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Abstract
Introduction The term “health poverty trap” describes a vicious cycle in which developing countries or regions 
become trapped in low levels of health and poverty during the process of modernization. Although significant 
progress has been made in alleviating poverty in China, there is still a need to further enhance the living conditions of 
its impoverished population.

Methods This research utilizes the data of the three national representative panel surveys from 2014 to 2020. The 
primary objective is to gain a better understanding of the intricate relationship between health and poverty. To 
examine the self-reinforcing effects of the cumulative cycle between health and poverty, we employ unconditional 
quantile regression analysis.

Result The low-income group exhibits lower overall health status compared to the average level. Economic 
constraints partially hinder the ability of low-income individuals to access healthcare resources, thereby reinforcing 
the cyclical relationship between health and poverty. Additionally, the unique psychological and behavioral 
preferences of individuals in health poverty act as indirect factors that further strengthen this cycle. Health poverty 
individuals can generate endogenous force to escape the “health poverty trap” by enhancing their confidence levels 
and digital literacy.

Conclusions The research examines the coexistence of health gradients and economic inequality among Chinese 
residents. Additionally, the study explores the endogenous force mechanism of escaping the health poverty trap from 
psychological and behavioral perspectives. This research also offers insights into optimizing government poverty 
alleviation programs to effectively address this issue.
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Background
The relationship between health and economic growth 
has long been a subject of keen interest for researchers 
across various disciplines, including economics, sociol-
ogy, and demography. In the context of global economic 
development, considerable disparities exist in income 
levels and health outcomes among nations [1]. Devel-
oped countries with higher incomes tend to enjoy better 
overall health, exhibiting a significant positive correla-
tion between income and health [2]. In contrast, devel-
oping countries often find themselves trapped in a cycle 
of low income, low consumption, and poor health [3]. 
Despite the diverse levels of progress achieved in eco-
nomic growth, developing nations have faced significant 
obstacles in effectively mitigating poverty. The issue of 
widespread and enduring poverty remains a pressing and 
formidable challenge for these countries [4, 5].

The 2019 Nobel Prize in Economics was awarded to 
three development economists who proposed experi-
mental approaches to alleviating global poverty, prompt-
ing people to reflect on practical solutions to poverty [6]. 
According to Nobel laureates Abhijit V. Banerjee and 
others, even if sufficient resources are provided to people 
experiencing poverty, it does not guarantee the avoidance 
of a “poverty trap” [7]. Their empirical research exam-
ined 18 impoverished countries and regions, concluding 
that people remain poor because they do not effectively 
allocate resources to aspects that promote their sustained 
and positive development, such as health and nutrition. 
In other words, the inability of the impoverished popula-
tion to escape from their current circumstances contrib-
utes to worsening their health conditions. This reciprocal 
cause-and-effect relationship results in a vicious cycle 
of poverty, deepening the plight of individuals trapped 
within it, thereby perpetuating a long-term state of 
low-level equilibrium [8, 9]. The phenomenon known 
as the “health poverty trap” emerges from the interplay 
between deteriorating health resulting from poverty and 
the persistent inability to escape poverty [10]. This state 
is characterized by the mutual reinforcement of poverty-
induced health decline and the ongoing cycle of poverty, 
creating a situation where individuals or communities are 
trapped in a cycle of poor health and persistent poverty.

From 1978 to the end of 2018, the rural poverty pop-
ulation in China witnessed a significant decline from 
770  million to 16.6  million individuals, resulting in a 
poverty incidence rate of 1.7%. As of 2020, absolute pov-
erty has been largely eradicated according to China’s 
current poverty standards. Consequently, the focus of 
poverty alleviation efforts has shifted towards addressing 
and mitigating multidimensional relative poverty stem-
ming from imbalances and inadequacies in development 
[11]. Throughout the course of poverty alleviation, it has 
become increasingly evident that health risks extend 

beyond the realm of illness. They also have adverse 
effects on labor and economic income. The intercon-
nection between health and poverty is intricately woven. 
From a household perspective, the health status of fam-
ily members directly impacts the quantity and qual-
ity of household labor. Poor health not only jeopardizes 
income stability but also diminishes the overall living 
standards of the household, resulting in a state of pov-
erty [12]. Consequently, phenomena such as “poverty due 
to illness” and “falling back into poverty due to illness” 
emerge. Understanding the causal relationship between 
health and poverty, as well as comprehending the unique 
psychological and health behavioral preferences of indi-
viduals trapped in the health poverty cycle, is crucial for 
addressing this issue [13].

Literature review
The theory of the poverty trap in developing countries 
has its roots in the early days of the emergence of devel-
opment economics during the 1950s. Notable theories in 
this realm include Nurkse’s theory of the “vicious circle 
of poverty,” Nelson’s theory of the “low-level equilib-
rium trap,” and Myrdal’s theory of “circular cumulative 
causation” [11, 14, 15]. However, in the late 1960s, with 
the resurgence of neoclassical economics in the field of 
development economics, the development of poverty 
trap theory experienced a gradual deceleration [16].
From the 1980s onward, research began to focus on the 
mechanisms through which poverty depletes individuals’ 
psychological resources. This resulted in the emergence 
of the psychological trap theory of poverty, approached 
from a behavioral economics perspective [17]. Moving 
into the 21st century, a group of economists capitalized 
on advancements in new growth theory, information 
economics, new institutional economics, and econo-
metric techniques to advance the study of poverty traps. 
This involved shifting the analysis of poverty traps from a 
macro-level to a micro-level and from theoretical expla-
nations to empirical investigations [18].

Existing literature has extensively researched the issue 
of poverty traps and can be categorized into the fol-
lowing two areas: firstly, economists have attempted to 
explore the mechanisms underlying the formation of 
poverty traps, which are the underlying factors that lead 
to persistent poverty [19, 20]. In traditional poverty trap 
theories, sufficient material capital and investment are 
key to escaping poverty. However, contemporary studies 
on poverty traps focus on population growth and mate-
rial capital and consider the impact of natural resources, 
geographical environment, cultural education, political 
institutions, crime, and disease and disasters [21]. Sec-
ondly, researchers have proposed diverse poverty allevia-
tion measures from different perspectives. Escaping the 
poverty trap requires a significant increase in investment 
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in human capital to drive sustained and stable economic 
growth [22]. Owen and Barclay suggest a poverty reduc-
tion strategy from an institutional standpoint [23]. Spe-
cifically, the focus is on effectively implementing specific 
policies at the micro-level, while institutional innova-
tion is pursued at the macro-level. The choice of poverty 
reduction strategies should be aligned with the level of 
economic development [24]. In regions with lower lev-
els of economic development, universally applicable 
poverty reduction policies are considered more suitable. 
However, targeted poverty reduction strategies become 
necessary as the economy progresses to help individuals 
accumulate greater human capital through precise poli-
cies [25].

The issue of health and poverty has attracted signifi-
cant academic attention. From a resource endowment 
perspective, health is considered a natural capital accom-
panying individuals throughout their life cycle [26, 27]. 
Research has shown a gradient in health outcomes based 
on differences in economic income [28, 29]. Specifically, 
individuals with lower economic and social status face 
notable disadvantages in terms of health compared to 
those with higher economic and social status, resulting 
in health inequalities. When health inequalities, income, 
and poverty intertwine, there is a significant risk of being 
trapped, or even locked, in a “health poverty trap“ [30, 
31]. This trap can be described as a sequence of events: 
health inequalities leading to health impairment among 
low-income populations, which triggers the onset of dis-
eases. Subsequently, opportunities are lost, capabilities 
are deprived, and economic hardship intensifies, caus-
ing a decline in earning capacity. Ultimately, individuals 
find themselves trapped in a cycle of poverty they can-
not escape. Moreover, it is worth noting that the impact 
of income disparity on health can have a delayed effect 
[32]. Specifically, when there is a significant income gap, 
it can have detrimental effects on health. Despite exten-
sive research on the causal relationship between health 
and poverty, there remains a limited understanding of the 
challenges associated with breaking free from the cycle of 
low-level accumulation of health and poverty. The self-
reinforcing effects and endogenous forces of poverty alle-
viation are not well explored, particularly in China, where 
empirical evidence is scarce. China’s poverty alleviation 
efforts have indeed achieved tremendous success [33]. 
However, the current challenge lies in how to further 
improve the living standards of the impoverished popula-
tion. This is not only a theoretical issue but also an urgent 
reality.

In numerous studies within the field of welfare econom-
ics, it is widely acknowledged that the health status of a 
population is associated with their income [34, 35]. How-
ever, this correlation is recognized as imperfect. Angus S. 
Deaton, recipient of the 2015 Nobel Prize in Economics, 

contends that income inequality, in and of itself, is not 
inherently harmful to health. Instead, he posits that as 
income inequality widens, the positive impact of higher 
personal incomes on health becomes more pronounced 
[34]. Concurrently, low-income groups contend with a 
relative scarcity of health resources, particularly when 
engaged in physically demanding occupations. Conse-
quently, while the affluent experience better health, the 
health disparity between low-income groups and their 
wealthier counterparts expands. This paper advances the 
hypothesis of a direct self-reinforcing effect within the 
cyclic relationship of health and poverty. Compared to 
previous research, this research innovates using the latest 
nationwide representative data to assess the health gra-
dient among Chinese residents and examine the coexis-
tence of health inequality and economic inequality. This 
study employs a descriptive analysis approach to examine 
health indicators across varying economic income levels. 
These health indicators manifest in both the subjective 
realm, as observed in the health gradient of Self-Rated 
Health (SRH) indicators, and the objective domain, as 
indicated by the total cost of medical treatment incurred 
in the previous year.

Furthermore, the concept of an indirect self-reinforcing 
effect pertains to specific psychological and behavioral 
tendencies among economic individuals that intensify 
the self-perpetuating cycle of health poverty, impeding 
endogenous motivation to escape the health poverty trap. 
Within the framework of behavioral economics, studies 
have transitioned from examining surface causality to 
delving into the internal micro-behavior that underpins 
the relationship between health and poverty [36, 37]. 
Essentially, the low-level equilibrium between health and 
poverty is posited to be self-reinforcing through indi-
viduals’ psychological and behavioral inclinations. This 
process involves the endogenous motivation required 
to break free from the poverty trap. In this research, 
unconditional quantile regression analysis is employed 
to examine the self-reinforcing effects of the cumula-
tive cycle between health and poverty. Additionally, the 
research explores the endogenous mechanisms involved 
in breaking free from the health poverty trap, taking into 
account psychological and behavioral perspectives. It 
aims to uncover the essence of health poverty and clarify 
the directions for optimizing government poverty allevia-
tion programs.

Methods
Unconditional Quantile Regression (UQR) comprehen-
sively analyzes explanatory variables’ influence on the 
dependent variable’s unconditional distribution [39]. 
UQR serves as a complementary method to Conditional 
Quantile Regression (CQR). Within econometrics, UQR 
is recognized as a primary technique for uncovering 
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heterogeneity and identifying differential effects across 
different quantiles [38]. By estimating the results of the 
independent variables at different quantiles, UQR can 
identify the differences in impact across various quantiles 
within the same sample. In this research, the adoption 
of UQR methods allows for the detection of the indirect 
self-reinforcement effects between income and variables 
related to psychological and behavioral preferences, as 
well as the heterogeneity across the income distribution 
and urban-rural divide. The Recentered Influence Func-
tion (RIF) is commonly defined as follows:

 

RIF (y; ν, FY ) =

ν(FY ) + IF (y; ν, FY ) =

ν(FY ) + ∂ν[(1− t)FY + t∆y]/∂t|t=0

 (1)

In this context, y represents the dependent variable, Fy

represents the cumulative contribution of y  and v (Fy)

represents a real-valued functional. ∆y represents the 
indicator variable that takes the value of 1 at y  and 0 
elsewhere, indicating the probability measure. In the case 
of quantiles, the RIF is typically expressed as:

 
RIF (y;qτ ) = qτ +

τ − 1{ y � qτ}
fY(qτ )

 (2)

where qτ  represents the value of the dependent variable 
at that particular quantile τ . 1 {y ≤ qτ} corresponds to 
an indicator function that takes the value of 0 or 1, distin-
guishing whether the value is an outcome variable. fY (•)  
refers to the estimated density function of the dependent 
variable obtained from the sample.

 p[RIF (yit;qτ ) = τ/fY(qτ )|Xit, ci] = X ′
it[fY(qτ )β] + ci  (3)

Xit indicates all treatment and control variables,ci repre-
sents individual fixed effects.

 

p[RIF (yit; qτ ) =

τ/fY(qτ )|Xit, ci]/fY(qτ )

+ qτ + (τ − 1)/fY(qτ )

= X ′
itβ + ci

 (4)

Since ci captures all constant terms, Eq. (3) can be simpli-
fied to the following form:

Data
The primary data source for this research is the China 
Family Panel Studies (CFPS) microdata. The data col-
lection process utilized a stratified multi-stage random 
sampling method covering 25 provinces in China. CFPS 
is a nationally representative and high-quality database 

widely employed in various social science disciplines 
[39]. For this analysis, the authors utilized CFPS panel 
data from 2016, 2018, and 2020. To ensure data accu-
racy and completeness, the authors first excluded under-
age respondents and individuals with responses such 
as “don’t know,” “refused to answer,” “not applicable,” or 
missing values for each indicator. After this exclusion, the 
final sample consisted of 37,219 respondents in Table 1, 
with 18,239 residing in urban areas and 18,980 in rural 
areas.

The first dependent variable is the incidence of health 
poverty, represented as a dummy variable where the 
occurrence is denoted as one and non-occurrence as 
zero. The coexistence of poor health and economic 
poverty serves as two key indicators to determine the 
prevalence of health poverty. In existing independent 
measurement studies, the interpretation of the concept 
of health poverty is mostly based on a single dimension 
or indicator of self-assessment of health status and eco-
nomic poverty [40, 41]. For example, Pascual-Sae used 
the traditional poverty measurement method (Foster-
Greer-Thorbecke, FGT) to study the dynamic changes 
in health poverty in Spain, an measured health poverty 
through self-assessment of health [42]. At present, there 
is little theoretical research on health poverty, mostly 
relying on capacity poverty theory and multidimensional 
poverty theory. Regarding economic indicators, the CFPS 
survey questionnaire provides information on individu-
als’ annual total financial income. Regarding the selection 
of the poverty line, this study utilizes the local minimum 
living standard from the first quarter of the survey year 
[43]. For instance, in Guangdong, the minimum living 
allowances for urban and rural residents were 6,180 yuan 
and 4,513 yuan, respectively, in 2016. By 2020, these val-
ues had increased to 10,008 yuan and 7,998 yuan, respec-
tively, in urban and rural areas of Guangdong Province. 
Regarding health indicators, individuals with self-rated 
health (SRH) scores of 5 points in the CFPS are consid-
ered unhealthy. SRH scores are consistent with objective 
health status and can be used as a global measure of the 
health status of the general population [44–46]. Consid-
ering economic and health indicators, individuals with 
SRH scores of 5 and a personal income below the local 
minimum living standard are defined as experiencing 
health poverty. Based on calculations, 1958 individu-
als in the sample experience health poverty, resulting in 
an approximate health poverty occurrence rate of 5%. 
Among them, the urban health poverty occurrence rate is 
2%, while the rural health poverty occurrence rate is 8%. 
This shows that there is a clear urban-rural dichotomy in 
the incidence of health poverty among Chinese residents, 
with rural residents having a higher incidence of health 
poverty than urban residents.
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Taking into consideration that disparities in health 
behaviors play a crucial role in contributing to health 
inequality, this research has specifically chosen four per-
tinent variables associated with individual psychological 
factors and preferences in health behavior. Specifically, 
this article has focused on a variable related to health 
psychology. Previous research has shown that confidence 
has a positive impact on SRH [47]. The assessment of 
respondents’ confidence in their future provides insights 
into their subjective belief in their capacity to overcome 
current circumstances. Individuals with higher levels of 
confidence generally demonstrate a more optimistic per-
spective on life and possess greater resilience in the face 
of challenges. In the CFPS database, a grading system 
ranging from 1 to 5 is employed to quantify confidence 
levels, with 1 indicating very low confidence and 5 repre-
senting very high confidence.

Concerning variables related to health behavior, the 
CFPS questionnaire included three relevant indicators. 
One of the related variables about health behavior is the 
frequency of exercise, which mainly refers to physical 
activity in and out of the house for strong physical fit-
ness, pleasure, and so on, and does not include cycling 
and walking for the sole purpose of going to work. The 
frequency is divided into three levels, no exercise = 0, 

exercise less than once a week = 1, and exercise not less 
than one time per week = 2.

Digital literacy is one of the variables associated with 
health behavior, and it is measured in four dimen-
sions: digital use, digital life, digital learning, and digi-
tal information [48–51]. Digital use is assessed through 
the question in the questionnaire: “Do respondents use 
mobile networks?” Then digital life is characterized by 
the continuous variable of daily internet usage duration 
reported by the respondents. Specifically speaking, a lon-
ger internet usage duration implies a higher frequency 
of digital technology usage. For the digital learning mea-
sure, a value of one is assigned to taking various courses 
or attending online training; otherwise, it is zero. This 
research also includes the dimension of digital infor-
mation, which categorizes the significance of obtaining 
information via the Internet into five levels from 1 to 5. 
A higher level reflects a larger reliance on Internet-based 
information retrieval. Finally, this investigation uses a 
two-step clustering analysis to categorize the 37,367 
observed sample values into four levels. A higher level 
indicates that this population utilizes digital technology 
more frequently and has a higher level of digital literacy.

The indicator of medical decisions refers to the type 
of institution that people generally select when they 
become unwell. The literature demonstrates that, when 

Table 1 Descriptive statistics
Variable Definition Full Samples

Obs = 37,219
City Residents
Obs = 18,239

Rural Residents
Obs = 18,980

Mean S.D. Mean S.D. Mean S.D.
Dependent Variables
Incidence of Health 
Poverty

1 = poor health and poverty occur simultaneously; 
0 = otherwise

0.05 0.22 0.02 0.14 0.08 0.28

Health Status 1–5 represents self-rated health from very healthy to very 
unhealthy

2.90 1.16 2.85 1.13 2.95 1.18

Income Annual personal economic income (RMB) 29635.73 65609.13 33287.79 39956.04 26126.25 82957.77
Explanatory Variables
Digital Literacy 1–4 represents digital literacy levels from weak to strong 2.65 1.16 2.79 1.11 2.51 1.19
Confidence 1–5 represents confidence level from very unconfident to 

very confident
4.07 0.96 4.11 0.92 4.03 1.00

Exercise Frequency 2 = often; 1 = sometimes;
0 = never

0.80 0.95 0.88 0.96 0.71 0.94

Medical Decisions 1–5 represents selection of medical institution level from 
low to high

3.20 1.61 3.32 1.63 3.08 1.58

Control Variables
Age Years 44.59 15.88 43.22 15.18 45.91 16.41
Gender 1 = male; 0 = female 0.56 0.50 0.56 0.50 0.57 0.50
Marriage 1 = married; 0 = otherwise 0.79 0.40 0.79 0.41 0.80 0.40
Policital Status 1 = With a political identity;

0 = No political identity
0.04 0.19 0.02 0.16 0.05 0.22

Education Years of schooling 7.38 5.05 8.85 4.60 5.97 5.05
Family Size The number of members in the household 3.98 2.06 3.83 2.01 4.12 2.10
Medical convenience 1–5 represents the transportation convenience of seeking 

medical treatment from not convenient to convenient
3.26 0.96 3.47 0.90 3.05 0.98

Medical Service Level 1–5 represents medical service capacity from low to high 3.30 0.93 3.46 0.88 3.14 0.95
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seeking medical treatment, residents tend to go directly 
to higher-level hospitals, rather than to primary medi-
cal institutions [52, 53]. China issued “Guiding Opin-
ions on Promoting the Construction of the Hierarchical 
Diagnosis and Treatment System” in 2015 [54]. With the 
continuous advancement of the Hierarchical Diagnosis 
and Treatment System, the level of services at primary 
medical institutions has improved significantly. Likewise, 
patients are rationally assigned to various levels of medi-
cal institutions based on their condition. The assignment 
of values to this variable is based on the level of the medi-
cal institution, clinic = 1, community health service sta-
tion/village health room = 2, community health services 
center/town health institution = 3, specialized hospi-
tal = 4, general hospital = 5. As indicated in Table 1, it can 
be observed that rural residents generally prefer lower 
levels of care compared to urban residents.

This research provides a descriptive analysis of other 
control variables. Drawing upon existing research lit-
erature and considering heterogeneity issues, the empiri-
cal analysis controls for other potential factors that may 
influence individual health, including education level, 
age, gender, marital status, family size, medical conve-
nience, medical service level and rural-urban location 
[55, 56]. Age, education level, and family size are treated 
as continuous or ordinal variables, while the remain-
ing variables are categorical. A fixed-effects model with 
provincial variables is employed to address the economic 
inequality resulting from provincial differences. This 
research applies natural logarithm transformations to the 
income and education variables to address heteroscedas-
ticity concerns. Additionally, the age variable is squared 
and divided by 100.

Results analysis
The low-level cumulative cycle between health and pov-
erty includes direct and indirect self-reinforcing effects 
[57]. The former refers to the direct reinforcing relation-
ship between health and poverty. According to the theory 
of health gradients, health tends to vary with changes 
in economic development [58]. Specifically, individu-
als with higher levels of economic income have access to 
more health resources. Wealthier individuals in the same 
geographical area tend to be healthier than those liv-
ing in poverty. Conversely, individuals facing economic 
pressures and inadequate access to health resources may 
experience health deterioration issues. To examine this, 
the research first employs the theory of health gradients 
to test whether health status follows a gradient distribu-
tion with changes in income. If the health status of the 
low-income group is also poor, it suggests the pres-
ence of a direct self-reinforcing effect between health 
and poverty. In this research, the definition of the low-
income group is based on the reference from the “China 

Statistical Yearbook,” which defines it as the bottom 20% 
of income earners. The high-income group refers to the 
top 20% of income earners, while the remaining indi-
viduals are collectively referred to as the middle-income 
group [59]. Simultaneously, the middle-income group 
will be divided into upper-middle-income and lower-
middle-income groups.

Furthermore, this research utilizes a UQR method to 
explore the relationship between health status and eco-
nomic income specifically among the low-income popu-
lation. The purpose is to investigate whether there is 
stratification of health across different income groups. 
This provides further evidence for the self-reinforcing 
relationship between health and poverty. Indirect self-
reinforcing effects refer to the self-perpetuating cycle of 
health poverty intensified by individuals’ psychological 
and behavioral preferences, which inhibit the intrinsic 
motivation to escape the “health poverty trap”. To address 
this, the research includes four core explanatory variables 
in the regression analysis: digital literacy, medical deci-
sions, confidence in the future, and frequency of physical 
exercise. This is done to examine whether there are con-
straint effects in place.

Direct self-reinforcement Effect
Based on the latest CFPS cross-section data, it is 
observed that the health level of Chinese residents sig-
nificantly improves with increasing economic income. 
Additionally, there are notable differences in health lev-
els among different economic income groups in 2020. 
Table  2 shows the proportion of individuals with SRH 
scores of 1 and 2 in each income group. In the overall 
sample, the percentage of individuals with good health 
within the low-income group is only 24.26%. More spe-
cifically, rural residents account for 22.60% of this group, 
while urban residents account for 25.00%. In rural areas, 
there is a significant disparity in health status among dif-
ferent income groups. However, among urban residents, 
there is relatively little difference in health status between 
the middle-income and high-income groups. Regarding 
inter-group health gradient differences, the health gradi-
ent between the 20th and 80th percentiles of individual 
economic income is 9.85%, with the health gradient for 
urban residents being 6.35% and for rural residents being 
17.42%. In Table 3, objective indicators of physical con-
dition are also provided, specifically, the median total 
medical expenses in the past 12 months for each income 
group. The health status of low-income groups is signifi-
cantly lower than that of both middle-income and high-
income groups. Specifically, within the rural population, 
the median total medical expense in the high-income 
group is 795 yuan lower than in the low-income group. 
Similarly, in the urban population, the median total 
medical expense in the middle-income group is 200 yuan 
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lower than that in the low-income group. Additionally, 
there is some fluctuation in the median total medical 
expense for urban high-income individuals.

The analysis of the health gradient reveals a notable 
urban-rural disparity in the health status of individuals, 
with a substantial gap observed between the health of the 
low-income group in rural areas and the middle-income 
and high-income groups. First, low-income groups in 
rural areas often engage in manual labor, which can lead 
to poorer health outcomes. In addition, rural residents 
face relatively limited access to health resources, and thus 
their health status is more likely to deteriorate compared 
to urban residents. From a health gradient perspec-
tive, health inequality among Chinese residents coexists 
with income inequality, particularly in rural areas. While 
income inequality itself may not directly harm health, 
the widening income gap underscores the increasing 
importance of individual income in improving health 
outcomes [60]. It becomes increasingly evident that the 
low-income group faces greater constraints in accessing 
health resources, which further reinforces the cyclical 
relationship between health and poverty at a lower socio-
economic level.

To further examine the self-reinforcing effect of health 
and poverty in the low-level cycle, this research employs 
a URQ model to investigate the impact of health on eco-
nomic income at different income quantiles of panel 

data from 2016 to 2020 (as shown in Table 3). In general, 
health status is significantly associated with economic 
income at different quantiles, and there are significant 
variations in the coefficient changes. In rural areas, the 
impact of health status is most significant for the low and 
medium-income group, with an estimated coefficient of 
0.6667. The coefficients at the 20th and 80th percentiles 
are 0.4130 and 0.826, respectively, exhibiting an inverted 
U-shaped distribution (as shown in Fig.  1). The results 
indicate that the impact of improving health on increas-
ing economic income is less pronounced for high-income 
individuals, while it is more significant for those in the 
middle and lower-income groups. This suggests that 
lower-income rural populations can achieve a virtuous 
cycle of health improvement and income growth.

For urban residents, the coefficients at the 20th, 50th, 
and 80th percentiles are 0.2722, 0.0799, and 0.0248, 
respectively. The evidence suggests that the urban low-
income group has a higher probability of increasing their 
income by improving their health status compared to 
other groups. This implies a greater likelihood for urban 
low-income populations to break free from the “health 
poverty trap,” which may be attributed to the availability 
of better employment opportunities in urban areas. Fur-
thermore, the impact coefficients of health conditions on 
middle-income and high-income groups are relatively 
smaller. This indicates that there is a lower probability for 

Table 2 Descriptive analysis of economic income level and health gradient
Variable Income

(< 20%)
Income
(20% ∼50%)

Income
(50% ~ 80%)

Income
(> 80%)

Health Gradient

Rural Healthy Residents 22.60% 30.20% 36.66% 40.02% 17.42%
the Median of Annual Total Medical Expenses (CNY) 800 200 60 5 795
Obs (1177) (1765) (1765) (1177) -
City Healthy Residents 25.00% 28.58% 29.56% 31.35% 6.35%
the Median of Annual Total Medical Expenses (CNY) 300 100 100 150 200
Obs (1576) (2365) (2365) (1576) -
Full Sample Healthy Residents 24.26% 30.14% 32.15% 34.11% 9.85%
the Median of Annual Total Medical Expenses (CNY) 500 100 100 100 400
Obs (2753) (4130) (4130) (2753) -

Table 3 Quantile regression results based on urban-rural heterogeneity
Variable Full Sample Urban_q20 Urban_q30 Urban_q40 Urban_q50 Urban_q60 Urban_q70 Urban_q80
Health Status -0.0998***

(0.0187)
-0.2722***

(0.0347)
-0.2331***

(0.0290)
-0.1187***

(0.0153)
-0.0799***

(0.0140)
-0.0554***

(0.0112)
-0.0411***

(0.0077)
-0.0248***

(0.0086)
Other control variables Yes Yes Yes Yes Yes Yes Yes Yes
Province - Yes Yes Yes Yes Yes Yes Yes
Obs 18,234 18,234 18,234 18,234 18,234 18,234 18,234 18,234
Variable Full Sample Rural_q20 Rural_q30 Rural_q40 Rural_q50 Rural_q60 Rural_q70 Rural_q80
Health Status -0.2089***

(0.0227)
-0.4130**

(0.1448)
-0.4824***

(0.0417)
-0.6667***

(0.0442)
-0.2826***

(0.0172)
-0.1820***

(0.0094)
-0.1206***

(0.0073)
-0.0826***

(0.0051)
Other control variables Yes Yes Yes Yes Yes Yes Yes Yes
Province - Yes Yes Yes Yes Yes Yes Yes
Obs 18,947 18,947 18,947 18,947 18,947 18,947 18,947 18,947
Note * p < 0.1, ** p < 0.05, *** p < 0.01, corresponding robust standard error in parentheses
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high-income groups to further increase their economic 
income by improving health conditions in urban set-
tings. In summary, a direct self-reinforcing effect exists 
between health and poverty specifically within the low-
income population as a whole.

Indirect self-reinforcing Effect
Based on the benchmark regression, four explanatory 
variables related to psychological and behavioral pref-
erences were added to investigate the indirect self-rein-
forcing effects of health poverty. From Table  4, it can 
be observed that digital literacy is positively and signifi-
cantly correlated with individuals’ economic income. 
This implies that individuals with access to internet infor-
mation sources are likely to possess greater health knowl-
edge, emphasize disease prevention and early detection, 
and positively impact their economic income. However, 
the other variables show varying results. The coefficients 
for selecting healthcare institutions show significant 

differences, with high-income and middle-income popu-
lations showing a stronger inclination toward general 
medical institutions. Conversely, economic constraints 
have a certain degree of influence on the healthcare seek-
ing decisions of the low-income population, causing 
them to favor lower-tier medical institutions.

The variable of confidence does not have a significant 
impact on economic income. However, an interesting 
observation can be made from the coefficients: the influ-
ence of confidence levels on economic income is negative 
for rural population. At the same time, it is positive for 
urban middle and high-income individuals. One pos-
sible explanation for this phenomenon is that rural resi-
dents, if they have confidence in the future, maybe more 
content with their current situation and may not pri-
oritize pursuing higher economic income. On the other 
hand, the urban residents, who have confidence in the 
future, may set higher aspirations for their lives, lead-
ing to higher expectations for increasing their economic 

Table 4 Results of the quantile regression based on income heterogeneity
Variable Urban_q20 Rural_q20 Urban_q50 Rural_q50 Urban_q80 Rural_q80
Health Status -0.2605***

(0.0334)
-0.2619***

(0.0139)
-0.0751***

(0.0144)
-0.2729***

(0.0162)
-0.0197**

(0.0084)
-0.0757***

(0.0045)
Digital Literacy 0.3469***

(0.0573)
0.3328***

(0.0125)
0.1984***

(0.0102)
0.2929***

(0.0176)
0.1544***

(0.0140)
0.1746***

(0.0201)
Medical Decisions -0.0567***

(0.0149)
-0.0319***

(0.0108)
0.0407***

(0.0058)
0.0767***

(0.0145)
0.0621***

(0.0072)
0.0622***

(0.0076)
Confidence -0.0143

(0.0298)
-0.0522**

(0.0218)
0.0057
(0.0140)

-0.0589**

(0.0219)
0.0161
(0.0099)

-0.0091
(0.0106)

Exercise Frequency -0.0316
(0.0303)

-0.1281
(0.0284)

-0.0122
(0.0114)

-0.1611***

(0.0156)
0.0467***

(0.0086)
0.0831**

(0.0091)
Other control variables Yes Yes Yes Yes Yes Yes
Province Yes Yes Yes Yes Yes Yes
Obs 18,234 18,974 18,234 18,974 18,234 18,974
R² 0.1522 0.1022 0.1869 0.1232 0.1310 0.1247
Note * p < 0.1, ** p < 0.05, *** p < 0.01, corresponding robust standard error in parentheses

Fig. 1 Quantile regression results based on urban-rural heterogeneity
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income. Regarding physical exercise, there exists a posi-
tive correlation between the frequency of physical activ-
ity and economic income among high-income groups. 
This correlation may stem from the busy lifestyles and 
work commitments prevalent in these groups, resulting 
in limited opportunities for regular exercise. Engaging 
in appropriate physical activity not only enhances physi-
cal well-being but also positively influences economic 
income. The coefficients for selecting healthcare institu-
tion types show significant differences, with middle and 
high-income individuals tending to prefer general medi-
cal facilities. In the case of low-income groups, the choice 
of healthcare institution for seeking medical treatment is 
more likely to be constrained by economic income, with 
they leaning towards selecting lower-tier medical institu-
tions. When considering other control variables, factors 
such as advanced age, unstable marital status, large fam-
ily size, low medical level and inconvenient medical treat-
ment are commonly observed among individuals living in 
poverty. These factors further diminish their motivation 
and confidence to ameliorate their circumstances.

Endogeneity Analysis
Given that endogeneity may arise due to unobservable 
factors affecting both health and income status, as well 
as the possibility of mutual causation between health 
and income, this study employs instrumental variables to 
address potential estimation bias. Drawing on the con-
cepts proposed by Grossman regarding human capital, 
health is considered as a form of capital that depreciates 
with age, with greater health capital typically implying 

higher productivity and thus higher income [61]. More-
over, Grossman conceptualizes health as a function of 
individual behavior, introducing the concept of a health 
production function. To overcome potential endogeneity 
issues, this study selects smoking, drinking, and insom-
nia-related indicators as instrumental variables reflecting 
health status, as evidenced by previous research [62–64]. 
The instrumental variable estimation results, presented 
in Table 5, include the baseline regression in column (1) 
and the 2SLS regression results incorporating control 
variables in columns (2) and (3). Based on panel data 
from 25 provinces spanning 2016–2020, the final sample 
size is 36,101.

The results in Table 5 indicate that the first-stage F-sta-
tistics for instrumental variable regression are all greater 
than 0, and the Durbin-Wu-Hausman endogeneity tests 
are significant at the 1% level, suggesting that the selected 
instrumental variables have strong explanatory power for 
endogenous variables, thereby confirming the presence 
of endogeneity issues in the model. Therefore, smoking, 
drinking, and insomnia can be considered as endogenous 
explanatory variables for health. Additionally, it is note-
worthy that the estimated coefficients for the effects of 
individual health behaviors (smoking, drinking, insom-
nia) obtained through instrumental variable regression 
are significantly higher than those from the baseline 
regression. This difference suggests that smoking, drink-
ing, and insomnia are detrimental to physical health. 
Ignoring endogeneity issues would lead to an overestima-
tion of the negative effects of individual health behaviors 
on self-rated health.

Endogenous forces to escape the “health poverty trap”
This research places significant emphasis on examining 
the endogenous force behind escaping the “health pov-
erty trap.” Previous analyses have revealed that individu-
als belonging to different income groups demonstrate 
distinct psychological cognitions and behavioral prefer-
ences when caught in the cycle of health poverty [65–67]. 
In other words, these psychological and behavioral fac-
tors may act as internal forces that contribute to escap-
ing the health poverty trap under specific circumstances. 
This study classifies these factors into two dimensions: 
the influence of confidence levels on individuals’ mind-
sets and behaviors in escaping poverty (referred to as the 
confidence motive effect), and the role of behaviors such 
as exercise, healthcare preferences, and utilization of 
digital information as crucial internal forces for achiev-
ing poverty escape (referred to as the behavioral prefer-
ence effect). The dependent variable, “incidence of health 
poverty,” is represented as a binary dummy variable. To 
investigate the presence of endogenous force in escaping 
health poverty, this study employs the Probit model.

Table 5 Results of IV (2SLS) estimation
Variable (1) (2) (3)
Health Status -0.1617***

(0.1452)
-0.5589***

(0.1488)
Confidence -0.1609

(0.0173)
-0.0729**

(0.0320)
Digital Literacy 0.1991***

(0.0163)
0.1808***

(0.0186)
Medical Decisions 0.0494***

(0.0104)
0.0631***

(0.0123)
Exercise Frequency 0.0867***

(0.0176)
0.0832***

(0.0178)
IV: Smoking -0.0787***

(0.1452)
IV: Drinking -0.0643**

(0.0273)
IV: Insomnia 0.2141***

(0.0209)
Other control variables Yes Yes Yes
Province Yes Yes Yes
Time Yes Yes Yes
Weak identification test - F Value = 55.4365 > 10

DWH(P Value)= 0.000
Note * p < 0.1, ** p < 0.05, *** p < 0.01
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The findings presented in Table  6 reveal significant 
effects of each independent variable on the occurrence 
of health poverty at various levels. Specifically, indi-
viduals who have confidence in the future and possess 
digital literacy exhibit a decreased likelihood of expe-
riencing health poverty. However, the variables related 
to healthcare decision-making and exercise yield unex-
pected results, which may be attributed to the influence 
of national policies. Notably, individuals facing health 
poverty are more inclined to choose general and special-
ized hospitals when seeking medical care, a pattern that 
can be attributed to the extensive coverage provided by 
China’s medical insurance system. Since 2018, the basic 
medical insurance coverage rate in China has remained 
consistently high, surpassing 95% [68]. The presence of a 
comprehensive medical insurance system has had a sig-
nificant impact on individuals’ health-seeking behavior 
by reducing out-of-pocket medical expenses and effec-
tively mitigating the risk of health poverty. Regarding the 
variable of exercise, it is important to highlight that indi-
viduals in the health-poverty group also exhibit a greater 
inclination towards regular physical exercise. This trend 
can be directly linked to the national strategy of promot-
ing nationwide fitness and building a healthier China. The 
introduction of the “Healthy China 2030 Planning Out-
line” has guided individuals towards adopting a lifestyle 
that includes regular physical exercise through health 
education initiatives [69]. To support this objective, local 
authorities have taken proactive measures to improve 
exercise environments by establishing fitness venues and 
installing exercise equipment and facilities. These efforts 
contribute to the creation of an environment that fosters 
and encourages a healthier lifestyle for all residents.

Based on the aforementioned findings, it can be 
inferred that the confidence motive effect and the behav-
ioral preference effect play a significant role in escap-
ing the “health poverty trap.” These effects transform 

the self-reinforcing elements of the low-level cycle of 
health poverty into endogenous forces for poverty alle-
viation. One of the fundamental aspects in breaking free 
from the health poverty trap is the pursuit of economic 
equality. By addressing economic inequalities, individu-
als in poverty can overcome the limitations of limited 
access to healthcare resources. When economic equality 
is achieved, individuals can fully benefit from advance-
ments in medical technology and digital information, 
leading to improved health outcomes and overall well-
being. Furthermore, it is essential to develop assistance 
policies that are demand-driven and tailored to the spe-
cific psychological cognition and health behaviors of 
individuals in poverty. Such policies should take into 
account the unique circumstances and needs of individu-
als, ensuring that interventions are effective in address-
ing the root causes of health poverty. In conclusion, this 
research highlights the importance of considering endo-
geneity and emphasizes the significance of economic 
equality and tailored assistance policies in enabling indi-
viduals to escape the cycle of health poverty.

Conclusions
This research provides evidence that health inequal-
ity and economic income inequality coexist among 
the Chinese population. The low-income group exhib-
its lower overall health status compared to the average 
level. Economic constraints partially hinder the ability of 
low-income individuals to access healthcare resources, 
thereby reinforcing the cyclical relationship between 
health and poverty. Additionally, the unique psychologi-
cal and behavioral preferences of individuals in health 
poverty act as indirect factors that further strengthen this 
cycle. Health poverty individuals can generate endoge-
nous force to escape the “health poverty trap” by enhanc-
ing their confidence levels and digital literacy. Therefore, 
this research proposes the following recommendations:

Grassroots civil affairs departments and communities 
should strive to accurately identify individuals experi-
encing health poverty, enhance the health status of their 
family members, and mitigate social health inequality. To 
achieve this, regions can establish identification systems 
during the health poverty identification phase, utilizing 
residents’ health records, family information records, and 
other pertinent data. In the post-health poverty allevia-
tion era, poverty alleviation goals should not be limited 
to avoiding falling back into poverty due to illness or 
being impoverished by illness. Instead, the focus should 
be on improving the health status of socially disadvan-
taged groups and reducing overall health inequality.

Policymakers need to pay more attention to health 
inequality and enhance the cost-effectiveness of health 
interventions. Due to differences in policy objectives, if 
policymakers aim to develop more efficient strategies for 

Table 6 Analysis of endogenous force mechanism
Variable Full Samples City Residents Rural 

Residents
Confidence -0.1838***

(0.0119)
-0.1688***

(0.0237)
-0.1922***

(0.0143)
Digital Literacy -0.1846***

(0.0125)
-0.1252***

(0.0369)
-0.2325***

(0.0153)
Medical Decisions 0.0424***

(0.0086)
-0.0011
(0.0153)

0.0878***

(0.0108)
Exercise Frequency -0.0803***

(0.0144)
-0.0747***

(0.0254)
-0.0498***

(0.0179)
Other Control 
Variables

Yes Yes Yes

Pseudo R² 0.2464 0.1542 0.2644
Obs 36,101 17,630 18,471
Note * p < 0.1, ** p < 0.05, *** p < 0.01, corresponding robust standard error in 
parentheses
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health improvement, they should consider the psycho-
logical and behavioral characteristics of health poverty 
individuals. By reducing the workload and economic 
investment required in the actual intervention process, 
the cost-effectiveness of health interventions can be 
improved, and inequalities in psychological and func-
tional health can be reduced.

From a national perspective, the Chinese government 
is steadfastly following the path of socialism and is com-
mitted to improving the health status of impoverished 
families. This commitment aligns with the shared goals 
of achieving a “Healthy China” and promoting “com-
mon prosperity”. To effectively intervene in the health of 
the impoverished population, it is essential to intensify 
efforts in disseminating health knowledge and enhanc-
ing public health literacy among the general population. 
This approach will empower individuals with the neces-
sary information and skills to make informed decisions 
about their health, leading to improved health outcomes 
and reduced health disparities. Additionally, there is a 
need to enhance the provision of public fitness facilities 
and infrastructure in impoverished regions. This requires 
an increase in the allocation of human and material 
resources to the healthcare system. It is imperative to 
strengthen healthcare insurance and medical assistance 
programs, with a particular emphasis on improving the 
quality of medical services. Priority should be given to 
delivering high-quality primary healthcare resources to 
impoverished areas, aiming to reduce the gap of health 
inequality. By implementing these measures, it is pos-
sible to promote better health outcomes and address 
the healthcare needs of the impoverished population 
effectively.

Further research opportunities exist in this field. Future 
studies can concentrate on specific health policies or 
multidimensional poverty policies. Additionally, the next 
phase of this research aims to develop a predictive model 
that investigates the influence of poverty dimensions on 
individual health and forecasts the ramifications of alle-
viating specific poverty dimensions on individual health 
behavior variables. This approach will facilitate the for-
mulation of more precise policy recommendations.
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