatitis (AD) is a common, chronic, recurrent inflammatory skin disease. To date, no meta-analysis have been conducted on the prevalence and risk factors of AD in children aged 1–7 years in Mainland China.

Methods: We conducted a meta-analysis of the prevalence and risk factors of AD among children aged 1–7 years in China. Chinese and English publications were searched in Chinese and English databases on AD epidemiology published between 1999 and 2023. Two researchers independently screened the literature, extracted the data, and evaluated their quality. A meta-analysis was performed using a random-effects model (I2 > 50%) with 95% confidence intervals (CIs) for the forest plots. Data were processed using the RevMan 5.3.

Results: Nineteen studies (data from 127,660 samples) met the inclusion criteria. The pooled prevalence of AD in Chinese children aged 1–7 years was 8%. Over the last decade, the prevalence of AD has increased. The prevalence of AD among children in southern China was higher than that in northern China and was the highest at the provincial level in Zhejiang, Shanxi, and Anhui. The prevalence of AD was dependent on the family history of allergy, passive smoking, households with pets, plush toys, and residential area.

Discussion: The prevalence of AD in children (age 1–7 years) in China has increased. Further studies are needed to monitor the prevalence of AD in Chinese children. Therefore, early prevention and screening should be performed for children with a family history of AD, and their living environment should be improved to reduce allergen stimulation, thus reducing the development of AD.
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1 Introduction

Atopic dermatitis (AD) is a common inflammatory skin disease characterized by recurrent itching in children (1). The typical clinical features of AD are desiccation, erythema, papules, and exudation (2). Skin damage and itching affect the body, mood, and sleep of children and reduce their quality of life (3). In addition, AD increases a child's risk of attention deficit hyperactivity disorder (ADHD) and autism spectrum disorder (ASD) (4). Many patients with AD develop asthma and/or allergic rhinitis later in life (atopic march); asthma can lead to serious morbidity and even mortality (1). The pathogenesis of AD is complex. Genes, epidermal dysfunction, immune disorders, lifestyle, climate, air pollution, decreased diversity of the skin and intestinal microbiota, and psychological factors are believed to play roles in the pathogenesis of AD (5). Worldwide, approximately 15%−30% of children are affected by AD, a common chronic skin disease (6). AD places pressure and burden on children and their family members in terms of economic, mental, and social activities, and insomnia caused by itching is an important problem for children and family members (7).

The prevalence of AD increased in parts of Africa, East Asia, Western Europe, and Northern Europe from 1990–2010 (8). In addition, a high prevalence of AD has been reported in Sweden, Japan, New Zealand, the United Kingdom, Portugal, and Thailand (9–11). Studies have shown that the prevalence of AD in China is also on the rise. In 2004, 49,241 children from 10 provinces and cities were investigated, showing a prevalence of 2.8% (12). A subsequent study conducted in 2016 among 13,989 children from 12 provinces and cities in China reported a prevalence of 12.9% (13). However, with the rapid development of the Chinese economy and the acceleration of urbanization, the prevalence of AD in children may continue to rise. This may be caused by the interaction of genetic and environmental factors, but the detailed cause and pathogenesis are not clear. Therefore, continuous epidemiological investigation of AD in China is important.

Epidemiology is the discipline that studies the distribution and influencing factors of diseases and health conditions in a specific population to prevent, control, and eliminate diseases and promote health (14). Epidemiological investigations play an important role in the study of epidemic factors, etiology, natural history, and prevention and control of diseases (15). China has a vast territory and owing to the influence of the natural environment, there are great differences in the production, lifestyles, cultural customs, and other aspects of people in different regions, which have a certain impact on the distribution of AD. The prevalence of AD in children varies by region (12). The prevalence rate in urban children is higher than that in rural children (16). However, these are only summaries or cross-sectional surveys of the prevalence and risk factors; systematic reviews and meta-analyses of regional differences and risk factors for AD prevalence in Chinese children are scarce. Therefore, this study conducted a meta-analysis of the prevalence of AD in children in China and a systematic review of the collected research data to elucidate the total prevalence of AD in children in China and its risk factors. This study aimed to elucidate the epidemiological characteristics of AD in Chinese children and to provide supplementary data for a global epidemiological study of AD.



2 Materials and methods


2.1 Study search

This systematic review was conducted in accordance with the methods and recommendations of the PRISMA Extension Statement for Reporting Systematic reviews (17). We identified studies published in English between 1999 and 2023. English language databases (PubMed, Google Scholar, Cochrane Library, and Clinical Trials) and Chinese language database (CNKI, Cqvip, WANFANG data, and Baidu scholar) were searched using “child,” “children,” “Atopic Dermatitis,” “eczema,” “prevalence,” “incidence,” “epidemiology,” “epidemiologic,” “incidence,” “risk factors,” or variants and combinations of these keywords. Take “China” or “Chinese,” as crowd qualifiers. The references included in the studies were reviewed to identify all potentially eligible studies.



2.2 Inclusion and exclusion criteria

The following studies were included in this systematic review and meta-analysis: (1) the publications collected in this study were cross-sectional studies on the prevalence and epidemiology of AD published between 1999 and 2023; (2) the study samples for these publications were age-specific and included children aged 1–7 years; (3) the studies included in these publications were conducted on mainland Chinese populations; (4) identified the prevalence of AD or provided data that can be used to calculate the prevalence; and (5) all children in the study were diagnosed with AD using clear diagnostic criteria. Additionally, the following studies were excluded: (1) non-research-based publications, such as reviews, press releases, newsletters, and forums; (2) incomplete and valid data could not be extracted; (3) sample time, sample size, and prevalence not specified in the study; (4) unclear diagnostic criteria or unconventional diagnostic tools; (5) the sample age for the study did not include children aged 1–7 years; and (6) study population size of fewer than 30 cases.



2.3 Data extraction and quality assessment

The selected publications were independently evaluated by two reviewers according to established inclusion criteria. First, the titles and abstracts were quickly reviewed to eliminate irrelevant studies. The full texts of the remaining studies were then evaluated and screened for readability. If there was a disagreement, the study was independently evaluated by a third reviewer until a consensus was reached on the inclusion criteria. The quality of the selected publications was estimated using the Newcastle-Ottawa Scale (NOS). The full score is 10 points; studies with ≥5 points can be included in the meta-analysis (18). The included studies were assessed in a single-blinded manner. Data extraction tables were created using Microsoft Office Excel. Information extracted from the included studies included total sample size, number of patients, geographic location, sex, urban and rural area, author, and year of publication.



2.4 Data analysis and synthesis

A random-effects model was used for the eligible studies. The meta-analysis was performed using Review Manager 5.3 (Copenhagen: The Nordic Cochrane Centre, The Cochrane Collaboration, 2014). Forest plots were used to summarize the estimates with 95% confidence intervals (CIs). The heterogeneity index among the included studies was determined using Cochran's Q test (chi-square test) and Higgins' I2 statistics. If the heterogeneity test showed P ≥ 0.1 and I2 ≤ 50%, this indicates homogeneity between studies, and the fixed-effects model can be used for combined analysis. P < 0.1 and I2 > 50% indicated heterogeneity between studies. Sensitivity analysis or subgroup analysis was then used to determine the source of heterogeneity. If the I2 statistic was significant (I2 > 50%), a random effects model was used; otherwise, a fixed effects model was used. Statistical significance was set at P < 0.05, and a 95% CI was reported.




3 Results


3.1 Selection and description of included studies

A total of 4,711 Chinese and English publications were identified using the database search strategy. After reviewing titles and abstracts, 32 publications were considered for full-text evaluation. After eliminating 13 publications with incomplete data or data that could not be extracted, 19 were included in the meta-analysis and data extraction (Figure 1). All included studies were single cross-sectional studies conducted from 1999–2023 with sample sizes ranging from 240–49,241. According to our criteria, all included publications with ≥5 points and could be included in the meta-analysis. A cross-sectional study was conducted for all publications and the prevalence of AD was calculated (Table 1).
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FIGURE 1
 PRISMA flow diagram of selection of studies.



TABLE 1 Collected publications on AD in Chinese children.

[image: Table 1]



3.2 Prevalence of childhood AD

The 19 publications included in this study had a total sample size of 127,660 cases, of which 7,470 were positive cases. The pooled prevalence of AD in children aged 1–7 years in China was 8% (95% CI, 6–9) (Figure 2). Among the 19 studies, there were 9 studies from 1999 to 2012, and the estimated prevalence was 6% (95% CI, 4–8). There were 10 studies between 2013 and 2023, with an estimated prevalence of 10% (95% CI, 7–13). The results showed that the total prevalence in children aged 1–7 years in China during 2013–2023 was higher than that before 2013 (Table 2). In addition, samples were collected from 17 of China's 31 provinces, as other provinces lacked valuable or available epidemiological data on AD prevalence. At the provincial level, the results showed an estimated prevalence of 20% in Zhejiang, Shanxi, and Anhui, which was the highest among the 17 provinces. The remaining 14 provinces, from high to low, followed by Hunan (14%), Hubei (12%), Guangdong (12%), Chongqing (10%), Shanghai (9%), Xinjiang (7%), Liaoning (7%), Beijing (6%), Jiangsu (5%), Hainan (5%), Shanxi (4%), Tianjin (2%), Yunnan (1%), and Sichuan (1%). These provinces were further divided into southern and northern China based on the geographical definition of China along the Qinling–Huai River line. In terms of geographical distribution, the prevalence rates in southern and northern China were 9% and 6%, respectively (Table 2, Figure 3).
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FIGURE 2
 A forest plot for the current prevalence of atopic dermatitis (AD) in children of China.



TABLE 2 Prevalence of AD and subgroups.
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FIGURE 3
 Regional distribution of current prevalence of AD in Chinese children. Northern China includes Liaoning, Jilin, Heilongjiang, Beijing, Tianjin, Hebei, Shanxi, Inner Mongolia, Henan, Shanxi, Shandong, Gansu, Qinghai, Ningxia, and Xinjiang provinces. Southern China includes Shanghai, Shandong, Jiangsu, Anhui, Jiangxi, Zhejiang, Fujian, Hubei, Hunan, Guangdong, Guangxi, Hainan, Sichuan, Guizhou, Yunnan Tibet, and Chongqing.




3.3 Analysis of risk factors for AD in Chinese children

As shown in Table 2, the prevalence of AD was 8% (95% CI, 6–10) in children of both sexes. The prevalence of AD was 6% (95% CI, 3–8) in children from urban areas and 4% (95% CI, 2–6) in children from rural areas; 7% (95% CI, 2–12) in artificially fed children and 4% (95% CI, 1–9) in breastfed children; 20% (95% CI, 9–31) in children with family history of allergies and 10% (95% CI, 6–14) in children without a family history of allergies; 11% (95% CI, 8–15) in children exposed to passive smoking and 9% (95% CI, 5–12) in children not exposed to passive smoking; 11% (95% CI, 4–18) in children from households with pets and 5% (95% CI, 3–8) in children from households without pets; 9% (95% CI, 5–14) in children with plush toys and 6% (95% CI, 3–9) in children without plush toys.




4 Discussion

The prevalence of AD is gradually increasing, particularly in the developed countries (35). This study found that the prevalence of AD in Chinese children also showed an increasing trend from 2013 to 2023, which further indicates the growing trend of AD prevalence, and the growth of AD prevalence also indicates its potential harm to Chinese children. The prevalence of AD in children varies worldwide, with Africa, Europe, and Latin America having AD prevalence rates of more than 15% and some countries even exceeding 20% (9–11). In East Asia, studies have shown that the prevalence of AD among preschool children is 9.2%, and the prevalence of AD among children in mainland Japan is 12–13% (36, 37). This study reviewed the pooled prevalence of AD in China from 1999 to 2022 and found that the prevalence of AD among children in China was 8%, which is lower than that in Africa, Europe, Latin America and East Asia. This may be related to the use of diagnostic methods because some children with mild AD may be missed when the Williams diagnostic criteria are used, resulting in a low prevalence (38). The Williams diagnostic criteria were adopted in the included studies, which may have caused some children with mild AD to miss the diagnosis when using the diagnostic criteria, resulting in a low prevalence rate.

This study found that the prevalence of AD in children living in cities was higher than that in children living in rural areas. Air pollution caused by urban industrialization has significantly increased the types and concentrations of allergens to which people are exposed, which may explain the high prevalence of AD. The prevalence of AD in Japanese children has been reported to increase from 15% in 1985 to 24.1% in 1993, indicating that urban industrialization increases the risk of AD in children (39). Studies have found that Australian children living on farms have lower rates of allergic diseases (40). In addition, the urban living environment is dense, with a large number of house decorations and excessive use of air conditioning and carpets, resulting in an increase in the concentration of dust mites, and children are weak in the external environment; therefore, there will be a higher prevalence of AD in urban children (16). In Africa, the prevalence of AD among children living in cities is 1.2%, and that among children living in rural areas is 0.3% (41). These findings suggest that urban air pollution, dietary habits, and exposure to infectious agents are associated with a higher prevalence of AD in urban children. During this decade, with China's rapid industrial development, people's living standards continue to improve. Parents create a better living environment for their children, raise pets, purchase various toys, and expose children to more allergens, which may be the reason for the increase in the prevalence of AD in children from 2013 to 2023 observed in this study.

Plush toys easily absorb pathogenic particles and dust, and the humid environment in the Chaoshan area easily absorbs pathogenic particles and dust, resulting in allergic reactions in children (42). This study found that children with plush toys had a higher prevalence of AD, suggesting that plush toys are a potential trigger for AD development. Studies have found that genetic factors play a role in the development of AD and that if one parent has the disease, their children are at an increased risk (7). This study found that the prevalence of AD increased in children with a family history of the disease, suggesting that genetic factors contribute to the development of AD. It was found that filaggrin (FLG), which encodes intermediate filaggrin associated protein, is a genetic susceptibility gene for AD. Mutations in the FLG gene can lead to dry skin and increased sensitivity. However, individuals who carry the mutated FLG gene will not necessarily develop AD, just have a higher risk of developing AD than those who do not have the mutation (7). Therefore, genetic factors are not the only factors that determine the occurrence of AD, and its pathogenic mechanism needs to be further explored in the future. Passive smoking is a risk factor for AD development, and because tobacco combustion products are common indoor pollutants, they can stimulate allergic reactions in children (43). Studies have shown that nicotine, tar, and other substances in tobacco can increase IgE levels in children and that the body is highly sensitized, increasing the possibility of AD (44). The present study found that children with a history of passive smoking had a higher prevalence of AD, suggesting that children who smoke passively have an increased risk of developing AD. Exclusive breastfeeding reduces the risk of developing AD (45). In this study, we found that the prevalence of AD in Chinese children who were exclusively breastfed was lower than in children who were artificially fed, suggesting that exclusive breastfeeding can reduce the incidence of AD. In addition, this study found that the prevalence of AD in children in pet families was higher than that in non-pet families, which may be because pet fur is very easy to carry pathogenic bacteria and parasites, which can irritate the skin of children, thereby increasing the risk of AD.

According to the results of this study, the prevalence of AD among children in Southern China was higher than that in Northern China. South China has a subtropical monsoon climate, a long rainy season, precipitation, high air humidity, humid environment, and easy breeding of dust mites and mold. In addition, the difference in dietary habits between the north and south of China may also contribute to the difference in the prevalence of AD. People in southern China eat rice as a staple food and eat more fish and shrimp, all of which can be allergenic in some individuals. In this study, the provinces with a high prevalence were Zhejiang, Shanxi, and Anhui, all of which were 20%. The prevalence of the disease varies from 1% to 20% across China's provinces. The differences between the different provinces in China may be related to the local diet, lifestyle, climate, and air quality; however, the specific reasons need to be further analyzed.

This study has some limitations. First, several MeSH terms were used in this study, but not all AD-related publications were covered in the selected database; therefore, there may be some publications that were not retrieved. Secondly, the included publications were from only 17 of China's 31 provinces; therefore, data on the geographical distribution of AD in China are limited. Most of the included studies were published in China. Although these publications met the inclusion criteria, we hope that more English-language publications will be available on the epidemiology of AD. Moreover, because the included studies lacked an analysis of the association between disease severity and risk factors, we do not yet know whether risk factors change with disease severity. Furthermore, most included studies did not have detailed age distribution statistics for the target population; therefore, the prevalence of AD in different age distributions could not be obtained.



5 Conclusion

This study investigated the prevalence and epidemiological characteristics of AD in children aged 1–7 years in China and showed that the prevalence of AD in children was 8%, and that the prevalence trend increased over the past 10 years. To the best of our knowledge, this is the first epidemiological analysis of children aged 1–7 years in China. This study enriches the epidemiological data of children with AD in China and worldwide and provides an epidemiological basis for the prevention of AD in children aged 1–7 years.



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

XM: Data curation, Methodology, Writing – original draft, Writing – review & editing. ZX: Data curation, Methodology, Writing – original draft, Writing – review & editing. YZ: Funding acquisition, Supervision, Writing – original draft. HS: Methodology, Writing – original draft, 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 Science and Technology Development Fund Planning Project of Beijing Administration of Traditional Chinese Medicine (No. 2018-15) and Beijing TCM Science and Technology Project (JJ2018-10).



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.



References

 1. Frazier W, Bhardwaj N. Atopic dermatitis: diagnosis and treatment. Am Fam Phys. (2020) 101:590–8.

 2. Sroka-Tomaszewska J, Trzeciak M. Molecular mechanisms of atopic dermatitis pathogenesis. Int J Mol Sci. (2021) 22:4130. doi: 10.3390/ijms22084130

 3. Torres T, Ferreira EO, Gonçalo M, Mendes-Bastos P, Selores M, Filipe P. Update on atopic dermatitis. Acta Med Port. (2019) 32:606–13. doi: 10.20344/amp.11963

 4. Schuler CF, Billi AC, Maverakis E, Tsoi LC, Gudjonsson JE. Novel insights into atopic dermatitis. J Allergy Clin Immunol. (2023) 151:1145–54. doi: 10.1016/j.jaci.2022.10.023

 5. Ramírez-Marín HA, Silverberg JI. Differences between pediatric and adult atopic dermatitis. Pediatr Dermatol. (2022) 39:345–53. doi: 10.1111/pde.14971

 6. Wang Q, Liu L, Gao S, Su S. Guidelines for the management of atopic dermatitis in children: a systematic review. Int Arch Allergy Immunol. (2023) 184:132–41. doi: 10.1159/000527007

 7. Weidinger S, Novak N. Atopic dermatitis. Lancet. (2016) 387:1109–22. doi: 10.1016/S0140-6736(15)00149-X

 8. Avena-Woods C. Overview of atopic dermatitis. Am J Manag Care. (2017) 23:S115–23.

 9. Bylund S, Kobyletzki LB, Svalstedt M, Svensson Å. Prevalence and incidence of atopic dermatitis: a systematic review. Acta Derm Venereol. (2020) 100:adv00160. doi: 10.2340/00015555-3510

 10. Flohr C. Recent perspectives on the global epidemiology of childhood eczema. Allergol Immunopathol. (2011) 39:174–82. doi: 10.1016/j.aller.2011.02.004

 11. Mallol J, Crane J, von Mutius E, Odhiambo J, Keil U, Stewart A, et al. The international study of asthma and allergies in childhood (ISAAC) phase three: a global synthesis. Allergol Immunopathol. (2013) 41:73–85. doi: 10.1016/j.aller.2012.03.001

 12. Gu H, You L, Liu YS, et al. Current situation of atopic dermatitis among preschool children in 10 cities in China. Chin J Dermatol. (2004) 1:33–5.

 13. Guo Y, Li P, Tang J, Han X, Zou X, Xu G, et al. Prevalence of atopic dermatitis children aged 1-7 ys. Sci Rep. (2016) 6:29751. doi: 10.1038/srep29751

 14. Olshan AF, Diez Roux AV, Hatch M, Klebanoff MA. Epidemiology: back to the future. Am J Epidemiol. (2019) 188:814–7. doi: 10.1093/aje/kwz045

 15. Fox MP, Murray EJ, Lesko CR, Sealy-Jefferson S. On the need to revitalize descriptive epidemiology. Am J Epidemiol. (2022) 191:1174–9. doi: 10.1093/aje/kwac056

 16. Xu F, Yan S, Li F, Cai M, Chai W, Wu M, et al. Prevalence of childhood atopic dermatitis: an urban and rural community-based study in Shanghai, China. PLoS ONE. (2012) 7:e36174. doi: 10.1371/journal.pone.0036174

 17. Hutton B, Salanti G, Caldwell DM, et al. The PRISMA extension statement for reporting of systematic reviews incorporating network meta-analyses of health care interventions: checklist and explanations. Ann Intern Med. (2015) 162:777–84. doi: 10.7326/M14-2385

 18. Lo CK, Mertz D, Loeb M. Newcastle-Ottawa Scale: comparing reviewers' to authors' assessments. BMC Med Res Methodol. (2014) 14:45. doi: 10.1186/1471-2288-14-45

 19. Xiao CL, Lin HC, Luo Y, et al. Epidemiological investigation of atopic dermatitis in preschool children in Haikou City. Pract Prevent Med. (2019) 28:1471–4.

 20. Wang CL, Zhu J, Shi F, Li YX, Xiao HX, Yu SB, et al. Current situation investigation and risk factors analysis of atopic dermatitis in preschool children in Wuhan. Pract Prevent Med. (2012) 8:1388–91.

 21. Wei FL, Shi XM, Huang Y, Li EN, Yan MJ, Ren J. An epidemiological survey of atopic dermatitis in preschool children in Dalian city. Chin J Leprosy Dermatol. (2012) 28:779–82.

 22. Xu F, Yang C, Chai WH, et al. Correlation between atopic dermatitis and home environment factors in 4784 children in Jiading District, Shanghai. Environ Health Magaz. (2012) 29:517–20.

 23. Gu H, Yan Y, Chen K, Chen XS, Zhang CL, Cao NX, et al. Investigation and analysis of 2249 students with atopic dermatitis in Nanjing. Chin J Leprosy Dermatol. (1999) 4:153–5.

 24. Zhou H, Ge ML, Zhang YX. Investigation and analysis of incidence and influencing factors of atopic dermatitis in children in Baiyun District, Guangzhou. Dermatol Venereal Dis. (2020) 42:105–7.

 25. Zhou MY. Investigation on AD status of primary school children in Shuimogou District, Urumqi. MA thesis, Xinjiang Medical University (2018).

 26. Li WJ, Huang ZF, Zhu HQ, Liu Y, Zhang RF, Li GP, et al. Investigation of atopic dermatitis among children and adolescents in Kunming. Chin J Public Health. (2011) 27:1468.

 27. Cai MQ, Li F, Yan SX, Bai XL, Yang LH, Xu JH, et al. Study on the prevalence of atopic dermatitis in children aged 0–6 years in Xinjing District, Changning District, Shanghai. Chin J General Med. (2012) 15:1880–2.

 28. Luo RJ, Liu J, Peng Y, Wang YJ, Jiang ZQ, Wu ZJ, et al. Clinical epidemiological investigation on distribution of TCM syndromes of atopic dermatitis in children in Jiading District of Shanghai. Chin Skin Venereal Dis. (2019) (8):943–8.

 29. Zeng S, Coenraads PJ, Tang N, Ji LM, Gao WX, Xi D, et al. Prevalence of atopic dermatitis in children aged 0–6 years in Tianjin. Chin J Dermatol. (2006) 4:184–6.

 30. Shi Y-Y, Wei Q, Ma X, Zhang Y, Wang L, Shi H-J, et al. A community of Shanghai children atopic dermatitis prevalence and influencing factors of. J Environ Occup Med. (2012) 29:616–9.

 31. Zong WK, Yu MW, Sheng N, Yao X, Gu H. Nanjing 2-6 years old children atopic dermatitis survey. J Dermatol Depart Chin Mag. (2014) 47:708–710.

 32. Ji YY, Zhang QY, Deng CY, He Z, Chen JL, Ji XS. Shantou preschool children atopic dermatitis prevalence and risk factors research. J Clin Dermatol. (2019) 13:729–32.

 33. Ji YY, Ji XS, Zhang GH, Zheng ZY. Prevalence of atopic dermatitis among preschool children in Chaoshan District from 2020 to 2021 and its influencing factors. Chin Med Rev. (2023) 20: 70–3.

 34. Zhang ZZ. An epidemiological survey of atopic dermatitis in children aged 1-7 years in Shenzhen. MA thesis, Zunyi Medical College (2017).

 35. Laughter MR, Maymone MBC, Mashayekhi S, Arents BWM, Karimkhani C, Langan SM, et al. The global burden of atopic dermatitis: lessons from the Global Burden of Disease Study 1990-2017. Br J Dermatol. (2021) 184:304–9. doi: 10.1111/bjd.19580

 36. Choi WJ, Ko JY, Kim JW, Lee KH, Park CW, Kim KH, et al. Prevalence and risk factors for atopic dermatitis: a cross-sectional study of 6,453 Korean preschool children. Acta Derm Venereol. (2012) 92:467–71. doi: 10.2340/00015555-1252

 37. Takeuchi S, Esaki H, Furue M. Epidemiology of atopic dermatitis in Japan. J Dermatol. (2014) 41:200–4. doi: 10.1111/1346-8138.12331

 38. Gu H, Chen XS, Chen K, Yan Y, Jing H, Chen XQ, et al. Evaluation of diagnostic criteria for atopic dermatitis: validity of the criteria of Williams et al. in a hospital-based setting. Br J Dermatol. (2001) 145:428–33. doi: 10.1046/j.1365-2133.2001.04379.x

 39. Saeki H, Iizuka H, Mori Y, Akasaka T, Takagi H, Kitajima Y, et al. Prevalence of atopic dermatitis in Japanese elementary schoolchildren. Br J Dermatol. (2005) 152:110–4. doi: 10.1111/j.1365-2133.2004.06271.x

 40. Riedler J, Eder W, Oberfeld G, Schreuer M. Austrian children living on a farm have less hay fever, asthma and allergic sensitization. Clin Exper Aller. (2010) 30:194–200. doi: 10.1046/j.1365-2222.2000.00799.x

 41. Yemaneberhan H, Flohr C, Lewis SA, Bekele Z, Parry E, Williams HC, et al. Prevalence and associated factors of atopic dermatitis symptoms in rural and urban Ethiopia. Clin Exp Allergy. (2004) 34:779–85. doi: 10.1111/j.1365-2222.2004.1946.x

 42. Hattangdi-Haridas SR, Lanham-New SA, Wong WHS, Ho MHK, Darling AL. Vitamin D deficiency and effects of vitamin D supplementation on disease severity in patients with atopic dermatitis: a systematic review and meta-analysis in adults and children. Nutrients. (2019) 11:1854. doi: 10.3390/nu11081854

 43. Krämer U, Lemmen CH, Behrendt H, Link E, Schäfer T, Gostomzyk J, et al. The effect of environmental tobacco smoke on eczema and allergic sensitization in children. Br J Dermatol. (2004) 150:111–8. doi: 10.1111/j.1365-2133.2004.05710.x

 44. Kronzer VL, Crowson CS, Sparks JA, Vassallo R, Davis JM. Investigating Asthma, Allergic Disease, Passive Smoke Exposure, and Risk of Rheumatoid Arthritis. Arthritis Rheumatol. (2019) 71:1217–24. doi: 10.1002/art.40858

 45. Ip S, Chung M, Raman G, Chew P, Magula N, DeVine D, et al. Breastfeeding and maternal and infant health outcomes in developed countries. Evid Rep Technol Assess. (2007) 153:1–186.

Copyright
 © 2024 Ma, Xie, Zhou and Shi. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.



OPS/images/fpubh-12-1404721-t002.jpg
No. No. No. % (95% Cl) Heterogeneity

studies positive examined
P-value

Sex Male 16 3,684 59,112 8(6, 10) 1,472.8 <0.00001 99%

Female 16 3,355 57,989 8(6,10) 1,454.8 <0.00001 99%
Sampling time 1999-2012 9 3,980 85,133 6(4,8) 1,499.8 <0.00001 99%

2013-2023 10 3,490 42,527 10(7,13) 1,493.4 <0.00001 99%
Geographical Southern China 16 5,804 88,697 9(8,11) 3,015.8 <0.00001 99%
distribution

Northern China 5 1,578 37,468 6(5,8) 496.8 <0.00001 98%
Region Urban 6 1,083 19,098 6(3,8) 199.9 <0.00001 97%

Rural 6 175 6,013 4(2,6) 124.5 <0.00001 96%
Exposed to passive Exposed to 5 766 7,042 118, 15) 70.8 <0.00001 94%
smoking passive

smoking

Not exposed to 5 408 5,825 9(5,12) 69.9 <0.00001 94%
Pet ownership Exposed to pet 4 123 1,699 11(4,18) 135.1 <0.00001 98%

Not exposed to 4 452 11,918 5(3,8) 58.1 <0.00001 95%
Plush toy Exposed to 3 237 3,486 9(5 14) 402 <0.00001 95%

Plush toys

Not exposed to 3 237 3,486 6(3,9 48.4 <0.00001 96%
Feeding pattern Exclusive 3 295 7,808 4(1,9) 0.9 0.62 0%

breast-feeding

Powdered milk 3 87 2,328 7(2,12) 269 <0.00001 93%
Family history of disease | Yes 5 418 1,660 20(9,31) 108.2 <0.00001 96%

No 5 707 9,880 10 (6, 14) 300.1 <0.00001 99%






OPS/images/fpubh-12-1404721-g003.gif





OPS/images/fpubh-12-1404721-t001.jpg
References Sampling year No. examined positive

Xiao etal. (19) 2021 2,026 97 4.8 Cross-sectional
Wang et al. (20) 2020 3,489 209 6.0 Cross-sectional
Weietal. (21) 2012 7,872 212 2.7 Cross-sectional
Xuetal. (16) 2010 10,436 870 83 Cross-sectional
Xuetal. (22) 2012 4,784 526 11.0 Cross-sectional
Guetal. (23) 1999 2,249 20 0.9 Cross-sectional
Guetal. (12) 2004 49,241 1,371 2.8 Cross-sectional
Zhou etal. (24) 2020 1,118 9 0.8 Cross-sectional
Zhou (25) 2017 418 29 69 Cross-sectional
Wang et al. (26) 2007-2008 620 4 0.6 Cross-sectional
Cai etal. (27) 2010 3,766 578 153 Cross-sectional
Liu etal. (28) 2019 5,900 150 2.5 Cross-sectional
Zeng etal. (29) 2002 3,708 108 29 Cross-sectional
Yan et al. (30) 2011 2,457 291 11.8 Cross-sectional
Zongetal. (31) 2014 13,061 738 57 Cross-sectional
Jietal. (32) 2017 782 212 27.1 Cross-sectional
Guoetal. (13) 2016 13,989 1,811 129 Cross-sectional
Jietal (33) 2020-2021 240 57 238 Cross-sectional
Zhang (34) 2017 1,504 178 11.8 Cross-sectional
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