
 

 

  

 

 

 
 

DEPARTMENT OF ECONOMICS 
 

ISSN 1441-5429 
 

DISCUSSION PAPER 43/16 
 

Language, Health Outcomes and Health Inequality 

 
Haining Wang*, Zhiming Cheng^ and Russell Smyth# 

 

Abstract: 
We examine the health returns to proficiency in Mandarin in urban China using longitudinal 

data from the China Family Panel Studies. We find that greater proficiency in Mandarin 

improves self-reported health, mental health and capacity to perform activities of daily living. 

While we find that Mandarin proficiency increases incidence of chronic disease, Mandarin 

proficiency lagged two years is associated with reduced incidence of chronic disease. We also 

examine the relationship between Mandarin proficiency and health inequality and find that 

differences in Mandarin proficiency contribute to inequalities in health outcomes at the 

community level, district level and within a gender-age-education defined reference group. 

The decomposition results show that differences in Mandarin proficiency account for 

between 12 per cent and 28 per cent of health inequality, depending on the health indicator. 

Our results suggest that promoting ‘standard Mandarin’ can serve as a vehicle to improve 

health outcomes and reduce health inequality. 
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1. Introduction 

In 2014 China had a total population of 1.37 billion, accounting for just under one-fifth 

of the world’s population, making it the most populous country in the world (National 

Bureau of Statistics of China 2015). The economic reforms, initiated in the late 1970s, 

have been accompanied by tremendous progress in some key socioeconomic indicators. 

Life expectancy increased from 66 years in 1980 to 76 years in 2014 (World Bank, 

2016), while mortality rates for those aged less than five decreased from 62.4 per 

thousand live births in 1980 to 11 per thousand live births in 2015 (Zhou et al. 2016). 

Yet, despite these achievements, in other areas health indicators show worrying signs. 

Over the last decade, chronic diseases have replaced infectious diseases as the 

predominant source of mortality in urban China (Sun et al. 2011). At the same time, 

health inequalities across regions and socioeconomic status (SES) have widened, 

contributing to socioeconomic inequality (Xu and Xie, 2016).   

There exist several studies that have examined the relative importance of different SES 

dimensions in shaping health status in China, such as the impact of education, income 

and political resources on various health measures (Yang and Kanavos 2012, Luo and 

Xie 2014). However, a gap in our understanding of the determinants of health status in 

China, and other developing countries, is that we know little about how proficiency in 

the national language shapes health outcomes. Language skills are a significant 

component of human capital and play an important role in determining an individual’s 

socioeconomic and health status (Sentell and Braun 2012, Chiswick and Miller 2001). 

Studies on the relationship between language proficiency and health status have focused 

mainly on health returns to speaking English in developed countries, in which the host 

language is English. Existing research suggests that proficiency in English can enhance 

immigrants’ health status, access to primary and preventive health care, enrollment in 

health insurance programs (Schachter et al. 2012, Feinberg et al. 2002, Lebrun 2012), 

adherence with medical advice and satisfaction with medical treatment (Wilson et al. 

2005, Fernandez et al. 2011).  

We examine the relationship between proficiency in Mandarin and health outcomes as 

well as the relationship between Mandarin proficiency and health inequality in urban 

China. To do so we use longitudinal data from the 2010, 2012 and 2014 waves of China 

Family Panel Studies (CFPS). We contribute to the literature on language and health in 

the following important ways. First, the existing literature has almost exclusively 

focused on the effect of proficiency in the host language on the health outcomes of 

immigrants to developed countries. Most of these studies have examined the effect of 

proficiency in English on health outcomes of immigrants or ethnic minorities in Canada 

or the United States (see eg.  Kim et al., 2011; Lebrun et al., 2012), although there are 

also studies examining the relationship between host language proficiency and health 

outcomes for immigrants to Germany and Switzerland (Bischoff et al., 2003; Schachter 

et al., 2012).  
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Through focusing on the effect of proficiency in Mandarin on health outcomes in China, 

we extend this literature in two novel directions. One is that this is the first study to 

consider the relationship between language proficiency and health status in a 

developing country. Two, it is the first study to consider the relationship between 

proficiency in the national language and health status for a broad sample of non-

immigrants who do not belong to a specific ethnic minority. In most countries this issue 

does not arise because the overwhelming majority of the non-immigrant population can 

speak the national language well. But, this is not the case in a country such as China, in 

which there are ten major dialects and hundreds of sub-dialects (Leung and Ruan 2012). 

People using different dialects often have difficulties in communication due to the 

existence of many grammatical, lexical and phonological differences. For instance, it 

has been noted that in China people who are just 100 kilometres away from their homes 

can encounter a different, and largely unintelligible, dialect (Gong et al. 2011). While 

the common language spoken throughout China is Mandarin, for many people this will 

be their second language after their dialect. Thus, there can be considerable 

heterogeneity in ability to speak Mandarin, which, in turn, can have an impact on ability 

to access appropriate health care.  

A second contribution is that this is the first study to specifically examine how 

differences in proficiency in the national language contribute to inequalities in health. 

To capture health inequalities, we first construct the Gini coefficient within a predefined 

reference set. We define one’s reference set as, alternatively, others living in the same 

community, others living in the same district and others of the same gender and similar 

age and education. As an alternative to the Gini coefficient we also employ the 

concentration index (CI) to analyse Mandarin proficiency related inequality in health 

indicators. This approach has been widely used in previous studies as a standardized 

tool to quantify the degree of SES-related inequality in health (Wagstaff et al. 2003, 

Humphries and Van Doorslaer 2000). Moreover, we go beyond quantifying the 

magnitude of CI to explore the contribution of Mandarin proficiency to health 

inequality using a regression-based approach to decompose CI.  

A third contribution is that the existing literature on language proficiency and health 

outcomes has largely overlooked the endogeneity of language proficiency. We employ 

several approaches to address potential unobserved heterogeneity and reverse causality 

in examining the relationship between Mandarin proficiency and health outcomes. We 

adopt a two-way fixed effects panel model to control for unobserved time-invariant and 

time-varying individual characteristics and personality. Economists have long argued 

that the language ability-health association could be a result of unobserved personality 

traits, which have been shown to simultaneously improve people’s health status and 

language ability (Guven and Islam 2015, Clarke and Isphording 2015). Moreover, 

existing evidence has shown that causality between SES and health can run in both 

directions (Brunello et al. 2016, Strauss et al. 2010). Health status could adversely affect 

an individual’s language ability through reduced earnings and social interaction 

(Halleröd and Gustafsson 2011, Murayama et al. 2012). To address potential reverse 

causality, we adopt an instrumental variable (IV) approach with fixed effects to identify 
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the causal effect of language skills on health outcomes. Our IV strategy takes advantage 

of differences in the degree of phonetic closeness between the dialects spoken across 

China and standard Mandarin.    

We find that those who speak better Mandarin have better self-reported health (SRH), 

mental health and are better able to engage in the activities of daily living (ADL). We 

find that Mandarin proficiency increases the incidence of chronic disease, but lagged 

Mandarin proficiency is associated with reduced incidence of chronic disease. We find 

that differences in Mandarin proficiency contribute to health inequality to varying 

degrees, depending on the health indicator, when the reference group is defined at the 

community level, district level and based on a gender-age-education composite.  Based 

on a decomposition analysis we find that differences in Mandarin proficiency account 

for around 12 per cent to 14 per cent of inequality in SRH, ADL and mental health and 

28 per cent of inequality in incidence of chronic disease.  

2. How does language ability affect health outcomes?  

There are several potential channels through which language ability could affect an 

individual’s health outcomes. First, language skills are a significant component of 

human capital and play an important role in determining an individual’s SES (Chiswick 

and Miller 2001). Research suggests that proficiency in the primary spoken language 

in the location in which one is living can enhance one’s earnings and lead to favourable 

employment outcomes, which, in turn, result in a bigger investment in one’s health 

(Duncan and Mavisakalyan 2015, Chiswick and Miller 2014). Prior research suggests 

that people who speak better Mandarin are more likely to have better jobs with higher 

incomes in China (Gao and Smyth 2011). Previous studies show that SES is an 

important predictor of health status and a major contributor to racial/ethnic disparities 

in health (Williams et al. 2010, Nobles et al. 2013). There is also evidence that SES 

mediates the effect of language skills on physical and mental health for some immigrant 

groups (Schachter et al. 2012, Kim et al. 2011). 

Second, language skills help shape the structure, scope and intensity of social 

connections, which have a significant effect on mental and physical health (Kawachi 

and Berkman 2001, Thoits 2011). Previous research shows that language ability 

increases an individual’s involvement in cultural and social activities, and effects access 

to, and levels of, friendship and familial and social support (Yoon et al. 2008, Mok et 

al. 2007, Ryan 2011). Social relationships and social support has been shown to 

improve people’s physical and psychological wellbeing, both directly and as stress 

buffers (Thoits, 2011). Studies in China have shown that social ties and social support 

are positively associated with self-reported general health, psychological health and 

subjective wellbeing (Yip et al. 2007, Norstrand and Xu 2012). 

Third, language plays an essential role in the formation of cultural and social identity 

(Aspachs-Bracons et al. 2008, Constant and Zimmermann 2008), which, in turn, affects 

an individual’s health care usage and health outcomes. Previous studies find that 

cultural beliefs, values and preferences about health, illness and treatment could 

significantly affect people’s health-related lifestyle and sources of health-related 
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knowledge (Blaxter 2003, Serour et al. 2007), decisions concerning use of health care 

(Murimi and Harpel 2010), preferred course of treatment once symptoms are diagnosed 

(Narayan 2010) and acceptability of health care (Williamson and Harrison 2010). 

Moreover, cultural distance between physician and patient may reduce the patient’s 

trust in the physician and adherence to prescribed treatment, which could compromise 

the quality of medical care (Street and Haidet 2011). 

Fourth, greater proficiency in Mandarin could expose one to more health-related 

information through the media. Since a large proportion of the mass media are in 

Mandarin in China, consumers with lower Mandarin proficiency may face more 

difficulties finding out information about pro-health behaviours. More generally, the 

extant literature suggests that language ability has significant effects on access to 

health-related information through the mass media, social media and community health 

channels (Schyve 2007, Berkman et al. 2011, Lebrun 2012, Maher et al. 2016).  

Fifth, a large literature for various immigrant groups in the United States shows that 

physician-patient language concordance affects patient comprehension and adherence 

to prescribed medical treatment (Fernandez et al. 2011, Flores 2005). Studies find that 

individuals with lower English proficiency (LEP) in the United States tend to have a 

poorer understanding of their illness, lack understanding of the treatment that they 

received (González et al. 2010) and are less likely to follow treatment instructions and 

physician’s recommendations or to pay follow-up health visits (Clark et al. 2004). 

Language barriers could inhibit both patients’ ability to express their symptoms 

accurately and physicians’ ability to diagnose (Divi et al. 2007). Thus, LEP patients are 

more likely to have unnecessary diagnostic testing and be unnecessarily admitted to 

hospital (John-Baptiste et al. 2004, Waxman and Levitt 2000). This can further increase 

the risk of inappropriate treatment and potential for misdiagnosis. 

While extant physician-patient language concordance studies have focused on 

immigrants whose first language is not the host language, similar issues often arise in 

urban China. This is most evident with the 145 million rural-urban migrants in China’s 

cities. These migrants come from all over China. Because most of them do not speak 

the local dialect in their host city and the health professionals treating them will not 

normally speak their home dialect, communication occurs in Mandarin. One might 

think this is not the case for urban locals. For instance, if an urban local in Guangzhou 

or Shanghai seeks medical care one might think that both urban local and health 

professional speak Cantonese or Shanghainese respectively so communication would 

occur in the local dialect. We think there are increasingly many cases where this will 

not be the case and communication will occur in Mandarin. One reason is, while we do 

not have hard statistics, our impression is that an increasing proportion of doctors in 

Guangzhou and other similar large cities do not speak the local dialect compared to ten 

years ago, especially specialists and young doctors who have migrated to these cities 

after graduating from medical school. A second reason, particularly relevant to young 

doctors, is that their medical training is in Mandarin. Thus, even if they do speak the 

local dialect, they might not be able to communicate the correct medical terms in the 
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dialect; hence, they communicate in Mandarin. Third, it is increasingly common in 

China for the best doctors to be concentrated in the big cities, such as Beijing and 

Shanghai. Patients from all over China travel to these cities to see these doctors. The 

patients do not speak the local dialect, even if the doctor does; hence, the 

communication occurs in Mandarin. Fourth, for all, but the most basic treatment, most 

people will prefer to travel to the nearest big town or provincial capital. This is 

particularly so if the treatment involves a stay in hospital.1 Given that individuals from 

different parts of the country, even when their hometowns are relatively close, often 

cannot communicate in their local dialects, in such situations they usually can only 

communicate with health professionals using standard Mandarin. 

3. Data 

We use longitudinal data from three waves - 2010, 2012 and 2014 - of the CFPS, 

administered by the Institute of Social Science Survey at Peking University. The CFPS 

is a nationally representative panel that employs an implicit stratified, multi-stage, 

multi-level and probability proportional to size sampling method. 2  

The 2010 baseline data covers 14,960 households and 33,600 individuals from 635 

communities across 25 mainland provinces (excluding Inner Mongolia, Xinjiang, Tibet, 

Hainan, Ningxia, and Qinghai), representing about 95 per cent of the Chinese 

population (Xie et al. 2014). In 2012 and 2014 the surveyed households were re-

surveyed. The second wave covers 13,453 households and 34,447 individuals, and the 

third wave covers 13,946 households and 37,147 individuals.  

Because we focus on the impact of Mandarin proficiency on health outcomes in urban 

cities, the samples in this study are restricted to individuals who reside in urban areas. 

In total, there are 15,584 valid responses in the 2010 wave, 15,215 in the 2012 wave 

and 16,323 in the 2014 wave. The CFPS survey collects information on individuals, 

households and communities, such as demographics, health outcomes, employment, 

interviewer-assessed Mandarin proficiency and income of households. 

We focus on four salient measures of health outcomes; namely (SRH), mental health, 

(ADL) and the incidence of chronic disease. SRH is based on respondents’ answer to a 

question about their current health status. Answers were on a five-point Likert scale 

ranging from 1 (very unhealthy) to 5 (very healthy). There is evidence that SRH is a 

valid indicator of general health and a good predictor of subsequent functional decline 

and mortality among adults (Borrell et al. 2004).  

The mental health measure is constructed based on the extent to which the respondent 

                                                           

1 As a recent media report describes the situation in China: “Outside of provincial capitals, access to 

medical care people can trust is limited. That’s not necessarily because of a dearth of hospitals or even 

of modern equipment, but instead boils down to an absence of well-qualified doctors and poor services 

at the local level. Large hospitals act as magnets for large numbers of people who are unwilling to put 

their lives in the hands of medical staff at smaller hospitals and clinics” (Murphy and Fu, 2016). 

2 For a detailed description of the CFPS, see Xie et al. (2014), Xie and Hu (2014) and the CFPS 

website http://www.isss.edu.cn/cfps/EN/About/.  
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reported feeling sad, feeling depressed, feeling that he or she had it hard in life and 

feeling that the situation was hopeless, in the one month prior to the interview. 

Responses ranged from 1 (almost all the time) to 4 (never). Mental health is captured 

by the sum of these scale scores from the four questions, ranging from 4 to 16.  

One might be worried that the self-reported measures may suffer from individual 

reporting heterogeneity and fail to capture differences in more objective measures of 

health (Baker et al. 2004). To address this concern, we also use two objective measures 

of health measuring ability to perform ADL and chronic diseases. The ADL index is 

measured by the number of daily activities that respondents reported being able to 

perform without impediment. Across the three waves the ADL, on which the CFPS 

collected information, were outdoor activities, eating, kitchen activities, using public 

transport, shopping, cleaning and washing. Chronic diseases were measured by whether 

the respondent had been diagnosed with any of the following diseases in the six months 

prior to the interview: infectious disease, tumour, internal secretion, nutrition and 

metabolic disease or a disease associated with the circulation, respiratory, digestive, 

genitourinary, musculoskeletal or nervous systems. We construct a dummy variable 

taking the value 1 if the individual had been diagnosed with at least one of the 

aforementioned chronic diseases, 0 otherwise. 

Table 1 presents summary statistics on the four health outcomes and Mandarin 

proficiency. The mean SRH score increased slightly from 2.35 to 2.59 between 2010 

and 2014, while ADL increased from 6.84 to 6.93. In contrast, people’s mental health 

deteriorated over time. The proportion of individuals who suffered from at least one 

chronic disease increased from 14 per cent to 17 per cent between 2010 and 2014.  

[Table 1 here] 

Interviewer-assessed Mandarin proficiency is measured on an eight-point Likert scale 

(0=cannot speak; 7=very fluent). Interviewer-assessed proficiency more accurately 

reflects the respondent’s language ability than self-assessed proficiency (Hamilton et al. 

2008). Mandarin proficiency scores in 2010 and 2014 waves were higher than that in 

the 2012 wave. A Kwallis chi-squared test finds significant differences in the four health 

outcomes and Mandarin proficiency across the three waves.  

 

4. Econometric method 

To examine the impact of Mandarin ability on individuals’ health outcomes, we use a 

two-way fixed effects panel model that controls for both individual and time fixed 

effects (Fischer 2010). The individual fixed effects allow us to eliminate the influence 

of unobserved time-invariant individual characteristics, while the time fixed effects 

allow us to eliminate the effect of unobserved time-varying individual characteristics 

and personality, on health outcomes. The function is as follows: 

𝐻𝑒𝑎𝑙𝑡ℎ𝑖𝑡 = 𝛼 + 𝛽𝑀𝑃𝑖𝑡 + 𝜃𝑋𝑖𝑡 + 𝜇𝑖 + 𝜎𝑡 + 𝜀𝑖𝑡   (1) 
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where subscript i denotes the individual and t represents the year. Healthit denotes the 

SRH, mental health, ADL or chronic disease of the ith respondent in year t, depending 

on the exact specification. MPit is interviewer-assessed Mandarin proficiency of 

respondents. Xit is a vector of controls that the existing literature suggests are correlated 

with health outcomes, including personal characteristics, employment status, health 

behaviors, family characteristics and region of residence. In addition, we also include 

variables measuring the respondent’s self-confidence and perceived socioeconomic 

status that seek to at least partly capture unobservable characteristics, such as cognitive 

and non-cognitive ability and the effects of household social networks (Saiz and Zoido 

2005). Table 2 contains definitions and descriptives for the controls. Of the remaining 

variables, μi is the unobserved individual fixed effect; σt is the year fixed effect; and εit 

is an unobserved white noise disturbance.  

[Table 2 here] 

We employ an IV approach to identify the causal effect of Mandarin ability on health 

outcomes. For an instrument to be valid it should be significantly correlated with an 

individual’s Mandarin ability, but be orthogonal to the residuals in equation (1). In this 

study, we create several IVs based on China’s dialect regions. There is general 

consensus among linguists that there were traditionally seven main dialect groups in 

China; namely, Guan (Mandarin), Gan, Min, Kejia (Hakka), Wu, Xiang and Yue 

(Cantonese). Recently, three more major dialects have been recognized; namely, Jin, 

Hui and Ping (Dong and Blommaert 2009). We instrument for Mandarin proficiency 

using the distance between the respondent’s birthplace and Beijing, whether the 

respondent’s birthplace is located in a Mandarin region (Guan), an interaction between 

the birthplace-Beijing distance and Mandarin region, and a vector of dummy variables 

indicating the dialect region of the respondent’s birthplace. Chen et al. (2014) adopt a 

similar IV strategy to instrument for Shanghai dialect in their study of the earnings 

returns to Shanghai dialect. They use, as IVs, whether the respondent’s hometown is 

located in the Wu dialect region (Shanghai dialect being a branch of the Wu dialect) and 

the distance between the respondent’s hometown and Shanghai. 

The rationale for using the distance between respondents’ birthplaces and Beijing is 

that one of the most prominent determinants of Mandarin proficiency is the linguistic 

distance between respondents’ mother tongue and Mandarin. The phonology in 

standard Mandarin is largely based on the Beijing dialect (Li 2006). Hence, the 

geographic distance between respondents’ birthplaces and Beijing can be viewed as a 

proxy for linguistic distance (Chiswick and Miller 2005). It is expected that the shorter 

the distance, the more likely the respondents will be proficient in Mandarin. The 

rationale for using the dialect region of the respondent’s birthplace is that the dialects 

differ, to varying degrees, grammatically, lexically, phonologically and phonetically 

(Leung and Ruan 2012). It is reasonable to assume that the linguistic distance between 

Mandarin and dialects vary across dialect regions. These geographical IVs are not 

systematically related to, for instance, different levels of economic development, which 

might be correlated with health outcomes.  
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To examine how inequalities in health status are affected by Mandarin proficiency we 

first construct a Gini coefficient. The Gini coefficient is constructed as follows: 

𝐺𝑖𝑛𝑖 =
1

2𝑛2𝐻
∑ ∑ |ℎ𝑒𝑎𝑙𝑡ℎ𝑖 − ℎ𝑒𝑎𝑙𝑡ℎ𝑗|𝑗𝑖                                   (2) 

where n is the number of people within individual i’s reference group and H is average 

reference group health status. We compute Gini coefficients across different reference 

groups. There are several ways to define the reference group. For example, most of the 

literature on relative income effects is based on the cell average. This entails calculating 

reference income as the cell average of income by region, gender, age or education 

(Oshio et al. 2011, Huang et al. 2015). Knight et al. (2009) found that in China almost 

70 per cent of respondents defined their main reference group as being within their 

village. Therefore, in this study as geographic-based points of reference we define 

reference groups at the community (shequ) level and district (qu) level, separately. 

Moreover, we further construct a reference group along three demographic/human 

capital dimensions: age, education and gender. Age and educational attainment are 

divided further.3 Pulling this together, this means that we have thirty groups in total for 

each year (2×3×5=30). 

As an alternative measure of health inequality we use the CI. The CI is calculated based 

on the concentration curve, which plots the cumulative proportion of health indicators 

against the cumulative proportion of the sample, ranked by Mandarin proficiency, 

beginning with the most disadvantaged person (see Figure 1). The CI is defined as twice 

the area between the concentration curve and the line of equality (the diagonal), and for 

a health indicator (healthi), it can be expressed as follows: 

𝐶𝐼 =
2

𝑛𝜇
∑ ℎ𝑒𝑎𝑙𝑡ℎ𝑖 × 𝑅𝑖 − 1𝑛

𝑖=1                                           (3) 

where n is the size of population, µ is the mean of the health indicator, and Ri is the 

fractional rank of individuals by Mandarin proficiency. CI takes a value of zero when 

there is no Mandarin proficiency-related health inequality. In the case where a health 

indicator is ‘good’ (e.g. higher SRH score or better mental health score, which indicates 

better health), a positive (negative) CI indicates that good health is more concentrated 

among people with higher (lower) Mandarin proficiency. The larger the absolute value 

of CI, the greater the degree of health inequality. Because the health indicators in this 

study are all bounded variables, we adopt the normalized concentration indices 

proposed by Erreygers (2009), which are based on the standardized version of the 

variable of interest and, hence, are scale invariant.  

[Figure 1 here] 

We employ a regression-based decomposition analysis of CI to capture the contribution 

of each determinant to Mandarin proficiency-related health inequality. Given the 

                                                           
3 Age groups are defined as 15-29, 30-39, 40-49, 50-59, and 60 and above. Education groups are 

defined as 6 or less, 9-12, and 15 or more, years of schooling. 
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relationship between health indicators and various explanatory factors in Equation (1), 

the CI can be written as: 

𝐶𝐼 = ∑ (𝛽𝑘�̅�𝑘𝑘 /𝜇)𝐶𝐼𝑘 + 𝐺𝐶𝜀/𝜇                          (4)  

where βk is the estimated coefficients in Equation (1), �̅�𝑘 is the mean of determinant 𝑥𝑘 

and µ is the mean of the health indicator. CIk is the concentration index for the 

determinant 𝑥𝑘, which is defined analogously to CI. 𝐺𝐶𝜀 is a generalized concentration 

index for the residual 𝜀𝑖 , which is defined as 𝐺𝐶𝜀 =
2

𝑛
∑ 𝜀𝑖𝑅𝑖

𝑛
𝑖=1 . The CI can be 

decomposed into two components, i.e. the explained component measuring the 

contribution of the determinants and the unexplained component or residual. 

 

5. Results 

5.1 Mandarin proficiency and health outcomes  

We first examine the relationship between Mandarin proficiency and health outcomes. 

Table 3 reports the OLS, FE and IV estimates for SRH, mental health, ADL and chronic 

disease. For each method, we only report the coefficients on Mandarin proficiency, 

although each specification includes a full set of controls as in Table 2. The OLS 

estimates suggest that Mandarin proficiency has a positive association with an 

individual’s SRH, mental health and ADL. The results are in line with previous findings 

that immigrants to developed countries who are not proficient in the host language have 

poor self-reported health, mental health and physical functioning (Sentell and Braun 

2012, Pottie et al. 2008). A one unit increase in the Mandarin proficiency score is 

associated with a 0.011 points increase in SRH, 0.027 points increase in mental health 

and 0.011 points increase in ADL. To give an idea of the size of these magnitudes, for 

SRH and mental health the size effects for Mandarin proficiency are higher than that of 

one additional year of education, while lower than a one per cent increase in household 

income per capita. While the results are not reported, an additional year of schooling is 

associated with an increase in an individual’s SRH by 0.004 points and mental health 

by 0.02 points, and a one per cent increase in household income per capita is associated 

with an increase in an individual’s SRH by 0.024 points and mental health by 0.089 

points.  

 [Table 3 here] 

We also find that Mandarin proficiency is positively associated with having one or more 

chronic diseases. A one unit increase in Mandarin proficiency is associated with an 

increase in the incidence of chronic diseases by 0.004 points. One plausible explanation 

for the positive association between Mandarin proficiency and the incidence of chronic 

disease is that individuals with higher Mandarin ability are more likely to have a better 

understanding of the symptoms of various chronic diseases through exposure to the 

mass media, are more likely to seek assistance from a doctor and, when visiting the 

doctor, are better able to express their symptoms more accurately in Mandarin, which 

enhances the doctor’s ability to diagnose the disease. The lack of specific tests and non-
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specific and variable symptoms make some diseases hard to diagnose, even when the 

patient is totally fluent in the language (MacMillan, 2014). Hence, a fortiori, when 

language barriers impede communication between doctor and patient, some diseases 

are likely to go undiagnosed.  

As discussed above, the OLS estimates of the coefficient on Mandarin proficiency may 

be biased due to unobserved heterogeneity. The longitudinal characteristic of the CFPS 

allows us to adopt a two-way fixed effects panel model to control for time-invariant 

and time-varying idiosyncratic effects. Overall, the magnitudes of the FE estimates on 

Mandarin proficiency are slightly lower than the OLS estimates, although they continue 

to be significant at the 5 per cent level. The fixed effects estimates suggest that a one 

unit increase in Mandarin proficiency is associated with better SRH (0.010 points) 

mental health (0.018 points), ADL (0.005 point) and incidence of chronic disease 

(0.003 points). This result is consistent with studies that have found positive personality 

traits bias estimates such as that between income and happiness (Ferrer-i-Carbonell and 

Frijters 2004, Powdthavee 2010).  

We adopt an IV approach with fixed effects two-stage least squares to identify the 

causal relationship between Mandarin proficiency and health outcomes. In each case, 

the IVs pass the robust Kleibergen-Paap Wald rk F-test for weak instruments and the 

Hansen J statistic requirement for over-identification, which suggest that they are valid 

instruments. The IV estimates are consistent with the OLS and FE estimates in terms 

of significance levels and signs, although there is a sizable increase in the IV 

coefficients on Mandarin proficiency compared to the equivalent OLS and FE estimates. 

An increase in Mandarin proficiency score is associated with 0.085 points higher SRH, 

0.280 points higher mental health, 0.021 points higher ADL and 0.019 points higher 

incidence of chronic disease, which are 1.99 to 10.20 times the magnitude of the OLS 

estimates and 4.22 to 15.62 times the magnitude of the FE estimates. This result is 

consistent with previous findings that measurement error is more important than 

omitted variable bias in examining the earnings returns to language proficiency (Wang 

et al. 2016, Saiz and Zoido 2005). 

The finding that the IV estimates are much bigger is consistent with previous studies 

that have found very large estimates for the earnings returns to language ability after 

using the IV approach (Chiswick and Miller 2010). For instance, a large body of 

literature on the earnings returns to English proficiency has found that the variation in 

the ratio of IV to OLS estimates ranged between 2.4:1 and 9.1:1 (Ginsburgh and Prieto-

Rodriguez 2011, Toomet 2011). Wang et al. (2016) investigated the causal relationship 

between Mandarin proficiency and consumption and found that a one unit increase in 

the self-assessed Mandarin proficiency score was associated with 12.01 per cent higher 

consumption, more than three times the size of the OLS estimates. Gao and Smyth 

(2011) also found that the earnings returns to speaking standard Mandarin among rural-

urban migrants in China’s urban labour market were 42.1 per cent, which was almost 

nine times the size of the OLS estimate.  
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Each of the OLS, FE and IV estimates show that Mandarin proficiency is positively 

associated with the incidence of chronic disease, which contrasts to the finding of a 

positive relationship between Mandarin proficiency and the other three health 

indicators. This result may reflect failure to consider the longer-term effect of Mandarin 

proficiency on health outcomes. Table 4 presents the results for the relationship 

between lagged Mandarin proficiency (measured two years earlier) and health 

outcomes with fixed effects. The sign on incidence of chronic disease switches to 

negative. We find that a one unit increase in lagged Mandarin proficiency score is 

associated with lower incidence of chronic disease morbidity by 0.005 points, which is 

much larger than the effect of current Mandarin proficiency. The findings in Tables 3 

and 4 together suggest that current proficiency is associated with higher likelihood of 

diagnosis of chronic disease, while lagged proficiency is associated with better 

progression in terms of treatment or more success in treatment. Lagged Mandarin 

proficiency has no significant effect on the other three health outcomes, which is 

consistent with the findings in Chiswick and Wang (2016) that only recently acquired 

language proficiency has a significant effect on earnings, while the effect of lagged 

language skills is not significant. Overall, our results imply that only considering 

individuals’ current Mandarin ability may underestimate, overestimate or even bias the 

relationship between Mandarin proficiency and health outcomes.  

[Table 4 here] 

To attenuate the risks of over-reporting or under-reporting of health outcomes and 

Mandarin proficiency, we recode these variables as dummy variables, equal to 1: if an 

individual considers his or her SRH to be either ‘healthy’ or ‘very healthy’; if he/she 

reports never feeling sad, depressed or that life is hard or hopeless; and his/her 

Mandarin proficiency is assessed as good or above by the interviewer. The FE estimates 

in Table 5 suggest that being proficient in Mandarin is associated with 0.012 points 

higher SRH, 0.017 points higher mental health, 0.023 points higher ADL and 0.014 

points higher incidence of chronic disease. The robustness checks confirm that 

Mandarin proficiency has a significant effect on an individual’s health outcomes. 

[Table 5 here] 

 

5.2 Mandarin proficiency and inequality in health  

The association between Mandarin proficiency and inequality in health based on the 

Gini coefficient is presented in Table 6. The results suggest that proficiency in 

Mandarin has a significant and positive effect on health inequality for SRH, irrespective 

of how the reference group is defined. In contrast, proficiency in Mandarin only has a 

significant and positive effect on health inequality for mental health if the reference 

group is defined in terms of age, education and gender and health inequality for ADL 
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if the reference group is defined at the district level.4 Overall our results imply that 

Mandarin proficiency exacerbates health inequality, in particular when health is 

measured as SRH, which is consistent with the findings from previous studies that 

English language proficiency partly explains inequalities in health status, health-related 

services use and chronic conditions (Lorant and Bhopal 2011, Sentell and Halpin 2006). 

Moreover, our results corroborate previous findings that other forms of human capital, 

such as education and health literacy, have increased health inequality both in China 

and in some developed countries (Von Dem Knesebeck et al. 2006, Zhang and Kanbur 

2005, Volandes and Paasche-Orlow 2007). 

[Table 6 here] 

Table 7 shows the estimates of Mandarin proficiency-related CI and decomposition 

results for the full sample. The first column shows that the CI is 0.0303 for SRH, 0.0069 

for mental health and 0.0042 for ADL. These results indicate that higher SRH, mental 

health and ADL are more concentrated among people with higher Mandarin proficiency. 

This result reaffirms our above findings that differences in Mandarin proficiency 

contribute to health inequality. The first column also shows that the CI for chronic 

disease is negative for current and lagged proficiency, indicating that respondents with 

lower Mandarin proficiency have higher risk of suffering from chronic disease than 

those with higher Mandarin proficiency. The absolute values of the CIs suggest that the 

level of inequality in SRH is the highest, while the level of inequality in ADL is the 

lowest.  

[Table 7 here] 

We next examine the contribution of Mandarin proficiency to health inequality based 

on the FE estimates in Tables 3 and 4. The CIs for current and lagged Mandarin 

proficiency are 0.2997 and 0.3032, respectively, which are significant at the one per 

cent level. The high values suggest that significant inequalities exist in current and 

lagged Mandarin proficiency among respondents. The decomposition analysis shows 

that Mandarin proficiency contributes 12.25 per cent to the inequality in SRH, 12.58 

per cent to inequality in mental health and 13.94 per cent to inequality in ADL. The 

contribution of Mandarin proficiency is much lower than that of income, but higher 

than that of education, to income-related health inequality for urban residents reported 

in previous research on China (Yang and Kanavos 2012). The decomposition results 

also show that differences in Mandarin proficiency account for 28.02 per cent of the 

inequality in chronic disease incidence, which is higher than the contribution of 

differences in Mandarin proficiency to health inequality for the other health indicators. 

 

                                                           
4 The reason we do not consider incidence of chronic disease is that it is defined in terms of a dummy 

variable, which cannot be used to calculate the Gini coefficient. 
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6. Conclusion 

We have examined health returns to Mandarin proficiency and the extent to which 

differences in Mandarin proficiency contribute to health inequality in urban China. We 

find that proficiency in Mandarin improves an individual’s SRH, mental health and 

ADL, but also increases the incidence of chronic diseases. We conduct several 

robustness checks to address potential omitted variable bias, reverse causality and the 

risks of over-reporting or under-reporting of health outcomes and Mandarin proficiency 

and the results confirm our general findings.  The IV estimates are considerably higher 

than the OLS and FE estimates, but this is entirely consistent with IV estimates of the 

earnings returns to language proficiency. We find that when Mandarin proficiency is 

lagged two years, this is associated with a reduction in the incidence of chronic disease, 

but it has no relationship with the other health indicators. We interpret the results for 

incidence of chronic disease as current proficiency in Mandarin being associated with 

higher likelihood of diagnosis, while lagged proficiency being associated with better 

treatment outcomes.  A limitation on how chronic disease is measured in CFPS is that 

respondents are asked if they have any one of several diseases. Hence, we do not know 

exactly which disease(s) the respondent has. Some diseases are more difficult to 

diagnose than others. Thus, it is possible that those with certain diseases that are 

difficult to diagnose are driving the results for the effect of current proficiency on 

chronic disease incidence.   

We find that Mandarin ability exacerbates inequality in health outcomes. Specifically, 

Mandarin proficiency has a significant effect on increasing inequality in SRH at the 

community level, inequality in SRH and ADL at the district level, and inequality in 

SRH and mental health within the gender-age-education defined reference group. The 

decomposition results suggest that differences in Mandarin proficiency are responsible 

for around 12-14 per cent of inequality in SRH, mental health and ADL and over a 

quarter of the inequality in the incidence of chronic disease.   

Our results carry important policy implications for debates in China concerning the 

promotion of Mandarin as the national language. Promoting Mandarin versus 

protecting linguistic and cultural diversity has long been a controversial issue in China. 

Many linguists in China are concerned that Mandarin promotion might result in cultural 

and ethnic assimilation and loss of diversity (Gong et al. 2011). However, findings from 

this study suggest that proficiency in Mandarin could significantly improve individuals’ 

health status, which, in turn, has spill over benefits for labour productivity, wellbeing 

and national socioeconomic development.  

Our results also point to an important mechanism through which inequality in health 

outcomes could be reduced. The existence of considerable heterogeneity in Mandarin 

proficiency is contributing to inequality in health outcomes. Improving the ability of 

those who score low in Mandarin proficiency will help to reduce existing gaps in health 

inequality. Hence, our findings suggest that in terms of promoting health, the Chinese 

government should continue promoting Mandarin, especially in ethnic minority areas 

and locales in which dialects are widely spoken. 
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Table 1 Summary statistics for health outcomes and Mandarin proficiency 

 SRH Mental health ADL 
Chronic disease Mandarin 

proficiency 

  Mean SD Mean SD Mean SD Mean SD Mean SD 

2010 2.35 0.70 14.33 2.33 6.84 0.79 0.14 0.35 4.63 1.78 

2012 2.50 0.74 13.77 1.90 6.85 0.74 0.13 0.34 3.58 2.53 

2014 2.59 0.71 14.20 2.34 6.93 0.51 0.17 0.38 4.45 2.35 
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Table 2 Summary statistics for control variables 

Variable  Definition 
Mean (s.d.)/per 

cent  

Male (%)  48.44 

Age (years)   45.48 (16.92) 

Marriage (%)   

  Single   14.34 

  Married   77.64 

  Other   8.02 

Education (years)  8.45 (4.42) 

Rural hukou (%) Ref: urban hukou 47.07 

Local hukou (%) Ref: non-local hukou 90.36 

Social level Scale: very low=1; very high=5 2.69 (0.98) 

Confidence  
Respondent’s confidence in his/her future;  

scale: not confident at all=1, very confident=5 
3.78 (1.07) 

Exercise  Frequency of doing exercise; scale: very frequent=1, no exercise=4 3.39 (1.80) 

Smoking (%) Ref: do not smoke  27.34 

Drink alchohol (%) Ref: do not drink  15.33 

Medical insurance Number of medical insurance schemes an individual holds  0.83(0.47) 

Pension  Number of pension schemes an individual holds  0.34(0.55) 

Household size  3.95(1.76) 

Income  Household income per capita, in logarithm  9.14(1.16) 

Employed (%) Ref: not employed 57.49 

Sector (%)   

  Agriculture   6.62  

  Manufacturing   12.33 

  Construction  3.23 

  Services  18.96 

  Social administration  8.16 

  Others  2.61 

Occupation (%)   

   Manager   3.86 

   Technician & clerk  11.46 

   Service worker  14.07 

   Production worker  26.69 

   Others   1.41 

Province/municipality (%)   

   Beijing   1.50 

   Tianjin   0.87 

   Hebei   4.44 

   Shanxi   3.16 

   Inner Mongolia  0.02 

   Liaoning   9.84 

   Jilin   2.32 

   Heilongjiang   5.23 

   Shanghai   13.28 

   Jiangsu   3.17 

   Zhejiang   2.02 
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   Anhui   2.42 

   Fujian   1.16 

   Jiangxi   1.05 

   Shandong   3.66 

   Henan   11.08 

   Hubei   2.37 

   Hunan   2.95 

   Guangdong   11.62 

   Guangxi   1.21 

   Hainan   0.01 

   Chongqing   1.17 

   Sichuan   5.03 

   Guizhou   2.07 

   Yunnan   1.45 

   Shaanxi   2.21 

   Gansu   4.65 

   Qinghai   0.00 

   Ningxia   0.01 

   Xinjiang  0.03 
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Table 3 Mandarin proficiency and health outcomes  

 OLS  FE  IV-FE 

Panel A: SRH    

Mandarin proficiency 0.0108*** 0.0103*** 0.0848* 

 (4.76) (3.64) (1.70) 

N 41408 41408 34858 

adj. R2 0.1994 0.0381 0.0023 

Kleibergen-Paap rk Wald F statistic   16.0776 

Hansen J statistic   0.9377 

p-value for Hansen J statistic   0.6257 

Instrumental variables   Distance, Mandarin 

zone, and their 

interaction 

Panel B: Mental health    

Mandarin proficiency 0.0274*** 0.0179** 0.2796** 

 (5.71) (2.45) (2.11) 

N 41176 41176 34604 

adj. R2 0.1504 0.0635 0.0066 

Kleibergen-Paap rk Wald F statistic   16.0082 

Hansen J statistic   4.4721 

p-value for Hansen J statistic   0.1069 

Instrumental variables   Distance, Mandarin 

zone, and their 

interaction 

Panel C: ADL    

Mandarin proficiency 0.0106*** 0.0050** 0.0211** 

 (5.73) (2.28) (2.12) 

N 41409 41409 34860 

adj. R2 0.1039 0.0074 0.0060 

Kleibergen-Paap rk Wald F statistic   15.9130 

Hansen J statistic   4.1268 

p-value for Hansen J statistic   0.3891 

Instrumental variables   Distance and 

dialect zones 

Panel D: Chronic disease    

Mandarin proficiency 0.0036*** 0.0027** 0.0190*** 

 (3.95) (2.19) (3.40) 

N 41404 41404 34855 

adj. R2 0.0720 0.0139 0.0032 

Kleibergen-Paap rk Wald F statistic   16.1224 

Hansen J statistic   2.0057 

p-value for Hansen J statistic   0.3668 

Instrumental variables   Distance, Mandarin 

zone, and their 

interaction 

Notes: * p < 0.1, ** p < 0.05, *** p <0.01; t-values in parenthesis for OLS and FE results; z-values in 

parenthesis for IV-FE results; all specifications include a full set of controls.  
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Table 4 Lagged Mandarin proficiency and health outcomes  

 SRH Mental health ADL Chronic 

disease  

Lagged Mandarin proficiency 0.0050 -0.0007 0.0010 -0.0050** 

 (1.39) (-0.06) (0.32) (-2.30) 

N 21729 21612 21730 21726 

adj. R2 0.0271 0.0677 0.0082 0.0219 

Notes: * p < 0.1, ** p < 0.05, *** p <0.01; t-values in parenthesis; all specifications include a full set of 

controls.  

 

 

Table 5 Robustness checks: Mandarin proficiency and health outcomes  

 SRH Mental health ADL Chronic disease 

Mandarin proficiency 0.0121* 0.0167* 0.0229** 0.0141*** 

 (1.71) (1.85) (2.47) (2.58) 

N 41475 41176 41409 41404 

adj. R2 0.0671 0.0229 0.0075 0.0118 

Notes: * p < 0.1, ** p < 0.05, *** p <0.01; t-values in parenthesis; all specifications include a full set of 

controls.  

 

 

Table 6 Effects of Mandarin proficiency on health inequality (Gini coefficients) 

 Community  District  Group  

SRH 0.0007*** (5.79) 0.0004*** (4.68) 0.0001** (2.21) 

Mental  -0.0001 (-0.87) 0.0001 (1.03) 0.0001*** (2.93) 

ADL 0.0000 (0.56) 0.0001*** (3.59) 0.0000 (0.91) 

Notes: * p < 0.1, ** p < 0.05, *** p <0.01; t-values in parenthesis; all specifications include a full set of 

controls.  

 

 

Table 7 Concentration indices of health and decomposition results  

 CI of health  FE 

regression 

coefficient 

for Mandarin 

proficiency 

Contribution 

of Mandarin 

proficiency 

to CI of 

health  

Contribution 

(%) 

SRH 0.1077*** (0.0035) 0.0103*** 0.0133 12.35 

Mental  0.0326*** (0.0020) 0.0179** 0.0041 12.58 

ADL 0.0165*** (0.0011) 0.0050** 0.0023 13.94 

Chronic disease (based on current Mandarin proficiency) -0.0151** (0.0064) 0.0027** 0.0230 28.02 

Chronic disease (based on lagged Mandarin proficiency) -0.0231*** (0.0081) -0.0050** -0.0416 

Notes: * p < 0.1, ** p < 0.05, *** p <0.01; standard errors in parenthesis; CI: Erreygers normalised 

concentration indices for bounded variables.  
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Figure 1 Concentration curve for Mandarin proficiency-related health indicators 
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