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Background

No comprehensive studies have been published on the global burden of alopecia areata since 2010.



Objective

We aimed to measure the global, regional, and national incidence of alopecia areata and disability-adjusted life-years (DALYs) by age, sex, and socio-demographic index (SDI) value from 1990 to 2019.



Methods

Data were extracted from the Global Burden of Disease Study 2019. Estimated annual percentage changes (EAPCs) were calculated to quantify temporal trends in the age-standardized rates of alopecia areata incidence and DALYs. The correlations between EAPCs in the age-standardized rates and SDI values were also analyzed.



Results

From 1990 to 2019, the alopecia areata incidence number and the associated number of DALYs increased globally by 49.14%, and 49.51%, respectively. The global age-standardized incidence rate decreased (EAPC, −0.13; 95% confidence interval [CI], −0.13 to −0.12) and the age-standardized DALY rate showed a downward trend (EAPC, −0.12; 95% CI, −0.13 to −0.11). The largest increases in the age-standardized incidence rate and age-standardized DALY rate were observed in Low SDI quintile and Western Sub-Saharan Africa regions. The regions with the greatest changes in the incidence of alopecia areata were Central Sub-Saharan Africa and Western Sub-Saharan Africa. The three countries with the largest increases in alopecia areata incidence from 1990 to 2019 were Kuwait (EAPC, 0.15), South Sudan (EAPC, 0.12), and Nigeria (EAPC, 0.11). The age-standardized incidence rate was higher in females than in males.



Conclusion

Globally, both the age-standardized incidence rate and age-standardized DALY rate of alopecia areata showed decreasing trends. Future preventive strategies should focus on low-income countries, Central Sub-Saharan Africa, Western Sub-Saharan Africa, Kuwait, South Sudan, Nigeria.
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Introduction

Alopecia areata is a common chronic tissue-specific autoimmune disease that causes patchy hair loss. It affects 2% of the general population (1). In some patients, it may be persistent, especially when hair loss is widespread, and it is an important cause of mental disorders, such as depression, anxiety, and psychosocial distress (2).

Recent studies have only presented the burden of alopecia areata based on regional and/or national data or data from the Global Burden of Disease (GBD) 2010 study (3), and have not provided comprehensive information for all countries and regions (4). Therefore, no comprehensive studies have been published on the global burden of alopecia areata since 2010.

In this study, to provide comprehensive and comparable information on the burden of alopecia areata, we analyzed the global, regional, and national incidence and disability-adjusted life-years (DALYs) data from the GBD 2019 study in terms of counts and age-standardized rates by sex, age, and socio-demographic index (SDI) value.



Materials and Methods


Data Source

Annual data on the incidence of alopecia areata and the associated number of DALYs were collected from the GBD 2019 study (http://ghdx.healthdata.org/gbd-results-tool). The data were from 204 countries and territories stratified by age and sex from 1990 to 2019 (5). The 204 countries and territories were classified into five regions, based on low, low-middle, middle, high-middle, and high SDI values, and into 21 geographical areas. The trends in alopecia areata estimates were also assessed according to the following age stratification: 15–19, 20–24, 25–29, 30–34, 35–39, 40–44, 45–49, 50–54, 55–59, 60–64, 65–69, 70–74, 75–79, ≥80, 80–84, 85–89, 90–94, and ≥95 years. We followed the recommendations provided in the Guidelines for Accurate and Transparent Health Estimates Reporting (6).



Estimation Framework

The incidence of alopecia areata was estimated using DisMod-MR, a Bayesian meta-regression disease modeling tool (5). The number of years lived with disability was calculated as the product of the disability weight and the prevalence of alopecia areata. The number of DALYs due to alopecia areata were calculated as the sum of the number of years lived with disability and the years of life lost due to premature death. Final estimates were computed using the mean estimates across 1,000 draws, and 95% uncertainty intervals (UIs) were specified on the basis of the 25th and 975th values across all 1,000 draws.



Statistical Analysis

Estimated annual percentage changes (EAPCs) were calculated to quantify trends in the incidence of alopecia areata and the number of DALYs. The natural logarithm of the regression line fitted to the age-standardized rate was y = a + bx + c, where x is the calendar year (7). The EAPC was calculated as 100 × (exp(b) − 1), and its 95% confidence interval (CI) was obtained using a linear regression model. If the EAPC and the lower bound of its 95% CI were both > 0, the age-standardized rate was considered to exhibit an increasing trend. In contrast, when both the EAPC and the upper bound of its 95% CI were < 0, the age-standardized rate was considered to exhibit a decreasing trend. Otherwise, the age-standardized rate was considered to be stable. We further evaluated the associations between EAPCs in the age-standardized rates and SDI values using Pearson’s correlation analysis.




Results


Global Alopecia Areata Data

Globally, the incidence number of alopecia areata increased from 21742836.45 (95% UI,20996994.59 to 22478104.50) in 1990 to 32426829.18 (95% UI, 31370861.58 to 33473493.05) in 2019, whereas the related number of DALYs increased from 401682.16 (95% UI, 251624.90 to 595419.64) in 1990 to 600570.37 (95% UI, 378239.38 to 891060.98) in 2019. Based on these values, the incidence of alopecia areata and the number of DALYs increased by 49.14%, and 49.51%, respectively, from 1990 to 2019.

From 1990 to 2019, the age-standardized incidence rate (EAPC, −0.13; 95% CI, −0.13 to −0.12) of alopecia areata and the age-standardized DALY rate (EAPC, −0.12; 95% CI, −0.13 to −0.11) showed a downward trend globally (Tables 1, 2, Figures 1A, B; Supplementary Figure 1). The age-standardized incidence rates for both females (EAPC, −0.14; 95% CI, −0.15 to −0.13) and males (EAPC, −0.11; 95% CI, −0.11 to −0.10) decreased during this period. The age-standardized DALY rates (EAPC, −0.13; 95% CI, −0.14 to −0.12) for both females and males (EAPC, −0.10; 95% CI, −0.10 to −0.10) also showed decreasing trends (Tables 1, 2, Figures 1A, B; Supplementary Figure 1).


Table 1 | The age-standardized incidence rate  (ASIR) of alopecia areata in 1990 and 2019 and its temporal trends.




Table 2 | The age-standardized DALY rate of alopecia areata in 1990 and 2019 and its temporal trends.






Figure 1 | The estimated annual percentage change of alopecia areata age-standardized rates from 1990 to 2019, by sex and region. (A) The estimated annual percentage change of ASIR. (B) The estimated annual percentage change of age-standardized DALY rate. ASIR = age standardized incidence rate. DALY = disability adjusted life-year.





Alopecia Areata Incidence

The largest increase in the age-standardized incidence rate of alopecia areata from 1990 to 2019 was observed in countries in the low-SDI quintile (EAPC, 0.02; 95% CI, −0.01 to 0.06; Table 1). High-SDI countries had the highest age-standardized incidence rate (530.84 in 1990 and 518.91 in 2019), whereas low-SDI countries had the lowest age-standardized incidence rate (354.25 in 1990 and 343.59 in 2019; Table 1). The age-standardized incidence rates in countries in the low-middle, high-middle, and high SDI quintiles decreased with time (Table 1).

The regions with the greatest changes in the incidence of alopecia areata from 1990 to 2019 were Central Sub-Saharan Africa (1.47) and Western Sub-Saharan Africa (1.47), whereas the region with the smallest change was Central Europe (−0.04, Supplementary Table 2). However, the age-standardized incidence rate of alopecia areata from 1990 to 2019 was higher in females than in males, as demonstrated by male-to-female ratios of 0.52 and 0.53 in 1990 and 2019, respectively (Table 1).

The male-to-female ratio of alopecia areata incidence peaked in the 20–24-year age group globally and in high-SDI, high-middle-SDI, middle-SDI, and low-middle-SDI regions, but in the 90–94-year age group in low-SDI regions (Supplementary Figure 2A). The incidence of alopecia areata was highest in females aged 30–34 years across all SDI regions (Supplementary Figure 3).

Furthermore, the age-standardized alopecia areata incidence rates and their trends varied among different countries. The three countries with the largest increases in the incidence of alopecia areata from 1990 to 2019 were Kuwait (EAPC, 0.15), South Sudan (EAPC, 0.12), and Nigeria (EAPC, 0.11; Supplementary Table 1).

The EAPC in the age-standardized incidence rate of alopecia areata was found to be negatively correlated with the age-standardized incidence rate of alopecia areata (ρ = −0.146, P = 0.037, Supplementary Figure 4A) and the SDI value of the region (ρ = −0.141, P = 0.045, Supplementary Figure 4B). We also found that regions with higher SDI values had lower proportions of alopecia areata incidence in young people, whereas regions in which the SDI value increased from 1990 to 2019 had a lower proportion of alopecia areata incidence in older adults (Supplementary Figures 5A, B). The annual proportions of alopecia areata incidence in young people and older adults were relatively stable from year to year (Supplementary Figure 6A).



Alopecia Areata-Related DALYs

The largest increase in the age-standardized DALY rate of alopecia areata from 1990 to 2019 was observed in countries in the low-SDI quintile (EAPC, 0.04; 95% CI, 0.03 to 0.04; Table 2). The highest age-standardized DALY rates of alopecia areata were observed in high-SDI regions in 1990 (9.81) and in 2019 (9.57). The lowest age-standardized DALY rates remained in countries in the low-SDI quintile during this period (6.49 in 1990 and 6.55 in 2019; Table 2).

The three regions with the highest age-standardized DALY rate of alopecia areata in 2019 were High-income North American (11.43), Southern Latin America (9.41), and High-income Asia Pacific (9.35, Supplementary Table 2), whereas those with the lowest age-standardized DALY rates were South Asia (6.23), North Africa and the Middle East (6.26), and Central Sub-Saharan Africa (6.70, Supplementary Table 2). The largest increase in the age-standardized DALY rate was in Western Sub-Saharan Africa (total: EAPC, 0.07), whereas the largest decrease was in the High-income North America (total: EAPC, −0.26; females: EAPC, −0.25; males: EAPC, −0.23). In females, the EAPC showed the largest increase in Eastern Sub-Saharan Africa (EAPC, 0.03) and Central Sub-Saharan Africa (EAPC, 0.03), whereas in males, the EAPC showed the largest decrease in high-income North American countries (EAPC, −0.23; Supplementary Table 2).

From 1990 to 2019, age-standardized DALYs associated with alopecia areata was lower in males than in females, as demonstrated by a male-to-female ratio of 0.53 in 1990 and 2019 (Table 2). The male-to-female ratio of the age standardized DALYs peaked in the 25–29-year age group globally, in the 20–24-year age group in high-SDI and high-middle-SDI regions, in the 40–44-year age group in low-middle-SDI regions (Supplementary Figure 7). The alopecia areata-associated DALYs was highest in females aged 30–34 years across all SDI regions (Supplementary Figure 8).

As shown in Supplementary Tables 1, 4, females in the United States of America (16.24) and males in Italy (7.47) had the highest age-standardized DALYs in 2019. The largest decrease in the age-standardized DALY rate was in the United States of America (total: EAPC, −0.29; females: EAPC, −0.27; males: EAPC, −0.25), whereas the largest increase was in Kuwait (total: EAPC, 0.15). In males, the largest increase in the age-standardized DALY rate was in Equatorial Guinea (EAPC, 0.04; Supplementary Table 1).

Negative correlations were found between the EAPC in the age-standardized DALY rate of alopecia areata and the age-standardized DALY rate (ρ = −0.164, P = 0.019, Supplementary Figure 4C). In 2019, high-middle-SDI regions had the highest proportion of alopecia areata-related DALYs in young people (15–49 years), whereas regions in which the SDI value increased from 1990 to 2019 had a lower proportion of DALYs in older adults (Supplementary Figures 5C, D). The annual proportions of alopecia areata-related DALYs in young people and older adults were relatively stable from year to year (Supplementary Figure 6B).




Discussion

Skin conditions are a significant contributor to the burden of non-pathogenic disease in all countries and regions globally (3). Alopecia areata is associated with a higher incidence of other autoimmune diseases, such as autoimmune thyroid disease (8), pernicious anemia (9), and celiac disease (10). Numerous studies also have showed psychological correlates of alopecia areata, including anxiety (11, 12), depression (11, 12), stress (13), and social and functional deficits (14). We systematically analyzed the incidence and DALY rates of alopecia areata from 1990 to 2019 by sex, age, and SDI classification at the global, regional, and national levels. The global age-standardized incidence rate and age-standardized DALY rate decreased (−0.13% and −0.12%, respectively) during this period, although the decreases were small.

The burden of specific skin diseases has been shown to vary by country and socioeconomic status (4). Similarly, we found that the global burden of alopecia areata showed some regional differences according to SDI values. The SDI value of a region was inversely associated with the EAPC in the age-standardized incidence rate or age-standardized DALY rate in that region. Globally, the male-to-female ratios of the incidence of alopecia areata and the number of associated DALYs among different age groups were more affected in regions with high SDI values.

At the regional level, the age-standardized incidence rate and DALY rate increased significantly in Western Sub-Saharan Africa and South Asia. South Asia is the most densely populated region in the world and the poorest region after Sub-Saharan Africa. The poor living environment in these areas makes the local population prone to inflammation, and alopecia areata often coexists with autoimmune diseases, which may be secondary to infection or inflammation (15). In addition, deficiencies in micronutrients, such as vitamin D, are more widespread in these areas. Deficiencies in zinc and folic acid also affect the occurrence of alopecia areata (16). The increases in the incidence and DALYs in Western Sub-Saharan Africa and South Asia might be due to the increase in population growth, urbanization, increased household income, increased self-examination, and screening programs, improved access to early detection (17). Besides, in Asian societies, hair often represents an important factor in femininity, fertility, and female attractiveness, and thus may lead to higher disease awareness. However, the higher rate in Africa should be interpreted with caution, because the quality and accuracy of GBD data for such regions cannot be guaranteed (18).

Although the burden of alopecia areata in high-income North American countries declined over the 20-year study period, it was still high in high-income North American countries, Southern Latin America, and Australasia. The higher age-standardized incidence rate and DALY rate in 2019 in regions with higher SDI values, such as the Asia Pacific region, may be because people in these regions have a greater number of stressful life events (19). Many reasons may explain the low rate of alopecia areata in certain countries, such as, socioeconomic status, access to early detection, geographic distribution of dermatologists over time, insurance covrage, underdiagnosis (less screening for skin conditions), and disease awareness (12).

Alopecia areata can occur in people of any sex and age (20). However, our previous studies have shown that alopecia areata causes a higher level of stress in women than in men. Moreover, severe alopecia areata, in which the total area of hair loss is greater than 50% of the scalp area, is more common in women (21). Female alopecia areata patients are also more likely to have anxiety-related disorders, such as trait anxiety, social phobia, and social anxiety, and develop mental disorders, which have a greater adverse effect on the quality of life and increase the disease burden (2, 22). The global incidence and DALY rates of alopecia areata were higher in the 20–24- and 30–34-year age groups for males, females, and both sexes combined. This is consistent with previous research showing higher incidence rates of alopecia areata in the second and third decades (23). While patients with alopecia areata are receiving treatment, they also need to pay attention to their psychosocial needs. Planned media interventions and investments in health insurance funds for wigs are also necessary (24).

To the best of our knowledge, this is the first recent study of the global burden of alopecia areata since 2010. Here, we describe recent trends in the global epidemiology of alopecia areata at the national and regional levels according to sex, age, and SDI value. GBD data are updated annually, with improved methods as appropriate, and incorporated many newly acquired data sources (18). The studies used for alopecia areata in GBD 2010 were published between 1980 and 2010 (3). However, a systematic review of the literature was conducted using PubMed to expand the GBD 2019 dataset, with new epidemiological data for alopecia areata published since 2010 for both developed countries and developing countries (18). In GBD 2019, 7,333 national and 24,657 local vital registries, 16,984 published studies, and 1,654 household surveys were used in the GBD 2019 analysis (18), so there are significant advances that can be updated to a good estimate of the burden of alopecia areata (18).

However, this study has some limitations that should be noted. As the GBD study is a population-based study and the incidence of self-reported alopecia areata is low, the global burden of alopecia areata may have been underestimated. This may have been especially true in low-SDI regions with poor health awareness and in patients with less-severe alopecia areata that has not been diagnosed and treated (25). The GBD estimates were calculated based on an algorithm that was strongly dependent on the quality and quantity of data (retrospectively) used in the modeling (18). However, in many regions of the world, including Latin America, sub-Saharan Africa and Asia, data are lacking or extremely lacking (18). As a result, some estimates around the world may show unusual changes over some of the time periods analyzed (18). However, the annual update of GBD will allow each iteration to improve the method and include the latest data sources, especially in data-sparse locations (18). Last, due to the unavailability of data, emotional distress, and financial impact were not considered into the estimation of DALYs.

Although the global age-standardized incidence rate and DALY rate of alopecia areata decreased from 1990 to 2019, the decreases were small, and some low-income regions and countries, such as Central Sub-Saharan Africa, Western Sub-Saharan Africa, Kuwait, South Sudan, Nigeria had increased burden of alopecia areata. Focusing on these regions, especially on younger people in these regions, may be an effective strategy to reduce the global burden of alopecia areata.
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