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Does younger children’s social i
health insurance alleviate household
impoverishment due to illness?
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Abstract

Background The ambitious expansion of social health insurance in China has played a crucial role in preventing
and alleviating poverty caused by illness. However, there is no government-sponsored health insurance program
specifically for younger children and inequities are more pronounced in healthcare utilization, medical expenditure,
and satisfaction in some households with severely ill children. This study assessed the effectiveness of child health
insurance in terms of alleviating poverty caused by illness.

Methods Data were collected from two rounds of follow-up surveys using the China Family Panel Studies 2016 and
2018 child questionnaires to investigate the relationship between child health insurance and household medical
impoverishment (MI). Impoverishing health expenditure (IHE) and catastrophic health expenditure (CHE) were
measured to quantify “poverty due to illness”in terms of absolute and relative poverty, respectively. Propensity score
matching with the difference-in-differences (PSM-DID) method, robustness tests, and heterogeneity analysis were
conducted to address endogeneity issues.

Results Social health insurance for children significantly reduced household impoverishment due to illness. Under
the shock of illness, the incidences of IHE and CHE were significantly lower in households with insured children. The
poverty alleviation mechanism transmitted by children enrolled in social health insurance was primarily driven by
hospitalization reimbursements and the proportion of out-of-pocket medical payments among the total medical
expenditure for children.

Conclusions Children’s possession of social health insurance significantly reduced the likelihood of household
poverty due to illness. The poverty-reducing effect of social medical insurance is most significant in rural areas, low-
income families, no-left-behind children, and infants. Targeted poverty alleviation strategies for marginalized groups
and areas would ensure the equity and efficiency of health system reforms, contributing to the goal of universal
health insurance coverage in China.
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Introduction

Over the past four decades, China has experienced
rapid demographic and epidemiological transitions, and
an economic boom that has lifted millions out of pov-
erty [1]. However, even a modest social security system
can be costly, especially with the shrinking labor force
and increasing number of beneficiaries [2] influenced
by China’s urbanization and one-child policy. Severe ill-
ness continues to impose significant financial hardship
on households, particularly on poor urban residents with
limited insurance coverage [3]. Such residents must bear
significant health expenditures to treat severe illnesses,
which often brings a heavy medical risk to their families
[4]. This financial strain is exacerbated when illness leads
to income loss and reduced working capacity, creating a
vicious cycle of illness and poverty. This “illness-poverty-
illness” cycle or “poverty trap” [5-7] is further reinforced
by a “medical poverty trap” [8] characterized by escalat-
ing out-of-pocket (OOP) health payments. In this con-
text, understanding the relationships between health
shocks, economic burdens, and the effects of children’s
social health insurance is crucial in this context. These
relationships are illustrated in Fig. 1.

Health shocks lead to medical impoverishment (MI)
[9], catastrophic health expenditure (CHE), and impov-
erishing health expenditure (IHE), the primary contribu-
tors to economic burden [10-13]. Furthermore, rapid
health expenditure growth creates additional pressure on
household finances [14]. China still faces social inequality
in economic health burdens by region and medical insur-
ance coverage, which is reflected in the high ratio of OOP
payments to total health expenditure [15]. Significant
differences in health status exist among different socio-
economic groups and areas in China [16, 17], with many
younger children being overlooked and excluded from
city health systems [18—20]. Uninsured children are less
likely to seek medical care and receive necessary treat-
ments compared to their insured counterparts, result-
ing in an elevated risk of poor health and mortality [21].
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To address this issue, it is imperative to identify the gaps
in health insurance studies and examine how children’s
health insurance can reduce families’ economic burden
and prevent households from falling into the medical
poverty trap. Encouraging younger children to partici-
pate in social insurance would be logical both economi-
cally and socially.

Most countries have established national healthcare
systems to improve the health and wellbeing of vulner-
able groups such as infants, children, adolescents, and
young adults. The 1998 Urban Employee Basic Medical
Scheme and Urban and Rural Resident Basic Medical
Scheme (URRBMS) in China covered 1.36 billion people
(95% of the population) in 2021 [22], including employ-
ees and retirees in private or state-owned enterprises.
The 2016 New Cooperative Medical Scheme (NCMS)
covers urban and rural residents from the formal labor
market, including children, non-working adults, and
self-employed individuals [19, 23]. In the United States,
programs such as Medicaid and the Children’s Health
Insurance Program (CHIP) represent a national effort to
guarantee health insurance for children [21]. In the case
of Medicaid, the program currently finances approxi-
mately 41% of U.S. births, with CHIP currently serv-
ing approximately half of all children [25]. Similarly, the
National Health Service (NHS) in the United Kingdom,
which was established in 1948, provides free healthcare
at the point of use for the UK population through four
publicly funded systems. Most children rely on the NHS
for healthcare, although prescriptions, and optical and
dental services for adults over 18 years are not covered
[26].

China’s Basic Health Insurance System has undergone
several key stages of development. In 1998, approxi-
mately 90% of farmers paid all medical expenses OOP
and health insurance coverage in urban areas declined
from 53 to 42% [27, 28]. The situation improved with the
State Council approving and implementing Basic Medical
Insurance (BMI) for urban formal sector workers but not
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their families [29]. In 2003, the New Rural Cooperative
Medical Scheme (NRCMS) was officially re-launched as
an optimization of the initial NCMS designed to enhance
coverage for rural households. Between 2003 and 2005,
the national medical insurance system improved rapidly.
In 2007, the Urban Residents Basic Medical Insurance
(URBMI) was piloted in 79 cities to cover non-working
urban residents, including children, students, the elderly,
and disabled groups uncovered since the 1980s [30],
marking a significant step in integrating children into
the healthcare insurance system. According to the 2019
Medical Security Development Statistical Bulletin of the
National Healthcare Security Administration of China
[31], by the end of 2019, the comprehensive medical
security policy of health insurance for poverty allevia-
tion had benefited 200 million poor people and a total of
4.18 million people had been lifted out of poverty due to
illness.

The ambitious expansion of social health insurance
coverage has played a crucial role in preventing and
alleviating poverty caused by illness. “Sandwich classes”
emerged during China’s urbanization and capacity
reduction processes [3]. Unlike the rural poor, the sand-
wich class of poor urban residents did not benefit from
poverty alleviation policies. Furthermore, poor urban
demographics primarily include children, students, and
individuals not covered by URBMI, making them more
vulnerable to falling into or deepening poverty due to
higher health risks and a lack of stable income sources.
This vulnerability can significantly increase household
poverty and intergenerational poverty transmission in
severe cases. The sandwich generation faces dual care
commitments to both aging parents and children, fur-
ther complicating the limited resource distribution [32].

4,500
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These trends underscore the critical role of children’s
social health insurance in mitigating the financial burden
of illness in vulnerable households and emphasize the
need for targeted policy interventions to enhance cover-
age and benefits.

Literature review

Overview

Considerable research on social medical insurance has
been conducted to help prevent households from fall-
ing into the dilemma of “illness of poverty” [33] or “sink-
ing back into poverty due to illness’, also known as the
“medical poverty trap” or “poverty due to illness” [5-9].
Most studies have found that medical insurance allevi-
ates poverty. For example, a study of Senegal’s medical
insurance system revealed that it increased Medicare uti-
lization and protected families from catastrophic health
expenditures [34]. Similarly, a study conducted in 2006
collected family data from rural banks in Bangladesh
and found that small-scale medical insurance signifi-
cantly contributed to poverty alleviation [35]. In Ghana,
researchers discovered that high-OOP medical expendi-
tures could push households back into poverty, whereas
joining social medical insurance could reduce their CHE
[36]. By 2014, over 98.9% of the rural population in China
was enrolled in the NCMS. In 2019, 102.51 million urban
residents, including non-employed and self-employed
residents, college students, and children, participated
in URBMI [37]. China is in the process of implement-
ing URBMI nationwide to provide duplicate insurance
[38]. As the “backstop” guarantee of the health system
has gradually been realized, primary research has shifted
focus from the poverty reduction effect of health insur-
ance [5, 39, 40] to equity in healthcare access, considering
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disparities among different regions, age groups, and
other demographics [40-42]. However, few studies have
focused on children’s health insurance or used nationally
representative data to evaluate the effect of health insur-
ance in terms of reducing IHE and CHE.

Three strategies of health insurance to eliminate poverty
Health insurance plays a significant role in eliminating
poverty. Three main approaches found in health insur-
ance studies can be used to explain the poverty allevia-
tion effect. First, health insurance works by cutting down
household OOP medical payments. Studies have dem-
onstrated that health insurance significantly reduces
household OOP medical payments by 86% and reduces
the poverty rate of households by 7.5% [36]. Expanding
medical subsidies through health insurance also signifi-
cantly reduces OOP expenses and medical debt among
low-income and uninsured groups [44]. In China, health
insurance has effectively reduced illness-related OOP
payments for outpatient and inpatient care [45]. Sec-
ond, health insurance promotes the health performance
of medical services utilized by residents. For example,
some scholars believe that NCMS in some Chinese coun-
ties and cities capitalizes on outpatient and inpatient ser-
vices in pilot areas [46]. Furthermore, it has been found
that China’s NRCMS has improved the condition of “no
treatment for illness” (residents refusing medical atten-
tion). This is also a notable factor in terms of improv-
ing resident health and maintaining a steady supply of
skilled household labor by fully utilizing health services
[47]. Third, an optimized rural medical insurance system
has the potential to prevent people from slipping back
into poverty because of the high medical expenses asso-
ciated with severe illness [48]. It has been revealed that
with every 10% increase in the number of participants in
Medicare, the personal bankruptcy rate would decrease
by 8% [49]. Similarly, research conducted in Chinese cit-
ies such as Linyi in Shandong Province has found that
serious illness expenditure decreased from 8.98 to 8.25%
following the introduction of the NCMS [50].

Despite the importance of comprehensive medical
insurance, empirical studies examining the poverty alle-
viation effects of government-led health insurance in
China have not reached a consensus [3, 51, 52]. Although
public health insurance schemes such as the NRCMS
and URBM]I, have been proven to have a positive effect
on the health of the rural population [40, 47, 53], current
research indicates that the rapid escalation of medical
expenses could weaken the poverty reduction effect of
full medical insurance coverage [40, 54]. Furthermore,
OOP payments are much higher in China than in Organ-
isation for Economic Co-operation and Development
(OECD) countries [15, 22, 40]. Therefore, China still faces
high costs regarding OOP medical services and health
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inequality, particularly in rural areas, and the soaring cost
of OOP payments triggers financial difficulties in vulner-
able groups such as those in low-income households,
infants, and migrant workers who remain uninsured
[16, 53, 55]. Some studies have further indicated that the
NRCMS does not significantly reduce medical burdens
[46, 47, 56].

Studies on children’s health insurance

In addition to studies on Medicare coverage for adults,
many scholars have focused on the relationship between
children’s health insurance and illness-related poverty.
Data from the National Medical Care Expenditure Sur-
vey of 1977 and National Medical Expenditure Survey
launched in 1987 revealed disparities in children’s health
insurance status in the U.S. and their use of health ser-
vices during each of these years and over time. This
research revealed that uninsured children possessed a
lower Medicare utilization ratio and that their families
were associated with a greater likelihood of poverty than
those of insured children [57]. Another study found that
Medicaid, the single largest source of health coverage in
the U.S,, lifted at least 2.6 million people out of poverty.
This poverty relief policy has been the most effective at
assisting disabled people and children, as measured by
data from the 2011 U.S. Census Bureau Population Sur-
vey [58]. Health insurance for children has also been pro-
posed to reduce the incidence of chronic diseases and
mortality among children and play a crucial role in elimi-
nating poverty [26, 59, 60].

In contrast to the research in Western countries,
research on social health insurance for children in China
is limited. Most previous studies have focused on adults,
mainly middle-aged and elderly populations [45, 47, 61],
with less attention dedicated to children’s health insur-
ance compared with studies conducted in the U.S. Few
studies have explored the relationship between children’s
social health insurance and poverty. Most research has
concentrated on participation rates and the reimburse-
ment of children’s social medical insurance, as well as the
health services hierarchy and factors that impact insur-
ance coverage [19, 55, 62, 63]. Intrinsic causality is yet to
be determined. Unlike specialized social health insurance
systems designed for children in developed countries,
China’s insurance system has largely been modeled on
adult standards, often overshadowing the specific needs
of children under the NCMS and URBMI frameworks
[19, 62]. Children’s health needs and developmental
stages that differ from those of adults in terms of physi-
cal characteristics, health risks, and family resource allo-
cation [21, 26, 41, 63]. Furthermore, China has a strong
political and community consensus regarding the impor-
tance of women’s and children’s wellbeing, emphasizing
that “children are the future and hope of the motherland”
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[64]. Furthermore, China’s one-child family policy has
significantly influenced demographic patterns [32, 65]
and childbearing attitudes [64] within families.

The impact of basic medical insurance on children can-
not be assumed to mirror that on adults. Studies explor-
ing the relationship between children’s basic medical
insurance and “poverty due to illness” are scarce. This
term refers to the economic dilemma that households
face as a result of the cost of healthcare and lost income
from illness [66, 67]. The internal causal relationship
between children’s social health insurance and house-
hold financial stability has yet to be conclusively deter-
mined. Does social health insurance effectively alleviate
household financial burdens related to medical expenses
and prevent vulnerable groups from falling into poverty?
Addressing this question would greatly enhance efforts to
eliminate poverty and strengthen children’s health secu-
rity systems. The evidence-based approach employed in
this study shifts the focus from adults to younger chil-
dren in China, effectively assessing the poverty-reduc-
ing effects of social health insurance on this vulnerable

group.

Data and methods

Data description

Following Li and Fang (2018) [62], this study applied two
rounds of follow-up survey data from the China Fam-
ily Panel Studies (CFPS) 2016 and 2018 child question-
naires to the primary variables utilized in the assessment
of children’s characteristics, which were predominantly
derived from the questionnaires conducted in 2016 and
2018. The Child and Adolescent Database of the CFPS
that this study used encompassed children from birth to
15 years of age, providing a comprehensive demographic
and developmental profile of this age cohort within the
context of Chinese society. Additionally, the CFPS was
organized and managed by the Institute of Social Sci-
ence Survey of Peking University, which was officially
implemented nationwide in 2010 and followed up every
two years. The samples from 2016 to 2018 covered 31
provinces (municipalities, autonomous regions) in China
with the total population accounting for approximately
95% of the country’s total population, excluding Hong
Kong, Macau, and Taiwan. Therefore, the samples can be
regarded as nationally representative.

Model setting

The phenomenon of sinking back into poverty as a result
of illness is referred to as poverty due to illness in China
[5-9, 33]. To recognize the poverty-reducing effects of
children’s social health insurance, this study constructed
the microeconometric model defined in Eq. (1) and
shown in Fig. 1 to analyze the poverty alleviation mecha-
nisms of social health insurance by referring to research
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proposed by relevant scholars. Several individual, house-
hold, and regional factors simultaneously affect family
decisions to have younger children (aged under 15 years)
insured and other results concerned with. These factors
would lead to biased results when using the least-squares
method. Therefore, this study employed the fixed-effects
model, which is widely used to avoid problems caused by
time-invariant missing variables.

Poor;gy =a g+ a1SHI;g+ a2SIS;q + 35154 1
X SHIigt + X ist + At +0 s+ @i +eist W)
where Poor; iss a dummy variable designed to measure
whether the family of child ; in province s has experi-
enced poverty due to illness at time t (0 = noand 1 = yes
). SHI,, represents whether child ; in province s at
time ¢ has been insured (0 =noand1 = yes). SISy
represents whether the family is suffering from a
severe illness shock for child ¢ in province $ at time ¢
(0=noand1 =yes). SIS;q4 x SHI,y is the interac-
tion item between social health insurance and the severe
illness shock of children, which refers to the safeguard
effect of children’s enrollment in social health insur-
ance when a household is suffering from a health shock.
@ ; is a compound term composed of the corresponding
regression coefficients. X ist denotes a set of covariates
controlled for children, household, and family, as well as
other confounding factors. A ; is a dummy variable rep-
resenting the research question. § ; denotes the fixed
effects at the provincial level. ¥ i denotes the fixed effects
at the individual level. €ist is a random disturbance term.

Existing literature has identified adverse selection
within China’s URBMI and Urban Employee Basic Medi-
cal Insurance, which is also a recognized phenomenon
in other insurance markets [67-69]. This indicates that
urban residents with worse health statuses or higher
health risks are more likely to be enrolled in medi-
cal insurance programs [70]. Adverse selection in child
enrollees leads to an underestimation of the poverty alle-
viation effect of children’s social health insurance. There-
fore, the ideal approach is to compare children who have
enrolled in social health insurance for the first time with
those who have never been enrolled. This comparison
helps isolate the impact of children’s social health insur-
ance on household poverty alleviation. To address this
issue, this study employed propensity score matching
(PSM) with the difference-in-differences (DID) approach
to assess the statistical significance of group differences
and interaction effects, consistent with the approaches
applied in the primary insurance studies [5, 19, 46, 70—
72]. This methodology enabled us to measure the effect
of children’s social health insurance on reducing house-
hold impoverishment due to illness accurately.
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Consistent estimates can be obtained through PSM
even if the impact of social health insurance on the likeli-
hood of poverty due to illness is nonlinear. The systematic
differences between the treatment (insured children) and
reference (uninsured children) groups were minor, satis-
fying the preexisting common trend assumption of PSM.
The DID method enhances the statistical accuracy of the
results. To eliminate endogeneity bias, it was essential to
ensure that all samples were assigned to obtain two yearly
data points for 2016 and 2018. A balanced panel set was
then constructed by synthesizing unbalanced panel data
for 2016 and 2018.

The insured group was defined as “child aged under
15 years who did not enroll in social health insurance
in 2016 but enrolled in social health insurance in 2018”
and the reference group was defined as “child aged under
15 years who did not enroll in social health insurance
in 2016 or 2018” Children who were enrolled in social
medical insurance in 2016 and 2018, as well as those
who were insured in 2016 but discontinued their cov-
erage by 2018 were excluded. Children under 15 years
of age were chosen as the research sample, as individu-
als aged 16 years and above were categorized within the
Adult Database in the CFPS. Building on this distinction,
this study adopted the developmental stage classification
method proposed by the United Nations Children’s Fund
(UNICEF) to delineate the growth of individuals into
three distinct phases of childhood development, namely
infancy (ages 0-3), early childhood (ages 4—6), and ado-
lescence (ages 7-15), in 2016 and 2018 using histograms.

As shown in Fig. 2, the variations in insurance cover-
age across different age groups changed between the two
years. The child sample was concentrated in the adoles-
cent group with more insured than uninsured children.
In both years, the adolescent group had the highest per-
centage of insured children with slight improvements
from 87.31% in 2016 to 88.06% in 2018. The infant group
had the lowest insurance coverage, slightly decreasing
from 70.09% in 2016 to 69.33% in 2018. This trend may
be attributable to educational policies, family economic
status, and insurance awareness. For example, in China,
children aged 7 to 15 years are typically in the compul-
sory education phase and schools may encourage parents
to purchase social insurance for their children to ensure
their safety and health both within and outside the school
environment. This observation underscores that children
under the age of 15 years are particularly vulnerable to
health shocks, which impact their wellbeing and the
household’s economic situation, highlighting the innova-
tive value and practical significance of this study.

In the first step, the PSM function P (SHI; = 1| X;:)
was estimated, representing the probability of child 7
being enrolled in social health insurance at time t under
specific conditions. Second, a logit model with robust
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standard errors was applied to estimate the propensity
scores of the children. The kernel Matching function was
implemented during weight estimation to ensure that
the treatment group (insured children) and reference
group (uninsured children) had similar characteristics
(observed and unobserved) as a consequence of random-
ization. In the third step, a balance test was employed
among covariates. Subsequently, the average treatment
effect on insured children (7 ﬁ%}j ) [73-75] was estimated
using Eq. (2).
T hrr = Eyxlsir-
=E(AYw|SHI; =1, P (X))) (2)
—E (A You| SHI, = 0, P (X))

where, A Yy = Y1 — Yiie-1,A Your = Yoir — Yoir—1, Vi
is the possible poverty alleviation effect when the child ¢
enrolls in social health insurance at time ¢, and Y{;; is the
possible poverty alleviation effect when the child ¢ does
not enroll in social health insurance at time ¢ . To further
examine the impact of social health insurance on house-
hold impoverishment due to illness, the general DID
model was employed, as specified in Eq. (3):

Poor;y = a ¢+ aInsured;s + a oYear + a 3Insured;

X Year+ X ist+ At +0s+ @+ Eist @)
where Poor;y is a dummy variable indicating whether
the family of child ¢ in province s has experienced pov-
erty due to illness at time ¢ (0 = no, 1 = yes). Insured;,
represents whether child ¢ in province s belongs to
the treatment group (0= notinsured, 1 = insured
). Year is a dummy variable representing the interven-
tion year (2018) (0 = Preéinterventions | = POStintervention )
Insured;; x Year is the interaction item between the
two. @1 represents the estimated average difference in
Poor;y between the treatment and reference groups. @ 2
captures the expected average change in Poor;y, from
before to after the intervention. @3, the DID estima-
tor, indicates the average treatment effect on the treated
(7 ﬁ%}l ) [76]. The model also includes a set of covariates
X ist , as well as fixed effects for time () ;), province (6 ),
and individual (¥ ;). The term ?;; represents the random
disturbance term.

Measures

Dependent variables

The critical issue is whether children’s health insurance
can alleviate the household dilemma of poverty due to ill-
ness. Therefore, the dependent variable should be related
to poverty due to illness, specifically that arising from
children’s illnesses. Following the World Health Organi-
zation’s measurement index for economic risk related to
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severe illness [30], two indices were posited to quantify
the likelihood of poverty due to illness from the perspec-
tives of absolute and relative poverty, namely IHE and
CHE. These indices are utilized according to relevant
research [11, 23, 77] and are defined as described below.

Measuring IHE

Referring to previous studies [13, 23, 78], IHE is a dummy
variable that takes a value of one when a household’s
non-health budget (NHB) is lower than the poverty line
k. NHB is defined as a standardized indicator for family ¢
with children interviewed and is equal to the value of the
annual household income (AHI) minus the annual health
expenditure (AHE) on children. The posited threshold &k
is based on the poverty line given by the 2019 Yearbook
of China’s Poverty Alleviation and Development shared
by the International Poverty Reduction Center in China,
which was defined as 2952 yuan in 2016 and 2995 yuan
in 2018. In this regard, health expenditure is impoverish-
ing if it satisfies the condition NH B < k, indicating that
IHE occurs when medical expenses push a household
below the poverty line after deducting health-related
costs. IHE primarily reflects the situation where a house-
hold falls into poverty after paying for children’s medi-
cal expenses, clearly illustrating the scenario of poverty
due to illness following the financial impact of a child’s
healthcare costs. IHE is represented as follows:

lif AHI > kand AHI — AHE < k
0in other case

IHE = { . (4)

Measuring CHE

CHE occurs when annual medical payments by house-
holds with children account for a large portion of total
health expenditures [12, 23, 38, 50, 79]. CHE is repre-
sented as a dummy variable that takes a value of one if
the household’s annual OOP medical payments exceed
40% of its capacity-to-pay (CTP). CTP is calculated
by deducting subsistence spending from a household’s
actual income. As noted previously, CHE is measured by
documenting household health payments that are large
relative to the CTP [12]. The incidence of CHE can intui-
tively reflect the dilemma of poverty due to illness and is
particularly prevalent in lower-income families who often
rely more on OOP medical expenditures for healthcare.
When a household experiences CHE, it signifies that the
burden of medical costs has disrupted its normal func-
tioning, compelling it to cut back on essential expenses
and potentially leading to increased poverty. CHE is
defined as follows:
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1if OOP/CTP > 40%

CHE = { 0in other case (5)

Independent variable

The kernel-independent variable, namely severe illness
shock (SIS), is a dichotomous variable described below.
Following relevant studies, this research focused on two
measures to quantify the SIS based on the occurrence
of severe illness in children [67, 77, 80]. Specifically, it
takes a value of one when the interviewed children accept
inpatient care or the household’s total medical expendi-
ture exceeds 5000 yuan (approximately 687 dollars at the
current exchange rate) [81]. Otherwise, it takes a value of
zero. In China, 5000 yuan was selected as a criterion to
identify major health shocks as it was approximately five
times a household’s monthly income as of 2016 according
to the Statistical Communiqué of the 2016 National Eco-
nomic and Social Development Report by the National
Bureau of Statistics. This value is also recognized as the
maximum subsidy line of China’s minimum livelihood
guarantee program (Dibao), which ranged from less than
2000 to more than 5000 yuan per capita per year in 2014
[82]. Additionally, this amount has represented a signifi-
cant expense in previous years. For the majority of fami-
lies in the study sample, illness had to be life threatening
or have serious implications for their ability to work if left
untreated.

Covariates

To limit the influence of possible confounders, this study
analyzed research within the previous decade to identify
factors as covariates to prevent potential endogeneity
problems induced by sample bias [19, 74, 81-85], includ-
ing the following.

(1) Child characteristics: age, gender (male/female),
residence status (urban/rural), and schooling (yes/
no), illness episodes (monthly).

(2) Mother characteristics: age, education
(O=illiterate; 1 = primary school; 2 =junior high
school; 3 =senior high school or some school;

4 = college; 5 = postgraduate; 6 = PhD or higher),
health status (1 =very good health; 2 =good health;

3 =relative health; 4 = general health; 5 = poor health),
ever insured (yes/no), ever smoked (yes/no), ever
consumed alcohol more than three times per week
(yes/no).

(3)Household characteristics: household size, age > 60
years (yes/no), and household income per capita.

All covariates listed above have been noted as major
contributors to the dilemma of poverty due to illness,
as indicated by the descriptive statistics in Table 1. This
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Table 1 The descriptive statistics of variables
Variable and Value Insured child Uninsured child

Mean S.D. Max Min N Mean S.D. Max Min N
Dependent variable:
IHE 0.047%** 0.198 1 0 14,167 0016 0127 1 0 2995
1=Yes; 0=No
CHE 0.035%** 0184 1 0 14167 0139 0346 1 0 2995
1=Yes; 0=No
Independent variable:
SIS 0.114*** 0317 1 0 14,167 0181 0385 1 0 2995
1=Yes;0=No
Covariates:
Child characteristics
Schooling 0.731%** 0444 1 0 14167 0508 0500 1 0 2994
1=Yes; 0=No
Age (years) 7A422%%% 4242 16 0 14,167 5352 4688 16 0 2995
Gender 0.535 0499 1 0 14167 052 0500 1 0 2991
1=Male; 0=Female
Residence status 0420%** 0494 1 0 14,167 0456 0498 1 0 2995
1=Urban; 0=Rural
lliness episodes (monthly) 0419*** 0814 13 0 14,167 0420 0723 5 0 2706
Mother characteristics
Health status 2.787%%* 1130 5 0 11,903 2708 1128 5 0 2308
1=Very good health; 2=Good health;
3 =Relative health; 4 =General health;
5=Poor health
Age (years) 34.160%**  6.581 76 0 11,903 32300 6856 63 0 2308
Education 3270 2073 6 0 11,903 3233 2306 6 0 2308
O0=llliterate;
1=Primary school;
2=Junior high school; 3=Senior high school or some school;
4=College;
5=Postgraduate;
6=Ph.D. or higher
Insured 0.907%** 0291 1 0 11,903 0650 0477 1 0 2308
1=Yes; 0=No
Smoking 0011 0106 1 0 11,903 0013 0113 1 0 2308
1=Yes; 0=No
Drinking 0.017* 0131 1 0 11,903 0.012 0.1 1 0 2308
1=Yes;0=No
Household characteristics
Household size (persons) 5.462%** 2113 21 1 14,167 5.158 2083 19 1 2995
Having elderly 0.220%** 0414 1 0 14167 0197 0398 1 0 2995
> 60 years old
1=Yes;0=No
Log of (Annual) per capita income 10.934* 1056 16248 0 13,980 10973 1.162 15618 0 2875

Note: IHE=Impoverishing health expenditure. CHE=Catastrophic health expenditure. SIS=Severe iliness shock. S.D. is the standard deviation. *»p<< (.1,

#p < 0.05,* < 0.01

Source: CFPS in 2016 and 2018 and 2019 Yearbook of China’s Poverty Alleviation and Development.

study used a two-sample t-test to obtain P-values and
the descriptive statistics revealed a significant difference
in mean covariate values between the insured and unin-
sured groups when other covariates were not controlled.
The comparison of maximum and minimum values

reveals critical insights into the disparities and effec-
tiveness of insurance programs. Therefore, it is crucial
to control for the influence of other factors to mitigate
endogeneity problems associated with covariates before
assessing the statistical significance of the differences
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between groups, so this study developed a model and
introduced these covariates into empirical analysis. Fur-
thermore, this study employed the PSM method to evalu-
ate the effectiveness of these covariates.

Estimation and results

Results of baseline regression

Table 2 presents the baseline regression results, revealing
the poverty alleviation effect of children’s enrollment in
social health insurance. Following the statistical methods
and results of the descriptive statistics described above,
this study considered the incidence of JHE and CHE
as dependent variables, and the fixed-effects model was
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applied in the empirical estimation. Stepwise regression
was adopted to enhance the reliability of the regres-
sion results. Therefore, all the covariates in Table 1 are
controlled for in Table 2. Specifically, in Models 1 and
4, covariates reflecting the individual characteristics
of children were added. In Models 2 and 5, covariates
reflecting mother characteristics were added. Finally, in
Models 3 and 6, covariates reflecting household char-
acteristics were added while controlling for the fixed
effects of province and year. According to the regression
results in Table 2, when progressively incorporating con-
trol variables into the model, the estimation coefficient
of SIS x SHI remains statistically significant and

Table 2 The baseline regression results before PSM: effects of social medical insurance on poverty due to illness

Variables Model 1 Model 2 Model 3 Model 4 Model 5 Model 6
IHE CHE
SIS X SHI -0.022* -0.046*** -0.038*** -0.339%** -0.310%** -0.304%**
(0.012) (0.013) (0.012) (0.018) (0.020) (0.018)
SIS 0.056*** 0.073%** 0.067*** 0.427%** 0.405%** 0.397%**
0.011) (0.012) (0.011) (0.017) (0.019) (0.017)
SHI -0.005 -0.002 0.005 0.018** -0.007 0.002
(0.005) (0.005) (0.005) (0.007) (0.008) (0.007)
Child schooling -0.002 -0.005 -0.003 0.008 0.001 0.008
(0.004) (0.004) (0.004) (0.007) (0.007) (0.006)
Child age -0.002 0.001 0.002 0.018** 0.027%** 0.001
(0.005) (0.006) (0.006) (0.008) (0.009) (0.008)
Child gender 0.038 0.001 0.005 -0.010 -0.003 0.002
(0.030) (0.033) (0.030) (0.047) (0.052) (0.045)
Child residence status -0.010 0.005 0.004 -0.036*** -0.038*** -0.024**
(0.008) (0.008) (0.008) (0.012) (0.013) (0.012)
Mother health status 0.001 0.002 -0.004 0.001
(0.002) (0.002) (0.003) (0.002)
Mother age 0.002 0.002 -0.002 -0.001
(0.002) (0.002) (0.003) (0.003)
Mother education level 0.001 0.001 -0.003** -0.002**
(0.001) (0.001) (0.001) (0.001)
Mother covered by medical insurance or not 0.004 0.004 -0.015% -0.015%*
(0.005) (0.005) (0.008) (0.007)
Mother smoking -0.023 -0.023 -0.012 -0.018
(0.021) (0.019) (0.032) (0.028)
Mother drinking 0.012 0.009 -0.017 0.007
(0.012) 0.011) (0.018) (0.016)
Household size (persons) 0.003* 0.005**
(0.002) (0.002)
Having elderly 0.0066* 0.011*
=60 years old (0.004) (0.006)
Log of (Annual) per capita income -0.059*** -0.014%**
(0.002) (0.003)
Constant -0.012 -0.079 0.523*** 0.412%%* 0.364** 0.615%**
(0.075) (0.098) (0.092) (0.118) (0.153) (0.139)
Number of samples 17,157 14,209 14,017 17,157 14,209 14,017
R-squared 0.020 0.027 0.194 0.139 0.142 0.173

Note: IHE=Impoverishing health expenditure. CHE=Catastrophic health expenditure. SHI=Social health insurance. S.D. is the standard deviation. *p << (.1,

*p < (0.05,*#p < 0.01
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negative. This indicates that under the impact of severe
illness, children’s enrollment in social health insurance
will significantly reduce the incidence of household pov-
erty due to illness. Additionally, social health insurance
for children is critical for guarding against the dilemma
of no treatment for illness.

More specifically, based on the results of Model 3 in
Table 2, when the dependent variable is assigned as I H E
, the estimated coefficient of STS is statistically signifi-
cantly positive at a level of 0.01, indicating that the severe
illness shock of children is a significant cause of house-
hold impoverishment. Furthermore, the estimated coef-
ficient of SIS x SHI remains statistically significantly
negative, indicating that social health insurance for chil-
dren under severe illness shock will reduce the incidence
of IHE by 3.8%. This also demonstrates that social health
insurance considerably alleviates poverty. Alternatively,
this finding could result from social health insurance
focusing on preventing major diseases and covering the
costs of severe illness [47]. The estimated results for the
other control variables also align with expectations. For
example, in Model 3, the larger the household, the higher
the incidence of IHE. The existence of senior citizens
aged 60 years and over has a similar effect. In contrast,
the higher a household’s actual income, the lower the
incidence of poverty due to illness.

Furthermore, from the perspective of relative poverty
due to illness, the effect of social health insurance on
the incidence of CHE using Model 6 in Table 2 can be
clarified. The empirical results indicate that when an SIS
occurs, the incidence of CHE will be reduced by 30.4%
for households covered by social health insurance, which
explains the prominence of the poverty alleviation effect
of social health insurance. Other results were similar to
those reported previously. Compared with rural house-
holds, the income and resources of urban households
are greater and families are capable of bearing additional
medical expenses. Therefore, the incidence of CHE is
lower in urban households than in rural households.
Regarding mother characteristics, the higher the moth-
er’s education level, the higher the family income, and the
lower the incidence of medical impoverishment (MI). In
addition, if the mother is covered by social health insur-
ance, the probability of enrolling children in social health
insurance will be higher, reducing the incidence of CHE.
When an SIS occurs, social health insurance can relieve
the household’s financial burden and protect the house-
hold from the medical poverty trap.

Diagnostics for PSM

In this study, PSM was performed to address adverse
selection issues. As mentioned previously, a balanced
panel was constructed by synthesizing the unbalanced
panels in 2016 and 2018. The treatment group consisted
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of children who were not enrolled in social health insur-
ance in 2016 but were enrolled in social health insur-
ance in 2018, whereas the reference group consisted of
children who did not enroll in social health insurance in
either 2016 or 2018. The balanced panel included 1076
children, with 727 in the treatment group and 349 in the
reference group.

As shown in Table 3, the effectiveness of the PSM was
evaluated, confirming the balance of the newly matched
sample. The covariates controlled for in both waves
include child schooling, child age, child gender, child res-
idence status, mother health status, mother age, mother
education level, mother covered by medical insurance
or not, mother smoking, mother drinking, household
size, having elderly, and household income. The sum-
mary statistics indicate that the standardized mean dif-
ference (SMD) across 11 covariates was less than 5% and
the T-values of all the matched sample were not statis-
tically significant at the 10% level. As a result of match-
ing, the systematic differences in covariates between the
matched samples became statistically insignificant, and
these matched children samples remain largely consistent
with the overall population, affirming the validity of the
PSM method employed here and the representativeness
of children’s social health insurance.

Following matching, the impact of children’s social
health insurance enrollment on household impoverish-
ment due to illness was assessed using the DID approach.
As shown in Table 4, the estimated coefficients of
Year x Insured children are significantly negative at
the 5% level, indicating that PSM-DID effectively handles
endogeneity issues. Additionally, a placebo test was con-
ducted by generating 500 “virtual” coefficients, and the
results are presented as a scatter plot of P-values versus
coefficients (Fig. 3). Most of the coefficients are not statis-
tically significant, supporting the conclusion that severe
illness shocks in children contribute to household pov-
erty. Therefore, it can be concluded that children enrolled
in social medical insurance can significantly reduce the
incidence of IHE and CHE and that social medical insur-
ance can significantly alleviate household poverty due to
children’s severe illness shocks.

Robustness tests

Using alternative dependent variables

Many proxy variables related to medical impoverish-
ment have been established in previous empirical stud-
ies. Therefore, this study validated the regression analysis
presented in Table 5 by applying alternative dependent
variables. On this basis, health expenditure should be
considered impoverishing if it satisfies the following
condition. If OOP payments of inpatient care exceed
40% of total household expenditure or OOP expenditure
for children accounts for 40% of the annual household
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Table 3 The summary statistics of balance test results from pre- and post-matching on covariates

Variable PSM Mean SMD T-test
Treatment group Reference group (%) T-value P-value
Child schooling Unmatched 0.780 0.559 48200 6.800 0.000
Matched 0.775 0.758 3.700 0.680 0494
Child age Unmatched 7.896 5.841 46.300 6.440 0.000
Matched 7.812 7.718 2.100 0.370 0.712
Child gender Unmatched 0.516 0.544 -5.700 -0.780 0438
Matched 0522 0.501 4.100 0.700 0483
Child Unmatched 0467 0.500 -6.600 -0.890 0372
residence status Matched 0472 0493 -4.300 -0.730 0468
Mother health Unmatched 2818 2678 12.200 1.670 0.095
status Matched 2.800 2.869 -5.900 -1.050 0.295
Mother age Unmatched 34.281 33.185 16.300 2.250 0.025
Matched 34.251 34323 -1.100 -0.190 0.852
Mother education level Unmatched 3519 3459 2.600 0.360 0.719
Matched 3.539 3.574 -1.500 -0.260 0.794
Mother covered by medical insurance or not Unmatched 0.887 0.600 69.600 10.320 0.000
Matched 0.885 0.896 -2.800 -0.630 0.528
Mother smoking Unmatched 0.010 0.011 -1.000 -0.140 0.890
Matched 0.009 0.009 -0.700 -0.130 0.897
Mother drinking Unmatched 0.015 0.004 11.800 1.460 0.146
Matched 0.002 0.007 -5.200 -1.320 0.188
Household size (persons) Unmatched 5017 5.248 -12.000 -1.670 0.096
Matched 5.036 5.086 -2.600 -0.460 0.648
Elderly Unmatched 0.188 0.170 4.700 0.630 0.529
Matched 0.186 0.207 -5.500 -0.900 0.369
Log of (Annual) per capita income Unmatched 10.996 10.965 2.500 0.360 0718
Matched 10.996 11.011 -1.200 -0.220 0.823

Note: S.M.D. represents the standardized mean difference between the treatment and reference groups. The T-statistics are used to test the significance of

differences between the treatment and the reference groups

Table 4 Estimated outcomes of PSM-DID note: the dependent
variables are IHE and CHE, respectively.“Insured children”
represents the treatment group. *p, **p, **p

Variable Model 7 Model 8
IHE CHE
Year 0.027%** 0.054**
(0.010) (0.025)
Insured children -0.008 0.042%
(0.009) (0.023)
Yearx Insured children -0.026** -0.159%**
(0.013) (0.032)
Constant 0.020*** 0.143***
(0.007) (0.018)
Covariates yes yes
Year fixed effects yes yes
Provincial fixed effects yes yes
Number of samples 1,962 1,962
R-squared 0.010 0.018

income per capita, then the value will be coded as one.
Otherwise, the value will be coded as zero [87]. Table 5
presents the alternative variables in columns (1) and (2).
The estimated coefficient of SIS x SHI is significantly

negative. The incidence of household MI is statistically
significantly reduced by 29.2% and 28.4%, in columns (1)
and (2), respectively. Under these conditions, households
have their children covered by social health insurance
and the empirical results prove robust.

Taking the impact of commercial health insurance into
account

A previous study [77] found that commercial health
insurance supplements social health insurance to protect
households from MI. To exclude the interference of com-
mercial medical insurance and ensure the comparability
of the research objects, this study excluded children with
commercial health insurance (CHI) from the empirical
analysis. The results are listed in columns (3) and (4) in
Table 5. One can see that the incidences of IHE and CHE
in households with children insured are significantly
reduced by 9.0% and 8.9%, respectively, compared with
households with children uninsured suffering severe ill-
ness. Therefore, the conclusions are robust.



Zhou et al. BMC Health Services Research (2024) 24:1152

Page 12 of 18

o
o
or o
- o)
©
o
o
s
o
o
S Sw
T -
o9l @
S©° 2
T =
>I )
a8 ®
pal <
° 3
o
(@]
QF
o
S
O[O o
<0.010
Estimator
* p_value kdensity beta

Fig. 3 Placebo test

Excluding the impact of other family members

To ensure robustness, additional tests were conducted
on one-child families and households without elderly
members or adults with compromised health [32, 65].
This approach aims to exclude the influence of child par-
ticipants with the same household characteristics and
adults’ illness severity in the data. The results, presented
in Column (5) of Table 5, indicate that one-child families
are more likely to experience significant health shocks.
Under these conditions, children’s enrollment in social
health insurance significantly reduces the incidence of
CHE by 24.7%. Additionally, excluding households with
elderly members and adults with compromised health
who have a higher risk of severe illness, as shown in col-
umns (6) and (7), demonstrates that children’s enrollment
in SHI lowers the incidence of CHE by 30.5% and 28.5%,
respectively. These findings affirm the robustness of the
conclusions.

Analysis of the poverty alleviation mechanism transmitted
by SHI

An empirical model and robustness tests were executed
to prove that children enrolling in social health insur-
ance would significantly reduce the incidence of house-
hold CHE. Specifically, households with insured children
should be less likely to experience impoverishment due
to severe illnesses than those without insurance.

Which poverty alleviation mechanisms are facilitated
by children’s enrollment in social health insurance? As
shown in Fig. 1, the mechanism of poverty alleviation
is straightforward. When children are covered by social
health insurance, a portion of their medical expenses
are reimbursed by the healthcare system [88]. This reim-
bursement allows households to allocate additional
resources to health expenditures relative to their perma-
nent CTP, thereby reducing the incidence of CHE. Social
health insurance primarily covers inpatient care costs
resulting from severe illness [47], indicating that house-
holds suffering from high OOP payments for children’s
inpatient care are more vulnerable to health shocks. This,
in turn, examines the importance of children’s social
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Table 5 The empirical test results: poverty alleviation effect of social medical insurance

Variable Alternative Dependent Variables Household characteristics Poverty Alleviation
Mechanism
(1) (2) (3) (4) (5) (6) (7) (8) 9) (10)
ooP oo°P CHI CHI One-child  Without With Reim- OOP OOP ratio
elderly healthy burse ratio
adults ratio
SIS X SHI -0.292%** -0.284*** -0.090*** -0.089*** -0.247%** -0.305%** -0.285%** -0.080***
(0.014) (0.012) (0.017) (0.024) (0.032) (0.026) (0.030) (0.029)
SIS 0.354*** 0.346*** 0.124%** 0.194*** 0.390*** 0.429%** 0.4071%** -0.020%
(0.013) (0.012) (0.016) (0.022) (0.030) (0.024) (0.028) (0.011)
SHI -0.001 -0.003 0.007 0.008 -0.025** -0.017% -0.009 0.037*** -0.036*** -0.020*
(0.005) (0.005) (0.006) (0.008) (0.012) (0.010) 0.011) (0.011) (0.011) (0.011)
constant 0.900*** 0.461*** 0.610%** 0.137 0.804*** 0.686*** 0.621%** -0431% 1192 1.038***
(0.106) (0.094) (0.137) (0.194) (0.263) (0.162) (0.156) (0.225)  (0.323) (0.303)
Covariates  yes yes yes yes yes yes yes yes yes yes
Year fixed yes yes yes yes yes yes yes yes yes yes
effects
Provincial yes yes yes yes yes yes yes yes yes yes
fixed effects
Observa- 14,017 14,017 12,150 12,150 10,990 13,453 10,427 14,017 11,059 11,059
tions
R-squared  0.251 0.245 0.227 0.067 0.130 0.128 0.132 0012 0.008 0.126

Note: IHE=Impoverishing health expenditure. CHE=Catastrophic health expenditure. SIS=Social health insurance. CHI=commercial health insurance. OOP=0ut-
of-pocket medical payments. S.D. is the standard deviation. *p << (.1, **p < (.05, **p < (.01

health insurance in ensuring reimbursed medical services
that are provided to transcend economic crises.

To verify this transmission mechanism, this study cal-
culated the amount of children’s hospitalization reim-
bursement and OOP ratio for the past year, and clarified
the role of social health insurance in using Medicare and
relieving the financial burden of OOP medical payments.
The empirical results are presented in Table 5. The esti-
mated coefficient for children with social health insur-
ance in Column (8) is statistically significantly positive
at the 1% level, indicating a positive impact of children’s
social health insurance on hospitalization reimburse-
ment. With the backstop guarantee of social health
insurance to help those most in need, the utilization of
healthcare services for children is significantly increased.
When comparing columns (9) and (10), one can see that
children’s enrollment in social health insurance can sig-
nificantly reduce the household OOP ratio for medical
expenses. Under the influence of a severe illness shock
in Column (10), the reduction in the OOP ratio for chil-
dren’s medical expenses is even more pronounced, indi-
cating the existence of a cost compensation mechanism
associated with social health insurance in the younger
children’s division. Overall, the effect of the backstop
guarantee is prominent.

Heterogeneity analysis

Heterogeneity analysis based on urban and rural areas
Compared with urban areas, the incidence of no treat-
ment for minor illnesses and weak treatment for severe

illnesses is higher in rural areas [42, 67]. A critical reason
for the incidence of illness-induced poverty and poverty
due to illness is the relatively high rate of OOP medi-
cal payments [36, 88]. Therefore, the poverty alleviation
effect of children’s health insurance may vary between
urban and rural areas in China. To address heterogene-
ity, this study divided the sample of households into rural
and urban households according to the place of house-
hold registration. The regression results for each group
are presented in columns (1) and (2) in Table 6. Under
severe illness shock, the results indicate that the poverty
alleviation effect of social health insurance mainly exists
in rural families. In other words, the effect is more sig-
nificant in rural areas. As a result of backward medical
systems and services, the household financial burden of
severe illness can be effectively relieved when children
in rural areas are covered by social health insurance. In
contrast, households in urban areas with relatively higher
incomes and better medical resources are more capable
of bearing medical expenses, which can be considered a
counteracting factor for the poverty alleviation effect.

Heterogeneity analysis based on household income

Regarding potential heterogeneity in the income distribu-
tion, the sample that included households with children
interviewed was separated into low-income and middle-
high-income groups according to the per capita annual
income of each household. As shown in columns (3) and
(4) in Table 6, low-income households comprised 32%
of the sample, whereas middle-high-income households
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Table 6 Results of the heterogeneity analysis
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Categorical variable (1) (2) (3) (4) (5) (6) (7) (8) (9)
Urban Rural Low- Middle- Left- No-left-behind Infancy  Early Adolescence
income  highincome behind childhood
SIS X SHI -0.011 -0.056***  -0.165***  0.004 -0.024 -0.068*** -0.115***  -0.007 0.032
(0.015) (0.020) (0.043) (0.006) 0042)  (0.017) (0.028) (0.035) (0.026)
SIS 0.022 0.103***  0.251***  0.004 0.073* 0.090*** 0.144***  0.014 0.0149
(0.014) (0.018) (0.040) (0.005) (0.040) (0.016) (0.025) (0.033) (0.025)
Children insured 0.001 0.009 0.024 0.002 0.018 0.001 0.033** 0.0119 -0.001
(0.005) (0.008) (0.017) (0.002) (0.015) (0.006) (0.014) (0.017) (0.007)
Constant 0521 0.617**  1.090"*  0.009 0.490**  0.525%** 0.635%**  0.960*** 0.588***
(0.089) 0.179) (0.237) (0.050) 0219)  (0.147) (0.227) (0.366) (0.151)
Covariates yes yes yes yes yes yes yes yes yes
Year fixed effects yes yes yes yes yes yes yes yes yes
Provincial fixed effects  yes yes yes yes yes yes yes yes yes
Observations 6,089 7,928 4,449 9,567 3,249 10,631 3,604 3,050 7,333
R-squared 0.205 0.209 0.383 0.010 0.152 0.236 0.250 0.145 0.233

Note: The dependent variable is impoverishing health expenditure in this analysis from the perspective of extreme poverty. *» << (.1, *p << 0.05,***p < (.01

comprised 68%. Children’s enrolment in social health
insurance has a poverty-reducing effect on low-income
families when a severe illness shock occurs. However, this
effect is not significant in middle-to-high-income fami-
lies. One possible explanation for this heterogeneity is
that high medical expenditure is a heavy burden for low-
income households and they are more prone to be caught
in the trap of poverty due to illness, and relatively low-
income households can recoup most medical expenses
through social health insurance, which may enhance the
risk tolerance of severe illness for such households.

Heterogeneity analysis based on left-behind children

With the advancement of urbanization in China, many
rural laborers have moved across regions, resulting in a
large number of left-behind children. In previous stud-
ies, left-behind children were found to be associated
with higher health risks and lack of parental care [62]. To
examine the heterogeneity between left-behind and non-
left-behind children, this study presents results for these
groups in columns (5) and (6) in Table 6, respectively.
Under a severe illness shock, the poverty-reducing effect
of social health insurance is not notably reflected in the
left-behind children group. Possible explanations for this
result are as follows. Left-behind children are generally
taken care of by their grandparents, and grandparents
are relatively less concerned about their grandchildren’s
health, which may lead to severe illness risks for left-
behind children. Additionally, grandparents of left-
behind children are generally uneducated, which leads to
insufficient medical utilization and a low rate of insured
children. The role of social health insurance in terms of
compensation costs is also restricted.

Heterogeneity analysis based on different age groups

This study conducted a heterogeneous analysis to exam-
ine the impact of children’s participation in social medi-
cal insurance across different age groups. Children were
categorized into three age groups based on UNICEF
developmental stages: infancy (0 to 3 years), early child-
hood (4 to 6 years), and adolescence (7 to 15 years). The
results of this analysis are detailed in columns (7) to (9) in
Table 6. Infants were found to be the most significantly
affected by social medical insurance coverage among the
age groups, which is consistent with the findings from
related research [86]. Infancy is the most fragile growth
period for children with frequent healthcare needs and
high medical expenses. Early enrollment in social medi-
cal insurance helps households mitigate financial strain
and avoid falling into a medical poverty trap. Families
with infants often face significant financial adjustments,
making them particularly vulnerable to economic hard-
ships and health-related shocks. As children grow older,
families become better equipped to manage medical
costs, health service utilization, and the opportunity costs
of time lost from school and work [90]. Therefore, priori-
tizing the social insurance system for younger children
can result in long-term benefits such as better health sta-
tus, improved education outcomes, and increased future
earnings [68, 85, 91, 92].

Discussion and conclusion

The results of the above analysis indicate that children’s
participation in social health insurance significantly
reduces the likelihood of families falling into poverty
because of illness. Without severe illness, the impact
of children’s social health insurance on IHE and CHE
is limited. However, in cases of severe illness, the inci-
dence rates of these two expenditures are reduced by
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3.8% and 30.4%, respectively. These findings demonstrate
the poverty alleviation effect of social health insurance
for children. Additionally, a series of robustness tests
confirmed the credibility of these results. Mechanism
analysis revealed that children’s social health insurance
is more likely to reimburse inpatient expenses, substan-
tially reducing the OOP ratio of medical expenses. Het-
erogeneity analysis indicated that the poverty alleviation
effect varies across regions, households, and individuals.
Notably, children’s social health insurance is most effec-
tive for rural areas, low-income families, non-left-behind
children, and infants.

Policies aimed at enhancing children’s health insur-
ance coverage are essential for alleviating illness-related
poverty. First, expanding childre’s health insurance cov-
erage could help eliminate poverty due to illness. Studies
have shown that a considerable proportion of uninsured
children, including preschool children, children of low-
education parents, and children without household reg-
istration, have substantial health risks [55]. Perspectives
on poverty alleviation strategies targeting these margin-
alized groups and areas would enrich current insurance
studies in China. Measures such as targeted Medicare
policy advocacy, automatic Medicare coverage for chil-
dren whose parents are insured, and allowing children to
be covered without household registration restrictions
should be adopted to expand health insurance coverage.
In the long term, formulating a child-oriented Medicare
plan to meet the needs of children in rural households
is crucial. Direct financial assistance through children’s
social health insurance and health services may guaran-
tee health security.

Social health insurance positively impacts households
by reducing health expenditure as it increases the reim-
bursement for hospitalization and reduces OOP medi-
cal expenses. Therefore, optimization of social health
insurance coverage modes is recommended. Such opti-
mization includes extending the scope of reimbursable
medical care, such as upgrading medical assistance from
inpatient to outpatient care on a pooled basis, improv-
ing the current level of benefits packages for Medicare,
and increasing the current percentage of reimbursement.
Specific proposals include increasing child health check-
up items, the frequency of children’s illness screening,
and reimbursement ratios while reducing related inspec-
tion fees to protect families from the vicious cycle of
illness-poverty-illness.

Considering the heterogeneous effects of social health
insurance on poverty alleviation, a “common but differ-
entiated” principle should guide policy recommenda-
tions. In other words, greater policy attention should
be devoted to left-behind children and infants. Specifi-
cally, government subsidies should be further increased
to support left-behind children and infants, including
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contributing direct financial assistance through chil-
dren’s health insurance, optimizing reimbursement sys-
tem in terms of lowering the payable benefit standard,
maximizing the capping standard, improving the amount
of reimbursement granted for inpatient and partial out-
patient care, and providing regular health checkups to
reduce household health risks. These policy propos-
als are crucial for reducing poverty among left-behind
children and infants. Furthermore, perspectives on
poverty-alleviation strategies of social health insurance
primarily focus on younger children. Future research
should broaden its scope to include other vulnerable
populations. This entails targeting broader demograph-
ics, conducting longitudinal analyses, and incorporating
diverse socio-economic variables to ensure the equity
and efficiency of health system reforms, which ultimately
benefits all individuals when sharing the fruits of reform
and development.
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