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Abstract
Background In recent years, China’s health policy direction has shifted from
health-related poverty alleviation to health-related poverty prevention, with
rural residents being a key target population for poverty prevention efforts in
the medical and health domain. Objective To understand the current status of
healthcare service utilization and its influencing factors among rural residents
in Ningxia Hui Autonomous Region under different levels of health poverty
vulnerability, and to provide empirical evidence for improving rural residents’
healthcare service utilization and promoting poverty prevention governance in
the medical and health field. Methods Using a multi-stage stratified cluster
random sampling method, a field household survey was conducted in four
counties of Ningxia Hui Autonomous Region (Haiyuan, Yanchi, Xiji, and
Pengyang) from June to July 2022. The questionnaire collected information on
rural residents’general demographic characteristics, health status, healthcare
service utilization, and household economic conditions. Three-stage Feasible
Generalized Least Squares (FGLS) was employed to quantify residents’health
poverty vulnerability, with 0.5 as the cutoff value to divide rural residents
into health poverty vulnerable and non-vulnerable groups. Combined with
Andersen’s model, multivariate unconditional Logistic regression was used to
analyze healthcare service utilization and its influencing factors among rural
residents with different health poverty vulnerabilities. Results This study
included a total of 17,477 rural residents in Ningxia, including 9,154 males
(52.4%) and 8,323 females (47.6%). The measurement and grouping results of
rural residents’health poverty vulnerability showed that health poverty vul-
nerable residents accounted for 29.9% (5,229/17,477), while non-health poverty
vulnerable residents accounted for 70.1% (12,248/17,477). The results of rural
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residents’healthcare service utilization showed that the outpatient healthcare
service utilization rate was 3.5% (185/5,229) among health poverty vulnerable
residents and 4.5% (556/12,248) among non-health poverty vulnerable resi-
dents. Comparisons of outpatient healthcare service utilization among residents
grouped by different health poverty vulnerabilities across characteristic indi-
cators including gender, age, education level, marital status, occupation type,
household permanent population size, annual household income, hospitalization
due to illness, and self-rated health status showed statistically significant
differences (P<0.05). Multivariate unconditional Logistic regression analysis
results showed that among health poverty vulnerable residents, occupation
classified as“other”(OR=1.571, 95%CI=1.084~2.276, P=0.017), hospitalization
due to illness (OR=4.426, 95%CI=3.193~6.136, P<0.001), and self-rated health
status classified as “fair”(OR=11.499, 95%CI=1.549~85.390, P=0.017) and
“poor”(OR=13.256, 95%CI=1.760~99.823, P=0.012) were promoting factors
for rural residents’outpatient healthcare service utilization, while education
level of high school and above (OR=0.256, 95%CI=0.073~0.902, P=0.034)
and household population size $�$6 persons (OR=0.264, 95%CI=0.074~0.947,
P=0.041) were inhibiting factors. Among non-health poverty vulnerable
residents, female gender (OR=1.282, 95%CI=1.063~1.547, P=0.009), age
groups of 36-55 years (OR=1.689, 95%CI=1.043~2.736, P=0.033) and 56-75
years (OR=1.763, 95%CI=1.063~2.926, P=0.028), marital status of married
(OR=2.682, 95%CI=1.464~4.915, P=0.001), marital status of divorced, wid-
owed, or other (OR=2.782, 95%CI=1.412~5.481, P=0.003), hospitalization
due to illness (OR=2.458, 95%CI=2.019~2.992, P<0.001), and self-rated
health status of “fair”(OR=3.555, 95%CI=2.165~5.836, P<0.001) and “poor”
(OR=5.473, 95%CI=3.274~9.151, P<0.001) were promoting factors for rural
residents’outpatient healthcare service utilization, while household permanent
population sizes of 2-3 persons (OR=0.578, 95%CI=0.373~0.895, P=0.014),
4-5 persons (OR=0.441, 95%CI=0.274~0.710, P=0.001), and $�$6 persons
(OR=0.357, 95%CI=0.209~0.609, P<0.001) were inhibiting factors. Among
the three dimensions of Andersen’s model, need factors had the most sig-
nificant impact on rural residents’healthcare service utilization rates, while
predisposing characteristics and enabling resources also exerted important
influences. Conclusion Rural residents in Ningxia Hui Autonomous Region
currently exhibit high health poverty vulnerability and low outpatient health-
care service utilization rates. There is an urgent need for comprehensive policy
interventions, proactive measures targeting health poverty vulnerable residents,
improvement of the primary-level medical security system, and enhancement of
rural residents’outpatient healthcare service utilization levels.
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Abstract

Background In recent years, China’s health policy direction has shifted from
health poverty alleviation to health poverty prevention, with rural residents
serving as a key target population for poverty prevention in the medical and
health fields. Objectives This study aims to understand the current status
of health service utilization and its influencing factors among rural residents
in Ningxia Hui Autonomous Region under different levels of health poverty
vulnerability, thereby providing an empirical basis for improving rural residents’
health service utilization and promoting poverty prevention governance in the
medical and health sector. Methods A multistage stratified cluster random
sampling method was employed to conduct a household survey in four counties
of Ningxia Hui Autonomous Region (Haiyuan, Yanchi, Xiji, and Pengyang)
during June-July 2022. Questionnaires collected information on rural residents’
general demographic characteristics, health status, health service utilization,
and household economic conditions. A three-stage Feasible Generalized
Least Squares (FGLS) method was used to quantify residents’health poverty
vulnerability, with a cutoff value of 0.5 to classify rural residents into health
poverty vulnerable and non-vulnerable groups. Multifactorial non-conditional
Logistic regression analysis based on the Anderson model was applied to
examine health service utilization and influencing factors among rural residents
with different health poverty vulnerabilities. Results A total of 17,477 rural
residents in Ningxia were included in this study, comprising 9,154 males (52.4%)
and 8,323 females (47.6%). The health poverty vulnerability measurement
and grouping results showed that 29.9% (5,229/17,477) were health poverty
vulnerable residents, while 70.1% (12,248/17,477) were non-vulnerable. Health
service utilization results indicated that the outpatient service utilization rate
was 3.5% (185/5,229) among health poverty vulnerable residents and 4.5%
(556/12,248) among non-vulnerable residents. Statistically significant differ-
ences in outpatient service utilization were observed between the two groups
across various characteristic indicators including gender, age, education level,
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marital status, occupation type, number of permanent household residents,
annual household income, hospitalization due to illness, and self-rated health
status (P<0.05). Multifactorial non-conditional Logistic regression analysis
revealed that among health poverty vulnerable residents, occupational category
of “other”(OR=1.571, 95%CI=1.084–2.276, P=0.017), hospitalization due to
illness (OR=4.426, 95%CI=3.193–6.136, P<0.001), and self-rated health status
of“fair”(OR=11.499, 95%CI=1.549–85.390, P=0.017) and“poor”(OR=13.256,
95%CI=1.760–99.823, P=0.012) were promoting factors for outpatient health
service utilization, while education level of high school and above (OR=0.256,
95%CI=0.073–0.902, P=0.034) and household size $�$6 persons (OR=0.264,
95%CI=0.074–0.947, P=0.041) were inhibiting factors. Among non-vulnerable
residents, female gender (OR=1.282, 95%CI=1.063–1.547, P=0.009), age
groups of 36–55 years (OR=1.689, 95%CI=1.043–2.736, P=0.033) and 56–75
years (OR=1.763, 95%CI=1.063–2.926, P=0.028), marital status of married
(OR=2.682, 95%CI=1.464–4.915, P=0.001) and divorced/widowed/other
(OR=2.782, 95%CI=1.412–5.481, P=0.003), hospitalization due to illness
(OR=2.458, 95%CI=2.019–2.992, P<0.001), and self-rated health status of
“fair”(OR=3.555, 95%CI=2.165–5.836, P<0.001) and “poor”(OR=5.473,
95%CI=3.274–9.151, P<0.001) were promoting factors, while household sizes
of 2–3 persons (OR=0.578, 95%CI=0.373–0.895, P=0.014), 4–5 persons
(OR=0.441, 95%CI=0.274–0.710, P=0.001), and $�$6 persons (OR=0.357,
95%CI=0.209–0.609, P<0.001) were inhibiting factors. Among the three
dimensions of the Anderson model, demand factors had the most significant
impact on rural residents’health service utilization, while predisposing charac-
teristics and enabling resources also exerted important influences. Conclusion
Rural residents in Ningxia Hui Autonomous Region currently exhibit high
health poverty vulnerability and low outpatient health service utilization.
Comprehensive measures are urgently needed to prospectively intervene in
health poverty vulnerable residents, improve the primary healthcare security
system, and enhance rural residents’outpatient health service utilization levels.

Keywords Health services; Health poverty vulnerability; Health service utiliza-
tion; The Anderson model; Influencing factors; Rural residents

1.1 Study Subjects

The data for this study were derived from a field questionnaire survey con-
ducted in June-July 2022 under a National Natural Science Foundation project
(72164033). The project surveyed 20,821 rural residents, collecting information
on general demographic characteristics, household economic status, health con-
ditions, and health service utilization. All rural residents meeting the inclusion
criteria were selected as study subjects, totaling 17,477 cases (83.94%). Inclu-
sion criteria were: (1) age $�$15 years; (2) voluntary participation with signed
informed consent; and (3) complete collection of health service utilization and
household economic indicators. This study was approved by the Medical Ethics
Review Committee of Ningxia Medical University (Approval No.: 2021-G152).
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1.2 Survey Methods

1.2.1 Survey Methodology: From June-July 2022, a multistage stratified
cluster random sampling method was used to select survey subjects. Based
on economic development levels, all administrative villages in townships across
four counties in Ningxia Hui Autonomous Region (Yanchi, Haiyuan, Xiji, and
Pengyang) were stratified into three levels: good, medium, and poor. Using a
random number table method, sample villages were selected at a 40% propor-
tion from each stratum. Systematic sampling was then applied to select 20–
33 households per administrative village (40 villages in Yanchi County with 33
households each; 76 villages in Haiyuan County with 33 households each; 58
villages in Xiji County with 20 households each; and 33 villages in Pengyang
County with 20 households each). All permanent family members (local resi-
dence $�$6 months) from each selected household were included as survey sub-
jects, totaling 20,821 cases. The survey employed a questionnaire method, with
investigators conducting face-to-face household interviews. The survey process
involved on-site questioning of subjects, recording information, and immediate
verification for completeness and retrieval after completion.

1.2.2 Survey Content: The questionnaire was developed by the research team
and reviewed by experts before implementation. Main contents included: (1)
general demographic characteristics including age, gender, education level, and
occupation type; (2) health status including self-rated health, chronic disease
prevalence, and mental health status; (3) health service utilization and acces-
sibility including two-week consultation history, annual hospitalization history,
and travel time to nearest medical institution; and (4) household and economic
conditions including number of permanent residents, household consumption,
household income, household borrowing, and housing area.

1.2.3 Quality Control: Detailed training manuals were developed and in-
vestigators received centralized training before the survey. During the survey,
questionnaire content was verified level-by-level by investigators, team leaders,
and quality control personnel to ensure completeness and validity. After the
survey, double data entry was used for questionnaire data input.

1.2.4 Study Indicators: The dependent variable was outpatient health service
utilization, measured by two-week consultation history. Independent variables
were selected based on the Anderson model: predisposing characteristics includ-
ing gender, age, marital status, education level, and occupation type; enabling
resources including number of permanent household residents, annual house-
hold income, and type of nearest medical institution; and need factors including
self-rated health status and hospitalization due to illness.

1.3 Statistical Analysis

EpiData 3.1 software was used for questionnaire entry, verification, and com-
pilation. SPSS 25.0 was applied for data organization and statistical analysis,
while Stata 17.0 was used for health poverty vulnerability calculation and influ-
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encing factor analysis. Descriptive statistics were performed for demographic
data, with count data expressed as relative frequencies. The �2 test was used
for inter-group comparisons, and non-conditional Logistic regression analysis
was applied for multifactorial analysis with a test level of 𝛼=0.05. To explore
the influence of the three dimensions (predisposing characteristics, enabling re-
sources, and need factors) on residents’health service utilization, three models
were constructed: Model 1 included only predisposing characteristics, Model 2
included predisposing characteristics and enabling resources, and Model 3 in-
cluded predisposing characteristics, enabling resources, and need factors. In the
multifactorial non-conditional Logistic regression analysis, the dependent vari-
able was health service utilization among health poverty vulnerability groups,
while independent variables were selected from those showing statistical signif-
icance in univariate analysis. Variable assignments in the Logistic regression
models are shown in Table 1 .

2.1 Health Poverty Vulnerability Grouping and Composition

Based on the three-stage FGLS calculation results, the health poverty vulnera-
bility threshold was set at 0.5 [14]. Rural residents with health poverty vulner-
ability <0.5 were defined as the non-vulnerable group, while those with $�$0.5
were defined as the vulnerable group. The grouping results showed 5,229 cases
(29.9%) in the health poverty vulnerable group and 12,248 cases (70.1%) in the
non-vulnerable group.

2.2 Comparison of General Characteristics Between Health Poverty
Vulnerability Groups

Statistically significant differences were observed between the non-vulnerable
and vulnerable groups in gender, age, education level, marital status, occupa-
tion type, number of permanent household residents, type of nearest medical
institution, annual household income, hospitalization due to illness, and self-
rated health status (P<0.05). Regarding household size, the non-vulnerable
group was concentrated in the 2–3 persons category (41.8%), while the vulner-
able group was concentrated in the $�$6 persons category (43.4%). For annual
household income, the non-vulnerable group had a higher proportion (41.1%)
in the $�$60,000 yuan category, whereas the vulnerable group had a higher pro-
portion (63.0%) in the $�$30,000 yuan category. Detailed results are presented
in Table 2 .

2.3 Health Service Utilization Rates

The two-week consultation rate was 3.5% (185/5,229) in the health poverty
vulnerable group and 4.5% (556/12,248) in the non-vulnerable group, with a
statistically significant difference between the two groups (�2=9.054, P=0.003).
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2.4 Comparison of Health Service Utilization Among Rural Residents
with Different Characteristics by Vulnerability Group

Within the health poverty vulnerable group, statistically significant differences
in health service utilization were found across gender, age, education level, mar-
ital status, occupation type, number of permanent household residents, self-
rated health status, and hospitalization due to illness (P<0.05). Within the
non-vulnerable group, statistically significant differences were observed across
gender, age, education level, marital status, occupation type, number of per-
manent household residents, annual household income, self-rated health status,
and hospitalization due to illness (P<0.05). Comparisons of health service uti-
lization between the two vulnerability groups across characteristics including
gender, age, education level, marital status, occupation type, number of per-
manent household residents, annual household income, hospitalization due to
illness, and self-rated health status showed statistically significant differences
(P<0.05), as shown in Table 3 .

2.5 Multifactorial Non-conditional Logistic Regression Analysis of
Health Service Utilization by Vulnerability Group

As shown in Table 4 , goodness-of-fit tests for the constructed models indicated
that across both vulnerability groups, the three models showed progressively
stronger explanatory power for rural residents’health service utilization, with
Model 3 demonstrating the strongest explanatory capacity. The Cox & Snell R2

and Nagelkerke R2 values increased substantially in both groups after adding
need factors to Model 2, with greater increments compared to adding enabling
resources to Model 1, indicating that need factors were the most significant
influence on health service utilization for both groups, while predisposing char-
acteristics and enabling resources were also important influencing factors.

Using health service utilization among health poverty vulnerability groups as the
dependent variable (assignment: no utilization=0; utilization=1) and variables
showing statistical significance in univariate analysis as independent variables
(assignments shown in Table 1), multifactorial Logistic regression analysis was
conducted. Results showed that in the non-vulnerable group, female gender,
age 36–75 years, married status, divorced/widowed/other marital status, hos-
pitalization due to illness, and self-rated health status of “fair”and “poor”
were promoting factors for health service utilization, while household sizes of 2–
3 persons, 4–5 persons, and $�$6 persons were inhibiting factors (P<0.05). In
the vulnerable group, occupational category of “other,”hospitalization due to
illness, and self-rated health status of“fair”and“poor”were promoting factors,
while education level of high school and above and household size $�$6 persons
were inhibiting factors (P<0.05), as shown in Table 4.
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3.1 Severe Health Poverty Vulnerability Situation in Rural Ningxia
with High Proportion of Vulnerable Residents

This study found that health poverty vulnerability among rural residents in
Ningxia Hui Autonomous Region reached 29.9%. According to World Health
Organization analysis of China’s fourth national health survey data, approxi-
mately 173 million people in China fell into poverty due to illness, representing
a poverty incidence of 7.5% [15]. This indicates that Ningxia’s risk of falling
into poverty due to illness is significantly higher than the national average, pre-
senting a challenging situation for poverty prevention in the health sector. The
reasons may include: first, the southern mountainous areas of Ningxia have weak
economic development foundations, relatively low rural incomes, and simultane-
ously suffer from scarce health resources and inadequate health infrastructure
[16], resulting in weak capacity among rural residents to cope with health shocks;
second, factors such as the COVID-19 pandemic have reduced rural residents’
per capita disposable income [17], and COVID-19 patients may have increased
catastrophic health expenditures [18], leading to temporary health poverty vul-
nerability for some rural residents and households.

3.2 Low Health Service Utilization in Rural Ningxia with Differences
Between Vulnerability Groups

The study results show that health service utilization was 4.5% among non-
vulnerable rural residents, while it was even lower at 3.5% among health poverty
vulnerable residents. Compared with the national survey data showing a 12.8%
two-week consultation rate in rural areas [19], this study’s results are signifi-
cantly lower than the national average. The low level of health service utiliza-
tion among Ningxia’s rural residents may be attributed to: (1) weak health
awareness among some rural residents, lacking scientific and systematic health
concepts, leading them to choose self-treatment or no treatment when ill [20];
and (2) the need to improve the primary healthcare system and institutions, as
service capacity and quality constraints limit the development of primary health
service utilization.

The lower health service utilization among health poverty vulnerable residents
compared to non-vulnerable residents may have multiple causes. On one hand,
income levels may affect healthcare expenditure capacity. The study results
show significant income gaps between the two groups, which may lead to dif-
ferences in health service utilization levels. On the other hand, health poverty
vulnerable residents may have poorer initiative in health service utilization and
more passive attitudes toward health risks, resulting in higher health poverty
vulnerability and lower health service utilization. Additionally, differences be-
tween the two groups in awareness and capacity to prevent and respond to
health shocks such as diseases may further affect their health service levels [21].
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3.3 Need Factors as Primary Determinants of Health Service Uti-
lization with Important Roles for Predisposing Characteristics and
Enabling Resources

The study results indicate that for both health poverty vulnerable and non-
vulnerable residents, need factors had the most significant impact on outpatient
health service utilization, while predisposing characteristics and enabling re-
sources also exerted important influences.

Regarding need factors, hospitalization due to illness and self-rated health sta-
tus significantly affected health service utilization for both groups. Residents’
health status has an important impact on health service utilization; those hospi-
talized due to illness often have poorer health status and greater medical needs,
resulting in higher health service demand [22]. Self-rated health status is an
important reference indicator for assessing residents’health status and health
service needs [23]. In this study, lower self-rated health scores were associated
with higher health service utilization rates, and this phenomenon was more pro-
nounced among health poverty vulnerable residents, possibly because groups
with poorer self-rated health often have higher disease prevalence and stronger
desires for treatment and rehabilitation [24], thereby increasing health service
utilization.

Regarding predisposing characteristics, gender, age, and marital status signifi-
cantly affected health service utilization among non-vulnerable residents, while
education level and occupation type significantly affected utilization among vul-
nerable residents. Women often require more medical resources due to physi-
ological needs and have higher health risks and weaker disease resistance [25],
leading to higher health service utilization. However, women in health poverty
vulnerable situations may“suffer from uneven resource allocation”[26], prevent-
ing their needs from being reflected in utilization rates. Among non-vulnerable
residents, those aged 36–75 years engage in more heavy physical labor such as
farming or migrant work, which increases health risks and leads to higher health
service utilization [27]. Family social support helps improve rural residents’self-
health management efficacy; married residents may benefit from partners’social
support and enhanced health management awareness [28], resulting in higher
utilization rates. Among health poverty vulnerable residents, higher education
levels correlate with stronger abilities to actively obtain health knowledge and
self-health management awareness, but also higher expectations for medical ser-
vices and dissatisfaction with local services, reducing their willingness to accept
medical services [29]. Farming and migrant workers, constrained by their health
literacy, may lack awareness to independently seek and utilize health services
[30]. Additionally, health poverty vulnerable residents, lacking understanding
of health policies and influenced by traditional concepts of“difficult and expen-
sive access to healthcare,”may avoid treatment to prevent expenditures when
ill [31].

Regarding enabling resources, household size significantly affected both groups.
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Among health poverty vulnerable residents, those with household sizes $�$6 per-
sons had lower utilization rates, possibly because large households create enor-
mous economic burdens, leading some residents to choose conservative treatment
or no treatment when ill. Among non-vulnerable residents, those with household
sizes >1 person had lower utilization rates, which may benefit from the positive
impact of social support on health status [32].

4.1 Comprehensive Policy Measures Needed in Ningxia’s Health Sec-
tor to Consolidate Poverty Alleviation Achievements

First, given the high proportion of health poverty vulnerable populations in
rural Ningxia, efforts should focus on establishing a rural health poverty vul-
nerability early warning system. Based on this forward-looking system, health
poverty prevention policies should be formulated to provide early intervention
for health poverty vulnerable residents and prevent illness-induced return to
poverty. Second, for health poverty vulnerability caused by factors such as the
COVID-19 pandemic that reduced rural residents’income and increased catas-
trophic health expenditures, these temporarily vulnerable residents should be
included as key monitoring targets. Targeted assistance should be provided for
their medical treatment and health insurance to help them transition smoothly
through this temporary vulnerability.

4.2 Urgent Need for Practical and Effective Strategies to Improve
Quality and Efficiency of Rural Health Service Utilization in Ningxia

First, Ningxia should further develop primary healthcare infrastructure based
on existing foundations to ensure accessibility of basic public health services
for rural residents and meet the growing health service demands resulting from
chronic diseases and aging populations. Second, for non-vulnerable rural groups,
simple and effective communication methods should be used to expand health
promotion and education, focusing on improving rural residents’health aware-
ness and health literacy levels. Third, for health poverty vulnerable residents, in
addition to the above strategies, medical assistance measures should be further
enriched on the basis of existing medical insurance to reduce household medical
burdens, improve willingness to seek medical care, and ensure equitable access
to healthcare.

4.3 Focus on Need Factors While Coordinating Predisposing Char-
acteristics and Enabling Resources to Build a New Health Service
Model Conducive to Rural Revitalization

First, regarding need factors, efforts should strengthen tiered diagnosis and
treatment and the construction of medical communities, improve primary med-
ical institutions’rescue capabilities and service levels to meet rural residents’
health service utilization needs. Second, regarding predisposing characteristics
and enabling resources, attention should be paid to health service utilization lev-
els of socially vulnerable groups including women, the elderly, divorced/widowed
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individuals, and large households. The positive role of medical insurance in
bearing and resolving risks should be further leveraged to improve utilization
efficiency among health poverty vulnerable residents and ensure that vulnerable
groups can access convenient, efficient, and affordable medical services through
insurance policies. Third, taking the reduction of rural residents’health poverty
vulnerability as a breakthrough point, the long-standing causal link between
disease and poverty in rural areas should be broken, and a new primary health
service model suitable for consolidating poverty alleviation achievements and
transitioning to comprehensive rural revitalization should be explored to fur-
ther ensure equitable and accessible health services for rural residents.

Currently, health poverty vulnerability among rural residents in Ningxia Hui
Autonomous Region remains at a high level, with outpatient health service uti-
lization below the national average. Significant differences exist in outpatient
health service utilization levels and influencing factors between different health
poverty vulnerability groups. Therefore, there is an urgent need to deepen the
reform of rural medical and health service systems and mechanisms, strengthen
primary medical and health service system construction, and improve rural resi-
dents’health service utilization levels. Simultaneously, based on rural residents’
health poverty vulnerability, classified management should be implemented to
strengthen monitoring and assistance for health poverty vulnerable residents,
provide forward-looking intervention for health risks, continuously improve med-
ical security, and steadily increase health service utilization. For non-vulnerable
residents, active health education should be conducted to improve health liter-
acy and change traditional healthcare-seeking concepts. This study has several
limitations: first, as the study population is from rural Ningxia, the results
and conclusions should be extrapolated cautiously due to regional development
constraints; second, the survey was conducted in 2022, and key indicators such
as residents’healthcare-seeking behavior and household income may have been
indirectly affected by the pandemic; finally, as a cross-sectional study, it cannot
establish definitive causal relationships between influencing factors and health
service utilization, potentially limiting policy recommendations.
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