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AbsTrACT
Objective amyotrophic lateral sclerosis (als) is a 
severe neurodegenerative disease and information on 
disease burden of als in mainland china was limited. We 
aimed to estimate the prevalence and incidence of als 
in china.
Methods We used 2012–2016 data from china’s 
Urban employee Basic Medical insurance and 
Urban residence Basic Medical insurance, covering 
approximately 0.43 billion individuals. als cases were 
identified by the primary diagnosis (international 
classification of Diseases code or text of diagnosis) in 
the insurance database.
results The crude prevalence and incidence in 2016 
were 2.91 per 100 000 person- years (95% ci 2.31 to 
3.58) and 1.65 (95% ci 1.33 to 2.01), respectively. The 
standardised prevalence and incidence based on 2010 
chinese census data were 2.97 (95% ci 2.91 to 3.03) 
and 1.62 (95% ci 1.58 to 1.67), respectively. The annual 
prevalence between 2013 and 2016 remained relatively 
constant, ranging from 2.91 (95% ci 2.31 to 3.58) in 
2016 to 3.29 (95% ci 2.51 to 4.17) in 2014 (linear 
regression: β=−0.129, p=0.104). Both rates peaked in 
the group aged 75–79 years.
Conclusions The prevalence and incidence of als in 
mainland china were lower than those in developed 
countries, and maintained a relatively stable trend. 
The age at onset and age at diagnosis for als patients 
were younger than those in developed countries. 
Further research is expected to clarify the potential 
pathophysiological mechanism of als.

INTrOduCTION
Amyotrophic lateral sclerosis (ALS) is a fatal neuro-
degenerative disease, which may result in progressive 
weakness of the limbs, muscle atrophy, pyramidal 
signs, dysarthria, dysphasia and dyspnoea.1 2 More 
than 73% of patients with ALS will die of respira-
tory failure.2 3 The severe disability associated with 
the disease and the consequently high fatality rate 
not only affect the disability- adjusted life years and 
quality of life of patients, but also impose a heavy 
burden on patients’ families and on society.4 5 Some 
information on epidemiology and disease burden of 
ALS has been collected, but that from low- income 
and middle- income countries has been limited.2

It has been reported that developed countries 
have much higher rates of ALS incidence and 
prevalence than low- income and middle- income 

countries.2 Previous studies also indicated that 
Asians show a relatively lower incidence than 
Caucasians.2 The prevalence was 2.25–9.9 per 100 
000 people and the incidence was 0.69–2.2 per 100 
000 person- years in Japan, while the numbers were 
3.4 per 100 000 people and 2 per 100 000 person- 
years in South Korea, respectively.1 6 7 However, 
epidemiological studies of ALS statistics are limited 
and inconsistent in China. Population- based studies 
from Hong Kong or Taiwan reported a prevalence 
ranging from 0.95 to 3 per 100 000 people, and 
the incidence ranging from 0.3 to 0.5 per 100 000 
person- years.1 5 8 9 Both rates, especially the inci-
dence rate, were much lower in Hong Kong and 
Taiwan than in Japan and South Korea.1 2 For main-
land China, only two hospital- based studies have 
been performed.10 11 These existing studies were 
limited to only a single city, or calculated the rates 
with a rough capture–recapture method, or used 
inconsistent definitions of ALS.10 11 In addition, no 
further epidemiological studies are available to esti-
mate the rates among different sexes, age groups 
and geographical regions in mainland China, which 
is of importance to inform policy making with 
respect to ALS management in China.

This study was conducted to provide recent esti-
mates of the prevalence and incidence of ALS in 
mainland China and to investigate their patterns 
across sexes, age groups and geographical regions, 
using a nationally representative sample from 2012 
to 2016.

MATerIAls ANd MeThOds
National medical insurance database
The medical insurance database we used included 
the Urban Employee Basic Medical Insurance 
(UEBMI) for working and retired employees in 
cities (ie, employers and employees from govern-
ment agencies and institutions, state- owned enter-
prises, private businesses, social organisations and 
other private entities), and the Urban Residence 
Basic Medical Insurance (URBMI) for urban citizens 
without employment (ie, children, students, elderly 
people and unemployed residents).12 In 2016, the 
UEBMI and URBMI covered more than 95% of the 
entire urban population. The UEBMI and URBMI 
are updated on a monthly basis in all cities. The 
database contains information about insured indi-
viduals’ sociodemographic characteristics (nation-
ality, household registration, birth date, etc), 
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medical treatment records (disease names, diagnostic codes, etc) 
and medical expenses. This study is registered with the Chinese 
Clinical Trial Registry (ChiCTR), number ChiCTR1800018217.

study population
We performed a retrospective population- based study using the 
UEBMI and URBMI data from 21 provinces covering 1 January 
2012 to 31 December 2016. We excluded the population under 
18 years old. Ten provinces (Fujian, Tibet, Tianjin, Beijing, 
Shanghai, Sichuan, Ningxia, Hebei, Qinghai and Xinjiang) were 
excluded for the following reasons: no information on the Inter-
national Classification of Diseases (ICD) code or diagnostic text; 
reporting policy exemptions; only one insurance type covered; 
or absence or abnormality of crucial information (eg, primary 
diagnosis).

All claim records were deidentified to protect patients’ privacy.

Case identification
Hospital admissions for each health condition were identified 
based on the diagnostic text or ICD code. Natural language 
processing was applied to standardise the diagnostic text or code.

All potential patients with ALS were selected using ICD-10 
(G12.2), medical terms in Chinese and English, and English 
abbreviations including motor neuron disease, ALS, progressive 
muscular atrophy, primary lateral sclerosis, progressive bulbar 
palsy, flail arm syndrome and flail leg syndrome.

The diagnostic text of each potential patient with ALS was then 
reviewed by two neurologists independently to identify actual 
patients with ALS. Neurologists in China made the diagnosis 
of ALS based on the revised EI Escorial Criteria during study 
period. If the diagnostic text contained words such as ‘undeter-
mined’, ‘uncertainty’, ‘?’ and other synonyms, the patients were 
categorised as a subgroup named ‘patients with uncertainty of 
ALS’, which was used for the sensitivity analysis.

statistical analysis
We calculated the national prevalence for each of the 4 years 
from 2013 to 2016. To minimise the impacts of prevalent ALS 
cases, we estimated the national incidence for 2016 only by 
setting up a 3- year wash- out period. Prevalence and incidence 
were also estimated by sex, age and geographical region (East, 
North, Northeast, Northwest, Southcentral and Southwest). 
Since ALS is an incurable disease, a patient was considered to 
always be suffering from ALS after the first diagnosis of ALS.

Both the prevalence and incidence were calculated using a two- 
stage approach. We calculated the prevalence and incidence in 
each province in the first stage. In the second stage, the national 
or regional average estimates were calculated by combining the 
estimates for each province using a random effects meta- analysis.

In the first stage, the method for estimating the prevalence 
and incidence in each province was as follows: the denominator 
(N) used to calculate the annual prevalence and incidence of ALS 
was the total person- years in each province in both the UEBMI 
and URBMI during a certain year. The numerator (M) was the 
number of patients with ALS estimated from the denominator 
population in each province, taking into account missing diag-
nostic information. Specifically, the total number of enrolled 
individuals in each province was divided into three groups: 
subjects with no claim records (N1), subjects with complete diag-
nostic information in their claim records (N2), and subjects with 
claim records but with missing diagnostic information (N3).

The prevalent (M1) or incident (M2) patients with ALS that we 
actually observed were from N2. However, realistically, a certain 

number of prevalent (M3) or incident (M4) patients with ALS 
existed in N3. To determine the real prevalence and incidence, 
we adopted a strategy based on Poisson regression to estimate 
M3 and M4. A detailed description of the strategy can be found in 
the online supplementary file. In the second stage, the national 
or regional average estimates were calculated by pooling the esti-
mates from each province using a random effects meta- analysis. 
In this stage, we stabilised the variance of province- specific esti-
mates using the Freeman- Tukey double arcsine transformation.13

One province (Gansu) was excluded from the estimation of 
incidence because the timespan of the data was less than 4 years. 
The unit for both the prevalence and incidence was per 100 000 
person- years. The 95% CIs of both rates were calculated based 
on the Poisson distribution. We calculated the age- adjusted rates 
based on the 2010 Chinese national census data, the Revised 
European Standard Population 2013, the 2010 US population 
and the 2011 Australian population. Sensitivity analyses were 
conducted to assess the robustness of the results: (1) including all 
uncertain ALS cases, (2) including only observed cases to assess 
the lower bounds of the rates and (3) excluding the top 10% of 
provinces with missing diagnostic information. Student’s t- test 
for continuous variables and the X2 test for categorical variables 
were used to compare male and female patients. All statistical 
analyses were conducted with Stata V.15.0, and we considered a 
two- sided p<0.05 as statistically significant.

resulTs
The total number of individuals covered by the UEBMI and 
URBMI in this study was approximately 0.43 billion (table 1 and 
online supplementary etable 1). A total of 7 134 patients with 
ALS were identified, and the male to female ratio was 1.70:1. 
The mean age of male patients was 54.99 (SD=12.87) years, and 
that of female patients was 53.34 (SD=13.55) years (table 2). 
The mean age at diagnosis of all incident cases in 2016 was 
56.83 (SD=13.48) years old; by sex, it was 54.90 (SD=13.71) 
for females and 58.03 (SD=13.21) for males. The comparison 
of the basic characteristics between the excluded provinces and 
included provinces can be seen in the online supplementary 
etable 2.

Prevalence
The national ALS prevalence in 2016 was 2.91 per 100 000 
person- years (95% CI 2.31 to 3.58), with a higher prevalence in 
males than females (figure 1 and online supplementary efigure 
1). The trends of prevalence with age in males and females 
were similar: the prevalence showed an increasing trend before 
peaking at 75–79 years old, followed by a drop after age 80 
(figure 1). The highest prevalence appeared in the population 
aged 75–79: 7.53 (95% CI 5.76 to 9.53) in males and 3.94 (95% 
CI 2.83 to 5.23) in females (online supplementary etable 3). The 
prevalence in East China was the highest (5.31, 95% CI 4.27 to 
6.47), followed by Southcentral China (2.84, 95% CI 1.76 to 
4.18), with North China showing the lowest prevalence (1.80, 
95% CI 1.54 to 2.09) (online supplementary etables 4–6). We 
performed a linear regression to analyse the trend in the annual 
prevalence between 2013 and 2016 and found that there was no 
statistically significant temporal trend (coef: −0.129, p=0.104). 
The annual prevalence during the 4 years ranged from 2.91 (2.31 
to 3.58) in 2016 to 3.29 (2.51 to 4.17) in 2014.

Incidence
The annual ALS incidence in 2016 was 1.65 per 100 000 person- 
years (95% CI 1.33 to 2.01) (figure 2 and online supplementary 
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Table 1 Characteristics of the population of 21 provinces in urban 
China during 2012–2016

Characteristic Total uebMI urbMI

Total no (million) 429.62 226.74 202.88

Age (years) Mean (SD) 42.51 (17.30) 41.98 (15.86) 43.10 (18.77)

Age groups, n (%, 
million)

18–29 130.53 (30.38) 62.65 (27.63) 67.88 (33.46)

  30–34 44.00 (10.24) 29.67 (13.09) 14.33 (7.06)

  35–39 35.65 (8.30) 23.19 (10.23) 12.47 (6.14)

  40–44 39.00 (9.08) 22.90 (10.10) 16.10 (7.94)

  45–49 41.53 (9.67) 22.49 (9.92) 19.04 (9.38)

  50–54 38.12 (8.87) 19.68 (8.68) 18.45 (9.09)

  55–59 22.28 (5.19) 11.52 (5.08) 10.77 (5.31)

  60–64 24.99 (5.82) 11.62 (5.12) 13.37 (6.59)

  65–69 17.81 (4.15) 7.64 (3.37) 10.18 (5.02)

  70–74 12.22 (2.84) 5.24 (2.31) 6.97 (3.44)

  75–79 9.81 (2.28) 4.52 (1.99) 5.29 (2.61)

  80–84 7.29 (1.70) 3.22 (1.42) 4.07 (2.01)

  ≥85 6.39 (1.49) 2.42 (1.07) 3.97 (1.96)

Sex, n (%, 
million)

Female 205.08 (47.73) 100.24 (44.21) 104.84 (51.68)

  Male 224.54 (52.27) 126.51 (55.79) 98.04 (48.32)

Area, n (%, 
million)

East 169.73 (39.51) 81.20 (35.81) 88.53 (43.64)

  North 18.00 (4.19) 9.08 (4.00) 8.92 (4.40)

  Northeast 44.51 (10.36) 27.98 (12.34) 16.53 (8.15)

  Northwest 11.04 (2.57) 5.55 (2.45) 5.49 (2.71)

  Southcentral 133.58 (31.09) 85.40 (37.67) 48.17 (23.74)

  Southwest 52.76 (12.28) 17.53 (7.73) 35.23 (17.37)

The East area contains Jiangsu, Zhejiang, Anhui, Jiangxi and Shandong (five 
provinces). The North area contains Shanxi and Inner Mongolia (two provinces). 
The Northeast area contains Liaoning, Jilin and Heilongjiang (three provinces). The 
Northwest area contains Shaanxi and Gansu (two provinces). The Southcentral area 
contains Henan, Hubei, Hunan, Guangdong, Guangxi and Hainan (six provinces). 
The Southwest area contains Chongqing, Guizhou and Yunan (three provinces).
UEBMI, Urban Employee Basic Medical Insurance; URBMI, Urban Residence Basic 
Medical Insurance.

Table 2 Characteristic of patients with amyotrophic lateral sclerosis 
in 21 provinces in urban China during 2012–2016

Characteristic Total Male Female P value

No 7134 4481 2641

Age (years) <0.001

Mean (SD) 54.37* (13.15) 54.99 (12.87) 53.34 (13.55)

Age group, n (%) <0.001

  18–29 333 (4.67) 182 (4.06) 150 (5.68)

  30–34 224 (3.14) 117 (2.61) 106 (4.01)

  35–39 377 (5.28) 236 (5.27) 140 (5.30)

  40–44 651 (9.13) 387 (8.64) 263 (9.96)

  45–49 957 (13.41) 567 (12.65) 389 (14.73)

  50–54 833 (11.68) 539 (12.03) 290 (10.98)

  55–59 1134 (15.90) 719 (16.05) 415 (15.71)

  60–64 990 (13.88) 667 (14.89) 322 (12.19)

  65–69 761 (10.67) 504 (11.25) 256 (9.69)

  70–74 505 (7.08) 336 (7.50) 169 (6.40)

  75–79 266 (3.73) 164 (3.66) 102 (3.86)

  80–84 81 (1.14) 47 (1.05) 34 (1.29)

  ≥85 21 (0.29) 16 (0.36) 5 (0.19)

Year, n (%) 0.558

  2012 722 (10.12) 459 (10.24) 254 (9.62)

  2013 1179 (16.53) 754 (16.83) 424 (16.05)

  2014 1503 (21.07) 940 (20.98) 563 (21.32)

  2015 1540 (21.59) 977 (21.80) 561 (21.24)

  2016 2190 (30.70) 1351 (30.15) 839 (31.77)

Area, n (%) 0.848

  East 3632 (50.91) 2307 (51.48) 1323 (50.09)

  North 179 (2.51) 106 (2.37) 65 (2.46)

  Northeast 718 (10.06) 445 (9.93) 272 (10.30)

  Northwest 105 (1.47) 68 (1.52) 37 (1.40)

  Southcentral 23.45 (88.41) 23.05 (88.35) 24.20 (88.45)

  Southwest 827 (11.59) 522 (11.65) 305 (11.55)

A total of 12 patients had missing information on sex. The areas are defined as in 
table 1.
*This was the age on 1 January 2012.

efigure 1). The incidence in males was 1.90 (95% CI 1.52 to 
2.33), which was higher than that in their female counterparts 
(1.38, 95% CI 1.09 to 1.70) (figure 2). Similar to the trend in 
prevalence with age, the incidence in males reached its highest 
point of 3.50 (95% CI 2.79 to 4.29) in the 75–79 age group, 
and that in females peaked at 1.82 (95% CI 1.30 to 2.43) in the 
75–79 age group (online supplementary etable 7). East China 
had the highest incidence (2.29, 95% CI 2.21 to 2.38) and 
Southcentral China ranked second (1.93; 95% CI 1.83 to 2.03). 
The lowest incidence was 0.57 (95% CI 0.39 to 0.79) in North-
west China (online supplementary etables 4-6).

standardised rates
The standardised national prevalence based on 2010 Chinese 
census data was 2.97 per 100 000 person- years (95% CI 2.91 
to 3.03), with 3.53 (95% CI 3.44 to 3.63) for males and 2.37 
(95% CI 2.29 to 2.45) for females. Regarding the standardised 
incidence based on 2010 Chinese census data, the national inci-
dence was 1.62 (95% CI 1.58 to 1.67), with the male incidence 
and female incidence being 1.81 (95% CI 1.74 to 1.88) and 1.23 
(95% CI 1.17 to 1.29), respectively. Both rates increased slightly 
after standardisation based on the USA, European and Australian 
populations (table 3).

sensitivity analysis
By considering only observed cases (which was considered as 
underestimation), we obtained the lower bounds of the national 
prevalence and incidence: 2.17 per 100 000 person- years 
(95% CI 1.74 to 2.65) and 1.38 (95% CI 1.13 to 1.66), respec-
tively. The results calculated by including all uncertain ALS cases 
or excluding the top 10% of provinces with missing diagnostic 
information were similar to the main results reported above 
(online supplementary etable 8).

dIsCussION
In this national study, we elucidated three primary findings. First, 
in 2016, the estimated age- adjusted ALS prevalence in mainland 
China was 2.97 per 100 000 person- years, and the incidence 
was 1.62 per 100 000 person- years. These estimates indicate 
that Chinese prevalence and incidence rates are significantly 
lower than those in North American, European and Asia- Pacific 
countries, such as New Zealand and Australia.1 2 The influence 
of age group was confirmed by the increase in the prevalence 
and incidence rates in China after the standardisation of our 
data to either the European, USA or Australian population.14 
However, the incidence and prevalence were still lower than 
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Figure 1 Prevalence of amyotrophic lateral sclerosis in urban china in 
2016 (the standardised prevalence is based on 2010 chinese census data).

Figure 2 incidence of amyotrophic lateral sclerosis in urban china in 
2016 (the standardised prevalence is based on 2010 chinese census data).

Table 3 Standardised prevalence and incidence of amyotrophic 
lateral sclerosis in urban China in 2016 (units: /100 000 person- years)

standardised prevalence
(95% CI)

standardised 
incidence
(95% CI)

Standardised by 2010 Chinese census data

  Male 3.53 (3.44 to 3.63) 1.81 (1.74 to 1.88)

  Female 2.37 (2.29 to 2.45) 1.23 (1.17 to 1.29)

  Total 2.97 (2.91 to 3.03) 1.62 (1.58 to 1.67)

Standardised by RESP 2013 population census data

  Male 4.17 (4.07 to 4.28) 2.10 (2.02 to 2.17)

  Female 2.62 (2.53 to 2.70) 1.32 (1.26 to 1.39)

  Total 3.41 (3.34 to 3.48) 1.84 (1.79 to 1.89)

Standardised by 2010 US population census data

  Male 3.86 (3.76 to 3.96) 1.96 (1.89 to 2.03)

  Female 2.49 (2.41 to 2.57) 1.27 (1.21 to 1.33)

  Total 3.19 (3.12 to 3.25) 1.73 (1.68 to 1.78)

Standardised by 2011 Australian population census data

  Male 3.89 (3.79 to 3.99) 1.97 (1.90 to 2.05)

  Female 2.50 (2.42 to 2.59) 1.28 (1.22 to 1.34)

  Total 3.21 (3.14 to 3.28) 1.74 (1.69 to 1.79)

RESP, Revised European Standard Population.

in the corresponding regions even after the standardisation to 
either the European, USA or Australian population.2 15 16

It should be noted that some studies including ours have been 
based on claims data while studies such as Logroscino et al16 used 
registry design.2 15 We must acknowledge that each data source 
has its own advantages and limitations: registry studies are effec-
tive for case ascertainment but less feasible for studying rare 
conditions due to the difficulty of ensuring a large population. 
Alternatively, claims data can ensure a large sample for studies on 
rare diseases, but may be less accurate in terms of case identifi-
cation.17 Although differences in data sources may influence the 
results,16–18 our study and previous studies have suggested that 
other factors play important roles in the onset and survival of 
ALS.2 15 16 19–21 The larger ageing population in developed coun-
tries may result in an increase in incidence, while better medical 
care and less pollution may contribute to a better prognosis and 
may partially explain the higher prevalence.8 22 Furthermore, the 
development of multidisciplinary clinics provided better medical 
care for the patients with ALS and improved the survival in 
recent years.23 In addition, the unique genetic background of 
Chinese population might also contribute to the lower incidence 
and prevalence in China.24–26 Zaldivar et al26 reported a very 
interesting phenomenon, namely, the mortality rate was lowest 
in the population with mixed ancestry in Cuba, which was 
attributed to the admixture of genes in this population. Similarly, 
China is a multiethnic country, and marriages between different 
ethnic groups might also result in gene admixture in the Chinese 
population, with a potential protective effect against ALS.

Our results were similar to those in South Korea, and over-
lapped with the reported figures in Japan.1 2 27 This finding 

indicates that the incidence and prevalence are similar across 
countries in East Asia, and are independent of the Sociodemo-
graphic Index (SDI), consistent with the meta- analysis of the 
Global Burden of Disease Study 2016.2 The prevalence of ALS 
in our study was comparable with the findings from Hong Kong 
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and Taiwan, but the incidence seemed to be higher than in these 
two regions and than that reported in two studies in mainland 
China.5 8 10 11 Our large national sample size and standardised 
rate calculation methodology ensured relatively stable and new 
results10 11 28; these results indicated that the actual number of 
incident patients with ALS in Asia was still higher than that in 
Western populations given the large population. In addition, 
men were more likely to have ALS than females, with a 1.4- fold 
increased risk, a finding consistent with previous studies in Asian 
and other races.1 7 29–31

The prevalence of ALS in mainland China presented a rela-
tively stable trend during the study period. This finding was 
in accordance with results from Taiwan, Iceland and Norway 
but not consistent with the increase in prevalence in Italy and 
Germany.5 32–35 The relatively short period of our study might 
limit the possibility of detecting a significant trend; however, 
the stable prevalence and large number of patients with ALS 
should not be ignored from the perspective of disease preven-
tion and treatment. In addition, the prevalence and incidence in 
East China were significantly higher than those in other regions. 
This phenomenon remained after age standardisation. There are 
substantial differences in genetic background, culture, socioeco-
nomic levels, climate and geographical features of the residen-
tial area, lifestyle and dietary pattern among different regions 
in China. It has been reported that factors including economic 
level, medical condition, air pollutant and environmental toxin 
exposure can affect the prevalence and incidence of ALS.8 20 21 
East China generally has higher economic level, more tertiary 
hospitals and more industry associated with higher environ-
mental pollution than other regions.36 However, reasons for the 
geographical variation are difficult to determine from the claims 
data. Further investigation is required to confirm and find the 
causes.

Second, the age at diagnosis and the estimated age at onset 
were both younger in China than in other countries.1 5 8 9 29 30 37–39 
In our study, the mean age at diagnosis was 56.34 years old. It 
is reasonable to estimate the age at onset by using the interval 
between age at onset and age at diagnosis, that is, the diagnostic 
delay, according to previous research. Previous studies reported 
that a mean diagnostic delay time ranging from 14.0 to 14.8 
months.11 40 Correspondingly, the estimated age at onset was 
approximately 55 years old. The age at diagnosis in our study 
was similar to that reported in Taiwan,5 while the age at onset 
was younger than that in Japan, South Korea, Australia and New 
Zealand as well as Hong Kong in China, and only older than that 
in India.1 8 9 29 30 37–39 There are several possible explanations for 
the younger age at diagnosis and age at onset in China. First, 
the lower percentage of bulbar- onset ALS in China may result 
in an earlier age at onset and then an earlier age at diagnosis, 
because the age at onset of this phenotype is much higher than 
that of limb- onset ALS.40 Second, the shorter life expectancy and 
different age distributions in low- income and middle- income 
countries such as China and India may partly explain the earlier 
onset and diagnosis.14 40 41 Third, factors such as malnutrition 
may also play a role in the younger age at onset in low- income 
and middle- income countries,39 and the even earlier age at onset 
of patients in India confirms this explanation.39 Indeed, in the 
context of economic development and population ageing in low- 
income and middle- income countries such as China, the age at 
onset of ALS in China has already increased compared with our 
previous data.40

We used a large, nationally representative sample of the 
Chinese urban population, ensuring the estimation of both the 
prevalence and incidence of a rare disease. We were able to 

provide overall estimations of both rates and to explore age and 
sex patterns in these rates, as well regional differences.

This research has several limitations. First, the lack of detailed 
information, such as clinical characteristics and laboratory 
results, in the Chinese claims data precluded the possibility to 
stratify the diagnosis in greater detail. Second, the new ALS 
cases for the estimation of the incidence were defined based 
on a 3- year disease- free period before the index claim, which 
may not be sufficient. Consequently, the prevalence and inci-
dence are close in our study, which may not lead to the short 
survival of ALS patients in China, especially given additional 
consideration that both incidence and survival of ALS are age 
dependent. This is consistent with a Korean study27 where the 
estimated incidence and prevalence rate were 1.20 and 3.43 per 
100 000, respectively, but the estimated mean survival time was 
50.0 months. Third, diverse missing proportions of diagnostic 
related variables may have affected the estimates. However, 
several sensitivity analyses were conducted to explore the poten-
tial influence on the estimations. In particular, the lower bounds 
of the rates were presented using only observed cases of ALS 
which could facilitate the interpretation of the findings. In addi-
tion, data from 10 provinces were excluded from our analysis 
due to the missing crucial information to identify ALS cases. We 
compared basic characteristics between the excluded provinces 
and included provinces. We found similar age and sex distri-
bution, but higher gross domestic product and proportion of 
Chinese Han population in the included provinces. Finally, rural 
inhabitants are not included in the UEBMI and URBMI. Certain 
urban populations, such as college students and military soldiers, 
were not included in the study because they have different types 
of medical insurance. The exclusion of these groups could have 
affected the estimates.

In conclusion, this research is the first population- based study 
to investigate the prevalence and incidence of patients with ALS 
in mainland China. The prevalence and incidence of ALS were 
lower in mainland China than in developed countries. The age 
at diagnosis and age at onset were both younger than those 
in developed countries, but the sex ratio was comparable. As 
a country with a population of 1.3 billion, China can provide 
helpful and important information regarding healthcare services 
and disease prevention for patients with ALS worldwide.
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