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The uneven distribution of medical and health resources leads to changes in the choice of patients for medical treatment, which is the key to restrict the reform of medical services in China currently. Taking service accessibility and residents' cognition as the starting point, this study utilized the data from the questionnaire and applied logistic regression and mediation test. By taking service accessibility as an explanatory variable and residents' cognition as an intermediary variable, the study examined the differences between residents' choice of medical treatment at the primary and non-primary levels. Thus, the influencing factors of residents' choice of medical treatment at the primary level were explored. The research statistics came from questionnaires of 1,589 residents in Nanjing, Jiangsu Province, China. The results showed that service accessibility and residents' cognition were significantly correlated with the residents' choice of primary medical treatment. Household registration, age, the signing situation with family doctors, hospital service fees, and distance to the hospital were positively related to residents' choice of primary medical treatment; while the reputation, scale, residents' income, and the reimbursement ratio of residents' medical insurance were negatively correlated with the choice. In addition, residents' cognition played an intermediary effect between service accessibility and the residents' choice of primary medical treatment. The signing situation with family doctors indirectly affected the choice of primary medical treatment through residents' cognition, and residents' cognition masked some negative influence of the reimbursement ratio of residents' medical insurance on the choice of primary medical treatment.
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Introduction

The World Health Assembly first proposed the concept of “primary health care,” organized by the World Health Organization and the United Nations International Children's Emergency Fund in 1978, which was recognized as the strategic goal and basic approach to achieve that health services are available for all people by the year 2000 (1). Primary health care was regarded as an important measure to solve the waste of medical resources and promote the equalization of medical services (2). Many countries such as the United Kingdom, Canada, and Norway took primary medical institutions as the core and hospitals as the auxiliary to provide qualified and affordable medical service (3–5). In China, focusing on “first diagnosis at the primary level,” the hierarchical medical system is not only an important part of China's medical service reform but also an inevitable choice to meet the growing health needs of residents and achieve the strategic goal of “Healthy China.”

In 2021, China's “Notice of the General Office of the State Council on Printing and Distributing the Key Tasks for Deepening the Reform of the Medical and Health System in 2021” and the “Medical Security Plan for the Period of 14th Five-Year” both proposed to accelerate the construction of the hierarchical medical system and carry out a pilot project of a high-quality and efficient integrated medical system. Since the issuance of the “Guiding Opinions on Promoting the Construction of hierarchical Medical Treatment System” in 2015, China has made certain improvements in the primary medical environment through the introduction of advanced medical equipment, the construction of a team of general practitioners, and the implementation of the family doctor contract system. From 2014 to 2020, the number of primary medical institutions in China increased from 917,335 to 970,036, and the number of visits to primary medical institutions increased from 297,207 to 332,288. However, the proportion of visits to primary medical institutions in China decreased from 57.41% in 2014 to 53.17% in 2020, showing a downward trend (Figure 1) (6). It can be seen that there is still great resistance to the promotion of hierarchical diagnosis and treatment in China, and the goal of diverting patients from hospitals to primary medical institutions has not been fully achieved, and residents still tend to gather at the top level of medical treatment. China's hierarchical diagnosis and treatment focus on promoting the functional positioning of various medical institutions at all levels such as provinces, cities, counties, townships, and villages and playing a balanced role. Exploring the reasons for residents' choice of medical treatment at the primary level is to promote the implementation of this system and realize the breakthrough of the sinking of high-quality medical resources (7). Therefore, under the inherent problems and new situation, how to guide residents to choose medical treatment at the primary level, promote the development of hierarchical diagnosis and treatment, and realize the sinking of high-quality medical resources have become a hot topic of the current Chinese society.
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FIGURE 1
 The number of medical institutions and the number of visits in China from 2014 to 2020.


The existing research on residents' medical treatment mostly focuses on the National Health Service System, spatial and geographical location, and so on. Previous studies have shown that residents' medical treatment is not only influenced by primary health care, patient referral, general practitioner service, and other related systems in the national health service system (8, 9) but is also closely related to traffic distribution, regional spatial characteristics, and spatial coverage of medical network in spatial geographical location (10–12). However, few scholars have explored the influencing factors of primary-level medical treatment choices from the perspective of residents at the microlevel, taking patients as the center. Whether the health services are accessibly affect the choices of residents to seek medical treatment, which means that how to guide residents to seek medical treatment at the primary level depends on the service accessibility. Service accessibility refers to the process by which residents “enter the health service system by any means and choose continuous treatment” (13). Service accessibility connects the health service system and the service population, affecting residents' cognition of medical services, and it is also a major challenge for planners and decision-makers to guide residents' medical choices (14). In addition, residents' medical treatment behavior is the explicit form of residents' psychological activities and is closely related to residents' cognition. Residents' cognition determines whether a person will adopt certain medical treatment behavior intentions, and intention ultimately determines whether a certain medical treatment behavior is adopted by a person (15). Therefore, residents' cognition is indispensable for service acquisition and plays an important role in the relationship between service accessibility and choices of medical treatment. Based on this, this article attempts to study the impact mechanism of service accessibility on residents' choices of medical treatment under different scenarios. At the same time, using residents' cognition as a mediating variable, this article examined the changes in residents' choices for medical treatment and deeply analyzed the difference between residents' behavior of choosing at the primary and non-primary levels. Then, the study further explored where the choice of primary medical treatment comes to guide residents to select reasonable medical institutions for treatment, promote the advancement and implementation of hierarchical diagnosis and treatment, and realize the sinking of high-quality medical and health resources.



Materials and methods


Theoretical analysis and research design
 
Characteristics of residents and medical institutions

Different countries have different medical service models, but most of them maintain a structure with a clear division of labor in the medical service system centered on medical institutions (2). Residents' choices of medical treatment involve the interests of residents and medical institutions. There are differences in the choices with different sociological demographic characteristics. The services of medical institutions also affect residents' choices of medical treatment. Gender, household registration, age, and educational level are the focal factors in the study of residents' choices for medical treatment (16, 17). In addition, health resources and soft power of medical institutions are also important trade-off factors for residents to choose a doctor (18). Based on this, this article established the following hypothesis:

H1a: The individual traits of residents are significantly correlated with the choices of medical treatment.

H1b: The characteristics of medical institutions are significantly correlated with residents' choices of medical treatment.



Service accessibility and choices of medical treatment

Penchansky and Thomas proposed the concept of accessibility of “fit between customer and service system” in 1981 and constructed a “five-dimensional measurement method of public health care access:” Availability, Accessibility, Accommodation, Affordability, and Acceptability (19). On this basis, Peters et al. subdivided the dimensions of measuring accessibility into availability (supply of medical services), financial accessibility (price of services and resources of users), acceptability (attitudes and acceptance of users), and geographic accessibility (20). According to Penchansky and David's definition and measurement of access, this article divided service accessibility into demand-side service accessibility and supply-side service accessibility from the perspective of “supply” and “demand.” The demand-side service accessibility is that the ability of residents to obtain services provided by medical institutions involves suitability, affordability, and acceptability, that is, resource acceptance of demanders. Supply-side service accessibility refers to the health resource services provided by medical institutions to residents, involving availability resources, that is, the service cost and geographical accessibility of providers. Residents' choices for medical treatment are the external manifestation of service accessibility, and service accessibility affects residents' choices for medical treatment (21). Based on this, this article proposes the following hypothesis:

H2: Service accessibility is significantly related to the choices of medical treatment. Residents tend to choose medical institutions with higher service accessibility for treatment.

H2a: Demand-side service accessibility affects residents' choices of medical treatment. Residents will choose medical institutions with high demand-side service accessibility for treatment.

H2b: Supply-side service accessibility affects residents' choices of medical treatment, and residents will choose medical institutions with high supply-side service accessibility for treatment.



Service accessibility, residents' cognition, and residents' choices of medical treatment

Cognition is an important perspective for health behavior research (22). Residents' cognition represents residents' understanding of the health service information input or output by medical institutions (23). Residents' cognition is an important pivot between service accessibility and residents' choices of medical treatment. According to Fishbein's rational behavior theory for explaining and predicting individual behavior, personal attitudes and values determine whether a person will take certain behaviors, and intentions ultimately determine whether a certain behavior is adopted by a person (24). On the one hand, service accessibility also affects residents' cognition of health services to a certain extent, and out-of-service accessibility will lead to residents' lack of cognition of health services. On the other hand, residents' cognition is significantly related to their choices of medical treatment (25). By means of extensive and in-depth medical education and publicity, residents' cognition of health services can be increased and their choices of medical treatment can be influenced (26). Based on these theories, the study proposed to establish hypothesis H3.

H3: Residents' cognition has a mediating effect between service accessibility and residents' choices of medical treatment.

According to the above research hypothetical, the initial relationship of the variables is shown in Figure 2.
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FIGURE 2
 Hypothetical framework of the research on residents' choices of medical treatment.





Data and methods
 
Data resource

Based on the statistics on the number and distribution of tertiary hospitals, specialized hospitals, and primary health service institutions in Nanjing, Jiangsu Province, China, the study further conducted a stratified sampling of hospitals and primary medical institutions in different regions according to a fixed proportion. Then, according to the distribution of hospitals and primary medical institutions, the research team went to the vicinity of hospitals and primary medical institutions from 2019 to 2020 to distribute questionnaires face-to-face. Questionnaire filling includes electronic and paper questionnaires. Recruitment criteria for volunteers included: (1) age > 18; (2) Local residents (residence > 6 months); and (3) Volunteer to participate in this study. A total of 1,802 questionnaires were distributed in this study, and 1,589 valid questionnaires were collected with an effective recovery rate of 88.18%.



Variable selection

Based on the research hypothesis, combined with the questionnaire, the specific assignments of variables in this article are shown in Table 1. Some of the variables used the Likert five-point scale method, and the satisfaction evaluation was set from options of very dissatisfied to very satisfied, with 1–5 points, respectively.


TABLE 1 Explanatory variables and assignments.
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Explained variables

The explained variable is residents' choice of medical treatment. Regarding the medical institutions selected for treatment, the study divides medical institutions into primary medical institutions and non-primary medical institutions according to China's “National Medical and Health Service System Planning Outline (2015–2020)” and “2021 China Health Statistical Yearbook.” Among them, primary medical institutions mainly include township health centers, community health service centers (stations), village clinics, infirmaries, outpatient departments (offices), and military primary health institutions. Non-primary medical institutions include hospitals, nursing homes, and professional public health institutions (6, 27).



Core explanatory variables

According to the research hypothesis, combined with the questionnaire, this article selected service accessibility as the core explanatory variable. Service accessibility was divided into demand-side accessibility and supply-side accessibility. Demand-side service accessibility was from the perspective of residents' needs and could be expressed by factors such as income, reimbursement ratio of residents' medical insurance, and the signing situation with family doctors (5, 28, 29). Supply-side service accessibility was from the perspective of the supply of medical institutions, including hospital service fees, distances to hospital, and other factors (30, 31). In this study, the reimbursement ratio of residents' medical insurance refers to the overall reimbursement ratio of medical institutions, including primary medical institutions and non-primary medical institutions. Its measurement is based on residents' evaluation of the reimbursement ratio of current medical institutions.



Explanatory variables

In this article, the individual traits of residents and the characteristics of medical institutions were used as explanatory variables. The individual traits of residents were selected as gender, household registration, age, and educational level. The characteristics of medical institutions were selected as the waiting time, reputation, scale, and advanced degree of equipment. In this study, the characteristics of medical institutions were scored based on residents' perceptions of the importance of these elements.



Mediating variables

According to hypothesis H3, the study used residents' cognition as a mediating variable. Residents' cognition is measured from high to low by using Likert five-scale method based on residents' understanding of the content and policies of primary medical and health services, which mainly include cognition of primary medical health service and cognition of relevant policies (32, 33).




Statistical analysis

All statistical analyses were performed based on spss26.0 software. Firstly, descriptive analysis was used to present the basic situation of the sample objects through frequency, percentage, mean, and standard deviation. Subsequently, reliability and validity tests and collinearity analysis were conducted on the data. Based on this, the stepwise regression analysis was adopted, and the logistic regression model was constructed to explore the influencing factors of residents' choice of primary medical treatment. Finally, with reference to the test method of mediating effect, the association between residents' perception of access to intervention services and residents' choice of primary medical treatment was further analyzed. Based on the Sobel method, 95% confidence interval, Z-statistic, and effect value were obtained to further test the mediating effect of residents' cognition (34, 35). P < 0.05 was statistically significant in this study.



Model settings
 
Service accessibility and residents' choices of medical treatment

To test the hypotheses H1a, H1b, and H2, the following models were constructed:
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Formula (1) was the logistic regression model, and Y was the dependent variable, indicating the residents' choices of medical treatment. Resident represented the individual traits of residents, including gender, household registration, age, and educational level. Institution represented the characteristics of medical institutions, including waiting time, reputation, scale of medical institutions, and advanced degree of equipment. Service indicated service accessibility, including residents' income, resident reimbursement ratio of residents' medical insurance, signing situation with family doctors, hospital service fees, and distance to the hospital. In the formula, β1,β2,β3 represented the regression coefficient, and ε represented the error term.



Service accessibility and residents' choices of medical treatment on both supply-side and demand-side

To test Hypothesis H2a and Hypothesis H2b, the following models were constructed:
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Formula (2) was a logistic regression model, and Residentj and Institutionj represented the variables of Resident and Institution in Formula (1) that are significantly related to residents' choices for medical treatment. Service1 indicated the service accessibility on the demand side, including residents' income, reimbursement ratio of residents' medical insurance, and signing situation with family doctors. Service2 indicated the service accessibility on the supply side, including hospital service fees, distance to the hospital. λ1,λ2,λ3 and α1,α2,α3 are the regression coefficient, ε1 and ε2 are the error term.



Service accessibility, residents' cognition, and choices of medical treatment
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Formula (3) was a multiple linear regression model, and Formula (4) was a logistic regression model. M was a mediating variable, which represented residents' cognition. Servicej represented the remaining service accessibility variables in Formula (1) after excluding variables that were not related to residents' choices of medical treatment. c1,c2,c3 and ∂1, ∂2, ∂3, ∂4 were regression coefficients, and ε3 and ε4 were error terms.






Results


Basic information of sample objects

Among the sample subjects, only 16.4% of the people chose primary medical institutions for medical treatment, and 83.6% chose non-primary medical institutions (Table 2). Among genders, 46.9% of the people were male and 53.1% were female. As for household registration, 62.4% of the people had city household registration and 37.6% had rural one. As far as age, 44.4% of the people were younger than 30 years old, 32.8% were between the age of (30, 45], 17.6% were between (45, 60], and 5.2% were older than 60 years old. Among the educational degree, 13.9% of the people had a junior high school degree or below, 17.5% had a high school or technical secondary school degree, 18.8% had a college degree, and 49.8% had an undergraduate degree or above.


TABLE 2 Basic information of sample objects.
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Based on the basic information of the sample subjects, further analysis of gender, household registration, age, and education level (Figure 3) showed the following percentages; 16.5% of males and 16.4% of females chose to seek medical treatment at the primary level. In terms of household registration, 13.4% of participants in city and 21.4% in rural areas selected primary medical treatment. In terms of age, 13.2% of participants below 30 years old, 15.2% between (30, 45], 22.2% between (45, 60], and 32.1% of participants above 60 years old chose primary medical treatment. In terms of education level, 25% of junior high school students and below, 22.3% of high school students, 12.7% of college students, and 13.4% of undergraduate students and above chose to seek medical treatment at the primary level. It was initially found that residents with different gender, household registration, age, and educational level had different choices for medical treatment.


[image: Figure 3]
FIGURE 3
 Residents' choices of medical treatment and the proportion of grassroots under the characteristic elements.




Sample data test

For the sample data from different sources, variance analysis and one-way ANOVA of variance were performed for the main variables. The results showed that there was no significant difference between the data samples from the two sources, so the data can be put together for subsequent follow-up research and analysis. The Cronbach's α coefficient of the total items in the research questionnaire was 0.921, approaching to 1, showing good reliability. In addition, the Content Validity Index (CVI) of the questionnaire was 0.94 > 0.90, and the Bartlett test of sphericity was significant at p < 0.05, indicating good content and construct validity. In addition, due to the problems in the setting of the research model and the data, there was likely to be a certain degree of a linear relationship between the explanatory variables of the model. Therefore, multicollinearity diagnosis was conducted for all explanatory variables in the study, and the results showed that the variance inflation factor (VIF) of all explanatory variables was <5, which met the requirement that statistical VIF shall be <10, indicating that there was no collinearity problem among explanatory variables.



Logistics regression analysis results

In order to further explore the factors that affect residents' choices of primary medical treatment, this study conducted hierarchical regression on the three dimensions of residents' individual traits, medical institution characteristics, and service accessibility according to formula (1). The results are shown in Table 3. Model 1 only included individual characteristics of residents, including gender, household registration, age, and educational level. A statistical test showed that household registration (p < 0.01) and age (p < 0.01) had significant effects on residents' choices of medical treatment. In addition, the regression coefficient between household registration and age was larger than 0 (β > 0), that is, household registration and age were positively correlated with the choices of primary medical treatment. The estimated values of the coefficients of gender and educational level were not significant, and their relationship with residents' choices of medical treatment remains to be observed. The results showed that among the individual characteristics of residents, household registration, and age significantly affected residents' choices of medical treatment. Rural residents were more likely to choose primary medical treatment than urban residents. The older the residents were, the more they preferred primary medical institutions. Thus, hypothesis H1a was verified.


TABLE 3 Logistics regression analysis results.
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Based on Model 1, Model 2 incorporated the characteristics of medical institutions, including waiting time for treatment, reputation, scale of medical institutions, and advanced degree of medical equipment. The results are shown in Table 3. The regression coefficient β of reputation and medical institution was <0, which was significant at 5% level. The estimated values of waiting time and advanced degree of medical equipment were not significant, and their relationship with residents' choices of medical treatment was not yet obvious. Model 2 regression results showed that the characteristics of medical institutions were significantly correlated with residents' choices of medical treatment. Among them, the greater the reputation and scale of medical institutions attract residents to see a doctor, and the lower the probability of residents' choice for primary medical treatment. Thus, hypothesis H1b was true.

Based on Model 2, Model 3 further introduced service accessibility, including income, reimbursement ratio of residents' medical insurance, the signing situation with family doctors, hospital service fees, and distance to the hospital. In the regression results of model 3, income (p < 0.05, β = −0.121) and the reimbursement ratio of residents' medical insurance (p < 0.05, β = −0.167) were negatively correlated with the choice of primary medical treatment. The regression coefficients of the signing situation with family doctors (p < 0.01, β = 0.408), hospital service fees (p < 0.01, β = 0.226), and the distance to the hospital (p < 0.05, β = 0.218) were positively correlated with the choice of primary medical treatment. The results showed that service accessibility was significantly correlated with the choices of medical treatment, and residents tended to choose the medical treatment with higher service accessibility. Among them, the lower the residents' income and the proportion of medical insurance reimbursement, the better the signing situation with family doctors, the higher the hospital service fees, and the longer the distance to the hospital nearby, the higher the probability for residents choosing the primary hospital. Thus, hypothesis H2 was true.



Regression analysis of service accessibility on supply-side and demand-side

According to the assumptions of H2a and H2b, service accessibility can be divided into demand-side service accessibility and supply-side service accessibility. The demand-side was gained from the perspective of residents, and the supply side the perspective of medical institutions. On the basis of incorporating the variables significantly related to the choices of medical treatment from residents' individual traits and medical institution characteristics, the study constructed Model 4 and Model 5 from the perspectives of service accessibility on the demand side and the supply side, respectively. The regression analysis of the two models was conducted in Formula (2), of which the results are shown in Table 4.


TABLE 4 Regression results of service accessibility on demand side and supply side.
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Based on household registration, age, reputation, and scale of medical institutions, Model 4 introduced the variables of income, reimbursement ratio of residents' medical insurance, and the signing situation with family doctor from the demand-side service accessibility. In the regression results of Model 4, income (β = −0.226) and the signing situation with family doctor (β = 0.399) were significant at the 1% level. The reimbursement ratio of residents' medical insurance (β = −0.154) was significant at 5% level. The results showed that demand-side service accessibility affected residents' choices of medical treatment, and residents would choose the medical institutions with high accessibility of service on the demand side. The lower the residents' income and the proportion of medical insurance reimbursement, the better the signing situation with family doctors, and the higher the probability for residents choosing primary medical institutions. Thus, hypothesis H2a was true.

Based on household registration, age, reputation, and scale of medical institutions, Model 5 incorporated two variables of distance to the hospital and hospital service fees from the demand-side service accessibility. Among them, the regression coefficients β of the hospital service fees (p < 0.01) and the distance to the hospital (p < 0.05) were all >0, which were positively correlated with residents' choice of medical treatment. The results showed that supply-side service accessibility affected residents' choices of medical treatment, and residents would choose medical institutions with high accessibility of service on the supply side. The higher the hospital service fees and the farther the distance to the hospital nearby, the greater the probability that residents would choose a primary medical institution for medical treatment. Thus, hypothesis H2b was true.

The regression results of Model 4 and Model 5 showed that, regardless of the accessibility of services on the demand-side or the supply-side, service accessibility had a significant impact on residents' choices of medical treatment. In addition, residents tended to choose the medical treatment with high service accessibility, which further verified hypothesis H2 in this article. Furthermore, the regression results showed that the signing situation with family doctors had the largest regression coefficient among the variable of service accessibility, that is, it influenced most on residents' choice of primary medical institutions.



Analysis of the mediating effect of residents' cognitive degree

Referring to the test method of mediating effect (36), this article combined logistic regression and multiple linear regression and used residents' cognition as a mediating variable to explore the impact of service accessibility on residents' choices of medical treatment, as shown in Table 5.


TABLE 5 Testing results of mediating effect of residents' cognition degree.
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In the first stage of mediating effect, residents' choices of medical treatment were taken as a dependent variable, and residents' individual traits, medical institution characteristics, and significant influencing factors in service accessibility in the above analysis were incorporated into the formula (1) as independent variables. Thus, Model 6 was constructed, and the test results again verified that service accessibility was significantly correlated with residents' choices of medical treatment. In the second stage of mediating effect, residents' cognition was taken as a dependent variable, and the above significant influencing factors of residents' individual traits and medical institution characteristics were brought into formula (3) as independent variables, and model 7 was constructed. The regression results showed that the signing situation with family doctors (β = 0.514, p < 0.01) and the reimbursement ratio of residents' medical insurance (β = 0.324, p < 0.01) had a significant impact on residents' cognitive degree, while other variables did not have such impact and were not considered specifically. In the third stage of mediating effect, residents' medical choices were taken as the dependent variable, residents' cognition and residents' individual traits, characteristics of medical institutions, and significant influencing factors in service accessibility were taken as independent variables in formula (4), and model 8 was constructed for regression analysis. The results showed that residents' cognition (β = 0.330, p < 0.01), signing situation with family doctors (β = 0.238, p < 0.01), and residents' medical insurance reimbursement ratio (β = −0.278, p < 0.01) had a significant influence on residents' choices of medical treatment. In the three stages of the intermediary test, the regression coefficients of signing situation with family doctors and reimbursement ratio of residents' medical insurance were significant in model 6, model 7, and model 8. According to the intermediary effect test conditions (37), this showed that residents' cognition played an intermediary effect between signing situation with family doctors, reimbursement ratio of residents' medical insurance, and residents' medical treatment choice. In general, the research hypothesis H3 was preliminarily validated, and residents' cognition had a mediating effect between service accessibility and medical treatment choice.

This study further explored the mediating effect of residents' cognition on the signing situation with family doctors, reimbursement ratio of residents' medical insurance, and residents' choices of medical treatment. The regression coefficients obtained from different equations are comparable only if the scales were the same, and the value of the mediating effect value can be calculated (38). Whereas, the dependent variable is a categorical variable and the independent variable, as well as the mediating variable, are both interval variables. Therefore, in this article, in Models 7, 8, and 9, residents' cognition, signing situation with family doctors, and reimbursement ratio of residents' medical insurance were standardized to achieve an equal scale of regression coefficients. Then, the Sobel method was used to verify the mediating effect of residents' cognition, and the results are shown in Table 6.


TABLE 6 Sobel mediating effect test results of residents' cognition degree.
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The 95% confidence intervals in the two paths of the influence of signing situation with family doctors and reimbursement ratio of residents' medical insurance on the choice of visit do not include 0 and Z > 0.97. The results again verified that residents' cognition had a significant impact on the signing situation with family doctors, reimbursement ratio of residents' medical insurance, and residents' choice of medical treatment. Through further analysis, it was found that in the path of signing situation with family doctors → residents' cognition → choice of medical treatment, the total effect of the signing situation with family doctors on residents' choices of medical treatment was 0.24; while after incorporating residents' cognition, the direct effect was 0.14, namely the mediating effect through residents' cognition was 0.10, accounting for 42% of the total effect. In the path of reimbursement ratio of residents' medical insurance → residents' cognition → choice of medical treatment, the total effect of reimbursement ratio of residents' medical insurance on medical treatment choice was −0.10; while after incorporating residents' cognition, the direct effect of residents' reimbursement ratio of residents' medical insurance was −0.16, and the mediating effect was 0.06. Because the mediating effect and direct effect of residents' cognition on the ratio of residents' medical insurance reimbursement and residents' choice of medical treatment are opposite in sign, in this case, the mediating effect was the masking effect (39, 40).

The results showed that the signing situation with family doctors indirectly affected the choice of primary medical treatment through residents' cognition. The residents' cognition masked the negative impact of reimbursement ratio of residents' medical insurance on this choice. Specifically, the better the signing situation with family doctors was, the higher residents' cognition degree of medical institutions would be, which could promote residents' preference for primary medical institutions. To some extent, residents' cognition masked the impact of reimbursement ratio of residents' medical insurance on residents' medical primary treatment choice. That is, when the reimbursement ratio of residents' medical insurance remained unchanged, increasing residents' cognition of medical institutions could appropriately encourage residents to choose primary medical institutions, further verifying hypothesis H3.




Discussion

From the perspective of residents' cognition and service cognition, this study explored the origin of residents' choices to seek primary medical treatment. Our results showed that the proportion of residents seeking medical treatment in primary medical institutions is low in China at the present. Uneven distribution of medical and health resources leads to changes in patients' medical choices, which was one of the typical problems in China's medical and health services (12). Therefore, we had several aspects to discuss.

First of all, we found that residents' choices of medical treatment varied with different characteristics of residents and medical institutions. In the first place, among the individual traits of residents, household registration and age significantly affected residents' choice of primary-level medical institutions, which were mainly for rural and elderly residents. In the second place, among the characteristics of medical institutions, reputation and scale significantly affected residents' choice of primary-level medical institutions. The low reputation and scale of primary-level medical institutions were important reasons for residents to choose non-primary medical institutions for treatment. Therefore, the Chinese government should further optimize the allocation of medical resources and improve the status quo that the service quality of China's primary medical institutions is still poor (41), to better utilize the “network bottom” of primary medical institutions.

Secondly, we found that service accessibility was significantly correlated with residents' choice of primary medical treatment. Service accessibility could be divided into demand-side service accessibility and supply-side service accessibility. On the one hand, demand-side service accessibility included residents' income, reimbursement ratio of residents' medical insurance, and the signing situation with family doctors. Among them, the income and reimbursement ratio of residents' medical insurance are negatively correlated with the choice of primary medical institutions. The higher the income, the lower the probability of residents choosing primary medical institutions. When the current reimbursement ratio of primary medical institutions and non-primary medical institutions increases by the same proportion, the probability of residents choosing primary medical institutions will decrease. This finding was consistent with earlier research conclusions that residents' choices of medical treatment can be affected by their own financial burden (42). The signing situation with family doctor was positively related to residents' choices of primary medical treatment. The better the signing situation with family doctors, the greater the probability that residents would choose primary medical institution. These research results are in concert with the direction of “promoting the adoption of flexible family doctor contract service cycles” mentioned in the “Notice of the General Office of the State Council on Printing and Distributing Key Tasks for Deepening the Reform of the Medical and Health System in 2021.” On the other hand, supply-side service accessibility covered hospital service fees and distance to hospital. Among them, hospital service fees were positively related to residents' choices of primary medical treatment. The higher the hospital service fees, the higher the probability of residents choosing primary medical institutions. This was consistent with the conclusion of an earlier study on the choice of primary care for residents in Beijing, China (43). Distance to hospital was positively related to residents' choices of primary medical treatment. The longer the distance to the hospital, the greater the probability that residents choose primary medical institutions for medical treatment, that is, the convenience of access to services was an important reason for residents to choose primary medical institutions for medical treatment. This was consistent with the conclusion of earlier scholars' research on the influencing factors of residents' choice of primary medical treatment in Southwest China (44). Therefore, on the one hand, the Chinese government should encourage the development of new medical service mode, such as chain clinics, Internet medical services, and doctor groups to reasonably improve the layout of medical institutions. On the other hand, flexible signing with family doctors can be adopted to explore the binding signing service between medical insurance and family doctors. Under this binding mode, family doctors can obtain income from the medical insurance balance of contracted patients for incentive, so as to realize the full coverage of signing with family doctors.

Finally, we found that residents' cognition had an important impact on residents' choice of primary medical treatment and played a mediating effect between service accessibility and medical treatment choice. Among these, the signing situation with family doctors indirectly affected the choice of primary medical treatment through residents' cognition, and residents' cognition masked some negative influence of the reimbursement ratio of residents' medical insurance on the choice of primary medical treatment. Specifically, the impact of signing situations with family doctors on residents' choices of medical treatment was partly realized through residents' cognition. By enhancing residents' cognition, the proportion of residents who choose primary medical institutions for medical treatment can be increased; Due to the policy provisions, it is difficult to adjust the reimbursement ratio of residents' medical insurance in a certain period of time. Residents' cognition can mask the negative impact of some residents' medical insurance reimbursement proportion on the choice of primary medical treatment. These findings were consistent with the research conclusions of early scholars that the residents' cognition can reduce the inaccessibility and inequality in health services (21), which was an effective way to improve residents' medical choice (45). Therefore, the Chinese government and medical institutions can enhance residents' cognition, widely popularize health education for residents, regularly carry out routine examination and chronic disease management, integrate the concept of whole life-cycle health management, and implement people-oriented integrated medical services, to indirectly guide residents' choice of primary medical treatment.

We acknowledge that there are still some limitations in the study. First of all, there may be some undetected confounding factors in our study, such as external factors of decision-making by others, unbalanced development of specialized medical care, and social relationships. In addition, in future research, if we want to explore the primary medical options of more specific group, further evaluation and observation should be conducted for different groups of residents.



Conclusion

Our study aims to explore the influencing factors of residents' choice of primary medical institutions, which is of great significance for China's current medical reform. Based on the data of the questionnaire for residents in Nanjing, Jiangsu Province, logistic regression and mediation test were used to find that there was a significant correlation between service accessibility, residents' cognition, and the residents' choice of primary medical treatment. Among them, household registration, age, signing situation with family doctors, hospital service fees, and distance to the hospital were positively correlated with the residents' choice of primary medical treatment; the reputation, scale, income, and reimbursement ratio of residents' medical insurance were negatively correlated with the residents' choice of primary medical treatment. In addition, the study also found that residents' cognition played a mediating effect between service accessibility and residents' choice of primary medical treatment. The signing situation with family doctors indirectly affected the residents' choice of primary medical treatment through residents' cognition, and residents' cognition masked some negative influence of the reimbursement ratio of residents' medical insurance on the residents' choice of primary medical treatment. The Chinese government should optimize the allocation of medical resources, taking both the service accessibility and residents' cognition into account, to promote the advancement and implementation of a hierarchical medical system and realize the sinking of medical and health resources of high quality. Specifically, first, the Chinese government can adopt flexible family doctor contract and explore the bundling of medical insurance and family doctor contract services. Thus, family doctors can obtain partial income from the medical insurance balance of contracted patients as incentives to achieve full coverage of family doctor contracts and improve service accessibility. Second, primary medical institutions can cooperate with hospitals through medical treatment combination, medical groups, etc. On the one hand, health education, chronic disease prevention, and other health services can be carried out; on the other hand, free clinics and other activities centered on patients can be developed regularly. Therefore, residents' cognition of the content and policies of primary medical and health services can be improved, and information asymmetry between medical institutions and residents can be reduced. Ultimately, it is expected to promote the development and implementation of graded diagnosis and treatment in China and realize the sinking of high-quality medical and health resources.
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