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INTRODUCTION

Health is one of the ultimate goals of human 
development (SEN, 1999). With the development of the 
social economy, health has become a focus. The Chinese 
government attaches importance to people’s health. In 
August 2016, the National Health Conference was held 
in Beijing and the meeting emphasized that people’s 
health should be given development priority (CGN, 
2016). In October 2017, the Report of the 19th National 
Congress of the Communist Party of China proposed 
the implementation of the Healthy China strategy (PDO, 
2017). In March 2018, the State Council’s Institutional 
Reform Program proposed the establishment of 
the National Health Commission and the National 

Healthcare Security Administration (SOHU, 2018). The 
above series of major initiatives showed that the theme 
of Healthy China has become a national strategy and 
people’s health is now highly valued.

The importance of health has two meanings. 
First, for individuals, health is the basic prerequisite 
for sustainable development. Health is the most basic 
type of individual human capital, the carrier of other 
types of human capital, and the basis for an individual 
to survive and realize their development (SCHULTZ, 
1961). Second, for society, individual health is an 
important basis for sustainable social development. 
Health directly determines the role of human function 
and individuals’ ability to work, thus affecting the 
labor market, social production efficiency, and 
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ABSTRACT: Based on survey data of the income distribution and living conditions of urban and rural residents collected by the China 
Economic Monitoring and Analysis Center in 2014, we investigated the mechanisms related to informal credit constraints on farmer health and 
then empirically analyzed the impacts of such constraints. Results showed that, in general, informal credit constraints significantly negatively 
impact farmer health. Compared with farmers whose credit was not informally constrained, the probability of farmers who faced informal 
credit constraints describing their self-rated health as “very good” fell by 6.64%. After controlling for endogenous problems, this proportion 
rose to 28.87%. Correspondingly, the probability of describing self-rated health as “very bad” increased by 0.45%. After controlling for 
endogenous problems, this proportion rose to 0.81%. The robustness test showed that our conclusions are strongly robust. Informal credit 
constraints significantly positively impacted the number of days of illness in 2013 in the sample of farmers, which means farmers who suffered 
from informal credit constraints required more sick days than those who did not experience informal credit constraints in 2013. As far as we 
know, this is the first study on the impact of informal credit constraints on Chinese farmer health.
Key words: informal credit constraints, farmer, health, individual welfare, sustainable development.

RESUMO: Com base nos dados da pesquisa sobre a distribuição de renda e as condições de vida dos residentes urbanos e rurais coletados 
pelo Centro de Análise e Monitoramento Econômico da China em 2014, investigamos os mecanismos relacionados às restrições informais de 
crédito à saúde dos agricultores e, em seguida, analisamos empiricamente os impactos dessas restrições. Os resultados mostram que, em geral, 
as restrições informais de crédito afetam significativamente a saúde dos agricultores. Em comparação com os agricultores cujo crédito não 
foi informalmente restrito, a probabilidade de agricultores que enfrentaram restrições informais de crédito que descrevem sua auto-avaliação 
de saúde como “muito boa” caiu 6,64%. Após o controle de problemas endógenos, essa proporção subiu para 28,87%. Da mesma forma, a 
probabilidade de descrever a auto-avaliação de saúde como “muito ruim” aumentou 0,45%. Após o controle de problemas endógenos, essa 
proporção subiu para 0,81%. O teste de robustez mostrou que nossas conclusões são fortemente robustas. As restrições informais de crédito 
impactaram significativamente o número de dias de doença em 2013 na amostra de agricultores, o que significa que os agricultores que 
sofreram restrições informais de crédito permaneceram mais dias doentes do que aqueles que não tiveram restrições informais de crédito em 
2013. Tanto quanto sabemos, este é o primeiro estudo sobre o impacto das restrições informais ao crédito na saúde dos agricultores chineses.
Palavras-chave: restrições informais de crédito, agricultor, saúde, bem-estar individual, desenvolvimento sustentável.
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social and economic conditions. Previous studies 
have shown that a significant positive correlation 
exists between health and socioeconomic status 
(CLAUSSEN, 2015; MARMOT et al., 1997).

Farmers’ health is one of the elements of 
human capital in rural areas. The health status of 
farmers directly affects the quantity and quality of 
rural labor. Farmers’ health status not only affects 
the efficiency of agricultural production (FINK & 
MASIYE, 2015; SIMON & SHALLONE, 2013; 
CROPPENSTEDT & MULLER, 2000), but also the 
allocation of human resources of farmers’ families, 
thus affecting farmers’ choice of non-agricultural 
employment (YU, 2015); and subsequently, impacting 
farmers’ livelihood patterns and results. Health status 
also affects the accumulation of other types of human 
capital of farmers (BLEAKLEY, 2010). For example, 
those in poor health have less access to education, 
which affects the improvement of their human 
capital stock (OGUNDARI & AWOKUSE, 2018). 
Using data from the 2006 China Health Survey and 
the 2009 Nutrition Survey, Liu adopted the probit 
regression model and reported that the better the 
health status of farmers, the higher the possibility of 
labor participation and the lower the probability of 
poverty (LIU, 2008). Therefore, health has a crucial 
impact on individual farmers, poor households, and 
rural economic development.

Health is affected by many factors, 
including individual factors such as gender, age, 
education, income, marital status, eating habits (PARK 
et al., 2002; KESSLER & CLEARY, 1980; ETTNER, 
1996); family factors such as living environment and 
family scale (ETTNER, 1996; PENNINGTON et 
al., 2018), and social factors such as social medical 
services and social support networks (ETTNER, 
1996; MILLER et al., 2006; COLEMAN, 1988). In 
previous studies, some scholars have noticed that 
informal credit constraints (including loans between 
relatives and friends or loans from informal financial 
organizations) as a form of social support have a 
certain impact on individual health. For example, 
ZHOU et al. (2014) reported that private lending and 
transfer payment between relatives and friends, as 
one of the forms of social capital, can play a positive 
role in the acquisition of medical resources and health 
care behavior of farmers, and thus have a positive 
impact on the health of farmers. KAWACHI (1999) 
argued that cash loans between neighbors have a 
positive impact on the health of individuals living 
in poor communities. COHEN et al. (2000) believed 
that borrowing as an instrumental social support can 
provide members of the social network with help to 

prevent diseases, thereby having a positive impact on 
the health of members in the community. However, as 
far as we know, most of the studies on the impact of 
informal credit constraints on health only appear in 
the form of social capital elements (CULLEN et al., 
2001). To date, there has not been a separate study on 
the impact of informal credit constraints on the health 
of farmers. Therefore, this paper conducts an empirical 
study on the relationship between informal credit 
constraints and the health of farmers in rural China.

Therefore, the main objectives and 
contributions of this paper are as follows: First, 
our findings enrich the literature on the factors 
influencing farmers’ health; second, we theoretically 
explain the mechanism of informal credit constraints 
on farmers’ health, and then we empirically analyzed 
this impact. Third, this paper proposes a path to 
prevent the impact of informal credit constraints on 
farmers’ health from two perspectives: improving 
the informal credit system and improving the rural 
formal financial market.

The remainder of this paper are organized 
as follows: In Section 2, we explained the mechanism 
by which informal credit constraints affect farmers’ 
health; in Section 3, we described the data sources 
used in this paper, define variables, and set up 
mathematical models; in Section 4, we provided the 
results of the study; and in Section 5, we outlined our 
conclusions and suggested some policy implications, 
including some shortcomings of this study upon 
which researchers can reference, expand, and deepen.

Theoretical framework
As the core of the modern rural economy, 

finance is an important driving force for rural social 
economic development and farmers’ income growth. 
China is experiencing a period of poverty alleviation 
and rural revitalization. Rural financial support 
is urgently required, whether the improvement of 
farmers’ income levels or the development of the 
rural social economy. Specifically, the suppliers of 
rural financial support mainly include formal financial 
institutions, informal financial organizations, and 
individuals. Many studies have shown that farmers’ 
credit behavior mainly involves borrowing from 
informal financial institutions due to the difficulty of 
obtaining loans through formal financial institutions, 
the high cost of financing from formal financial 
institutions, and farmers’ lack of awareness of formal 
financial loans (TURVEY et al., 2010; KOCHAR, 
1997; PETRICK, 2004; SIAMWALLA et al., 1990; 
JIA et al., 2010; HOFF & STIGLITZ, 1990). A 
survey of farmers’ loan behaviors in Mekong Delta in 
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Vietnam showed that the proportion of farmers’ loans 
from informal financial channels is much higher 
than that from formal financial channels (KHOI et 
al., 2013). Thus, informal credit plays an important 
role in the rural financial system. However, as the 
main channel of farmers’ loans, informal credit is 
also facing serious constraints. This means that 
farmers cannot obtain loans from informal financial 
organizations or individuals (such as relatives and 
friends) to meet their loan needs. The study showed 
that the reasons why farmers are constrained by 
informal credit are information asymmetry, a lack of 
collateral, and reputation (AYYAGARI et al., 2010).

Informal credit constraints have many 
negative impacts on farmers, such as reducing 
household income and consumption expenditure 
and lowering household welfare (KUMAR et al., 
2013; TRAN et al., 2016). Decreases in income 
and consumption and an increase in economic 
vulnerability will impact farmer health. Accordingly, 
we hypothesize that informal credit constraints 
significantly and negatively affect farmer health.

First, informal credit constraints affect 
farmers’ incomes, subsequently affecting their health. 
This occurs through two main pathways. (1) As 
informal credit constraints lower the direct productive 
investment, farmers’ productive income is reduced. (2) 
Informal credit constraints increase the occupancy of 
funds through preventive saving behavior by farmers 
and also reduce the amount of money that farmers 
can use for productive investment, thus reducing 
farmers’ productive income (YUSUF et al., 2015). 
A study focused on 1800 farmers in the Jiangsu and 
Shandong provinces in China showed that informal 
credit constraints reduce farmers’ productive and 
operational incomes by 13.5% (LI & SUN, 2018). 
Generally, the decrease of income means less access 
to education and material resources. Lacking human 
capital and material capital is not conducive to the 
improvement of health. Therefore, lower income 
may have a negative influence on farmers’ health 
(WAGSTAFF & DOORSLAER, 2000; COLEMAN, 
2000; MILLER et al., 2006; ZHOU et al., 2014). 
Therefore, informal credit constraints influence the 
health status of farmers by affecting their income.

Second, informal credit constraints affect 
farmers’ consumption, thereby affecting their health. 
Informal credit constraints directly and indirectly 
affect farmers’ consumption expenditure through 
the following mechanisms. (1) Informal credit 
constraints affect the amount of money held by 
farmers, directly affecting their monetary expenditure 
for consumption (BACCHETTA & GERLACH, 

1997). (2) Risk-averse farmers preventatively save 
to reduce the risk due to the uncertainty of future 
income. Farmers facing informal credit constraints 
realize that they cannot obtain funds to manage the 
risks associated with informal credit when accidents 
occur in the future, so they increase their household 
preventive savings, reducing their current monetary 
expenditure for consumption (QIU & HU, 2018). A 
study of 1800 households in Jiangsu and Shandong 
provinces showed that informal credit constraints 
reduced household spending by 14.7% (LI & SUN, 
2018). Another study including 1730 households in 
Shandong, Henan, and Guangxi provinces showed that 
informal credit funds are mainly used for consumption 
expenditure, of which 36.33% are used for medical 
treatment and for children to attend school (HE et al., 
2018). Faced with informal credit constraints, farmers’ 
consumption capacity declines, as the money they 
have is insufficient to buy food to maintain their health, 
and they cannot pay medical expenses when they are 
sick, which reduces their ability to resist health risks 
and may even worsen health conditions. Therefore, 
informal credit constraints affect farmers’ health by 
affecting their consumption.

Third, informal credit constraints affect 
farmers’ economic vulnerability, thereby affecting 
their health. Studies showed that informal credit can 
prevent and reduce the risk of farmers’ economic 
vulnerability (HE et al., 2013). Therefore, informal 
credit constraints increase the economic vulnerability 
of farmers, thus affecting their health. Farmers’ 
economic vulnerability affects their health mainly 
through economic and psychological aspects. From 
the economic perspective, an increase in farmers’ 
economic vulnerability increases their labor input 
time to lower their economic vulnerability, resulting in 
overloading of their physical functions and increased 
negative impacts on their health (PORTERFIELD, 
2001). From the psychological perspective, an 
increase in farmers’ economic vulnerability will 
aggravate their psychological burden (ALDWIN 
& REVENSON, 1986), leading to increases in the 
prevalence of mental and physical diseases, which 
negatively impact health. Therefore, informal credit 
constraints affect farmers’ health by affecting their 
economic vulnerability.

In summary, three main aspects of informal 
credit constraints affect farmer health: first, by affecting 
farmers’ income; second, by affecting farmers’ 
consumption expenditure; and third, by affecting 
farmers’ economic vulnerability. In the third part of this 
paper, we described an empirical test conducted on the 
impact of informal credit constraints on farmers’ health.
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Data, variables, and models
Data sources

The data used in this paper were obtained 
from a survey on the income distribution and living 
conditions of urban and rural residents organized by 
the China Economic Monitoring and Analysis Center 
of the National Bureau of Statistics conducted in 
2014. The data covered 160,000 households living 
in all 31 provinces (municipalities, autonomous 
regions) of mainland China. Samples were obtained 
by a systematic sampling method. In total, there were 
18,948 household samples and 64,777 individual 
samples selected from 234 counties (districts) from 
126 cities in 15 provinces, including 7175 urban 
household samples, 11,013 rural household samples, 
and 760 migrant workers samples. We used the rural 
household samples. As per the research needs, data 
from 25,268 individuals aged between 18 and 65 
years were selected for empirical study.

Variables selection
Dependent variable

The dependent variable used in this study 
was farmers’ health. Many methods are available 
to evaluate individual health. The health data used 
in this study were self-rated, i.e., the health status 
of samples was rated by the individuals themselves 
(IDLER & BENYAMINI, 1997). This is the most 
direct method of individual health assessment because 
the individual has the most direct perception of their 
health status. This method has been used in many 
studies (KENNEDY et al., 1998; MA et al., 2017; 
CAI et al., 2017; SELVAMANI et al., 2018; WILSON 
et al., 2019). A study reported that self-rated health is 
more predictive of individual mortality than personal 
medical records (ERIC, 1970). Simultaneously, it 
is easier to measure individual health through self-
rated health. Therefore, the use of self-rated health 
as an evaluation method has a certain level scientific 
operability. In this study, five levels of self-rated 
health were used: health was rated on a scale of 1 to 
5, denoting very bad, bad, general, good, and very 
good health, respectively.

Independent variable
The independent variable used in this 

study was informal credit constraint. Compared 
with formal credit, informal credit refers to credit 
loans obtained from civil organizations and friends 
and relatives (CHAUDHURI & GUPTA, 1996). 
We determined whether farmers had encountered 
informal credit constraints after knowing whether 
they needed or received informal credit. In cases 

where farmers needed informal credit but failed 
to obtain it or received an insufficient amount, we 
judged that the farmer had encountered informal 
credit constraints; otherwise, they were deemed not 
to have encountered informal credit constraints. 
Therefore, the independent variable used in this study 
was a 0 or 1 variable.

Control variables
In addition to the informal credit 

constraints, many other factors influence individual 
health (AKDEMIR et al., 2019). Therefore, we 
also selected some control variables. These control 
variables can be summarized into three categories: 
individual characteristics of farmers, such as gender, 
age, and education; family characteristics, such as 
family size and household income per capita; and 
geographical characteristics, namely province. Each 
variable is defined in table 1.

Model settings
Considering health is a type of limited 

ordered data, estimations from ordinary least squares 
(OLS) would be biased and inconsistent. Therefore, 
we used the ordered probit (Oprobit) model for 
regression. The Oprobit model is a typical limited 
dependent variable model. Its core idea is to establish 
an Oprobit model for observable ordered data to 
study the change in the unobservable latent variable 

(DAYKIN & MOFFATT, 2002). As the value of  

cannot be observed, the health  of farmers can be 
regarded as a latent variable. The linear equation of 

 can be expressed as:

,           (1)

where  is farmers’ potential health;  is the 
informal credit constraint, which is the independent 
variable that we are most concerned with; β is the 

coefficient of the informal credit constraint ; 

 is a series of control variables affecting farmers’ 

health;  is the coefficient of control variables; and  

is the residual term. Although  is an unobservable 
latent variable, it has the following relationship with 

another observable ordered series, :

    
                                        (2)
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where  is a discrete array {1,2,...,J}, which 
represents the self-rated health of the  th peasant.

 is the cut-point parameter to be 
estimated; and  is divided into  intervals, so that 
the probability that the  th observation  of  falls 
within a certain interval, which can be expressed as:

                                                                         (3)

Then, the dependent variable is replaced with  
to build the Oprobit model :

.          (4) 
                     

According to Equation (4), the logarithm 
likelihood function corresponding to the  th 
observation value  can be written as:

                         (5)
The coefficients , , and  of the 

Oprobit model can be obtained by maximum 
likelihood estimation. The  and  obtained using 
equation (5) are the unbiased and consistent estimates 
of  and  in equation (1), respectively.

 

Table 1 - Definitions of the main variables and descriptive statistical results (N = 25,268). 
 

Variable Definition Average SD Min Max 

Self-rated health 
1 = very bad; 2 = bad; 3 = 
general; 4 = good; 5 = very 

good 
4.024 0.857 1 5 

Informal credit 
constraints 

1 = facing constraints; 0 = not 
facing constraints 

0.178 0.383 0 1 

Gender 
1 = male; 

0 = female 
0.522 0.500 0 1 

Age Age (years) 41.112 13.462 18 65 

Family ranking 
1 = ranking first among 

brothers and sisters; 
0 = other 

0.3911 0.488 0 1 

Nation 1 = Han nationality; 0 = other 0.924 0.264 0 1 

Party member 
1 = member of the Chinese 
Communist Party; 0 = other 

0.055 0.228 0 1 

Cadre 1 = cadre; 0 = other 0.026 0.158 0 1 

Education No. years schooling 8.155 3.210 0 21 

Endowment 
insurance 

1 = purchased pension 
insurance; 0 = no purchase 

0.777 0.416 0 1 

Family life 
vulnerability 

1 = weak; 2 = general; 3 = 
strong 

2.039 0.485 1 3 

Family size No. in household 4.302 1.432 1 13 

Per capita household 
debt 

Logarithm of per capita 
household debt 

1.696 3.500 0 12.766 

Per capita household 
income 

Logarithm of per capita 
household income 

9.210 0.729 4.759 13.187 

Family economic 
vulnerability 

1–4 represent the family’s 
economic vulnerability from 

weak to strong 
2.826 0.643 1 4 
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RESULTS 

Descriptive statistical analysis
Detailed definitions and descriptive 

statistical results of the main variables used in this 
paper (including interpreted and interpreted variables) 
are listed in table 1. Table 1 shows that the self-rated 
health level of the sample of farmers was high, with 
an average value of 4.024, which is between good 
and very good. The average value of informal credit 
constraints was 0.178, which means that 17.8% of 
farmers experienced informal credit constraints. The 
average gender value was 0.522, indicating a male 
proportion of 52.2%. The average age was 41, which 
means that many respondents were in their prime. 
Combined with the actual situation in rural China, 
most of the peasants at this age are regarded as the 
pillar of a family, shouldering the heavy responsibility 
of earning money and supporting the family. 
Therefore, their health status is not only related to 
their living standards, development prospects, and 
welfare, but also to the survival and sustainable 
development of a family. The nation average value 
was 0.924, which means that Han people accounted 
for 92.4% of the survey sample. This is in line with 
the ethnic distribution of the Chinese population, which 
confirmed the randomness and scientific nature of the 
data sampling in this study. The results of the Sixth 
National Population Census in 2010 showed that Han 
population accounts for 92% of the total population in 
China (NBSC, 2010). The average value of education 
was 8.155, which means the sample of farmers had an 
average of 8.155 years of education. Although, this 
value is low, it is in line with the actual situation in 
rural China. Due to space limitations, the descriptive 
statistics of other major variables are shown in table 1.

Multicollinearity test of variables
To ensure the accuracy and stability of the 

model, we conducted multiple collinearity tests on the 
data before the regression analysis. The criteria for 
judging the existence of collinearity are the tolerance 
and the variance inflation factor (VIF). The smaller the 
tolerance, the higher the degree interpreted by other 
variables when an independent variable is used as the 
dependent variable in the regression analysis, and the 
more serious the collinearity. The reasonable range 
of tolerance is (0.1, +∞). The VIF is the reciprocal of 
tolerance. If the value is ≥10, severe collinearity may 
exist between the independent variables (MILES, 2005).

The multicollinearity test, which regarded 
the informal credit constraint as the dependent 
variable and other variables as the independent 

variables, showed a minimum tolerance of 0.316 > 
0.1 and a maximum VIF value of 3.16 < 10. Thus, 
no serious multicollinearity existed. Multicollinearity 
tests were also performed on other variables; 
however, due to space limitations, we omitted all the 
inspection processes. To summarize the inspection 
results, the tolerance and VIF of the multicollinearity 
tests were within a reasonable range. Therefore, no 
serious multicollinearity existed among the variables 
in the regression equation.

Benchmark regression
The Oprobit regression results of the effect 

of informal credit constraints on farmers’ self-rated 
health are reported in table 2. Only informal constraint 
variables are added in column 1 of table 2; no other 
control variables are added. Informal credit constraint 
variables and province variables are added in column 
2. Informal credit constraint variables, individual 
characteristics, and provincial variables are added 
in column 3. Informal credit constraint variables, 
individual characteristics, household characteristics, 
and provincial variables are added in column 4. As 
per the coefficient signs and significance of informal 
credit constraints variables in columns 1–4, informal 
credit constraints negatively impacted farmers’ 
health. Therefore, we drew a preliminary conclusion 
that informal credit constraints significantly and 
negatively affected farmers’ self-rated health.

From the point of view of the marginal 
effect, compared with farmers who had not 
encountered informal credit constraints, the 
probability of farmers who had encountered informal 
credit constraints choosing to self-rate their health as 
very bad was 0.45% higher. Compared with farmers 
who had experienced informal credit constraints, the 
probability of farmers choosing to self-rate their health 
as bad increased by 1.57%. Compared with farmers 
who had not encountered informal credit constraints, 
the probability of farmers who had encountered 
informal credit constraints choosing to self-rate their 
health as general was 3.51% higher and choosing 
to self-rate their health as good was 1.1% higher. 
Compared with farmers who had not encountered 
informal credit constraints, the probability of farmers 
who faced informal credit constraints choosing to 
self-rate their health as very good was 6.64% lower. 
It indicated from the above results that informal 
credit constraints can significantly decrease the 
likelihood of farmers’ judging their own health as 
good and increase the likelihood of judging their own 
health as bad. This is consistent with our theoretical 
expectation. The possible reason is that, as we have 
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assumed above, informal credit constraints lead to the 
decrease of farmers’ monetary income, the decrease 
of consumption ability and the increase of economic 
vulnerability, which have a negative influence on 
their health.

Average treatment effect regression
In this study, the outcome of farmers’ 

informal credit constraints was not selected randomly 
but was rather determined by farmers’ self-selected 
answers. It would have been affected by some 
unobservable factors that also impact farmers’ health. 
For example, richer farmers have a lower probability 
of experiencing credit constraints. These farmers have 
more capital and a higher probability of maintaining 
good health. Therefore, farmers’ informal credit 
constraints are not the result of random selection, but 
the result of endogenous selection, and a selection 
bias problem exists. Thus, in the regression model, 
we considered the endogenous treatment of farmers’ 
informal credit constraints using the Oprobit model 
with endogenous treatment to estimate the regression. 
Since the binary variable of informal credit constraints 
of farmers is defined as processing assignment 
variables, it interacts with all other control variables 
in the regression equation of farmers’ health. Due to 
limited space, we do not show the regression results 
of the extended probit model.

The regression results of the average 
treatment effect of informal credit constraints on 
farmers’ self-rated health are reported in table 3. 
Table 3 shows that, compared with farmers who 
had not encountered informal credit constraints, the 
probability of farmers who had encountered informal 

credit constraints choosing to self-rate their health as 
very bad was 0.81% higher. Compared with farmers 
who had not encountered informal credit constraints, 
the probability of farmers who had faced informal 
credit constraints choosing to self-rate their health 
as bad was 3.95% higher. Through the above two 
regression results, it can be reported that farmers who 
encounter informal credit constraints are more likely 
to fall into health risk perception.

Compared with farmers who had not 
encountered informal credit constraints, the probability 
of farmers who had faced informal credit constraints 
choosing to self-rate their health as very good was 28.87% 
lower. It suggested that farmers who are not constrained 
by informal credit are more likely to be confident on 
their health. The possible reason is that farmers who are 
not subject to informal credit can increase income and 
consumption capacity by obtaining informal credit and 
reduce their economic vulnerability. They can easily seek 
medical treatment in time when they are sick, and they 
don’t have too much financial pressure to affect their 
mental health. Therefore, farmers who are not subject to 
informal credit constraints are in better health perception 
than those who are subject to credit constraints.

The above results are consistent with those 
revealed by the benchmark regression results, showing 
that informal credit constraints affect farmers’ health. 
This showed that informal credit constraints can 
significantly decrease farmers’ likelihood of judging 
their own health as good and increase their likelihood 
of judging their own health as bad.

 

Table 2 - Oprobit regression results of informal credit constraints on farmers’ self-rated health (N = 25,268). 
 

Variable (1) (2) (3) (4) 

Informal credit 
constraints 

–0.2536*** 
(0.0352) 

–0.2353*** 
(0.0368) 

–0.2682*** 
(0.0378) 

–0.2117*** 
(0.0390) 

Individual characteristics No No Yes Yes 
Family characteristics No No No Yes 
Province No Yes Yes Yes 

 
Note: ***, **, and * respectively indicate P < 0.01, P < 0.05, and P < 0.1. The standard errors aggregated at the village level are in 
parentheses. Marginal effects of information credit constraints on farmers’ health: health = 1 (very bad) = 0.0045*** (0.0009); health = 2 
(bad) = 0.0157*** (0.0029); health = 3 (general) = 0.0351*** (0.0065); health = 4 (good) = 0.0110 ** (0.0031); health = 5 (very good) = –
0.0664*** (0.0125). To save space, we omitted the regression results of the control variables. 

 



8

Ciência Rural, v.51, n.8, 2021.

Dong & Yang

Robustness test
Replacement of explained variables

Since the self-rated health has a certain 
level of subjectivity, to improve the stability of the 
research conclusions, we used the sampled farmers’ 
sick days in 2013 to characterize their health status. 
Table 4 reports the Tobit regression results of the 
impact of informal credit constraints on farmers’ 
sick days in 2013. Similar to table 2, only informal 
constraint variables are added in column 1 of table 
4,with no other control variables added; informal credit 
constraint variables and provinces where the farmers 
are located are added in column 2; informal credit 
constraint variables, the individual characteristics of 
the farmers, and the provinces where the farmers are 
located are added in column 3; and informal credit 
constraint variables, the individual characteristics, 
family characteristics, and the provinces where the 
peasants are located are added in column 4.

The results of columns 1–4 show that 
informal credit constraints significantly positively 
impacted the number of sick days in 2013, which 

means farmers who suffered from informal credit 
constraints had more sick days than those who 
did not experience in 2013. Thus, informal credit 
constraints significantly negatively impacted farmers’ 
health. The above results show that informal credit 
constraints have a significantly negative impact on 
farmers’ health, which means that our conclusion of 
has strong robustness.

Sub-sample regression of the average treatment effect
To test the heterogeneity impact of 

informal credit constraints on farmers’ self-rated 
health, we conducted a sub-sample regression of the 
average treatment effect of informal credit constraints 
on farmers’ self-rated health. We used male, female, 
Han, and non-Han as sub-samples for the regression, 
and the results are reported in table 5. Results 
showed that the data presented by each sub-sample 
are basically consistent with that of the sample as a 
whole, which means that informal credit constraints 
can significantly decrease farmers’ likelihood of 
judging their own health as good and can increase 

 

Table 3 - Regression results of the average treatment effect of informal credit constraints on farmers’ self-rated health (N = 25,268). 
 

---------------------------------Level of self-rated health--------------------------------- Marginal Effect (Standard Deviation) 

ATET_Pr1: Pr(self-rated health = 1) (1 vs. 0) 0.0081*** (0.0019) 
ATET_Pr2: Pr(self-rated health = 2) (1 vs. 0) 0.0395*** (0.0055) 
ATET_Pr3: Pr(self-rated health = 3) (1 vs. 0) 0.1168*** (0.0104) 
ATET_Pr4: Pr(self-rated health = 4) (1 vs. 0) 0.1243*** (0.0085) 
ATET_Pr5: Pr(self-rated health = 5) (1 vs. 0) –0.2887*** (0.0159) 

 
Note: ***, **, and * respectively indicate P < 0.01, P < 0.05, and P < 0.1. ATET means average treatment effect. 

 

 

Table 4 - Tobit regression results of the impact of informal credit constraints on farmers’ sick days in 2013 (N = 24,940). 
 

Variable (1) (2) (3) (4) 

Informal credit constraints 0.7681*** (0.1646) 0.5724*** (0.1473) 0.6029*** (0.1437) 0.4714*** (0.1416) 
Individual characteristics No No Yes Yes 
Family characteristics No No No Yes 
Province No Yes Yes Yes 

 
Note: ***, **, and * respectively indicate P < 0.01, P < 0.05, and P < 0.1. The standard errors aggregated at the village level are in 
parentheses. 
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their likelihood of judging their own health as bad. 
The robustness of the conclusions was again proven.

Investigation of different age groups
To investigate the heterogeneity of the 

effect of informal credit constraints on the self-
rated health of farmers from different age groups, 
we performed a relevant effect regression of the 
average treatment. The results are reported in table 6. 
Results showed that the regularity of each age group 
was basically consistent with that of the sample as a 
whole. Specifically, in all age groups, compared with 
farmers who had never suffered from informal credit 
constraints, farmers with informal credit constraints 
had a significantly lower probability of evaluating 
their own health as very good and a significantly 
higher probability of evaluating their own health as 
bad. The robustness of the conclusions was proven.

CONCLUSION

Based on the survey data related to 
the income distribution and living conditions of 
urban and rural residents collected by the China 
Economic Monitoring and Analysis Center in 2014, 
we investigated the mechanisms related to informal 
credit constraints on farmers’ health, and then we 
conducted an empirical analysis of this impact. 
Results showed that, in general, informal credit 
constraints have a significantly negative impact on 
farmers’ health. Compared with farmers without 
informal credit constraints, the probability of farmers 
suffering from informal credit constraints choosing 
to self-rate their health as very good was 6.64% 

lower. After controlling for endogenous problems, 
this proportion rose to 28.87%. Correspondingly, 
compared with farmers without informal credit 
constraints, the probability of farmers suffering 
from informal credit constraints choosing to self-
rate their health as very bad was 0.45% higher. After 
controlling for endogenous problems, this proportion 
rose to 0.81%. The robustness test showed that the 
research conclusions here have strong robustness.

In terms of policy recommendations, the 
following three aspects should be considered: First, the 
factors, superficial to deep, affecting farmers’ health 
should be identified. As stated earlier, health is the 
basic premise of individual sustainable development, 
providing important support for the sustainable 
development of human society. Health is an important 
right for their farmer survival and development. 
Maintaining a good health status can effectively 
prevent farmers from damaging their health and 
falling into poverty. Thus, maintaining a good living 
standard can lead to the creation of a sustainable 
development space and improve individual well-
being. Therefore, studying the factors influencing 
farmers’ health is important and then formulating 
corresponding intervention measures, which are a 
concern of policy makers. At present, many studies 
have revealed factors influencing health, such as diet 
and the working environment. However, those factors 
are the easiest to superficially identify. For example, 
informal credit constraints, which were the focus of 
this paper, have a certain level of concealment and 
are difficult to identify and detect. We highlighted 
that the research of such hidden factors has academic 
value and should be one of the directions for research 
regarding farmers’ welfare in the future.

Table 5 - Average treatment effect of informal credit constraints on farmers’ self-rated health by sub-sample regression. 
 

------------------Level of self-rated health-------------- Male Female Han nationality Non-Han 
nationality 

ATET_Pr1: Pr(self-rated health = 1) (1 vs. 0) 0.0056*** 
(0.0021) 

0.0119*** 
(0.0037) 

0.0107*** 
(0.0024) 

0.0141 
(0.0110) 

ATET_Pr2: Pr(self-rated health = 2) (1 vs. 0) 0.0393*** 
(0.0072) 

0.0408*** 
(0.0088) 

0.0423*** 
(0.0059) 

0.0532** 
(0.0264) 

ATET_Pr3: Pr(self-rated health = 3) (1 vs. 0) 0.1146*** 
(0.0135) 

0.1159*** 
(0.0162) 

0.1141*** 
(0.0107) 

0.1601*** 
(0.0419) 

ATET_Pr4: Pr(self-rated health = 4) (1 vs. 0) 0.1617*** 
(0.0118) 

0.0842*** 
(0.0125) 

0.1126*** 
(0.0088) 

0.1883*** 
(0.0306) 

ATET_Pr5: Pr(self-rated health = 5) (1 vs. 0) –0.3214*** 
(0.0219) 

–0.2529*** 
(0.0232) 

–0.2798*** 
(0.0166) 

–0.4157*** 
(0.0703) 

 
Note: ***, **, and * respectively indicate P < 0.01, P < 0.05, and P < 0.1. ATET means average treatment effect. 
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Second, we should establish and improve 
the informal credit system, protect informal credit 
rights, and achieve a virtuous circle of informal credit. 
According to the conclusions of this study, informal 
credit constraints negatively impacted farmers’ health, 
which means that a lack of access to informal credit will 
significantly and negatively affect farmers’ health. The 
reason why farmers have difficulty obtaining informal 
credit is as follows: farmers’ social capital may be 
insufficient so fewer informal credit channels exist 
for them and the irregularity of informal credit cannot 
guarantee the creditor’s rights, leading creditor to a risk 
averse attitude and the refusal to lend. Therefore, the 
key to solving the problem is to establish and improve 
the informal credit system, protect creditors’ rights and 
interests to informal credit, and realize a virtuous circle 
of informal credit. A concrete method through which 
this could be achieved is the establishment of a whole 
control line process. First, the methods from formal 
financing institutions such as banks should be used 
as a reference, and common texts of informal credit 
contracts should be formulated for use by borrowers 
and lenders. Second, the village collective should 
provide a guarantee for borrowers and supervise the 
use of their borrowing funds. Third, the informal credit 
default behavior should be listed in the penalty clause 
of the village party’s village rules as well as regulations 
to raise the borrower’s default costs and lower the 
credit risk.

Third, a more essential approach is 
vigorously developing rural formal finance and 
gradually eliminated farmers’ dependence on 
informal credit. As stated in our introduction, many 

studies have shown that farmers struggle to obtain 
loans through formal financial institutions, and 
formal credit constraints are strict, which leads to 
the development of informal credit behavior. This 
reflects the necessity of widely developing rural 
formal finance. The vigorous development of rural 
formal finance, the gradual reduction of farmers’ 
dependence on informal credit, and the improvement 
of farmers’ ability to access formal financial loans are 
the key factors in mitigating farmers’ health problems 
caused by informal credit constraints.

This paper has some shortcomings. For 
example, due to the availability of data, cross-sectional 
data were used. Future studies should collect panel 
data to obtain more robust conclusions. Additionally, 
our measurement of farmers’ health is not accurate 
enough due to data scarcity. Future research should use 
medical measurement methods to more scientifically 
measure the variables to improve the preciseness and 
conclusions of the research.
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