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Abstract

In the context of the continuous and in - depth advancement of the Rural Revitalization
Strategy, the health status of rural residents has become one of the core indicators for
measuring the effectiveness of rural development. This study integrates multi - source
data and uses econometric analysis methods such as multiple linear regression models
and path analysis to explore the relationship between the income level of rural residents
and their health status. The results of the multiple linear regression show that the R-
square value of the model is 0.62, the adjusted R-square value is 0.59, and the F - value is
38.7 (p < 0.001), indicating that the model has good explanatory power and is overall
significant. There is a significant inverted U - shaped relationship between income and
health scores. As income increases, the positive effect decreases marginally. When the
annual income reaches 250,000 yuan, the improvement effect of income on health
reaches its peak. The path analysis indicates that income not only has a significant
positive total effect on the health level but also has an indirect impact through two
mediating paths: food consumption expenditure and medical expenditure. This study
provides scientific references for formulating targeted rural health policies, helping to
improve the health level of rural residents and achieve the goals of the Rural
Revitalization Strategy.
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1. Introduction

In the context of the continuous and in - depth advancement of the rural revitalization strategy,
the health status of rural residents has become one of the core indicators for measuring the
effectiveness of rural development(ll. With the rapid development of the rural economy, the
income level of rural residents has been continuously increasing. Income, as the basis for rural
residents to obtain various living resources, has a complex and close relationship with health[21.
Therefore, deeply exploring the improvement effect, action path, and restrictive factors of
income level on the health of rural residents is of great significance for promoting the
improvement of the health level of rural residents and facilitating the comprehensive
revitalization of rural areas.

From a theoretical perspective, economic theories point out that an increase in income can
enhance an individual's consumption ability, enabling them to have more resources to meet
health - related needs. In terms of diet, for rural residents, income growth provides an economic
foundation for improving their diet structure, obtaining high - quality medical services, and
creating a good living environment. In terms of medical care, an increase in income enables
rural residents to afford better medical services, including regular physical examinations,
disease prevention, and timely treatment. At the same time, income growth also helps rural
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residents improve their living conditions. These factors work together to promote the
improvement of the health level of rural residents[3l.

However, in reality, the relationship between income and health is not a simple linear one, and
it is also restricted by many factors. In terms of diet, although an increase in income provides
an economic foundation for improving the diet structure, the eating habits and health
awareness levels of rural residents will affect their choices of healthy foods. In terms of medical
services, problems such as the uneven distribution of medical resources and poor accessibility
of medical services in rural areas may prevent rural residents from fully enjoying high - quality
medical services even if they have the financial ability. In addition, factors such as the work
nature, life pressure, and social environment of rural residents also have an impact on health.
These factors are intertwined with income, making the impact of income on health more
complex[4l.

This study focuses on the key issue of the impact of income level on the health of rural residents.
By integrating multi - source data and using econometric analysis methods such as multiple
linear regression models and path analysis, this article deeply analyzes the internal relationship
between income and health and identifies the key paths through which income affects health.
The purpose of this article is to provide scientific references for policymakers to formulate
more targeted rural health policies, thereby promoting the improvement of the health level of
rural residents and helping to achieve the goals of the rural revitalization strategy.

2. Research Methods and Model Construction

2.1. Data Sources

This study uses a mixed - research method. The village questionnaires (N = 300) and farmer
questionnaires (N = 3800) provided by the China Rural Revitalization Association cover rural
areas in 50 counties (cities) in 12 provinces, including Henan, Shandong, and Guangdong,
building a basic data framework for the research.

In addition, the research team independently developed research tools to conduct online
surveys, further expanding the data sources. After a strict data screening and review process, a
total of 2236 valid farmer questionnaires were finally collected. Online surveys break through
geographical and time limitations, ensuring that the research conclusions have both breadth
and depth and can accurately reflect the actual situation of rural residents.

2.2. Multiple Linear Regression Model (OLS)

Multiple linear regression aims to reveal the linear relationship between multiple independent
variables and one continuous dependent variable[>6l. In this study, considering that the impact
of income on the health score may not be a simple linear one and there may be a decreasing
marginal effect, the square term of income is introduced. At the same time, factors such as age,
gender, and BMI also affect the health score and need to be included in the model as control
variables.
1.Model Setting
Let the dependent variable Y be the health score of rural residents, the independent variable X;
be the individual income (in ten - thousand yuan per year), X, = X? be the square term of
income, X5 be the age, X, be the gender (male = 0, female = 1 ), and X5 be the BMI. The general
form of the model is:

Y = Bo + B1Xy + B2X; + B3X3 + PuXy + PsXs + £ (1)
Among them, 3, is the intercept term, representing the expected value of the health score when
all independent variables take a value of 0; 3;(i = 1,2,-:-,5) are the regression coefficients,
measuring the impact degree of each independent variable on the dependent variable; € is the
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random error term, which follows a normal distribution with a mean of 0 and a variance of o2,
that is, £ ~ N(0, 02).

2.Matrix Representation

Represent the above - mentioned model in matrix form. Let Y be ann X 1 dependent - variable
vector, X be an n X k independent - variable matrix ( n is the sample size, k = 6 is the number
of independent variables, including the intercept term), 8 be a k X 1 regression - coefficient
vector, and £ be an n X 1 error vector. Then the model can be written as:

Y=XB+¢ (2)
Among them,
_BO_
Y; 1 X117 X1 X313 X410 Xsp Bs &
v=Blx= [l K X e Xe Xal B
. . . . . . . 3 .
Yn 1 Xln in X3n X4n XSn 84 €n
35

3.Parameter Estimation (Ordinary Least Squares - OLS)

The goal of the ordinary least - squares method is to find a set of regression coefficients 3 such
that the sum of squared residuals

S(B) = XL, & = (Y —XB)T(Y — XB) (3)
Take the partial derivative of S(3) with respect to § and set it equal to 0, we can get:
62—(? = —2XT(Y = XB) = 0 (4)
After rearrangement, we obtain the normal equation system:
XTXp = X1y (5)
If XTX is invertible, then the OLS estimated value of the regression coefficient is:
B=(X"X)XTY (6)

2.3. Path Analysis Model

The path analysis model is used to analyze the causal relationships between independent
variables, mediating variables, and dependent variables, and quantifies the strength of these
relationships by estimating the path coefficientsl”.8l. In this study, we assume that income
affects the health level through two mediating variables, namely food consumption expenditure
and medical expenditure, while controlling for factors such as age, gender, education level, and
region.
Variable definition: Let the independent variable X be the income level, the mediating variables
M; be the food consumption expenditure, M, be the medical expenditure, and the dependent
variable Y be the health level. The control variables are represented by C;, C,, -+, Cp,.
1.Total - Effect Model

Y=cX+YL, oCi+ ¢ (7)
Among them, c is the total - effect coefficient of income on the health level, ; are the regression
coefficients of the control variables, and ¢, is the random error term.
2.Mediating - Effect Model

Patha, :
M; =a; X+ XL, BiCi + &, (8)

Patha, :
M, = a, X+ XL, viCi + &3 (9)

Pathb; :
Y = b1M1 + CIX + 2{;1 SiCi + 84 (10)

Pathb, :
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Y = b2M2 +c'X+ Z?zl ZiCi + € (11)
Among them, a;, a, are the impact coefficients of income on food consumption expenditure and
medical expenditure respectively, b;,b, are the impact coefficients of food consumption
expenditure and medical expenditure on the health level respectively, ¢’ is the direct - effect
coefficient of income on the health level after considering the mediating variables, B;,v;, 6;, ;
are the regression coefficients of the control variables in different paths, and ¢,, €3, €4, €5 are the
random error terms.
3.Parameter Estimation (Structural Equation Model - SEM)

The path analysis model usually uses the method of the structural equation model (SEM) for
parameter estimation. SEM is a comprehensive statistical method that can simultaneously
estimate the parameters in multiple equations and test the goodness - of - fit of the model.
According to the above - mentioned model setting, specify the relationships between
independent variables, mediating variables, dependent variables, and control variables to
construct a structural equation model. Use the maximum - likelihood estimation method to
estimate the parameters in the model.

3. Results

3.1. The Current Situation of Rural Residents' Income and Health

As shown in Tablel, the statistical results of the model show that with a sample size of 3727 ,
the R? value is 0.62, and the adjusted R? value is 0.59 . This indicates that the model can explain
59% — 62% of the variation in health scores, suggesting that the model has good explanatory
power. The F - value is 38.7 , and the p - value is less than 0.001 , indicating that the entire
regression model is highly significant statistically. That is, all independent variables together
have a significant impact on health scores.

Table.1. Multiple Linear Regression Results

. Coefficie Robust Standard t- p- 95% Confidence
Variable
nt Error value value Interval

Income 1.5 0.15 10 0 [1.20, 1.80]
[ncome -0.03 0.01 3 0.003 [-0.05, -0.01]
Square

Age -0.12 0.05 -2.4 0.016 [-0.22,-0.02]
Gender 2 0.6 3.33 0.001 [0.82,3.18]

BMI -0.2 0.1 -2 0.046 [-0.40, -0.004]

The core conclusion reveals a significant inverted U - shaped relationship between income and
health scores: Specifically, for every 10,000 - yuan increase in income, the health score initially
increases significantly by 1.5 points ( ; = 1.50,p < 0.001 ). However, this positive effect
decreases marginally as income increases, as confirmed by the negative coefficient of the
income - square term ( —f3, = —0.03,p = 0.003 ). By finding the extreme point through the first

- order derivative, the formula is:
) 1.50

=B 2BX =0 X=—Jt= =25 (12)
It can be seen that when the annual income reaches 250,000 yuan, the improvement effect of
income on health reaches its peak. After that, the growth rate slows down or may even decline.
As shown in the Figure 1, this non linear relationship is visually presented by an inverted U -
shaped curve, where the horizontal axis represents income (in ten - thousand yuan) and the
vertical axis corresponds to the health score. This curve is fitted by a quadratic function, clearly

marking a key inflection point. That is, when the income reaches 250,000 yuan, the health score
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reaches its peak and then begins to decline. The relationship between income and health is a
non - linear association, showing an inverted U - shaped relationship.

20 1

Extreme Point
(25,18.75)

Health Score

'}I(] Zili ) 4 0
Income

20 4

Figure 1. linear Relationship between Income and Health Score

To further confirm the conclusion, after calculating the health scores of rural residents in
different income groups, the results are shown in Table 2. From the data comparison, the
average health score of the high - income group is higher than that of the low - income group,
which initially reflects that income growth has a certain positive impact on health. The
difference in health scores between the middle - high - income groups is only 1.6 points. This
confirms that as the income level increases, the positive promotion effect of income on the
health score gradually weakens, and the growth rate of health improvement brought about by
income growth slows down.

Table.2. Comparison of Health Scores in High and Low Income Groups

Income Group Average Health Score ~ Standard Deviation
Low Income (< 150,000 yuan) 65.2 12.1
Middle Income (150,000 - 250,000 yuan) 78.5 10.3
High Income (> 250,000 yuan) 80.1 9.8

The practical significance of the inverted U - shaped relationship between income and health
scores is further analyzed. Among different income groups, the impact of income increase on
health varies. For low - income groups (with an annual income of less than 250,000 yuan), an
increase in income significantly improves the health level, showing a steep positive relationship
in slope. For high - income groups (with an annual income of more than 250,000 yuan),
although income still has a positive effect on health, this promoting effect is significantly
weakened, and the slope becomes gentle. This finding has important policy implications: For
low - income groups, increasing the income level can directly and significantly improve their
health conditions, such as by implementing a minimum - wage policy and providing
employment support. For high - income groups, more attention needs to be paid to non -
economic factors such as work pressure and mental health, which may have potential negative
impacts on health.

3.2. 3.2 Core Paths for Income to Improve Health

According to the given path analysis and regression - coefficient table, the core - path analysis
reveals the complex mechanism of the impact of income on the health level. The results are
shown in Figure 2,Table3,Table4.
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Figure 2. Path Analysis Diagram

Table.3. Regression - Coefficient Table

Path Coefficient Standard Error P - value 95%c,
X = M2(ay) 0.15 0.03 0.002  [0.09, 0.21]
M1 - Y(b,) 5.7 1.2 0.001 [3.3,8.1]
M2 - Y(b,) -3.2 0.9 0.002 [-5.0,-1.4]
X -Y(c) 1.8 0.6 0.003 [0.6, 3.0]
Total Effect (c) 4.5 0.7 0 [3.1,5.9]

Table.4. Bootstrap Results of Indirect Effects
Mediating Path Indirect Effect  Bootstrap  Significance

X->M1-Y 1.82 [1.02,2.89] Significant
X->M2-Y -0.48 [-0.92,-0.15] Significant
Total Indirect Effect 1.34 [0.65,2.45] Significant

Specifically, income not only has a positive direct impact on the health level (the total effect c is
significant), but also indirectly affects health through two mediating paths: First, an increase in
income promotes food - consumption expenditure ( M; ), which in turn improves the health
level (the path a; — by is significant), indicating that the improvement of diet quality and
nutritional intake is an important way for income to affect health. Second, an increase in income
also leads to an increase in medical expenditure (M,). However, unexpectedly, the increase in
medical expenditure has a negative impact on the health level (the path a, = b, is significant),
which may be related to the efficiency of medical - resource utilization or the economic burden
of medical expenses. Nevertheless, the comprehensive indirect effect of the two mediating
paths is still significant, and the total indirect effect and the direct effect together constitute the
comprehensive impact of income on the health level. Therefore, the core path can be described
as: Income acts on the health level through an increase in food - consumption expenditure
(positive mediation), an increase in medical expenditure (negative mediation, but the total
indirect effect is positive), and a direct effect.

4. Conclusions

This study deeply explores the impact of income level on the health of rural residents through
multi - source data and multiple econometric analysis methods, and draws the following core
conclusions:

203



Frontiers in Humanities and Social Sciences Volume 5 Issue 4, 2025
ISSN: 2710-0170

There is an inverted U - shaped relationship between income and health scores: Based on the
multiple linear regression model, when the sample size is 3727 , the model's R? value is 0.62,
the adjusted R? value is 0.59 , and the F - value is 38.7 (p < 0.001 ), indicating that the model
has good explanatory power and is overall significant. There is a significant inverted U - shaped
relationship between income and health scores. For every 10,000 - yuan increase in income, the
health score initially increases significantly by 1.5 points, but the positive effect decreases
marginally as income increases. When the annual income reaches 250,000 yuan, the
improvement effect of income on health reaches its peak, and then the growth rate slows down
or may even decline. Among different income groups, for low - income groups (with an annual
income of less than 250,000 yuan), an increase in income significantly improves the health level;
for high - income groups (with an annual income of more than 250,000 yuan), the promoting
effect of income on health is significantly weakened.

Core paths for income to affect health: Income has not only a significant positive total effect on
the health level but also an indirect impact through two mediating paths of food - consumption
expenditure and medical expenditure. An increase in income promotes food - consumption
expenditure, which in turn improves the health level. At the same time, an increase in income
leads to an increase in medical expenditure, which has a negative impact on the health level,
possibly related to the efficiency of medical - resource utilization or the economic burden.
However, the comprehensive indirect effect of the two mediating paths is significant and,
together with the direct effect, affects the health level.

Policy implications: For low - income groups, increasing the income level can directly and
significantly improve their health conditions, which can be achieved through measures such as
implementing a minimum - wage policy and providing employment support. For high - income
groups, more attention should be paid to the potential negative impacts of non - economic
factors such as work pressure and mental health on health.
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