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Introduction  

East Asia is undergoing a demographic transition.  As a result of steadily decreasing fertility 

and increasing life expectancy, the elderly proportion of the population and the old-age dependency 

ratio are rising across all countries in East Asia, particularly China, Republic of Korea, and Japan (see 

Figures 1 – 4).  While these three countries are vastly different in size and stage of economic 

development (see Figure 5), their demographic trends are quite similar. They also share a strong 

cultural heritage of filial piety, a heritage that has become strained by emerging individualism and 

separation of children’s workplace from parents’ residence.  Although a three-generational 

household (including three-generations living in proximity) or the co-residence of adult children with 

elderly parents has been considered the ideal realization of filial piety, the rate of co-residence 

between adult children and elderly parents has continued to decrease. Yet public pension schemes 

are not sufficiently mature to provide old-age income support in countries like China and Korea, 

raising a question of whether the elderly will receive sufficient support with the fading value of filial 

piety.   

Despite incredible economic growth, several indicators, such as happiness and suicide rates, 

suggest that wellbeing of the elderly in three countries is not very good.  The 2013 World Happiness 

Report ranked China as the 93rd, Korea as the 41st, and Japan as the 43rd happiest among 156 

countries. South Korea has the highest suicide rate among the OECD countries, at 32 per 100,000 

persons, followed by Japan, at 21.7, which are far above the U.S. rate of 12.3 (source?). In Figure 6, 

we report suicide rates for the three countries over time, for both the total population and the 

elderly population (above age 60). It shows that suicide rates for the elderly (those above age 60) 

are higher than for the total population in all three countries, with the gap between the two being 

greatest in Korea, followed by China then Japan. During the 2000s, elderly suicide rates have been 

very high in Korea (generally above 60 persons per 100,000 population) and somewhat lower (less 

than 30 suicides per 100,000 population) in China and Japan. Trends over time differ across 

countries. In Korea, elderly suicide rates increased significantly in the 2000s compared to the 1990s. 

Japan had a spike in suicide rates right after the Asian financial crisis in the late 1990s and has been 
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since declining gradually over time. China also saw a slight fall in the elderly suicide rate in the early 

2000s.  One distinctive feature of China is that suicide rates are much higher in the rural population 

compared to the urban population (Figure 7).  Among the elderly, the rural suicide rate is nearly 30 

suicides per 100,000 population compared to about 15 suicides per 100,000 population in urban 

areas.   

In this paper, we empirically investigate wellbeing of the elderly in China, Korea, and Japan, 

using comparable data from the China Health and Retirement Longitudinal Study (CHARLS), the 

Korean Longitudinal Study on Aging (KLoSA), and the Japanese Study of Aging and Retirement 

(JSTAR).  These three surveys were designed to provide comparable data for cross-country analysis. 

Using harmonized data, we conduct parallel analysis to examine well-being of the elderly and its 

correlates. Specifically, we examine the depressive symptom scale as a measure of wellbeing and 

estimate the impact of four broad categories, demographic, economic, family-social, and health. 

 

Data 

We use data from the 2011 – 12 China Health and Retirement Longitudinal Study (CHARLS), 

the 2012 Korean Longitudinal Study on Aging (KLoSA), and the 2011 – 12 Japanese Study of Aging 

and Retirement (JSTAR).  All three surveys are a large-scale, longitudinal survey of the older 

population residing in the community, modeled after the Health and Retirement Study and included 

detailed questions on income and assets, demographics, living arrangement, health, and labor force 

participation (Lee, 2010). 

The baseline wave of CHARLS was conducted from 2011 to 2012, interviewing older adults 

aged 45 or older and their spouse at all ages. A stratified multi-stage probability sample was drawn, 

first by stratifying urban districts and rural counties by per capita GDP, then selecting urban 

communities or rural villages, proportionate to population size (PPS), and finally randomly selecting 

households.  CHARLS interviewed 17,708 respondents in 450 villages/urban communities in 150 

counties/districts, covering 28 of China’s provinces excluding Tibet. 

The baseline KLoSA were collected from August to December of 2006. A stratified multi-

stage probability sample was drawn from the 2005 Korean Census. The first stage of sampling 

consisted of census enumeration districts stratified by the geographic location and characteristics of 

the enumeration districts (i.e., rural/urban and housing type). In the second sampling stage, 

households were sampled within the sampled enumeration districted. A total of 10,254 respondents 

completed the interview in the first wave.  The follow-up, longitudinal waves of data were collected 
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during the 2nd half of 2008, 2010, and 2012.  Of the original cohort of 10,254 respondents, 327 were 

known to have died since then, and no refresher sample was added.  For the 2012 Wave, 7,486 

respondent completed the interview, and our analysis sample is drawn from the 2012 Wave.   

The baseline JSTAR sampled five municipalities in 2007, which have been surveyed every 

two years since then, an additional two municipalities in 2009, and an additional three, bringing the 

total to ten municipalities, in 2011. Its respondents are persons aged 50 to 75 as randomly selected 

from the Basic Resident Register2. The first five municipalities include Adachi-Ku, Kanazawa City, 

Shirakawa City, Sendai City, and Takigawa City (N=4,163 in 2007 with 82 – 87% retention rate in the 

follow-up waves in 2009 and 2011).  The two municipalities added in 2009 includes Tosu City and 

Naha City (N=1567 in 2009 with 70% retention rate), and the three municipalities added in 2011 

includes Chofu City, Tonbayashi City, and Hiroshima City (N=2,184).  Our analysis sample is drawn 

from the 2011 Wave (field work extended to 2012) that included ten municipalities, which were 

chosen to be diverse in size, urban/rural mix, and industries they support, enabling to obtain a 

national representation by appropriately weighting the data.  

We pool out the data from 2011/12 CHARLS and 2012 KLoSA as well as 2011/12 JSTAR.  As 

the age of JSTAR sample is restricted to ages 50 to 75 at baseline, we chose the age span for our 

analysis sample as 54 to 78.  The sample sizes for the analysis sample are: 9,720 respondents for 

CHARLS, 5,611 for KLoSA, and 3,995 for JSTAR (Table 1). 

 

Measures 

Our wellbeing variable is a binary variable, indicating elevated depressive symptoms based 

on the Center for Epidemiologic Studies Depression (CESD).  CESD is a self-report scale for depressive 

symptoms developed to identify high-risk individuals for epidemiological studies (Radloff, 1977).  All 

three surveys included a version of CESD, asking questions about depressive symptoms during the 

past week, using four-point Likert scale (indicating the frequency of experiencing each symptom, 

ranging none (0) to almost every day (3)).  CHARLS and KLoSA included 10-item version, whereas 

JSTAR included 20-item version.  After item-level comparisons, we identified 10-items from JSTAR 

that are comparable to CHARLS and KLoSA and created a CESD score, ranging 0 to 30 with higher 

scores representing more frequent depressive symptoms.  The cut-off point, reflecting clinically 
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significant levels, for the 10-item CESD score has been suggested as the score of 10 or higher 

(Andreasen et al., 1994).  

We include the following demographic variables: gender, education, marital status, number 

of children, and regional dummy variables. We use categorical variable of education: illiterate, 

primary school, middle school (reference), high school, and college or more.  Significant cross-

country variation is observed: as shown in Table 1, much higher educational attainment in Japan.  

We include a binary variable indicating currently married (not currently married as reference).  For 

number of children, we include continuous variable of number of children and number of children 

square to capture potential non-linearity.  

For economic variables, we include the following variables with all monetary variables 

converted to the U.S. dollars using Purchasing Power Parities (PPPs) (World Bank, 2011)3: (1) binary 

variable of currently working; (2) relative food consumption quartiles based on per capita 

consumption using equivalence scale of 0.5 for an additional adult and 0.3 for a child; (3) a binary 

variable of whether receiving pension; (4) log of 1+pension income received by respondent and 

spouse during the past 12 months, (5) a binary variable, indicating whether expect to receive 

pension, (6) a binary variable, indicating home ownership, (7) log of 1+gross housing value, not 

subtracting mortgages; (8) log of 1+total debt, including mortgages; and (9) log of 1+total financial 

assets.  

For family and social variables, we include (1) log of 1+amount of total financial transfer 

given to children during the past 12 months; (2) log of 1+amount of financial transfer received from 

children in the past 12 months; (3) a binary variable, indicating frequent (at least weekly) contact 

with children; (4) a binary variable, indicating frequent (at least weekly) social activities; (5) a 

categorical variable of living arrangement: living alone, living with a partner only (reference), living 

with children (whether with spouse or not), and living with others (not including children); (6) a 

binary variable, indicating to live nearby children (including co-residing children). 

For health variables, we include a binary variable of having any difficulties in activities of 

daily living (ADLs).  CHARLS, KLoSA, and JSTAR have the following five items in common in capturing 

ADLs:  dressing, bathing or showering, eating, getting in or out of bed, and using the toilet; and a set 

of binary variable, indicating doctor-diagnosed diseases, including hypertension, diabetes, cancer, 

lung disease, heart disease, stroke, and arthritis.   
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Methodology 

 Our baseline econometric specification is a country-specific linear probability model of the 

determinants of whether individual i in country c has elevated depressive symptoms (Dic).  

  =  ′ +    (1) 

The covariates Xic include four categories of variables: basic (Bic), economic (Eic), social (Sic), and 

health (Hic).  We first estimate the model including only the basic variables (basic specification). We 

then add the economic variables only, the social variables only, and the health variables only (partial 

specifications). Finally, we include all of the variables together (full specification).  These regressions 

enable us to compare which factors predict elevated depressive symptoms in each country by 

examining similarities and differences in the coefficient estimates from each country regression (c).  

 Explaining differences in depression across countries. Using the estimation results for 

equation 1 using the full specification, we conduct two simple exercises to examine what explains 

the differences in depression likelihood in the three countries. First, we conduct a Oaxaca 

decomposition analysis of the differences in predicted probability of depression in different pairs of 

countries. Comparing the results for country 1 and country 2, we can write down the following 

expression for the difference in predicted probabilities R, equal to the mean predicted probability of 

depression in country 1 minus the mean predicted probability of depression in country 2: 

  = ( − )∗ + [′( − ∗) + ′(∗ − )] (2) 

This decomposition formula explains the difference in depression as the sum of explained and 

unexplained components. The explained part of the difference is that which can be explained by the 

characteristics of the elderly. The coefficients used to evaluate the effect of differences in covariates 

are the coefficients from a pooled regression using data from both countries (*). The unexplained 

part is from differences in the coefficients of the two country-specific regressions (1 and 2).  These 

explained and unexplained parts can be divided among the four categories of variables (B, E, S, H) or 

among individual covariates. From these results we can learn how much of the difference in 

depression prevalence in China and Japan (or Korea and Japan, or China and Korea) are due to 

differences in the characteristics of the elderly and due to differences in how these characteristics 

influence depression likelihood. 

 We can also conduct a simulation exercise in which we use the country-specific regression 

coefficients from estimating equation (1) to investigate how much expected depression rates would 

change if the distribution of covariates were the same as another country. For example, what would 

the depression rate be in China if Chinese elderly had the same distribution of characteristics as the 
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Japanese elderly? We can use the 3 sets of country-specific coefficients and 3 sets of country-specific 

distributions of covariates to calculate 9 expected depression rates.   

Common support: matching analysis: The linear regression analysis is sensitive to the 

support and the distribution of regressors.  In order to address this issue, we apply the program 

evaluation method that assumes selection on observables.  Using this approach we examine the 

effect of each of the variables controlling for other variables. 

 We assume change if the distribution of covariates were the same as another country. For 

example, what would the depression rate be in China if Chinese elderly had the same distribution of 

characteristics as the Japanese elderly? We can use the 3 sets of country-specific coefficients and 3 

sets of country-specific distributions of covariates to calculate 9 expected depression rates.  

Specifically, we assume, for  = , , ,   (| = , ) = (|) .  
Let { = |} = ().  Under this assumption, Imbens (2000) showed that if () > 0, for  = , , ,  (| = , ()) = (|()).  
Thus integrating over (), we can identify (). 

 The same argument can be made, conditioning on a subvector of  = (, ), . Thus, 

under the same assumption with Imbens (2000), we can show that  (| = , , ()) = (|, ()).  
Integrating the right-hand side over () given , we obtain (|). 

 Our sampling is carried out for each country. Thus sampling is not i.i.d. over three countries.  

In this sense, we should analyze the data as if the sampling is choice-based.  For the binary 

treatment case, Heckman and Todd (2009) showed that one can condition on the choice probability 

ratio obtained under choice-based sampling as if it is the propensity score.  In the multinomial 

treatment case, the result does not generalize, so we obtain the propensity score from the choice 

probabilities obtained under choice-based sampling. In the tri-variate choice case, for each  = , , , denoting the choice probability of country  obtained under choice-based sampling as () and the unconditional choice probability ratio obtained under random sampling over choice-

based sampling as , we have 
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() = ()() + () + () . 
In implementation, we estimate the choice probability under choice-based sampling by Logit, as if 

sampling is i.i.d. and compute the right-hand side. 

 

Findings 

We first present the sample characteristics in each country (Table 2).  The sample size is the 

largest in China (N=9,720), 70% larger than that in Korea (N=5,614) and more than twice of the 

sample in Japan (N=3,687).  Japanese sample includes more women and older than the Chinese and 

Korean samples.  The most striking difference is found in education: almost a half of the sample 

(47.8) in China have no schooling, and one in ten Korean older adult had no schooling compared to 

none such group in Japan.  Only 11.9% of Chinese had high school or more education compared to 

42.4% in Korea and 64.3% in Japan.  The proportion of those who are married is much lower in Japan 

(55.6%) than those in Korea and China (82.9 – 84.7%).  The average number of children is similar in 

China and Korea (2.7 – 2.8) and higher than that in Japan (2.14), and the proportion of the childless 

is much higher in Japan (10.3%) than China (2.8%) and Korea (2.5%). 

Labor force participation is quite similar in all three countries: about 46.0 – 47.8% of the 

older adults in all three countries are working.  Per capita food consumption in PPP is much lower in 

China, showing the differences in economic development.  Korea and Japan show about comparable 

food consumption in median, while the distribution is more widely spread in Japan than in Korea.  

Reflecting different stages of maturity in pension schemes, 92.6% of Japanese expect to receive 

pension compared to 53.7% in China and 59.1% in Korea, and among those who currently receive 

pension, pension income is much higher in Japan than China and Korea.  It is interesting to note that 

the median pension income in Korea is lower than that in China and one quarter of the Japanese 

median pension income.  Home ownership is the highest in Korea (81.3%) followed by China (75.7%) 

and Japan (63.1%), and the value of home is similar in Korea and Japan, which is much higher than 

that in China.  Debt burden is higher in Japan and Korea than that in China. About 20 to 28% of 

Korean and Japanese older adults hold debts compared to only 6.5% of Chinese older adults, and the 

total amounts of debts are also much larger in Korea and Japan.  Financial asset ownership, on the 

other hand, is lower in Korea (59.8%) than that in China and Japan, whereas the amount of total 

financial assets among those with any financial assets shows significant difference across countries, 

with the largest in Japan followed by Korea and China. 
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Financial transfers to non-resident children varies greatly across country.  Less than 1% of 

Japanese give financial transfer to non-resident children, whereas 19.4% of Chinese and 4.7% of 

Korean parents give financial transfers.  Financial transfers from children is also rare in Japan, while 

38.5% of Chinese and 36.8% of Korean parents receive transfers from children.  The amount of 

transfer is much larger in Japan and Korea than that in China.  More interactions with children are 

observed in China, in terms of frequency of contacts, living close-by, and co-residence than those in 

Korea and Japan.  The proportion of living alone is the highest in Japan (20.0%) followed by Korea 

(12.1%) and China (7.1%).  On the other hand, Chinese older adults are less socially engaged than 

Korean and Japanese older adult. About a half of Chinese engage in social activities at least once a 

week compared to about 63 – 64% of Korean and Japanese older adults. 

Regarding health status, more Chinese older adults report difficulty with activities of daily 

living (16.0%) than Korea (2.4%) and Japanese older adults (4.6%).  The prevalence of hypertension is 

the highest in Japan (35.6%), about 5 to 6 percentage points higher than those in China and Korea.  

Diabetes prevalence rate is similar in Korea and Japan (about 13%), 6 percentage points higher than 

that in China.  Cancer prevalence is the highest in Japan (4.7%) followed by Korea (3.4%) and China 

(0.9%).  Lung disease is five times more prevalent in China (11.3%) than Korea and Japan (2.1%).  

Heart disease is also most prevalent in China (14.3%) followed by Japan (12.0%) and Korea (5.5%), 

while stroke prevalence rate is similar in all three countries at 3 to 4%.  Arthritis prevalence rate is 

the highest in China (34.6%), which is more than twice of that in Korea (15.2%) and almost five times 

of that in Japan (7.2%).  Finally, the proportion of clinically depressed is the highest in China (36.7%) 

followed by Korea (26.5%) and Japan (15.5%). 

We then examine the bivariate relationship between clinical depression and various 

covariates.  Table 2 presents the mean percent of clinically depressed by sex and other 

characteristics.  In all three countries, greater proportion of women are clinically depressed than 

men, and the gender difference is the largest in China: 44% of Chinese women are clinically 

depressed while 29.4% of Chinese men are depressed.  In Korea, seven percentage points difference 

is observed (29.8% versus 22.9%), and in Japan, the gender difference is only two percentage points 

(16.4% versus 14.3%). 

Significant cross-country difference is also noted in the association between age and 

depression.  In China, an inverted U-shape is observed with the 60 to 71 age group being the most 

depressed.  On the other hand, age is positively associated with being depressed in Korea, while it is 

negatively associated in Japan from the mid 50s to mid 60s but then slightly positively associated 

after this and the association flattens after the 70s. 
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Strong education gradient in depression is found in China and Korea, while it is much more 

subtle in Japan.  Marriage shows protective effect against depression; such effect is stronger in China 

and Korea than that in Japan.  Being childless is positively associated with depression in China and 

Korea, but it is not significantly associated with depression in Japan.  Non-linearity (close to U-shape) 

in the relationship between number of children and depression is observed in all countries. 

Work status is closely associated with depression in all three countries, but it matters most 

in Korea with the proportion of clinically depressed is twice among non-workers than workers (34.6% 

versus 17.3%).  This difference is much smaller in China and Japan, showing only about four 

percentage point differences.  Pension eligibility also matters in all three countries. On the other 

hand, home ownership is not associated with depression in China, while it matters in Korea and 

Japan.   

Those who give transfers to children are less likely to be depressed than those who do not 

give in China and Korea, while the opposite is true in Japan.  Similarly, those who receive transfer 

from children are more likely to be depressed than those who do not receive transfers in China and 

Korea, while the opposite is true in Japan.  Those who are in frequent contact with children are less 

likely to be depressed in all three countries. The relationship between being depressed and having a 

child living nearby shows different association across three countries but the differences are small.  

Those who are living alone are more likely to be depressed than those who are living with someone 

else in all three countries, and such effect is the strongest in Korea.  Frequent social activities are 

negatively associated with being depressed in all three countries. 

Finally, having difficulty with activities of daily living and chronic diseases are positively 

associated with being depressed in all three countries, but this association is more modest in Japan 

than those in China and Korea.  Particularly, hypertension, diabetes, and lung disease are not 

significantly associated with being depressed in Japan.  ADL difficulty has the most robust 

association with depression. 

Tables 3 and 4 present the results from the linear probability models of having elevated 

depressive symptoms in the three countries.  To facilitate cross-country comparisons, we first 

present the results from the full model with the F-statistics, testing cross-country differences in 

coefficients of a set of covariates (Table 3).  We use Korea as the base and test whether the relevant 

coefficients for China and Japan are different from that for Korea.  We then further examine what 

accounts for the association between the key demographic characteristics and depression, such as 

age gradients, by presenting the results from the base models together with the models controlling 

for each set of covariates (Table 4). 
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Cross-country difference is found in the coefficients of basic demographic characteristics, 

particularly sex, age, and education (Table 3).  While bivariate results support that women are more 

depressed than men in all three countries, once we control for other demographic characteristics, 

only in China do we see about 9% higher probability of being depressed among women.  We find 

very small age gradients in China and Korea (only in the mid to late 70s for Korea do we see some 

age gradient) , but in Japan age 54-59 is the most depressed group and age reduces the probability 

of being depressed.  Once controlling for health covariates, most of the age gradient in China is 

accounted for, while economic covariates account for most of the age gradient in Korea (Table 4).  In 

contrast, the probability of being depressed decreases, as one ages in Japan, and such negative age 

gradient is even more pronounced once all covariates are controlled.  The education gradients in 

depression are found in all three countries.  In all three countries the lowest education group has 

around 10% higher probability of been depressed.  

On the other hands, marital status and number of children do not show any significant cross-

country differences.  Married people are about 2.9 to 9.5 percentage points less likely to be 

depressed in all three countries, but once controlling for all covariates, being married is no longer 

significantly associated with depression in Korea and Japan.  Number of children has a non-linear 

relationship with the probability of being depressed only in Korea, but once controlling for economic 

and social covariates, it is no longer significant in full model. 

The coefficients for economic covariates also differ across three countries.  Particularly, 

labor force participation is significantly associated with the probability of being depressed, and the 

coefficient is much larger in Korea than those in China and Japan (Table 3).  In Korea, workers are 

10.3 percent less likely to be depressed than non-workers, which is three times stronger effect than 

that in China.  Although almost all economic variables show statistically significant association with 

the probability of being depressed only in China, the coefficients are not statistically significantly 

different from those in Korea or Japan.   

How social variables are associated with the probability of being depressed varies across 

countries with the exception of transfers from and to children variables, although transfers from and 

to children are found to be significant only in China.  Frequent contact with children is statistically 

significant in all three countries without controlling for economic and health covariates (results not 

shown), but in full model, it remains significant only in China.  Frequent social activities matters 

more in Korea than the other two countries: in Korea, those who engage in social activities at least 

once a week are 9 percent less likely to be depressed than those who do not engage in frequent 

social activities in Korea, while frequent social activities lowers the probability of being depressed by 
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4 percentage points in China and 7 percentage points in Japan.  Living arrangement also matters 

more in Korea. Those who are living alone are 40.7% more likely to be depressed than those who are 

living with a partner in Korea, whereas living arrangement is insignificantly associated with the 

probability of being depressed in China and Japan. 

In all three countries, we find that poor health is strongly associated with the probability of 

being depressed, but health coefficients also differ across countries.  Among the health covariates, 

ADL difficulties elevates the probability of being depressed the most.  In Korea, those with the ADL 

difficulties are 30% more likely to be depressed than those without the ADL difficulties, and the ADL 

difficulties increases the probability by 21% in China and 17% in Japan.  Among disease variables, 

some cross-country difference is noted in hypertension, stroke, and arthritis coefficients.  

Specifically, hypertension is significantly associated with the probability of being depressed only in 

Japan, whereas stroke increases the probability of being depressed only in China.  Arthritis increases 

the probability of being depressed in China and Japan, but not in Korea. 

In Table 5, we present the results of the Oaxaca decomposition analysis which decomposes 

how much of the difference in predicted depression levels between pairs of countries is associated 

with differences in the distribution of covariates (explained), and with differences in coefficients, 

including country constants (unexplained).  The predicted elevated depression levels are 0.28 for 

China, 0.231 for Korea, and 0.144 for Japan.  It turns out that a large share of these differences can 

be explained by differences in the covariates across countries: 0.116 of the 0.140 difference (or 83%) 

between China and Japan, 0.049 of the 0.087 difference (or 56%) between Korea and Japan, and -

0.107 of the -0.053 (or 202%) difference between Korea and China. In contrast, unexplained 

differences are small (0.024) and insignificant for the China-Japan comparison, and smaller in 

magnitude (but significant) for the Korea-Japan comparison (0.038) and the Korea-China comparison 

(0.054). The fact that the unexplained differences between Korea-Japan and Korea-China are 

positive and significant suggests that something in the Korean environment is less protective of the 

elderly against depression than in the other two countries. 

The bottom two panels of Table 5 decomposes the explained and unexplained differences 

into the four categories of variables used in the regressions: basic, economic, social, and health. 

Among the explained differences, we find that the economic variables are most salient for explaining 

differences between China and Japan and between Korea and Japan, and health is most important 

for explaining the explained difference between Korea and China (and economic variables second 

and nearly equal in importance). Health is also an important part of the explained difference 

between China and Japan; thus the poor health of Chinese elderly helps explains gaps with both 
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Japan and Korea. Interestingly, better health of Koreans than Japanese actually helps narrow the 

explained depression gap between the two countries. None of the components of the unexplained 

gaps in depression rates are statistically significant. However, it is notable that the large positive 

constant terms for the Korea-Japan and Korea-China comparisons suggest that there remains a large 

unexplained country factor in Korea that increases depression prevalence compared to the other 

two countries.  Also the comparisons with Japan suggest that differences in economic coefficients 

actually helps reduced the depression gaps with both China and Korea (large and negative difference 

but not significant); this is likely due to the fact that economic coefficients in Japan are generally 

small and statistically insignificant. 

Next, we report the result of simulations in which we compare mean predicted probabilities 

of depression when we apply coefficients from each country-specific regression to the covariates of 

the other countries (Table 6). Thus, we ask the question: what would predicted depression be in 

China using the Korean coefficients? Not surprisingly given the Oaxaca decomposition results, we 

find that if all countries had the Korean coefficients, mean depression prevalence would increase in 

China from 0.300 to 0.360, and in Japan from 0.147 to 0.272. If all countries had the China 

coefficients, mean predicted depression probability would fall from 0.235 to 0.195 in Korea and 

increase slightly from 0.147 to 0.160 in Japan. Interestingly, although Japan has the lowest 

depression rate using its own coefficients, if Korea and Japan had the Japanese coefficients, mean 

predicted depression probability would increase substantially, from 0.300 to 0.429 for China, and 

from 0.235 to 0.307 in Korea. This latter result suggests that there are factors rare in Japan but more 

common in China and Korea that increase depression much more in Japan than in the other two 

countries. 

The regression results are sensitive to the differences in the distribution of the regressors 

when the model is misspecified.  In order to partially address this issue, we reexamine the effect of 

each of the regressors using the matching framework.  The results are presented in Table 7. 

The average effects of a few variables differ significantly compared to those of the linear 

regression analysis.  These are, the effect of being in different consumption quartiles, having cancer, 

and having heart disease.  All these variables’ impacts are measured to be much larger negative 

effect with matching for China and Korea compared to that in Japan. The linear regression analysis 

indicates that being in the lowest quartile in China or Korea relative to Japan does not significantly 

raise the probability of being depressed, but the matching analysis indicates that it raises the 

probability by about 16% in both cases.  The linear regression analysis indicates that having cancer in 

China or Korea relative to Japan does not significantly raise the probability of being depressed, but 
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the matching analysis indicates that it raises the probability by about 30% in both cases.  

Furthermore, the linear regression analysis indicates that having heart disease in China or Korea 

relative to Japan does raise the probability of being depressed by about 10% in all three countries, 

but the matching analysis indicates that it raises the probability by about 20% more in China and 14% 

more in Korea than that in Japan.  

Conclusion 

 We have conducted a comparative analysis of the determinants of elevated depressive 

symptoms in China, Korea, and Japan using harmonized data from high quality, multidimensional 

micro-datasets from the three countries. The results provide a rich characterization of similarities 

and differences in the determinants of the likelihood of elderly depression in the three societies. 

While certain factors emerge as very important in all three countries, such as education, labor force 

participation, contact with children, social interaction, and health; there also are differences in the 

magnitude of these effects, and the importance of factors such as age, marriage, and wealth. 

Surprisingly, access to pensions does not appear to be a key factor. 

 The decomposition and simulation analysis reveals that although much of the difference in 

mean depression rates among countries can be explained in differences in the characteristics of the 

elderly in the three countries, there remain significant differences across countries that cannot be 

explained. In particular, even after accounting for a multitude of factors, the elderly in Korea are 

more likely to be depressed than in China or Japan. We also explored the comparability of marginal 

effects when the distribution of covariates differs so much across countries by estimating a matching 

estimator, and found evidence that the effects of some covariates changes when we focus on 

characteristics that have common support across the three countries. Further exploration of the 

robustness of our findings to such specifications should be pursued. 
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Figure 1. Total fertility (number of children per women) in China, Korea, and Japan, 1950 

Source: United Nations (2013) 

 

Figure 2. Life expectancy at birth in China, Korea, and Japan

Source: World Bank (2015) 
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Figure 3. Proportion of Elderly Population (65+) as a proportion of Total Population in China, Korea, 
and Japan, 1950 – 2050 

 

Source: OECD (2009) 

 

Figure 4. Old-age Dependency Ratio (Ratio of population aged 65+ per 100 population 15 – 64) in 
China, Korea, and Japan, 1950 - 2010 

 

Source: United Nations (2013) 
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Figure 5. Per capita GDP in China, Korea, and Japan, 1960 – 2012 

 

Source: World Bank (2015) 
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Figure 6. Japan, Korea and China Suicide Rates, 1991-2013 (per 100,000 population) 
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Figure 7. China Suicide Rates, 2003-2012 (per 100,000 people) 
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Table 1. Summary Statistics: Analysis sample at age 54 - 78  

 CHINA KOREA JAPAN 
N 9,720 5,614 3,687 
% MALE 50.0 47.8 42 
AGE    

54 – 59 37.7 36.2 22.6 
60 – 64 25.3 21.3 15.0 
65 – 71 22.3 24.8 33.1 
72 – 78 14.6 17.7 29.4 

EDUCATION    
NO SCHOOL 47.8 9.7 0.0 

PRIMARY SCHOOL 23.3 28.7 1.5 
MIDDLE SCHOOL 17.0 19.2 34.2 

HIGH SCHOOL 5.4 31.5 53.6 
COLLEGE+ 6.5 10.9 10.7 

% MARRIED 84.7 82.9 55.6 
NO OF CHILDREN 2.8 2.7 2.14 
% CHILDLESS 2.8 2.5 10.3 
ECONOMIC     
% WORKING 47.8 46.7 46.0 
HH FOOD CONSUMPTION (PPP)       

10TH   128 1,645 693 
50TH 938 3,431 3,257 
90TH   2,814 6,140 6,930 

% RECEIVE PENSION 38.2 37.0 75.9 
PENSION INCOME (PPP)    

10TH  211 1,447 5,024 
50TH 5,844 3,553 14,553 
90TH  16,234 20,394 32,051 

% EXPECT TO RECEIVE PENSION 53.7 59.1 92.6 
% OWN HOME 75.7 81.3 63.1 
GROSS HOUSING VALUE (PPP)    

10TH  2,705 54,824 43,313 
50TH 22,998 164,471 155,925 
90TH  135,281 438,591 433,125 

% WITH ANY DEBTS 6.5 19.7 28.1 
TOTAL DEBTS (PPP)    

10TH  271 10,965 1,906 
50TH 4,058 38,377 25,988 
90TH  24,351 153,507 173,250 

% WITH ANY FINANCIAL ASSETS 79.0 59.8 81.3 
TOTAL FINANCIAL ASSETS (PPP)    

10TH  27 1,316 4,331 
50TH 271 16,447 51,975 
90TH  6,778 114,422 272,869 

FAMILY    
% ANY TRANSFER TO NON-
RESIDENT CHILDREN 

19.4 4.7 0.6 

% ANY TRANSFER FROM NON- 38.5 36.8 1.4 
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RESIDENT CHILDREN 
TOTAL TRANSFER TO NON-
RESIDENT CHILDREN (PPP) 

   

10TH  27 219 2,080 
50TH 217 4,386 7,277 
90TH  4,329 32,894 15,593 

TOTAL TRANSFER FROM NON-
RESIDENT CHILDREN (PPP) 

   

10TH  81 328 2,079 
50TH 541 1,316 4,158 
90TH  2,706 6,579 15,593 

% FREQUENT CONTACT WITH 
CHILDREN 

90.1 81.8 74.2 

% LIVE NEARBY CHILDREN 76.8 59.5 69.5 
LIVING ARRANGEMENT    

LIVING ALONE 7.1 12.1 20.0 
LIVING WITH PARTNER  34.9 40.3 27.0 

LIVING WITH CHILDREN (WITH OR 
WITHOUT PARTNER) 

53.4 42.2 43.9 

LIVING WITH OTHERS 4.6 5.3 9.1 
% FREQUENT SOCIAL ACTIVITIES 49.5 63.8 63.4 
HEALTH    
% WITH ANY ADL DIFFICULTY 16.0 2.4 4.6 
% WITH HYPERTENSION 29.2 28.4 35.6 
% WITH DIABETES 7.4 12.7 12.5 
% WITH CANCER 0.9 3.4 4.7 
% WITH LUNG DISEASE 11.3 2.1 2.1 
% WITH HEART DISEASE 14.3 5.5 12 
% WITH STROKE 3.0 3.4 3.9 
% WITH ARTHRITIS 34.6 15.2 7.2 
% CLINICALLY DEPRESSED (CESD 
10+) 

36.7 26.5 15.5 

 

Sources: 2011 - 2012 CHARLS, 2012 KLoSA, and 2011 – 2012 JSTAR 
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Table 2. Mean % of clinically depressed by sex and other characteristics 

  CHINA KOREA JAPAN 
GENDER  Men 29.4 22.9 14.3 
 Women  44.0 29.8 16.4 
AGE  54 – 59 32.5 20.3 20.2 

 60 – 64 39.7 20.5 12.9 
 65 – 71 40.0 31.5 14.1 
 72 – 78 37.3 39.5 13.8 

EDUCATION  Illiterate 46.1 42.3 N/A 
 Primary school 34.0 31.6 13.8 
 Middle school 26.9 25.7 16.1 
 High school 21.3 20.7 16.0 
 College+ 15.7 17.2 12.1 

MARITAL STATUS Not married 50.0 40.8 19.8 
 Married 34.3 23.5 12.3 

NO OF CHILDREN 0 48.7 50.5 17.4 
 1 26.3 25.8 18.1 
 2 34.6 21.7 16.8 
 3 38.4 26.9 11.3 
 4 40.1 32.3 14.9 
 5 47.0 32.7 20.2 
 6+ 41.8 38.8 15.0 

WORK STATUS Not working  38.1 34.6 17.7 
 Working 35.4 17.3 13.0 
EXPECT TO RECEIVE 
PENSION 

No 42.7 31.0 22.4 

 Yes  31.6 23.4 15.1 
OWN HOME No  36.6 33.8 19.4 

 Yes  36.7 24.8 13.4 
ANY TRANSFER TO 
CHILDREN* 

No   37.5 26.2 15.1 

 Yes   31.7 18.9 21.4 
ANY TRANSFER 
FROM CHILDREN* 

No   34.9 23.2 15.2 

 Yes  38.7 30.2 14.1 
FREQUENT CONTACT 
WITH CHILDREN? 

No   48.5 34.0 20.2 

 Yes  35.4 24.8 13.7 
LIVE NEARBY 
CHILDREN? 

No   34.5 29.9 16.1 

 Yes  37.4 24.2 15.3 
LIVING 
ARRANGEMENT 

living alone 41.3 42.2 21.2 

 living with partner  33.7 24.8 12.5 
 living with children 

(with or without 
partner) 

37.0 23.2 15.1 

 Living with others 40.4 29.9 12.7 
FREQUENT SOCIAL 
ACTIVITIES 

No  41.8 33.8 21.4 
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 Yes  31.5 22.3 12.4 
ANY ADL DIFFICULTY No   31.0 25.6 15.0 

 Yes  67.6 64.5 27.9 
HYPERTENSION No 35.8 24.4 14.9 

 Yes   39.0 31.8 16.8 
DIABETES No   36.1 25.2 15.3 

 Yes  43.9 35.6 17.3 
CANCER No  36.6 25.8 15.3 

 Yes  45.9 47.9 19.4 
LUNG DISEASE No  35.0 26.2 15.6 

 Yes  50.0 40.4 14.5 
HEART DISEASE No  34.4 25.5 14.7 

 Yes  50.3 43.3 21.7 
STROKE  No  36.0 25.8 15.2 

 Yes  58.9 45.5 25.8 
ARTHRITIS  No  29.5 24.5 14.8 

 Yes  50.4 37.9 24.7 
*Any transfers to/from children among those who have children 
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Table 3. Results from Linear Probability Model of Being Depressed  

  China Korea Japan F-stat 
Base       3.66*** 
Male  -0.087*** -0.009  0.029 10.40*** 
Age 54 – 59 (ref) 60 – 64  0.019 -0.009 -0.139***   4.84*** 

 65 – 71   0.010  0.019 -0.191***  
 72 – 78  -0.029  0.046* -0.250***  

Middle school (ref) Illiterate  0.090***  0.068**       -   2.04** 
 Primary school  0.046***  0.033*  0.142*  
 High school  0.008 -0.013  0.023  
 College+ -0.016 -0.018  0.002  

Married   -0.066*** -0.084 -0.029  
No of children   0.009 -0.024  0.025  
No of children2  -0.002  0.003 -0.007  
Economic       1.61** 
Working  -0.028*** -0.103*** -0.067**   4.68*** 
Consumption q4 (ref) q1  0.033**  0.005 -0.015   0.85 

 q2  0.023 -0.029 -0.014  
 q3  0.020 -0.019 -0.020  

Receive pension   0.048  0.018  0.027   1.21 
Ln (1+pension income)  -0.013** -0.016  0.004  
Expect to receive pension   0.005  0.021 -0.027  
Own home   0.156***  0.030  0.010   0.80 
Ln (1+gross housing value)  -0.016*** -0.007 -0.003  
Ln (1+total debts)   0.005** -0.002  0.000   1.42 
Ln (1+total financial assets)  -0.008*** -0.007*** -0.004  
Social        2.10*** 
Ln (1+amount of transfer given)  -0.005**  0.003 -0.000   1.40 
Ln (1+amount of transfer 
received) 

 -0.004** -0.002 -0.008  

Frequent contact with children  -0.085*** -0.019 -0.046   3.49*** 
Frequent social activities  -0.043*** -0.092*** -0.074***  
Living with partner (ref) Living alone  0.006  0.407** -0.011   2.14** 

 with children -0.003  0.029 -0.018  
 with others  0.027  0.000 -0.028  

Living nearby children   0.020 -0.028 -0.012  
Health        2.01*** 
Any ADL difficulties   0.214***  0.296***  0.171*   0.03 
Hypertension   0.015 -0.012  0.045*   2.37* 
Diabetes    0.040**  0.052***  0.077*   0.12 
Cancer   0.075  0.151***  0.063   1.97 
Lung disease   0.068***  0.064  0.211   1.83 
Heart disease   0.100***  0.093***  0.090**   0.06 
Stroke   0.112***  0.055 -0.043   3.76** 
Arthritis   0.102***  0.030  0.097**   4.77*** 

*** p<0.01, ** p<0.05, *p<.10 
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Table 4. Results from Linear Probability Model of Being Depressed on basic variables 

 Country Variable Base 
model 

Base + 
Economic   

Base +  
Social 

Base + 
Health 

Full 
model 

China Male -0.106*** -0.100*** -0.111*** -0.083*** -0.087*** 
 Age 54 – 59 (ref)        

  60 – 64  0.024**  0.032**  0.024*  0.007  0.019 
 65 – 71   0.038***  0.041***  0.032**  0.004  0.010 
 72 – 78   0.009 -0.002  0.006 -0.033** -0.029 

 Middle school (ref)      
 Illiterate  0.126***  0.107***  0.117***  0.113***  0.090*** 
 Primary school  0.062**  0.054***  0.058***  0.059***  0.046*** 
 High school -0.020 -0.011 -0.011 -0.007 -0.008 

 College+ -0.074*** -0.027 -0.057** -0.067*** -0.016 
 Married  -0.089*** -0.070*** -0.084*** -0.086*** -0.066*** 
 No of children -0.000 -0.001  0.018 -0.006  0.009 
 No of children2  0.000  0.000 -0.002  0.000 -0.002 
Korea Male -0.019  0.017 -0.032** -0.019 -0.009 
 Age 54 – 59 (ref)      
 60 – 64  0.003 -0.012  0.004 -0.002 -0.009 
 65 – 71   0.075***  0.025  0.074***  0.051***  0.019 
 72 – 78   0.144***  0.052**  0.146***  0.104***  0.046* 
 Middle school (ref)      
 Illiterate  0.098***  0.084***  0.094***  0.082***  0.068** 
 Primary school  0.028*  0.036*  0.027  0.022  0.033* 
 High school -0.025 -0.017 -0.022 -0.022 -0.013 
 College+ -0.055** -0.031 -0.049** -0.045* -0.018 
 Married  -0.095*** -0.097** -0.055** -0.099*** -0.084 
 No of children -0.054*** -0.033* -0.037** -0.052*** -0.024  
 No of children2  0.006***  0.004  0.005**  0.006***  0.003 
Japan Male -0.002  0.044  0.007 -0.002  0.029 
 Age 54 – 59 (ref)      
  60 – 64 -0.070*** -0.122*** -0.082*** -0.073*** -0.139*** 
 65 – 71  -0.067** -0.155*** -0.080*** -0.085*** -0.191*** 
 72 – 78  -0.083*** -0.233*** -0.100*** -0.104*** -0.250*** 
 Middle school (ref)      
 Primary school -0.007  0.135  0.050 -0.022  0.142* 
 High school -0.022 -0.002 -0.005 -0.019  0.023 
 College+ -0.053* -0.027 -0.031 -0.054*  0.002 
 Married  -0.072*** -0.022 -0.074** -0.071*** -0.029 
 No of children -0.007 -0.008  0.009 -0.004  0.025 
 No of children2  0.000 -0.005 -0.003 -0.000 -0.007 
 

*** p<0.01, ** p<0.05, *p<.10 
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Table 5. Oaxaca Decomposition of Mean Country Differences in Depression Probability 

 

 China-Japan Korea-Japan Korea-China 

Korea  0.231 0.231 
China 0.284  0.284 
Japan 0.144 0.144  
difference 0.140*** 0.087*** -0.053*** 
explained 0.116*** 0.049*** -0.107*** 
unexplained 0.024 0.038* 0.054*** 

explained    
basic 0.010 0.027 -0.013** 
economic 0.086*** 0.029*** -0.041*** 
social -0.023*** 0.012 -0.002 
health 0.044*** -0.018*** -0.050*** 

unexplained    
basic 0.048 0.005 -0.012 
economic -0.090 -0.087 -0.014 
social 0.021 0.013 0.029 
health -0.005 -0.005 -0.012 
_cons 0.050 0.113 0.063 

*** p<0.01, ** p<0.05, *p<.10 
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Table 6. Simulation Results: Mean Predicted Probability of Elevated Depressive Symptoms 
 

 
 Coefficients: 

 Obs China Korea Japan 

Covariates: 
  

  
  China 4679 0.300 0.360 0.429 
  Korea 3591 0.195 0.235 0.307 
  Japan 1276 0.160 0.272 0.147 
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Table 7. Results from the Matching Analysis 

 

Z  E(Y_k - Y_j|Z) s.e E(Y_c - Y_j|Z) s.e. 

Male  0.092 (0.027) 0.058 (0.027) 
Age 54 – 59 (ref) 60 – 64 0.052 (0.039) 0.122 (0.045) 

 65 – 71 0.082 (0.036) 0.126 (0.043) 
 72 – 78 0.268 (0.175) 0.232 (0.181) 

Middle school (ref)        High school 0.064 (0.028) 0.068 (0.037) 
        College  0.072 (0.061) 0.006 (0.053) 
Married  0.092 (0.023) 0.079 (0.023) 
Working  0.032 (0.023) 0.071 (0.027) 
Consumption Q4 (ref) Q1 0.161 (0.044) 0.166 (0.05) 
 Q2 0.019 (0.038) 0.085 (0.046) 
 Q3 0.081 (0.034) 0.113 (0.039) 
Expect to receive pension  0.077 (0.02) 0.059 (0.022) 
Home ownership  0.087 (0.023) 0.097 (0.025) 
Frequent contact with children  0.101 (0.022) 0.104 (0.023) 
Frequent social activities  0.069 (0.022) 0.064 (0.023) 
Living nearby children  0.087 (0.024) 0.102 (0.025) 
Any ADL difficulties  -0.121 (0.124) -0.254 (0.124) 
Hypertension  0.085 (0.033) 0.093 (0.036) 
Diabetes  0.108 (0.062) 0.060 (0.068) 
Cancer  0.303 (0.101) 0.302 (0.128) 
Lung disease  0.067 (0.141) 0.054 (0.133) 
Heart disease  0.199 (0.064) 0.138 (0.06) 
Stroke  -0.212 (0.104) -0.143 (0.115) 
Arthritis  0.019 (0.071) -0.049 (0.074) 

 

 


