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Abstract. The month of birth is related to the risk difference of diseases, and this research has
been widely verified internationally. However, in China, there is still no study covering the whole
country's birth date-multiple diseases at present. This study initiated a nationwide study on the
relationship between the birth date of the elderly and their susceptibility to diseases. SPSS 26.0
software is used to analyze the Chinese Longitudinal Healthy Longevity Survey (CLHLS) by
descriptive statistics, chi-square test and multiple regression model. The experimental data covered
23 provinces and 11 common diseases, and this article found that 5 of them were related to birth
date. It should be pointed out that this is only a preliminary conclusion, and further conclusions and
data will be given in the follow-up study. Although the internal complex relationship has not been
deeply discussed in this paper, the research results provide some basis for tracing the source of
diseases, and help the elderly who have reached or are about to reach the age of 80 to prevent and
understand their prone diseases.
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1. Introduction
The month of birth is related to the congenital health condition and even the risk difference of

diseases [1-5]. Tatonetti et al. [6] made logistic regression analysis on the data set of 1,749,400
patients in New York Presbyterian Church/Columbia University Medical Center (CUMC), and used
chi-square test to prove the significance, pointing out that 55 diseases were significantly correlated
with birth month。 Zhang et al. evaluated the association between birth month, birth season and
total mortality rate and cerebrovascular disease mortality rate, and examined the role of family and
socio-economic factors in these associations. They found that the mortality rate of cerebrovascular
disease in women born in spring and summer, especially in March-July, increased, and family and
socio-economic factors did not change these associations [7]. In Sweden, Ueda et al. [8,9] studied
the relationship between birth month and specific causes of death based on the longitudinal cohort
of population, and found that birth month is related to the mortality of cerebrovascular diseases and
infections over 50-80 years old. Furthermore, birth month is related to the mortality risk of the age
group over 50 years old, but the mortality results of 30-50 years old are uncertain. Yang et al. [10]
adopted a time-stratified cross-case design, It was found that the exposure level of PM2.5 in the
birth season reflected that it might affect lung development in the early stage, and had a potential
impact on the burden of respiratory diseases related to environmental PM2.5 exposure in later life.

In China, this research mainly focuses on specific diseases and specific regions [11-16]. At
present, there is no clear research that can cover the whole country's birth date and multiple diseases.
In this paper, through SPSS 26.0, using descriptive statistics, chi-square test and multiple Logstic
regression model, we analyzed a number of disease data sets in Chinese Longitudinal Healthy
Longevity Survey (CLHLS), and got a wide range of relationships between birth date and
susceptible diseases. Although we haven't deeply explored this inherent complex relationship, the
research results provide some basis for the tracing of diseases, help the general public, especially
the elderly, to know the relationship between diseases and time nodes, and provide reference for the
disease prevention of the elderly.
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2. Sources and Methods
2.1 Objects

In this paper, the recorded data from the Chinese Longitudinal Healthy Longevity Survey
(CLHLS) are used for analysis, and the subjects lacking key variables (demographics, disease
history, birth month) are excluded, and 9,090 groups of valid data are extracted from them.
Secondly, the same person tracked the survey data for many times, and selected the last valid data
as the standard, thus avoiding repeated calculation.

2.2 Follow-Up of Research
The survey covers 23 provinces in China, and the subjects are the elderly aged 65 and above (the

elderly were still alive at the last follow-up) and adult children aged 35-64 (the elderly have passed
away). The respondents are respectively applicable to the following two types of questionnaires: the
questionnaire of living respondents and the questionnaire of family members of deceased elderly
people. Following the baseline survey in 1998, the survey project was followed up in 2000, 2002,
2005, 2008-2009, 2011-2012, 2014 and 2017-2018. A total of 113,000 home visits were conducted,
and detailed data on the health status, quality of life and medical care needs of the elderly were
collected. The database provides data to scholars free of charge, and the procedures followed
conform to ethical standards.

2.3 Determination of Experimental Data
The date of birth of the participants was registered in the questionnaire in detail, which was

confirmed by the ID information and the Chinese lunar calendar date. First, translate the Chinese
lunar calendar date dictated by the elderly into the Gregorian calendar date (Chinese elderly usually
take the lunar calendar date as their birth date), and then verify it again according to the ID card
information. The illness is provided by the interviewee or his family members, and the illness status
is confirmed according to the autopsy report, death certificate, summary of medical records or
information obtained from family members.

2.4 Statistical Methods
SPSS 26.0 (IBM Inc, Chicago, IL, USA) was used for analysis. Descriptive statistics clarify the

general characteristics of the respondents, the number of cases of various diseases and their
respective proportions. Chi-square test was used to explore the correlation between birth date and
various diseases in China. For diseases with significant correlation with birth month, multiple
regression models were established to further explore the influencing factors of different diseases. α
= 0.05 is the statistical test level, and P < 0.05 is considered to be statistically significant.

3. Results and Discussion

3.1 Statistical Description
Among the respondents, the average age was 93.761 ± 7.764 (Mean ± SD). Among all the

participants, 5,453 were women, accounting for 59.99%, which is in line with the sex ratio of this
age group [17]. The survey subjects and their diseases are shown in Table 1. In the later analysis of
each disease, this study adopted the number of people corresponding to the "yes" part of the table
and their birth month.
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Table 1 Data statistics of diseases suffered by respondents
Type of Disease Answer Classification Frequency Percent

(%)

Hypertension

Yes 1169 12.9
No 7212 79.3

Don't Know 451 5.0
Missing 258 2.8

Diabetes

Yes 75 0.8
No 8277 91.1

Don't Know 461 5.1
Missing 277 3.0

Cardiopathy

Yes 664 7.3
No 7721 84.9

Don't Know 444 4.9
Missing 261 2.9

Cerebrovascular Disease

Yes 292 3.2
No 8129 89.4

Don't Know 397 4.4
Missing 272 3.0

Bronchitis, Emphysema,
Pneumonia, Asthma

Yes 1133 12.5
No 7338 80.7

Don't Know 357 3.9
Missing 262 2.9

Tuberculosis

Yes 78 0.9
No 8310 91.4

Don't Know 425 4.7
Missing 277 3.0

Cataract

Yes 1693 18.6
No 6725 74.0

Don't Know 424 4.7
Missing 248 2.7

Glaucoma

Yes 218 2.4
No 8154 89.7

Don't Know 442 4.9
Missing 276 3.0

Cancer

Yes 48 0.5
No 8284 91.1

Don't Know 480 5.3
Missing 278 3.1

Gastric Or Duodenal Ulcer

Yes 293 3.2
No 8126 89.4

Don't Know 403 4.4
Missing 268 2.9

Parkinson's Disease

Yes 86 0.9
No 8272 91.0

Don't Know 453 5.0
Missing 279 3.1
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3.2 Chi-Square Test

Chi-square test was used to explore the correlation between the subjects born in different months
and their diseases. The specific results are shown in Table 2 below. Hypertension (  2=54.499,
P<0.05), diabetes (2=56.066, P<0.05), cerebrovascular disease (2=59.633, P<0.05), tuberculosis
(  2=51.296, P<0.05), cataract (  2=49.108， P<0.05) were related to the birth month of the
investigated person, and the test results were statistically significant. Previous studies have found
that rising temperatures and heat waves have a direct impact on health [18]. In this study, the birth
months with high incidence of hypertension, diabetes, cerebrovascular disease, tuberculosis and
cataract are also concentrated in summer, that is, June to September. Cerebrovascular diseases are
more common in people born in autumn (October), and the lowest incidence corresponds to the
birth month in August.

Table 2 The results of chi-square test

Type of Disease Birth Month-Illness
Relationship Diagram 2Value P Value Risk of Birth Month

Highest Lowest

Hypertension 54.499 0.011 June February

Diabetes 56.066 0.007 September May &
July

Cardiopathy 45.358 0.074 June
January

&
February

Cerebrovascular
Disease 59.633 0.003 October August

Bronchitis,
Emphysema,
Pneumonia,
Asthma

41.244 0.154 June January

Tuberculosis 51.296 0.022 September April

Cataract 49.108 0.035 June August

Glaucoma 40.481 0.174 June January
& May
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Cancer 34.824 0.381 December
April &
Novemb

er

Gastric Or
Duodenal Ulcer 41.188 0.155 June April

Parkinson's
Disease 35.831 0.337 November April

3.3 Multivariate Logstic Regression Model
The multivariate Logstic regression model was established for five statistically significant

diseases detected by Chi-square. According to the Omnibus test results of model coefficients, the
significance of Hypertension, Diabetes, Cerebrovascular disease and Cataract are all less than 0.05,
and the variables included in the model are statistically significant. However, the significance of
Tuberculosis is 0.294, which is greater than 0.05, and the variables included in the model have no
statistical significance. In addition, all the models have passed the Hosmer-Lemeshow test, and the
goodness of fit of the models is high. The data are suitable for establishing binary logstic regression
models.

In this study, gender had been proved to influence cerebrovascular diseases and cataracts.
Women are more likely to suffer from cerebrovascular diseases than men, while cataracts show the
opposite trend. In addition, hypertension, diabetes, cerebrovascular disease and cataract all showed
a increasing prevalence rate with the increase of age, which are the diseases that the elderly should
pay more attention to in prevention. Women are more likely to suffer from cerebrovascular diseases
than men, which may be due to the fact that, relatively speaking, most women are physically
weaker than men and are more susceptible to heat [19]. Secondly, many studies show that there is a
connection between environment, nutrition and human health in early life [20-23]. In China, at the
beginning of the 20th century, due to the lack of advanced planting and cultivation techniques, food
supply largely followed the objective seasonal law. In summer or at the turn of summer and autumn,
it is very likely that there will be food shortage, which can be expressed by the idiom "when the
new crop is still in the blade and the old one is all consumed", that is, a temporary food shortage
period when old food is finished and new food is not harvested. The prevalence rate may also be
related to the lack of food at that time and the inability to supplement vitamins in time [24]. The sex
of cataract patients is mostly male, and we guess that this may be related to acquired life and work.
Smokers have a higher risk of cataract [25-27]. In addition, men's heavy industry work in the last
century may also be an important reason for the high prevalence rate, because heavy industry will
produce a lot of gases and particles harmful to eyes [28-30].

4. Conclusion
On the basis of the existing literature, this paper studied the data sample set of the Chinese

Longitudinal Healthy Longevity Survey. The main advantage of this research lies in the wide
database range and long follow-up time, so this research has the ability to analyze the potential
relationship between birth month of the elderly and diseases. In addition, this is the first nationwide
study on the relationship between birth date and various diseases in China. However, this research
also has some limitations. First of all, this research is only based on statistics in the form of data, but
it still lacks comprehensiveness of conditions. We didn't investigate and analyze the climate, region
and living habits of the interviewees, nor did we have a more detailed understanding of their
economic status, parents' educational level and mothers' nutritional status during pregnancy [19].
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Secondly, there is no detailed qualitative research on morbidity statistics of people, such as
physique and genetic inheritance, whether such factors are also closely related to diseases is
unknown. Third, social, economic and spiritual factors in old age may also be related to diseases.
Finally, although there were 9,090 groups in the database, the number of patients with some
diseases was only a few hundred, which would cause errors, so it is necessary to expand the
database. A larger amount of data is needed to make the analysis result more accurate and get an
effective and reliable forecast. Although this study needs more information to determine the deeper
complex relationship, it has already revealed the potential relationship between birth month and the
existence of five diseases, which can bring some hints for disease prevention of the elderly.
However, it should be noted that this study cannot be considered suitable for people of all ages,
because some serious diseases may cause few people to live over 80 years old, which will result in
no sample records in the database of this study. This research is suitable for people who have
reached or will reach the age of 80, and is used to predict and prevent potential diseases.
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