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The Japanese decline in secondary sex ratio correlates with percentage change in 

GDP/annum 

 

Abstract 

Background 

Male births occur in excess of female births. The ratio of male:female births is 

commonly referred to as M/F and is expected to approximate 0.515. Stress has been 

shown to decrease M/F due to an increased rate of male spontaneous abortions. 

Japan’s economy declined after the mid-1970s. This study was carried out in order to 

ascertain whether there was any relationship between M/F and annual change in 

percentage gross domestic product (GDP) in Japan.  

Methods 

Annual male and female live births were obtained from a World Health Organisation 

Mortality database. GDP data was downloaded as an Excel sheet from the website of 

the World Bank. Data for both variables was available for the period 1961-2009. 

Results 

This study analysed 71878631 total live births. There was an overall and abrupt 

decline in M/F which commenced in 1975 (0.5149, from 0.5155 in 1974), one year 

after the decline in percentage annual GDP growth which fell from 8.0% to -1.22 from 

1973 to 1974. M/F correlated with percentage annual GDP growth (r=0.4, p=0.005).  

Conclusion 

M/F is increasing overall in Asia, but decreasing in Japan, as is the trend in 

developing countries. This country exhibits a rise in GDP change along with M/F in 

boom years, followed by a progressive fall in both values, which occurs almost in 

parallel, especially after 1980. To the author’s knowledge, this is the first time that 

M/F has been linked with percentage annual GDP.  

 

 

The Japanese decline in the secondary sex ratio correlates with annual 

percentage change in gross domestic product growth.  

 

Introduction 

Male births occur in excess of female births.[1] The ratio of male to female live births 

is generally expressed as the ratio of male live births divided by the total live births. 

This would be more accurately abbreviated as M/T (male divided by total births), but 

it is widely (and technically incorrectly) abbreviated as M/F. The latter will be used 

throughout. For humans, M/F is anticipated to approximate 0.515.[2] 

 

The reason for this discrepancy is uncertain. Moreover, a plethora of factors have been 

shown to influence M/F.[2] For example, warfare increases M/F,[2] while stress 

lowers it.[3] 

 

It has also been shown that stress in the form of economic shock may abruptly lower 

M/F. For example, in East Germany, M/F was at its lowest in 1991, the year after 

reunification when economic conditions in this region were at their worst.[3]  
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The Japanese period of economic growth up to the 1970s has been called the Japanese 

post-war economic miracle. Growth averaged 7.5% per annum in the 1960s and 

1970s.[4) However, Japan faced severe economic challenges after the global oil crisis 

in 1973 since the country was almost totally dependent on imported petroleum. This 

led to the first post-war decline in percentage annual gross domestic product (GDP) 

growth. The eventual recovery was followed by the Japanese asset price bubble from 

1986 to 1991, with high inflation rates in real estate and stock prices. Growth 

averaged less than 3% per annum. This bubble burst in 1991-2 leading to many 

difficulties in several Japanese financial institutions. The 1990s in particular are 

known as the “Lost Decade” following the country’s economic collapse.[4] 

 

In Asia, it has been shown overall the M/F is increasing.[5] In Japan, M/F has been 

shown to be declining since the 1970s,[6-8] and between 1950-2009, this overall trend 

was statistically highly significant (chi for trend 15.6, p<0.0001).[5] 

 

A country’s economic growth is measured by changes in goods produced and services 

provided with time. It is conventionally cited as the annual percentage rate of 

increase/decrease in real gross domestic product (GDP), which is adjusted for 

inflation. 

 

This study was carried out in order to ascertain whether there is any relationship 

between M/F and annual change in percentage GDP in Japan. In this context, the latter 

is used as a measure for economic hardship or wellbeing within the populace. 

 

 

Methods 

Annual male and female live births were obtained from a World Health Organisation 

Mortality database. This was imported into Microsoft Excel, which was then used for 

collation and analysis. GDP data was downloaded as an Excel sheet from the website 

of the World Bank.[9] Data for both variables was available for the period 1961-2009. 

 

The quadratic equations of Fleiss were used for exact calculation of 95% confidence 

intervals for ratios.[10] Chi tests were applied using the Bio-Med-Stat Excel add-in 

for contingency tables. Spearman correlation was carried out using SPSS. 

 

The null hypothesis was that annual change in percentage GDP was unrelated to M/F. 

A p value ≤ 0.05 was taken to represent a statistically significant result. 

 

Results 

This study analysed 71878631 total live births (males: 36971799, females: 34906832). 

Annual M/F and percentage annual GDP growth are shown in figure 1. 5 yearly 

averages are shown in figure 2.  

 

There is an overall and abrupt decline in M/F which commenced in 1975 (0.5149, 

from 0.5155 in 1974), one year after the decline in percentage annual GDP growth 

which fell from 8.0% to -1.22 from 1973 to 1974. 
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M/F correlated significantly with percentage annual GDP growth (r=0.4, p=0.005).  

 

Discussion 

M/F is increasing overall in Asia.[11] This is in contrast with developed countries 

where M/F is in decline.[11] The drop has been blamed on the increasing chemical 

contamination of the environment, and indeed, M/F has been mooted as a possible 

sentinel health indicator.[12] For example, Japan’s declining M/F has been possibly 

attributed to environmental dioxin, but it must be noted that these hypotheses are 

speculative.[6] 

 

However the M/F decline clearly parallels Japan’s the economic collapse, in 

accordance with the economic stress hypothesis.[3] This is particularly evident when 

five year averages are examined in figure 2, which shows a rise in GDP change along 

with M/F in boom years, followed by a progressive fall in both values. This descent 

occurs almost in parallel, especially after 1980. 

 

Adverse environmental conditions encourage stressed females to spontaneously abort 

male fetuses in excess of female fetuses.[14] Declining economies have also been 

associated with an elevated incidence of very low birth weights (<1500 g) in Sweden 

and Norway but this data for Japan was not available for analysis.[15] 

 

Other phenomena have also stressed the Japanese population. For example, the 

January 1995 Great Hanshin (Kobe) Earthquake was shown to have reduced sperm 

motility,[16] as well as fertility (by 6%) in the Hyogo Prefecture.[17] This was 

accompanied by a significant decline in M/F in this region.[17] However, no effect 

was noted on Japan’s overall M/F (figure 1). This contrast is interesting as it was 

observed that after the terrorist attacks of September 11, M/F fell not only in New 

York,[18] but also in California[19] and in the rest of the United States.[20] 

 

To the author’s knowledge, this is the first time that M/F has been linked with 

percentage annual GDP. It would be interesting to observe whether GDP is related to 

M/F in other countries that have experienced rapid economic changes. 
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Figure 1: Annual M/F and percentage annual GDP growth 
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Figure 2: 5-yearly M/F and percentage annual GDP growth 
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