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Purpose: This study aims to identify the key factors influencing hospital selection among urological patients in China. Despite policy
efforts to promote tiered care through the Hierarchical Diagnosis and Treatment (HDT) system, many patients continue to bypass
primary care. Understanding the behavioral and psychological drivers of this pattern is essential for improving patient guidance and
optimizing healthcare resource allocation.

Patients and Methods: Data were collected from a stratified random sample of 676 patients between June 10 and October 10, 2024
from tertiary, secondary, and community healthcare institutions in Jiangsu Province. We collected detailed information on demo-
graphic characteristics, clinical profiles, psychological states, health behaviors, and economic factors. Multinomial logistic regression
was employed to identify independent predictors of hospital choice, while Sankey diagrams and multiple correspondence analysis
(MCA) were used to visualize patient-level decision pathways and structural patterns.

Results: A substantial proportion of patients sought care at tertiary hospitals for conditions that could be effectively managed at lower
levels, reflecting a disconnect between actual patient behavior and the goals of the HDT system. Hospital choice was shaped by clinical
needs, emotional responses, and perceived institutional trust. Patients choosing tertiary hospitals were more likely to have undergone
surgery, experienced severe pain, and reported negative emotional reactions. Secondary hospital users commonly had benign prostatic
hyperplasia, moderate symptom burden, rural residence, and engaged in regular physical activity. Community healthcare facilities users
typically presented with mild symptoms, shorter illness duration, mild anxiety, lower financial burden, and closer geographic proximity.
Across all tiers, anxiety levels and trust perceptions emerged as key behavioral drivers contributing to the bypassing of primary care.
Conclusion: Despite policy efforts to promote primary care, many patients with manageable conditions continue to bypass lower-tier
facilities. Building trust and providing triage support in primary care are essential for achieving the goals of hierarchical healthcare.
Keywords: healthcare equity, urological patients, hierarchical diagnosis and treatment, hdt, hospital selection, multiple
correspondence analysis

Introduction

The uneven distribution of healthcare resources remains a global challenge, often reflected in the coexistence of
overcrowded tertiary hospitals and underutilized primary care facilities "2 Urological diseases, such as benign prostatic
hyperplasia and urolithiasis, contribute significantly to this strain.®>* Traditionally more common among older adults,
these conditions are increasingly affecting younger populations, amplifying demand across all tiers of the healthcare
system.””’ To address such pressures, China has promoted the Hierarchical Diagnosis and Treatment (HDT) system,
which seeks to match patients to care levels according to disease severity.>®® However, the success of such structural
reforms depends not only on institutional design but also on how patients respond in practice. Understanding the
behavioral logic behind healthcare-seeking decisions is therefore essential to achieving the intended function of the
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HDT framework.'®'? In practice, the absence of a mandatory referral mechanism allows patients to bypass primary and
secondary care.'® As a result, even individuals with manageable urological symptoms often self-refer to tertiary hospitals,
contributing to resource congestion at the top of the system and undermining the efficiency of tiered care delivery.

Recent empirical studies conducted in cities such as Wuhan and Shanghai suggest that this divergence from policy
design is shaped not only by clinical needs but also by behavioral factors, including institutional trust, perceptions of
diagnostic capacity, and the desire for emotional reassurance.'*'> Even when patients report satisfaction with community
health center services, concerns about continuity of care, provider experience, and equipment often lead them to bypass
lower-tier institutions.” These findings underscore a persistent gap between system structure and patient preferences,
limiting the effectiveness of HDT implementation.

To better understand this misalignment, a behavioral perspective is needed. This study draws conceptually on the
Behavioral Model of Health Services Use developed by Ronald Andersen, which categorizes healthcare utilization into
predisposing characteristics, enabling resources, and need factors.'® Psychological elements such as anxiety and emo-
tional response have also been integrated into more recent application of the model.'” It serves as a useful reference point
for structuring our analysis and interpreting observed patterns in hospital selection.

Cross-national experiences further highlight the limits of institutional design alone in shaping care-seeking behavior.
The United Kingdom’s National Health Service enforces gatekeeping through general practitioners, helping regulate
specialist access, although issues such as long wait times and satisfaction persist.'® Japan adopts a soft referral approach:
while financial incentives are provided to encourage proper referral pathways, many patients still bypass lower-tier care
due to concerns over quality.'” In other high-income settings such as Denmark and Australia, stronger referral systems
are supported by digital tools and navigation services.’>?' In contrast, low- and middle-income countries face more
prominent barriers related to affordability, trust, and health literacy.*?

Yet across these contexts, there remains limited empirical research examining how multiple behavioral factors,
demographic, clinical, psychological, interact in shaping hospital choice within specialty care domains such as urology.
Moreover, few studies have attempted to visualize how these determinants influence actual patient pathways, which
limits their applicability for policy design.

Purpose of the Research

In response, our study focuses on urological patients in Jiangsu Province, China. This study aims to identify key
demographic, clinical, and psychological determinants influencing hospital choice among urological patients and to
visualize their decision pathways within the HDT framework. Rather than just describing usage patterns, we use
Andersen’s model as a conceptual lens and apply various visualization methods to better understand decision-making
pathways. Our findings are intended to support more targeted strategies for improving the HDT system and helping
patients receive the right care in the right place.

Material and Methods

Participants

This study targeted adult patients (aged 18 years and above) with confirmed or physician-suspected urological conditions,
recruited from tertiary, secondary, and community healthcare institutions across northern, central, and southern Jiangsu
Province, China. Jiangsu was selected as the study setting due to its socioeconomic diversity and representative medical
infrastructure, encompassing both urban and semi-urban populations.

A stratified random sampling strategy was applied to ensure proportional representation across different geographic
regions and healthcare facility levels. Inclusion criteria were: (1) age >18 years; (2) current or recent urological
diagnosis; and (3) ability to complete the questionnaire independently or with assistance. Exclusion criteria included
cognitive impairment, severe psychiatric illness, or incomplete responses to key variables. While the study was limited to
one province, the sampling method and institutional diversity increase the generalizability of findings to other regions in
China with similar demographic and healthcare system profiles.
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Data Collection Procedures

Data collection was conducted between June 10 and October 10, 2024, using a mixed-mode approach that combined
digital and face-to-face methods to reach a wide demographic spectrum. Online surveys were distributed via the Wen
Juan Xing platform (Changsha Ranxing Information Technology Co., Ltd., Hunan, China), disseminated through official
hospital WeChat accounts and verified patient support groups. For older or less digitally literate participants, trained
research assistants conducted paper-based, face-to-face interviews within outpatient departments. All responses from
paper questionnaires were independently entered by two researchers to ensure accuracy.

The survey began with an informed consent section outlining the study’s purpose, voluntary participation, data
confidentiality, and estimated completion time. Online participants were required to confirm consent before proceeding,
while written consent was obtained for face-to-face surveys. No personally identifiable data were collected, and responses
were anonymized for analysis. Ethical approval was obtained from the Ethics Committee of Xuzhou Medical University
(Approval No. XZHMU-20247021), and the study complied with the principles of the Declaration of Helsinki.

Sample Size Calculation

Recent epidemiological studies have reported a prevalence ranging from 10% to 30% for major urological conditions
such as benign prostatic hyperplasia, nephrolithiasis, and urinary tract infections among Chinese adults, with higher rates
observed in aging populations and urban areas.** In the absence of definitive prevalence for direct tertiary care utilization
among urological patients, a conservative estimate of 50% was applied to maximize sample size, aligning with standard
epidemiological practice for variability maximization.”*** The minimum required sample size was estimated using
a standard formula (Equation (1)) for cross-sectional studies:

Z’p(1 —p)
d2

n= (1

Assuming a 95% confidence level (Z = 1.96), a margin of error (d) of 5%, and an expected prevalence (p) of 50% for
tertiary care utilization among urological patients, the calculated sample size was 385. Considering a potential 20% non-
response or data loss rate, we applied an oversampling strategy, resulting in a final target sample size of approximately
482 participants at least. Although the calculation was based on simple random sampling, the stratified sampling design
may introduce intraclass correlation within regions or facility levels. This potential design effect was acknowledged;
however, the final achieved sample size substantially exceeded the minimum requirement, partially offsetting any
reduction in statistical efficiency.

Instruments

Demographic and Socioeconomic Characteristics

Data were collected on participants’ age, sex, ethnicity, education level, residence location, type of health insurance,
occupational status, and average monthly household income. Additionally, whether any family members in healthcare
were recorded as a proxy for potential health literacy and influence on care-seeking behavior. These variables were
selected based on Andersen’s Behavioral Model, in which demographic and socioeconomic factors function as key
predisposing and enabling components influencing healthcare utilization.?® Prior research has consistently shown their

relevance to hospital choice, health service access, and perceptions of care quality.'*?’

Disease Profile and Symptomatology

Urological diagnoses were extracted from hospital records or self-reported physician-confirmed conditions. Details on
disease type, treatment modality, illness duration, and pain severity were recorded. The emotional response to symptoms
on daily functioning was assessed via structured questionnaire items (eg, urinary frequency/urinary retention symptoms).

Health Behaviors and Psychological Assessment

Health-related behaviors included smoking status, alcohol consumption, and physical activity intensity/frequency/dura-
tion. The number of chronic conditions was also recorded. Health information-seeking behavior was assessed using
a dedicated item: “How often do you learn about health-related information?” with response options: Never/
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Occasionally/Regularly. Preventive screening awareness was captured by asking “When was your last medical physical
examination?” with categorical responses ranging from within 1 month to more than half a year ago. This served as
a proxy for engagement with preventive screening awareness.

Psychological well-being was assessed using two validated scales. The Insomnia Severity Index (ISI) was used to measure
the severity of sleep disturbances. Each item is scored on a 5-point Likert scale (0 = no problem to 4 = very severe), producing
a total score ranging from 0 to 28, with higher scores indicating more severe insomnia.**~*° The Generalized Anxiety Disorder-
7 (GAD-7) scale was used to evaluate symptoms of anxiety. This 7-item tool measures the frequency of anxiety symptoms on
a 4-point scale (0 =not at all to 3 = nearly every day), yielding a total score between 0 and 21. Standard cut-off points of 5, 10,

and 15 were used to classify mild, moderate, and severe anxiety, respectively.*’-'

Economic Burden and Accessibility

Economic burden was evaluated in two ways. First, objective financial cost was captured by asking participants to report
their medical expenditures after insurance reimbursement (post-reimbursement medical expenses). Second, subjective
affordability was assessed through a 3-point item: “Can your current income cover your medical expenses?”, with
responses ranging from fully able to unable. Accessibility was evaluated based on travel time (in minutes) to the nearest
tertiary hospital and community health center, with predefined time categories: within 10 minutes, 10-30 minutes, and
more than 30 minutes. The complete survey instruments were provided in Appendix 1.

Statistical Analysis

All analyses were conducted using R software (version 4.4.2). Descriptive statistics were presented as means + standard
deviations for continuous variables, and frequencies and percentages for categorical variables. Group comparisons across
healthcare facility types (community, secondary, tertiary) were performed using chi-squared tests or Fisher’s exact tests, as
appropriate. To identify independent predictors of healthcare facility selection, a multinomial logistic regression model was
constructed with secondary hospitals as the reference category. This method allows estimation of relative odds of choosing
community or tertiary care over secondary care when the outcome variable is nominal and unordered. Covariates with p <0.10
in univariate analyses were entered into the model. Results were expressed as odds ratios (ORs) with 95% confidence intervals
(CIs). Model adequacy was assessed using likelihood ratio tests and pseudo R? indices. Multicollinearity was assessed using
variance inflation factors (VIF), all of which were within acceptable thresholds.

To visualize patterns of patient flow from characteristics to care destination, Sankey diagrams were generated using
the ggalluvial package, illustrating proportional trends across care settings. In addition, Multiple Correspondence
Analysis (MCA) was performed using the FactoMineR package to explore underlying associations among categorical
variables and to reveal structural dimensions influencing decision pathways.>*>

To enhance interpretability, radar charts were constructed based on normalized regression coefficients from the
multinomial models, providing a comparative visualization of each factor’s relative impact on healthcare facility choice.
All variables included in the regression analysis had complete data, and complete-case analysis was applied without any
reduction in sample size or compromise in statistical power. Statistical significance was defined as p < 0.05 (two-tailed).

Results

Participant Characteristics

A total of 800 questionnaires were distributed, including 200 via face-to-face interviews and 600 via online platforms. Of
the face-to-face surveys, 167 were completed completely and 190 surveys were returned as valid. Among the online
surveys, 546 valid and fully completed responses were obtained. After combining both sources, a total of 713 valid and
complete questionnaires were collected, yielding an overall effective response rate of 89.1%. Subsequently, 37 question-
naires were excluded due to inconsistencies with basic physiological plausibility criteria, resulting in a final analytic sample
of 676 participants (Figure 1). Among all respondents, 46.0% (n = 311) selected tertiary hospitals, 44.1% (n = 298) chose
secondary hospitals, and 9.9% (n = 67) sought care at community healthcare facilities. The sample comprised 76.6% men
and 23.4% women, consistent with the typical sex distribution of urological patients (Table 1).
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Figure | Flow Chart of Participants.

Group Differences Across Facility Types

Comparative analyses revealed statistically significant differences among the three hospital choice groups across multiple

domains. Demographic characteristics were observed in sex, age, ethnicity, education level, residence location, type of

health insurance, occupational status, average monthly household income, and whether respondents had family members

in healthcare. Clinical and disease-related factors significantly associated with healthcare facility selection included

urological diagnoses, treatment modality, illness duration, urinary frequency, urinary retention symptoms, pain severity,

and emotional response to symptoms. Health-related behavioral factors exhibited significant variations across different

hospital types, encompassing smoking status and alcohol consumption, physical activity frequency, health literacy levels,

Table | Participant Characteristics: Demographic, Clinical, Behavioral, Psychological, and Socioeconomic (n = 676)

Characteristics Total Medical Institution Selection P
Participants, . .
n (%) Secondary Tertiary Community
Hospitals, Hospitals, Healthcare
n (%) n (%) Facilities, n (%)
Total 676 (100.0) 298 (44.1) 311 (46.0) 67 (9.9)
Sex <0.001
Male 518 (76.6) 260 (87.2) 209 (67.2) 49 (73.1)
Female 158 (23.4) 38 (12.8) 102 (32.8) 18 (26.9)
(Continued)
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Table | (Continued).

Characteristics Total Medical Institution Selection P
Participants, A .
n (%) Secondary Tertiary Community
Hospitals, Hospitals, Healthcare
n (%) n (%) Facilities, n (%)
Age, year <0.001
<40 199 (29.4) 61 (20.5) 109 (35.0) 29 (43.3)
40- 256 (37.9) 130 (43.6) 105 (33.8) 21 (31.3)
>60 221 (32.7) 107 (35.9) 97 (31.2) 17 (25.4)
Ethnic group <0.001
Han 607 (89.8) 267 (89.6) 289 (92.9) 51 (76.1)
Others 69 (10.2) 31 (10.4) 22 (7.1) 16 (23.9)
Education level <0.001
llliterate/Primary school 189 (28.0) 139 (46.6) 38 (12.2) 12 (17.9)
Junior/Senior high school (Vocational) 290 (42.9) 113 (38.0) 142 (45.7) 35 (52.2)
Bachelor’s degree and above 197 (29.1) 46 (15.4) 131 (42.1) 20 (29.9)
Residence location <0.001
Urban 294 (43.5) 55 (18.5) 207 (66.6) 32 (47.8)
Rural 382 (56.5) 243 (81.5) 104 (33.4) 35 (52.2)
Type of health insurance <0.001
Urban and rural resident medical insurance 264 (39.0) 162 (54.4) 86 (27.7) 16 (23.9)
Urban employee medical insurance 239 (35.4) 56 (18.8) 161 (51.8) 22 (32.8)
New rural cooperative medical insurance 11 (16.4) 59 (19.8) 36 (11.5) 16 (23.9)
No insurance/Commercial/Public free/Others 62 (9.2) 21 (7.0) 28 (9.0) 13 (19.4)
Occupational status <0.001
Off-duty/Retired/Unemployed 248 (36.7) 86 (28.9) 135 (43.4) 27 (40.3)
Workers 139 (20.6) 82 (27.5) 42 (13.5) 15 (22.4)
Private Sector/Self-employed 172 (25.4) 95 (31.9) 62 (19.9) 15 (22.4)
Students/Civil Servants/SOE/Employees 117 (17.3) 35 (11.7) 72 (23.2) 10 (14.9)
Monthly income, yuan <0.001
<3000 157 (23.2) 40 (13.4) 97 (31.2) 20 (29.9)
3000- 267 (39.5) 158 (53.0) 89 (28.6) 20 (29.9)
5000- 159 (23.5) 79 (26.5) 66 (21.2) 14 (20.9)
>10,000 93(13.8) 21 (7.1) 59 (19.0) 13 (19.3)
Having family member in healthcare <0.001
Immediate family members 111(16.4) 27 (9.1) 63 (20.3) 21 31.3)
Extended family members 297 (44.0) 204 (68.5) 77 (24.7) 16 (23.9)
None 268 (39.6) 67 (22.5) 171 (55.0) 30 (44.8)
Urological diagnosis <0.001
Prostate cancer/Nephrolithiasis 254 (37.5) 72 (24.2) 152 (48.9) 30 (44.8)
Benign Prostatic Hyperplasia (BPH) 206 (30.5) 154 (51.7) 46 (14.8) 6 (9.0)
Urinary Tract Infection (UTI) 152 (22.5) 62 (20.8) 64 (20.5) 26 (38.8)
Balanitis/Others 64 (9.5) 10 (3.3) 49 (15.8) 5(74)
Treatment modality <0.001
Medication only 229 (33.9) 122 (40.9) 77 (24.8) 30 (44.8)
Surgery only 149 (22.0) 37 (12.4) 107 (34.4) 574
Regular followup only 118 (17.5) 72 (24.2) 29 (9.3) 17 (25.4)
Comprehensive treatment 180 (26.6) 67 (22.5) 98 (31.5) 15 (22.4)
Duration of illness, month <0.001
<3 275 (40.7) 88 (29.5) 143 (46.0) 44 (65.7)
3- 251 (37.1) 156 (52.3) 80 (25.7) 15 (22.4)
>12 150 (22.2) 54 (18.1) 88 (28.3) 8 (11.9)
(Continued)
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Table | (Continued).

Characteristics Total Medical Institution Selection P
Participants, . .
n (%) Secondary Tertiary Community
Hospitals, Hospitals, Healthcare
n (%) n (%) Facilities, n (%)
Pain severity <0.001
Low 198 (29.3) 76 (25.5) 102 (32.8) 20 (29.9)
Medium 246 (36.4) 173 (58.1) 54 (17.4) 19 (28.3)
High 232 (34.3) 49 (16.4) 155 (49.8) 28 (41.8)
Urinary retention symptom <0.001
Never 176 (26.0) 30 (l0.1) 124 (39.9) 22 (32.8)
Less than half of time 304 (45.0) 172 (57.7) 112 (36.0) 20 (29.9)
More than half of time 196 (29.0) 96 (32.2) 75 (24.1) 25 (37.3)
Urination frequency <0.001
Never 165 (24.4) 31 (10.4) 106 (34.1) 28 (41.8)
Less than half of time 327 (48.4) 187 (62.8) 123 (39.5) 17 (25.4)
More than half of time 184 (27.2) 80 (26.8) 82 (26.4) 22 (32.8)
Impact Of symptoms on daily life <0.001
Never 162 (24.0) 24 (8.1) 121 (38.9) 17 (25.4)
Occasionally 214 (31.6) 155 (52.0) 43 (13.8) 16 (23.9)
Often 231 (34.2) 101 (33.9) 110 (35.4) 20 (29.9)
Always 69 (10.2) 18 (6.0) 37 (11.9) 14 (20.8)
Frequency of disease concerns <0.001
Never 130 (19.2) 26 (8.7) 85 (27.3) 19 (28.3)
Occasionally 163 (24.1) 99 (33.2) 46 (14.8) 18 (26.9)
Often 289 (42.8) 146 (49.0) 126 (40.5) 17 (25.4)
Always 94 (13.9) 27 (9.1) 54 (17.4) 13 (19.4)
Emotional response to symptoms <0.001
Positive 223 (33.0) 148 (49.7) 57 (18.3) 18 (26.9)
Neutral 151 (22.3) 75 (25.2) 67 (21.5) 9 (134)
Negative 302 (44.7) 75 (25.1) 187 (60.2) 40 (59.7)
Smoking status <0.001
Never smoked 256 (37.9) 60 (20.1) 167 (53.7) 29 (43.3)
Less than 20 years 266 (39.3) 142 (47.7) 94 (30.2) 30 (44.8)
More than 20 years 154 (22.8) 96 (32.2) 50 (l6.1) 8 (11.9)
Smoking frequency <0.001
No smoker/Occasional smoker 328 (48.5) 76 (25.5) 208 (66.9) 44 (65.7)
Light smoker (1-10 Cigarettes/day) 244 (36.1) 173 (58.1) 56 (18.0) 15 (22.4)
Heavy smoker (More than 10 Cigarettes/day) 104 (15.4) 49 (16.4) 47 (15.1) 8 (11.9)
Alcohol consumption <0.001
Never 173 (25.6) 32 (10.7) 123 (39.5) 18 (26.9)
Occasionally 373 (55.2) 225 (75.5) 124 (39.9) 24 (35.8)
Always 130 (19.2) 41 (13.8) 64 (20.6) 25 (37.3)
Physical activity frequency <0.001
Never exercise 82 (12.2) 18 (6.0) 52 (16.7) 12 (17.9)
Exercise 1-2 times/week 276 (40.8) 120 (40.3) 128 (41.2) 28 (41.8)
Exercise 3-5 times/week 247 (36.5) 143 (48.0) 85 (27.3) 19 (28.4)
Everyday 71 (10.5) 17 (5.7) 46 (14.8) 8 (11.9)
Physical activity duration per session <0.001
Less than 30 minutes 239 (35.4) 64 (21.5) 140 (45.0) 35 (52.2)
30 minutes to | hour 392 (58.0) 221 (74.2) 146 (46.9) 25 (37.3)
More than | hour 45 (6.6) 13 (4.3) 25 (8.1) 7 (10.5)
(Continued)
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Table | (Continued).

Characteristics Total Medical Institution Selection P
Participants, A .
n (%) Secondary Tertiary Community
Hospitals, Hospitals, Healthcare
n (%) n (%) Facilities, n (%)
Physical activity intensity per session <0.001
Low intensity 312 (46.2) 68 (22.8) 212 (68.2) 32 (47.8)
Moderate intensity 324 (47.9) 216 (72.5) 83 (26.7) 25 (37.3)
High intensity 40 (5.9) 14 (4.7) 16 (5.1) 10 (14.9)
Health information-seeking behavior <0.001
Never 50 (7.4) 21 (7.1) 22 (7.1) 7 (10.4)
Occasionally 413 (61.1) 237 (79.5) 147 (47.3) 29 (43.3)
Regularly 213 (31.5) 40 (13.4) 142 (45.6) 31 (46.3)
Time since last medical physical examination <0.001
Recent, within the last month 111 (16.4) 23 (7.7) 74 (23.8) 14 (20.9)
Short-term, within the last three months 191 (28.3) 86 (28.8) 88 (28.3) 17 (25.4)
Mid-term, within the last six months 211 (31.2) 134 (45.0) 63 (20.3) 14 (20.9)
Long-term, more than half a year ago 163 (24.1) 55 (18.5) 86 (27.7) 22 (32.8)
Sleep quality 0.001
No significant insomnia 404 (59.8) 200 (67.1) 175 (56.3) 29 (43.3)
Subthreshold insomnia 129 (19.1) 53 (17.8) 64 (20.6) 12 (17.9)
Moderate to severe insomnia 95 (14.1) 30 (10.1) 46 (14.7) 19 (28.3)
Severe insomnia 48 (7.0) 15 (5.0) 26 (8.4) 7 (10.4)
Anxiety level <0.001
No anxiety 377 (55.8) 197 (66.1) 161 (51.8) 19 (28.4)
Mild anxiety 158 (23.4) 46 (15.4) 89 (28.6) 23 (34.3)
Moderate anxiety 90 (13.3) 36 (12.1) 39 (12.5) 15 (22.4)
Severe anxiety 51 (7.5) 19 (6.4) 22 (7.1) 10 (14.9)
Number of channels for health information- <0.001
seeking
| 300 (44.4) 176 (59.1) 105 (33.8) 19 (28.4)
2 211 (31.2) 8l (27.2) 105 (33.8) 25 (37.3)
>3 165 (24.4) 41 (13.7) 101 (32.4) 23 (34.3)
Number of chronic conditions <0.001
none 262 (38.8) 67 (22.5) 161 (51.8) 34 (50.7)
[ 336 (49.7) 202 (67.8) 108 (34.7) 26 (38.8)
22 78 (11.5) 29 (9.7) 42 (13.5) 7 (10.5)
Post-reimbursement medical expenses, yuan <0.001
< 1000 128 (18.9) 32 (10.7) 75 (24.2) 21 (31.3)
1000- 289 (42.8) 161 (54.0) 104 (33.4) 24 (35.8)
5000- 186 (27.5) 100 (33.6) 70 (22.5) 16 (23.9)
= 20,000 73 (10.8) 5(1.7) 62 (19.9) 6 (9.0)
Income affordability for medical care <0.001
Fully able 185 (27.4) 48 (l6.1) 117 (37.6) 20 (29.9)
Moderately able 428 (63.3) 227 (76.2) 163 (52.4) 38 (56.7)
Unable 63 (9.3) 23 (7.7) 31 (10.0) 9 (134)
Travel time to nearest tertiary hospital <0.001
< 10 minutes 57 (8.4) 13 (4.4) 29 (94) 15 (22.4)
10-30 minutes 300 (44.4) 134 (45.0) 141 (45.3) 25 (37.3)
= 30 minutes 319 (47.2) 151 (50.6) 141 (45.3) 27 (40.3)
(Continued)
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Table | (Continued).

Characteristics Total Medical Institution Selection P
Participants, . .
n (%) Secondary Tertiary Community
Hospitals, Hospitals, Healthcare
n (%) n (%) Facilities, n (%)
Travel time to nearest community hospital 0.090
< 10 minutes 304 (45.0) 122 (40.9) 151 (48.6) 31 (46.3)
10-30 minutes 280 (41.4) 136 (45.6) 122 (39.2) 22 (32.8)
= 30 minutes 92 (13.6) 40 (13.5) 38 (12.2) 14 (20.9)

health information-seeking behavior, preventive screening awareness, number of chronic conditions, and psychological

factors such as insomnia and anxiety. Additionally, economic considerations emerged as crucial determinants, with

significant differences observed in post-reimbursement medical expenses, income affordability for medical care, and

travel time to healthcare facilities across different hospital choice groups. These findings suggest that healthcare facility

selection reflects a multifaceted behavioral and contextual profile rather than a single determinant.

Determinants of Healthcare Facility Choice
A Multinomial logistic regression (using secondary hospitals as the reference group) identified predictors across five

domains: demographic, clinical, behavioral, psychological, and economic (Table 2). The multinomial logistic regression

model showed good overall fit (G* = 342.84, p < 0.001). Pseudo R” values indicated acceptable explanatory power
(McFadden’s R? = 0.268, Cox & Snell R? = 0.398, and Nagelkerke R* = 0.468). VIF values were below 1.2, suggesting

Table 2 Determinants of Hospital Choice Among Tertiary, Secondary, and Community Healthcare Facilities

Characteristics

Medical Institution Selection

Tertiary Hospital/Secondary

Community Healthcare

Hospital Facility/Secondary Hospital
OR (95% CI) P OR (95% CI) P
Residence location
Rural/Urban 0.264 (0.160-0.436) | <0.001 0.691 (0.347-1.374) 0.292
Urological diagnosis
Balanitis or others/Prostate cancer or nephrolithiasis 1.491 (0.596-3.731) 0.393 0.641 (0.174-2.361) 0.504
UTI/Prostate cancer or nephrolithiasis 0.620 (0.335-1.149) 0.129 0.875 (0.411-1.862) 0.729
BPH/Prostate cancer or nephrolithiasis 0.417 (0.219-0.794) 0.008 0.350 (0.118-1.041) 0.059
Treatment modality
Comprehensive treatment/Medication only 1.316 (0.719-2.409) 0.373 0.709 (0.306—1.639) 0.421
Regular followup only/Medication only 0.691 (0.329-1.451) 0.328 1.385 (0.594-3.231) 0.451
Surgery only/Medication only 3.192 (1.557-6.541) 0.002 0.674 (0.205-2.222) 0517
Duration of illness
>12 months/<3 months 1.236 (0.628-2.430) 0.540 0.453 (0.166-1.236) 0.122
3—-12 months/<3 months 0.782 (0.453-1.352) 0.379 0.353 (0.165-0.754) 0.007
Pain severity
High/Low 1.637 (0.919-2.918) 0.094 1.271 (0.577-2.799) 0.551
Medium/Low 0.503 (0.277-0.913) 0.024 0.799 (0.345-1.853) 0.602
Urination frequency
More than half of time/Never 0.798 (0.380-1.679) 0.553 0.655 (0.262-1.639) 0.366
Less than half of time/Never 0.699 (0.371-1.317) 0.268 0.263 (0.111-0.620) 0.002
(Continued)
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Table 2 (Continued).

Characteristics Medical Institution Selection
Tertiary Hospital/Secondary Community Healthcare
Hospital Facility/Secondary Hospital
OR (95% CI) P OR (95% CI) P

Emotional response to symptoms

Negative sentiment/Positive sentiment 2.835 (1.569-5.123) 0.001 1.843 (0.842—4.035) 0.126

Neutral sentiment/Positive sentiment 2.191 (1.095-4.385) 0.027 1.215 (0.440-3.360) 0.707
Physical activity intensity per session

High intensity/Low intensity 0.206 (0.076-0.560) 0.002 1.146 (0.372-3.525) 0.8I3

Moderate intensity/Low intensity 0.399 (0.232-0.686) 0.001 0.609 (0.291-1.273) 0.188
Time since last medical physical examination

Long-term, more than half a year ago/Recent, within the last month 0.647 (0.298-1.406) 0.272 1.774 (0.645—4.881) 0.267

Mid-term, within the last six months/Recent, within the last month 0.333 (0.159-0.698) 0.004 0.533 (0.191-1.483) 0.228

Short-term, within the last three months/Recent, within the last month | 0.785 (0.378-1.629) 0515 0.922 (0.353-2.408) 0.869
Number of chronic conditions

2 or more/none 0.705 (0.318-1.560) 0.388 1.219 (0.394-3.774) 0.732

| disease/none 0.570 (0.333-0.974) 0.040 0.893 (0.437-1.825) 0.757
Anxiety level

Severe anxiety/No anxiety 0.761 (0.310-1.868) 0.551 1.579 (0.502-4.971) 0.435

Moderate anxiety/No anxiety 0.483 (0.245-0.953) 0.036 1.346 (0.533-3.400) 0.529

Mild anxiety/No anxiety 1.302 (0.718-2.363) 0.384 2.489 (1.089-5.691) 0.031
Post-reimbursement medical expenses, yuan

= 20,000/< 1000 5.931 (1.814-19.392) 0.003 3.927 (0.878-17.559) 0.073

5000-20,000/< 1000 0.685 (0.328-1.429) 0.313 1.222 (0.454-3.291) 0.691

1000-5000/< 1000 0.551 (0.288-1.057) 0.073 0.778 (0.325-1.865) 0.574
Travel time to nearest tertiary hospital

2 30 minutes/< |0 minutes 0.654 (0.266—1.608) 0.355 0.283 (0.101-0.795) 0.017

10-30 minutes/< 10 minutes 1.152 (0.465-2.852) 0.759 0.374 (0.133-1.050) 0.062

no multicollinearity concerns. Patients were more likely to choose tertiary hospitals if they had undergone surgical
treatment (OR = 3.192, 95% CI: 1.557-6.541), reported negative or neutral emotional responses to symptoms (OR =
2.835, 95% CI: 1.569-5.123; OR = 2.191, 95% CI: 1.095-4.385), or incurred high post-reimbursement costs (>20,000
yuan; OR = 5.931, 95% CI: 1.814-19.392). Patients were more likely to choose community hospitals if they had mild
anxiety symptoms (OR = 2.489, 95% CI: 1.089-5.691).

Patients were more likely to select secondary hospitals if they had a BPH diagnosis (OR = 0.417, 95% CI:
0.219-0.794), rural residence (OR = 0.264, 95% CI: 0.160-0.436), moderate pain (OR = 0.503, 95% CI:
0.277-0.913), moderate anxiety (OR = 0.483, 95% CI: 0.245-0.953), fewer chronic conditions (<1; OR = 0.570, 95%
CI: 0.333-0.974), recent routine physical exams (OR = 0.333, 95% CI: 0.159-0.698), or maintained moderate- or high-
intensity exercise (OR = 0.399 and 0.206, respectively). In addition, symptom duration of 3—12 months (OR = 0.353,
95% CI: 0.165-0.754) and frequent recent symptoms (OR = 0.263, 95% CI: 0.111-0.620) were also associated with
preference for secondary hospitals. Compared with patients with illness duration <3 months, those with 3—12 months
(OR =0.353, 95% CI: 0.165-0.754) or longer travel time to the nearest tertiary hospital (>30 minutes; OR = 0.283, 95%
CI: 0.101-0.795) were also less likely to choose community facilities.

Visual Summary of Facility Selection Patterns
To enhance interpretability, visual analyses were conducted. The radar chart (Figure 2) illustrated the magnitude of each
determinant’s influence on facility selection. Tertiary hospital choice was driven by clinical intensity (eg, surgery treatment,
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Figure 2 Radar Chart lllustrating Distinctive Patterns Across Healthcare Tiers.

emotional response to symptoms, financial cost), Community care was associated with psychological and behavioral
simplicity, Secondary hospital selection was linked to moderate clinical needs and demographic factors like rural residence.

To visually illustrate the patient-level determinants influencing hospital choice, a Sankey diagram was constructed
based on the significant predictors identified in the multinomial logistic regression model (Figure 3). Patients who
ultimately sought care at tertiary hospitals were predominantly characterized by having undergone surgical treatment,
experienced severe pain, and reported negative emotional reactions to persistent symptoms. These individuals were also
more likely to incur high post-reimbursement medical expenses and face longer travel times to reach a tertiary hospital,
suggesting that they were willing to overcome logistical and financial barriers to access what they perceived as higher-
quality, specialist care.

In contrast, those choosing secondary hospitals exhibited a relatively moderate clinical burden. These patients tended
to report moderate pain, engage in moderate levels of physical activity, and have undergone routine health checkups
within the past six months. Clinically, they were more likely to present with BPH and illness durations ranging from three
to twelve months. Their overall health status was relatively stable, often involving <1 chronic conditions, and they
commonly reported moderate levels of anxiety. This pattern suggests that secondary hospitals may serve as an optimal
middle ground, offering patients both access to specialized care and shorter waiting times compared to tertiary centers.

Meanwhile, the flow of patients toward community healthcare facilities was shaped by a different set of factors. These
individuals were more likely to report high-intensity physical activity, mild anxiety symptoms, and shorter illness
durations. They typically incurred low medical expenses and lived closer to tertiary hospitals, which indirectly reflects
their geographic proximity to urban areas where community services are more developed. This group’s profile aligns with
a pattern of seeking quick, convenient care for self-limited or mild conditions.

Overall, these diagrams highlight the multidimensional decision pathways underlying patient choices. It underscores
the fact that healthcare-seeking behavior is not driven by a single dominant factor but by an interplay of clinical severity,
emotional state, lifestyle behavior, financial burden, and access logistics.
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Multiple Correspondence Analysis Results

MCA identified two dominant dimensions explaining a cumulative 19.3% of total variance (Figure 4). Based on
clustering patterns: Community healthcare users were characterized by high intensity physical activity, shorter symptom
duration (less than 3 months), severe anxiety, lower financial burden (< 1000 yuan), and proximity to the facility (less
than 10 minutes). Secondary hospital users tended to reside in rural areas, experience medium pain discomfort, have
BPH, symptoms lasting 3—12 months, and engaged in moderate physical activity. Tertiary hospital users were more likely
to have multiple chronic conditions (2 or more), surgical treatment, negative emotional responses, low physical activity,
and higher financial burden (> 20,000 yuan). These profiles mirrored the regression outcomes and added structural
insight into patient typologies.

Thematic Dimensions Underlying Facility Selection
Dimension analysis extracted four core themes influencing hospital preference professional expertise (Figure 5A), con-
sultation time (Figure 5B), hospital characteristics (Figure 5C), and family support (Figure 5D). Professional expertise was
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the dominant driver for tertiary hospital selection, whereas consultation time-particularly transportation and medication
waiting times-was crucial for community facilities. Hospital characteristics, including reputation, qualifications, and
overall environment, were prioritized by tertiary hospital patients, while price reasonability was consistently considered
across all tiers. Facility completeness and sanitation were valued particularly in community and tertiary hospitals. In terms
of family support, psychological assistance and accompaniment were important for both tertiary and community hospitals,
whereas financial support and family diagnostic abilities exerted minimal influence. These themes highlight that patients
weigh not only clinical needs but also logistical, experiential, and relational factors when choosing care.

Discussion

This study provides a comprehensive, multi-dimensional analysis of healthcare-seeking behavior among urological
patients, revealing that hospital selection is not solely based on clinical needs but shaped by an interplay of psychosocial,
economic, and behavioral determinants. While disease severity and treatment requirements remain foundational, factors
such as psychological distress, preventive behavior, geographic access, and health-related cost perception significantly
influence patient decision-making. These findings offer both theoretical insight into patient behavior and practical
implications for the improvement of hierarchical healthcare delivery in China.

Patient Profiles and Demographic Determinants

Our MCA results identified clearly segmented patient profiles aligned with healthcare facility choice. Individuals
selecting community healthcare facilities tended to live within walking distance, exhibited high physical activity
intensity, and incurred low healthcare costs-demonstrating a preference for efficiency, convenience, and self-managed
care. These findings align with the “low-acuity, high-frequency” user profile often seen in primary care utilization, where
care decisions are driven more by logistical than clinical factors.>*>°

By contrast, rural residents, patients with BPH, and those with moderate chronic disease burdens predominantly

utilized secondary hospitals. These choices likely reflect not only disease characteristics, but also the relative strength of
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secondary-level urology services and the perceived inefficiencies in tertiary settings, such as long wait times and over-
specialization.>”*® Moreover, Chinese patients’ traditional pattern of “self-assessment and self-referral” often bypasses
the primary system, especially when illness duration exceeds several months, further reinforcing this bifurcation.*”

Clinical Burden and Healthcare System Navigation

The relationship between disease severity and facility selection presents a nuanced spectrum. Patients with acute symptoms such
as pain preferred secondary hospitals, likely due to an optimal balance between access speed and perceived medical
competence.*” Community healthcare centers, while convenient, lacked sufficient clinical depth for acute symptom management.
In contrast, patients with chronic, treatment-resistant symptoms, especially those requiring surgery, gravitated toward tertiary
hospitals, demonstrating the role of perceived expertise, comprehensive diagnostic capacity, and procedural availability in
decision-making.”*' Additionally, access to medications was an implicit factor, with tertiary hospitals offering broader

pharmaceutical formularies and greater treatment continuity, especially relevant for long-term urological disorders.****

Psychological Factors: Anxiety and Perceived Risk
This study reaffirms the behavioral economics perspective that healthcare choices are not purely rational but emotion-

laden.***> Anxiety emerged as a key variable, mild anxiety prompted visits to community centers for reassurance and
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immediacy, while moderate anxiety shifted preferences toward secondary hospitals, seen as a “safe compromise”
between resource access and complexity.>*®

This risk-avoidant behavior reflects a deeper psychological mechanism: as uncertainty increases, patients are more
likely to overestimate the value of high-tier hospitals, regardless of medical necessity.'®*’” This has implications for
health communication strategies-improving patient confidence in community-based care may relieve unnecessary

tertiary-level demand.

Cost, Coverage, and Geographic Access
Financial and spatial access remained central to patients’ decisions.**** As expected, tertiary hospitals were associated
with higher post-reimbursement medical expenses, acting as a barrier for many, yet still attracting patients with urgent
needs.*” The cost-effectiveness of secondary hospitals and the reimbursement advantages of community clinics did
impact patient flow but did not fully offset behavioral or cultural biases toward higher-level care.'%!

This reflects a systemic gap: while China’s hierarchical system is structurally sound, financial incentives alone have
not sufficiently realigned patient behavior.>> Moreover, our findings show that geographic proximity alone does not
determine facility use-patients near community clinics still bypass them, indicating that perceived quality and trust-

worthiness remain decisive.

Institutional Trust, Health Literacy, and Strategic Reform
Our findings indicate that professional medical expertise and perceived institutional trust-not family advice or cost
considerations-were primary drivers in hospital selection.”®>* This aligns with evidence that strong doctor-patient
relationships, built through consistent communication and clinical credibility, drive care satisfaction and adherence.’>°
However, health information asymmetry persists. Patients’ decisions are often shaped by access to diagnostic
knowledge, online information literacy, and social networks. This underlines the need for targeted health education,
especially in rural and low-income populations, to bridge gaps in understanding and reduce inappropriate tertiary care
utilization.>” Equally important, community facilities must go beyond basic services and actively build perceived value-
through standardization, public transparency, and training investments.’® In the absence of trust, structural reform alone

cannot correct behavioral inertia.

Interpreting Healthcare Choice Through Andersen’s Behavioral Model

Although our study was not explicitly structured around Andersen’s Behavioral Model, its core domains offer a valuable
lens to interpret the complex determinants of hospital choice.'®!” Predisposing factors, such as age, education, and rural
residence location, influenced perceived suitability of different care levels. For example, rural patients and those with
lower education were more likely to choose secondary hospitals, possibly due to habitual patterns or limited health
literacy. Enabling resources, including income, insurance, and travel time, also shaped decisions, though not always
predictably; many patients bypassed nearby community clinics in favor of higher-level institutions, underscoring the role
of perceived quality over convenience. Need factors, both evaluated (eg, diagnosis, surgery) and perceived (eg, anxiety,
symptom burden), were particularly influential. Moderate anxiety was associated with secondary care use, while more
severe or persistent symptoms drove tertiary hospital selection, even at higher financial cost. Thus, the model served not
as a strict template, but as a conceptual guide for contextualizing patients’ healthcare choices.

Policy Implications

This study offers actionable insights for tiered care optimization and demand-side reform: Tertiary hospitals should
consolidate their role in complex care by investing in sub-specialization and post-operative continuity. Secondary
hospitals should be promoted as core anchors in chronic disease management through expanded diagnostics, reduced
wait times, and professional outreach. Community clinics require public investment in clinical credibility, digital health
tools, and emotional support services, especially for anxiety-prone populations. Policymakers must reframe financial
levers to include non-monetary incentives: health education campaigns, triage navigation apps, and patient empowerment
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models. Finally, trust-building and literacy improvement should be treated as central pillars of health system reform-not
merely as behavioral side notes.

International Comparison: Cross-Country Parallels and Divergences

Although China’s hierarchical system operates within a unique institutional and cultural context, similar healthcare-
seeking behaviors are observed globally. For example, in South Korea, psychological reassurance significantly influences
hospital selection, aligning with our observation that anxiety levels play a critical role in patients’ decisions between
facility types.’® Likewise, patients in Japan often prefer tertiary institutions based on perceptions of superior expertise
and procedural efficiency, despite having access to local care options.'® Countries like the UK and the Netherlands have
implemented effective gatekeeping systems led by general practitioners, supported by mandatory referrals and continuity-
of-care frameworks.'®2° These mechanisms successfully contain unnecessary tertiary care utilization by fostering trust in
primary-level services.®*®!

These international comparisons suggest that emotional factors, institutional trust, and access dynamics are univer-
sally influential-but their impact depends heavily on how well system design aligns with behavioral drivers. China may
benefit from selectively adopting international practices such as digital triage tools, mandatory referral pathways, and
primary care quality transparency-while remaining sensitive to its own systemic and cultural constraints.

Comparison with Prior Literature
Previous studies have highlighted the psychological and behavioral dimensions of hospital selection in China. For instance,
Tang et al identified anxiety as a key factor behind tertiary hospital preference-a pattern consistent with our findings among
urological patients experiencing emotional distress.'® Yu et al emphasized institutional distrust and misconceptions about
primary care as major barriers, which we similarly observed in patients bypassing community facilities.®> Sun et al further
argued that behavioral alignment is essential for the success of structural reforms like the HDT system.®®

Our study extends the existing literature in several important ways. First, we simultaneously analyzed behavioral,
clinical, and socioeconomic variables within an integrated quantitative framework, offering a more holistic understanding
of healthcare-seeking behavior. Second, we used visual tools (eg, Sankey diagrams, MCA) to map patient flow across
different care levels-an innovative approach rarely applied to China’s HDT system. Finally, our use of Andersen’s model
as a conceptual scaffold allowed us to systematically interpret the dynamic interaction between patient characteristics and
institutional factors.

Study Limitations

This study has several limitations. First, it was conducted in Jiangsu Province, which may limit generalizability to less-
developed regions. Second, the cross-sectional design prevents causal inference. Third, all psychological and behavioral
data were self-reported, raising the possibility of recall or social desirability bias. In addition, the use of both online and
in-person surveys may have introduced mode-related response differences, particularly for subjective measures, despite
standardized procedures. Fourth, the sample included fewer female participants (23.4%), reflecting the sex distribution of
urological patients; however, this may limit the generalizability of sex-specific findings. Lastly, the focus on urological
conditions may limit applicability to other disease contexts.

Conclusion

This study demonstrates that hospital selection among urological patients is influenced by a combination of clinical
needs, emotional responses, lifestyle behaviors, and system-level conditions. Among the 676 respondents, 46.0% selected
tertiary hospitals, 44.1% chose secondary hospitals, and 9.9% sought care at community healthcare facilities, reflecting
a persistent imbalance in service use. Multinomial regression revealed that prior surgery (OR = 3.192), high post-
reimbursement costs (OR = 5.931), and negative emotional responses significantly predicted tertiary hospital use. In
contrast, mild anxiety (OR = 2.489) and geographic proximity were associated with choosing community facilities. These
findings align with Andersen’s Behavioral Model, illustrating how predisposing characteristics, enabling resources, and
perceived needs jointly influence service utilization.
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In the context of China’s HDT system, structural design alone is insufficient without addressing behavioral drivers.
Building trust in primary care, reducing perceived access barriers, and improving public health messaging are critical to
aligning patient behavior with policy goals. Integrating behavioral insights into health system planning may enhance
efficiency, reduce tertiary overuse, and promote more equitable access to appropriate levels of care.

For practitioners, this study underscores the importance of considering not only clinical indicators but also patients’
psychological and socioeconomic contexts. Primary care providers and hospital staff can use these insights to identify
patients at risk of bypassing local care due to anxiety, mistrust, or perceived inadequacy, and respond with tailored
reassurance, improved communication, and referral support. Health educators and community physicians can strengthen
patient trust through targeted outreach and myth-busting public messaging. Future research should examine these
behavioral patterns in other specialties and less-developed regions to assess generalizability. Longitudinal studies are
needed to clarify causal relationships between psychosocial factors and hospital choice, while qualitative research could
further uncover patient narratives and decision logic, enriching the behavioral evidence base.
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