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a b s t r a c t 

Background: High-quality primary health care (PHC) can reduce complications from chronic diseases by pro- 

viding timely, effective, and continuous interventions, thereby preventing hospitalizations due to disease pro- 

gression. However, there has been limited evidence on avoidable hospitalizations in rural areas of central and 

western China. 

Objective: This study aims to localize the measurement of avoidable hospitalizations tailored to China’s context 

and assess the quality and efficiency of PHC in rural areas of central and western China among patients with type 

2 diabetes or hypertension. 

Methods: Data from 61,450 hospitalizations related to hypertension and diabetes were extracted from the med- 

ical records of three county-level hospitals in two provinces between 2017 and 2021, using ICD-10 diagnostic 

codes. Two types of avoidable hospitalizations were defined: (type I) PHC preventable but not avoidable hospi- 

talization; (type II) PHC preventable and avoidable hospitalization. A multilevel logistic regression model was 

used to identify the factors influencing avoidable hospitalizations. 

Results: Between 2017 and 2021, 18.1 % of diabetes-related hospitalizations and 49.6 % of hypertension-related 

hospitalizations were preventable by PHC but not avoidable (type I). Meanwhile, 8.1 % of diabetes-related hos- 

pitalizations and 2.4 % of hypertension-related hospitalizations were preventable by PHC and avoidable (type 

II). Avoidable hospitalizations for these two chronic conditions at the three hospitals resulted in an estimated 

financial loss of approximately 2.37 million yuan per year. Factors influencing avoidable hospitalizations for dia- 

betes included demographic characteristics and health status, while for hypertension, additional factors included 

medical insurance coverage and distance to the hospital. 

Conclusion: The quality of PHC for chronic diseases in rural counties of central and western China remains 

suboptimal, with inefficiencies and significant resource waste. Strengthening PHC quality should be a key strategy 

for future chronic disease management in rural China. 
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By 2018, the prevalence of diabetes among adults in China had

eached 12.4%, 1 while the prevalence of hypertension among adults

ged 18 and above was as high as 27.5%. 2 This large patient population

mposes a substantial burden on individuals, families, and society. In the

ontext of disease spectrum shifting, primary health care(PHC), the cor-

erstone of healthcare systems, has emerged as a key approach to mit-

gating this burden. 3 In theory, high-quality PHC helps prevent disease

nset, slow progression, reduce complications, and stop minor ailments

rom worsening, thereby reducing the hospitalizations. 4 The reduction

n hospitalizations due to effective PHC is referred to as avoidable hos-
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italizations (also known as potentially preventable hospitalizations).

iseases that can be prevented through early intervention, timely treat-

ent, and management services in primary care facilities are summa-

ized as ambulatory care sensitive conditions (ACSCs). Hospitalization

s significantly more expensive and consumes greater health insurance

esources. As a result, avoidable hospitalizations often reflects the over-

ll quality of PHC in a given country or region, as well as the efficiency

f medical resource utilization. 5-7 

Reducing avoidable hospitalizations is crucial for improving patient

ealth and achieving cost-effective healthcare system performance. De-
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Fig. 1. Four categories of hospitalizations. 

(  

a

 

a  

t  

t  

c  

p  

H  

t  

l  

i  

t  

a  

t  

w  

h  

d  

o  

r  

i  

p  

i  

b  

t

 

w  

w  

n  

H  

d  

t  

t  

t  

t

 

o  

a  

a  

t  

(  

a  

d  

c

D

 

t  

a  
eloped countries, such as the United States has widely adopted avoid-

ble hospitalizations as a metric to evaluate the quality of PHC. 8 How-

ver, its application in China remains in the early stages, 6 , 9 and there

emains inconsistency in its definition. 10 , 11 Diabetes and hypertension

re internationally recognized as key ACSCs. 5-7 , 12 , 13 These chronic con-

itions have long disease courses, complex etiologies, and are strongly

inked to lifestyle factors. As such, they represent critical focus areas for

HC in China and are among the top priorities of China’s public health

nitiatives. 

Therefore, based on a localized definition for avoidable hospitaliza-

ions and using hospital discharge data of patients with hypertension or

iabetes in rural areas of central and western China, this study aims to

xplore the overall quality of PHC in responding chronic disease, assess

he efficiency of medical resource allocation, and examine the factors

nfluencing these outcomes in rural China. 

ata and methods 

ata source 

This study utilized de-identified hospital discharge data from three

ounty-level hospitals in two provinces (Hubei and Henan) in central

nd western China, spanning the period from January 2017 to Decem-

er 2021. A total of 146,077 hospital admission records were collected.

he records include basic patient information (e.g., gender, age, occupa-

ion, home address), ICD-10 diagnosis codes, surgical procedure codes,

edical costs, and admission/discharge dates. 

The sample consists of rural inpatients diagnosed with “hyperten-

ion ” or “type 2 diabetes ” (in Chinese) or with related ICD-10 codes.

hese diagnoses were found in four key fields: outpatient diagnosis,

rimary admission diagnosis, primary discharge diagnosis, and other

econdary discharge diagnosis (top three). This yielded 88,269 records,

ith rural patients identified as either those whose occupation was reg-

stered as farmer/agricultural worker, or unemployed individuals with

 registered rural address. 

Exclusions were made for records with missing key data (such as pri-

ary admission diagnosis, primary discharge diagnosis, or total hospi-

alization costs) (412 records), patients transferred from other hospitals

18 records), patients who died during hospitalization (2325 records),

regnancy-related hospitalizations (1879 records), planned readmis-

ions (14,233 records), patients under 15 years old (18 records), and

ospitalizations due to external causes like injury or poisoning (7934

ecords). A total of 26,819 records were excluded, leaving 61,450 hos-

ital admission records related to hypertension or diabetes for analysis.

ariable definition 

The composition of admitted patients in China differs significantly

rom that of other countries, making it inappropriate to directly apply

nternational concepts of avoidable hospitalizations. Hospitalizations in

hina are notably high: in 2009, the hospitalization rate was 9.95 %,

nd by 2019, it had nearly doubled to 19.03 %, surpassing the 2021

verage hospitalization rate of 13.0 % for members of the Organization

or Economic Cooperation and Development (OECD). 14 , 15 In addition

o patients with legitimate hospitalization indications, China also sees

nstances of over-hospitalization or induced hospitalizations. 16 These

ases are not linked to the quality of PHC but are rather a consequence

f inefficient resource allocation and systemic problems in the health-

are system, such as hospitals inducing hospitalizations for insurance

raud or patients with poor health literacy seeking unnecessary hospital

dmissions. 17 

In this study, hospitalizations are categorized based on two fac-

ors: whether complications related to diabetes or hypertension could

ave been prevented through high-quality PHC, and the severity

f the patient’s condition at the time of hospitalization. Based on

hese factors, hospitalizations are divided into four categories: (1)PHC-

reventable but unavoidable; (2)PHC-unpreventable and unavoidable;
2

3)PHC-preventable and avoidable,; (4)PHC-unpreventable but avoid-

ble ( Figure 1 ). 

In an ideal healthcare system, characterized by high-quality PHC

nd efficient resource allocation (e.g., effective tiered care and patient

riage), all hospitalizations should ideally fall under category (2). When

he quality of PHC is insufficient but resource allocation remains effi-

ient, hospitalizations classified as category (1) will occur. For exam-

le, consider a patient hospitalized due to diabetic ketoacidosis (DKA).

igh-quality PHC could reduce the likelihood of complications like DKA

hrough timely outpatient services, proper medication management, and

ifestyle interventions. However, once the patient develops DKA, it qual-

fies as an acute complication of diabetes, requiring hospitalization, po-

entially in an intensive care unit (ICU), making the hospitalization un-

voidable. This would be classified as a category (1) hospitalization. On

he other hand, take the example of a patient admitted and discharged

ith a diagnosis of hypertension without any complications. This type of

ospitalization lacks clear medical indications and may have occurred

ue to induced hospitalization by healthcare providers, patient distrust

f primary care services, or the financial incentive of higher inpatient

eimbursement. Such cases would be classified as category (3) hospital-

zations. In summary, complications of hypertension or diabetes that are

reventable by PHC fall into the PHC-preventable category. Hospital-

zations for uncomplicated hypertension or diabetes, which could have

een avoided under optimal conditions, are categorized as avoidable in

his instance. 

This study primarily focuses on the quality of PHC and, therefore,

ith particular attention to categories (1) and (3) hospitalizations,

hich are preventable by PHC. Drawing from well-established defi-

itions of avoidable hospitalizations provided by the U.S. Agency for

ealthcare Research and Quality (AHRQ) and the OECD, 18 , 19 this study

efines avoidable hospitalizations as outlined in Table 1 . Hospitaliza-

ions involving death, cases related to pregnancy, childbirth, postpar-

um, or newborns, as well as records with missing primary diagnoses or

otal hospitalization costs, are excluded from the avoidable hospitaliza-

ion analysis. 

Since avoidable hospitalizations are directly related to the utilization

f inpatient services, we included factors influencing service utilization

s control variables. These were identified based on prior studies on

voidable hospitalizations 20 , 21 and Andersen’s Health Services Utiliza-

ion Model. 22 The control variables include sociodemographic factors

such as gender, marital status, age, and ethnicity), health-related vari-

bles (Charlson Comorbidity Index, 23 whether surgery was performed,

epartment of hospitalization), medical insurance, and distance to the

ounty-level hospital. The year of hospitalization was also controlled. 

ata analysis 

Descriptive analysis was conducted to report the basic characteris-

ics of the sample, the incidence of avoidable hospitalizations, and the

ssociated medical costs. Categorical data were expressed as relative
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Table 1 

Inclusion and exclusion criteria for hypertensive and diabetic avoidable hospitalizations. 

(Type I) PHC-preventable but unavoidable hospitalization (Type II) PHC-preventable and avoidable hospitalization 

Diabetes Age ≥ 15 years; 

Primary admission diagnosis includes type 2 diabetes complications, 

such as diabetes with coma, diabetes with ketoacidosis, diabetes with 

renal complications, diabetes with eye complications, diabetes with 

neurological complications, diabetes with peripheral circulatory 

complications, or diabetes with multiple complications. 

Age ≥ 15 years; 

Both the primary admission and discharge diagnoses are type 2 

diabetes; 

No diabetes complications as mentioned above. 

Hypertension Age ≥ 15 years; 

Primary admission diagnosis includes hypertension-related 

complications, such as hypertensive heart disease, hypertensive kidney 

disease, hypertensive heart and kidney disease, hypertensive 

encephalopathy; 

Primary admission diagnosis includes malignant hypertension, grade 3 

hypertension, hypertensive crisis, refractory hypertension, or 

hypertensive urgency. 

Age ≥ 15 years; 

Both the primary admission and discharge diagnoses are grade 1 

hypertension, grade 2 hypertension, isolated systolic hypertension, or 

primary hypertension; 

No hypertension complications as mentioned above. 
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requencies, while non-normally distributed continuous data were pre-

ented as medians (interquartile range). The numerator for calculating

he incidence of avoidable hospitalizations was the number of cases clas-

ified as avoidable hospitalizations (as defined in Table 1 ), while the

enominator was the total number of hospitalizations involving a diag-

osis of hypertension or diabetes, identified through diagnostic crite-

ia and ICD-10 codes. Univariate analysis was used to report avoidable

ospitalizations and medical costs across different patient characteris-

ics, with Chi-square tests used for group comparisons. Since patients

reated in the same hospital and by the same attending physician may

xhibit intragroup correlation, a multilevel logistic regression model

as used to analyze the factors influencing avoidable hospitalizations.

he data structure comprised three levels: admitted patients, attending

hysicians, and hospitals. Data cleaning and analysis were conducted

sing Stata/MP 17.0 software. P-value of less than 0.05 was considered

tatistically significant. 

esults 

asic characteristics of patients 

This study included 61,450 hospitalizations, with a relatively even

istribution across the years. Of the patients, 53.3 % were female, and

1.4 % were married, with an average age of 66 years. Those aged 65

nd above accounted for 58.6 %. Furthermore, 81.3 % were covered by

he Urban-Rural Resident Medical Insurance or the New Rural Cooper-

tive Medical Scheme, and 24.8 % of hospitalizations involved surgery

see Table 2 ). 

evels and distribution of avoidable hospitalizations 

Among diabetic inpatients, 26.2 % of hospitalizations were classi-

ed avoidable. Of these, 18.1 % were preventable through PHC but un-

voidable for the current hospitalization, while 8.1 % were both pre-

entable and avoidable. Between 2017 and 2021, the incidence of PHC-

reventable but unavoidable hospitalizations among diabetic patients

ncreased from 13.7 % in 2017 to 22.2 % in 2021. In contrast, the in-

idence of PHC-preventable and avoidable hospitalizations decreased

rom 9.1 % in 2017 to 3.8 % in 2021 (see Table 3 ). 

Among hypertensive inpatients, 52.0 % of hospitalizations were clas-

ified as PHC-avoidable (49.55 % + 2.40 % = 51.95 %). Specifically,

9.6 % of hospitalizations were PHC-preventable but unavoidable for

he current hospitalization, while 2.4 % were both PHC-preventable

nd avoidable for this hospitalization. Between 2018 and 2021, the

ate of PHC-preventable but unavoidable Similarly, the rate of PHC-

reventable and avoidable hospitalizations showed little variation, re-

aining around 2 % (see Table 3 ). 

c

3

The incidence of PHC-preventable but unavoidable hospitalizations

as higher among males (diabetes: 19.1 % vs. 17.5 %, hypertension:

0.4 % vs. 48.8 %) and in non-surgical hospitalizations (diabetes:

9.1 % vs. 14.5 %, hypertension: 54.8 % vs. 33.7 %). Conversely, the in-

idence of PHC-preventable and avoidable hospitalizations was notably

igher among married individuals (diabetes: 8.4 % vs. 6.4 %, hyperten-

ion: 2.6 % vs. 1.7 %), younger patients (diabetes ≤ 44 years: 16.0 %,

ypertension ≤ 44 years: 4.2 %), non-surgical hospitalizations (diabetes:

.4 % vs. 3.1 %, hypertension: 2.8 % vs. 1.2 %), and those covered by

rban-Rural Resident Medical Insurance (diabetes: 8.3 %, hypertension:

.7 %) (see Table 3 ). 

osts of avoidable hospitalizations 

On average, 8.1 % of diabetes hospitalizations and 2.4 % of hy-

ertension hospitalizations between 2017 and 2021 were both PHC-

reventable and avoidable (see Table 3 ). 

Despite the relatively low incidence, the large number of hospitaliza-

ions still leads to significant financial waste. In the three county-level

ospitals in central and western China analyzed in this study, avoidable

ospitalizations for hypertension led to an estimated financial waste of

.55 million Yuan(CNY), while those for diabetes resulted in approxi-

ately 7.29 million yuan in wasted funds during the 2017–2021 period

see Table 4 ). 

nalysis of factors influencing avoidable hospitalizations in diabetes 

atients 

Sociodemographic characteristics and patient health status were

trongly associated with both PHC-preventable but unavoidable hos-

italizations and PHC-preventable and avoidable hospitalizations. The

epartment of hospitalization was the most significant factor for PHC-

reventable but unavoidable hospitalizations in diabetes patients. Pa-

ients hospitalized in the internal medicine department were 55 % more

ikely to experience PHC-preventable but unavoidable hospitalizations

ompared to those in the Traditional Chinese Medicine (TCM) depart-

ent (OR = 1.551, 95 % CI = 1.193 - 2.016). Surgery was the most

ignificant factor for PHC-preventable but unavoidable hospitalizations.

atients who did not undergo surgery during this hospitalization were

6 % more likely to experience PHC-preventable but unavoidable hos-

italizations compared to those who had surgery (OR = 1.762, 95 %

I = 1.415 - 2.195). Moreover, the trends in avoidable hospitalizations

or diabetes varied over time: compared to 2017, PHC-preventable but

navoidable hospitalizations significantly increased from 2019 to 2021,

hile PHC-preventable and avoidable hospitalizations significantly de-

reased in 2021 (see Table 5 ). 
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Table 2 

Basic characteristics of rural patients with hypertension or type 2 diabetes a . 

Patient characteristics Hypertension only Diabetes only Comorbidity 

(both diseases) 

Total P value 

Cases (%) Cases (%) Cases (%) Cases (%) 

Gender 

Female 21,017 (50.60 %) 4297 (52.31 %) 7438 (63.57 %) 32,752 (53.30 %) < 0.001 

Male 20,518 (49.40 %) 3917 (47.69 %) 4263 (36.43 %) 28,698 (46.70 %) 

Marital status 

Unmarried, divorced, widowed 8053 (19.39 %) 1313 (15.98 %) 2082 (17.79 %) 11,448 (18.63 %) < 0.001 

Married 33,482 (80.61 %) 6901 (84.02 %) 9619 (82.21 %) 50,002 (81.37 %) 

Age Group 

≤ 44 1517 (3.65 %) 929 (11.31 %) 343 (2.93 %) 2789 (4.54 %) < 0.001 

45–54 5400 (13.00 %) 1817 (22.12 %) 1623 (13.87 %) 8840 (14.39 %) 

55–64 8471 (20.39 %) 2204 (26.83 %) 3113 (26.60 %) 13,788 (22.44 %) 

65–74 13,704 (32.99 %) 2183 (26.58 %) 4166 (35.60 %) 20,053 (32.63 %) 

≥ 75 12,443 (29.96 %) 1081 (13.16 %) 2456 (20.99 %) 15,980 (26.00 %) 

Ethnicity 

Minority 16,224 (39.06 %) 2649 (32.25 %) 3049 (26.06 %) 21,922 (35.67 %) < 0.001 

Han 25,311 (60.94 %) 5565 (67.75 %) 8652 (73.94 %) 39,528 (64.33 %) 

Insurance type b 

UEBMI 2778 (6.69 %) 479 (5.83 %) 697 (5.96 %) 3954 (6.43 %) < 0.001 

URBMI/NCMS 33,675 (81.08 %) 6844 (83.32 %) 9429 (80.58 %) 49,948 (81.28 %) 

Medical Assistance 4105 (9.88 %) 738 (8.98 %) 1313 (11.22 %) 6156 (10.02 %) 

Other 977 (2.35 %) 153 (1.86 %) 262 (2.24 %) 1392 (2.27 %) 

Surgical procedure 

No 30,566 (73.59 %) 6360 (77.43 %) 9287 (79.37 %) 46,213 (75.20 %) < 0.001 

Yes 10,969 (26.41 %) 1854 (22.57 %) 2414 (20.63 %) 15,237 (24.80 %) 

Year of admission 

2017 6000 (14.45 %) 1218 (14.83 %) 1302 (11.13 %) 8520 (13.86 %) < 0.001 

2018 8324 (20.04 %) 1473 (17.93 %) 2027 (17.32 %) 11,824 (19.24 %) 

2019 9954 (23.97 %) 1871 (22.78 %) 2716 (23.21 %) 14,541 (23.66 %) 

2020 8634 (20.79 %) 1823 (22.19 %) 2772 (23.69 %) 13,229 (21.53 %) 

2021 8623 (20.76 %) 1829 (22.27 %) 2884 (24.65 %) 13,336 (21.70 %) 

Charlson comorbidity index 

0 15,010 (36.14 %) 181 (2.20 %) 347 (2.97 %) 15,538 (25.29 %) < 0.001 

1 19,137 (46.07 %) 4389 (53.43 %) 4453 (38.06 %) 27,979 (45.53 %) 

2–3 5742 (13.82 %) 2907 (35.39 %) 6048 (51.69 %) 14,697 (23.92 %) 

≻3 1646 (3.96 %) 737 (8.97 %) 853 (7.29 %) 3236 (5.27 %) 

Department of admission c 

Internal medicine 22,075 (53.15 %) 4832 (58.83 %) 7586 (64.83 %) 34,493 (56.13 %) < 0.001 

Other departments 9642 (23.21 %) 1666 (20.28 %) 2164 (18.49 %) 13,472 (21.92 %) 

TCM department 9818 (23.64 %) 1716 (20.89 %) 1951 (16.67 %) 13,485 (21.94 %) 

a Due to rounding, the sum of some proportions may not equal 100%. 
b UEBMI, Urban Employee Basic Medical Insurance; URBMI, Urban Resident Basic Medical Insurance; NCMS, New Cooperative Medical Scheme. 
c According to the "Performance Assessment and Medical Quality Management Inpatient Medical Record Front Page Data Collection Quality and Interface Standards 

(2020 Edition)" issued by the Medical Administration Bureau of the National Health Commission, the internal medicine specialty in the front page data of the medical 

records of secondary hospitals includes respiratory medicine, gastroenterology, neurology, cardiology, hematology, nephrology, endocrinology, immunology, allergy, 

geriatrics, and others. 24 
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nalysis of factors influencing avoidable hospitalizations in hypertension 

atients 

Avoidable hospitalizations for hypertensive patients were signifi-

antly associated with sociodemographic characteristics, health status,

edical insurance, and distance to the hospital. The department of hos-

italization was the most significant factor for PHC-preventable but un-

voidable hospitalizations. Patients in the internal medicine department

ad an 87 % higher likelihood of experiencing PHC-preventable but un-

voidable hospitalizations compared to those in the TCM department

OR = 1.868, 95 % CI = 1.635 - 2.134). From 2019 to 2021, the likeli-

ood of PHC-preventable but unavoidable hospitalizations significantly

ecreased compared to 2017. For PHC-preventable and avoidable hospi-

alizations among hypertensive patients, surgery was the most important

nfluencing factor (OR = 2.060, 95 % CI = 1.690 - 2.511), followed by

he department of hospitalization (internal medicine: OR = 1.813, 95 %

I = 1.380 - 2.384). Medical insurance also played a significant role in

voidable hospitalizations. Compared to patients covered by Urban Em-

loyee Medical Insurance, patients receiving poverty assistance had a

ignificantly higher likelihood of experiencing PHC-preventable but un-

voidable hospitalizations (OR = 1.150, 95 % CI = 1.017 - 1.300), but

 significantly lower likelihood of PHC-preventable and avoidable hos-
 w  

4

italizations (OR = 0.485, 95 % CI = 0.281 - 0.838). Between 2018 and

021, the likelihood of PHC-preventable and avoidable hospitalizations

mong hypertensive patients significantly increased (see Table 6 ). 

iscussion 

This study localized avoidable hospitalizations, building upon inter-

ational research while considering China’s context of high hospital-

zation rates and varying reasons for hospitalization. We distinguished

wo types of avoidable hospitalizations related to PHC and analyzed five

ears of hospital discharge data from three county-level hospitals in two

rovinces, to assess the quality of chronic disease management in rural

reas of central and western China. 

The main findings of this study can be summarized in three points:

irst, the quality of chronic disease management and prevention for

ypertension and diabetes under PHC in rural counties of central and

estern China is low, with significant room for improvement. Be-

ween 2017 and 2021, 18.1 % of diabetes-related hospitalizations and

9.6 % of hypertension-related hospitalizations could have been pre-

ented with higher-quality PHC. Second, the allocation of healthcare

esources in these rural counties is inefficient, leading to significant

aste. Specifically, 8.1 % of diabetes-related hospitalizations and 2.4 %
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Table 3 

The distribution of avoidable hospitalizations for diabetic and hypertensive patients a . 

Patient characteristics Diabetes Hypertension 

(Type I) PHC-preventable but 

unavoidable 

(Type II) PHC-preventable 

and avoidable 

(Type I) PHC-preventable but 

unavoidable 

(Type II) PHC-preventable 

and avoidable 

Year 

2017 344/2520 (13.65 %) 228/2520 (9.05 %) 3724/7302 (51.00 %) 64/7302 (0.88 %) 

2018 420/3500 (12.00 %) 334/3500 (9.54 %) 5072/10,332 (49.09 %) 236/10,332 (2.28 %) 

2019 862/4586 (18.80 %) 460/4586 (10.03 %) 6236/12,667 (49.23 %) 407/12,667 (3.21 %) 

2020 937/4594 (20.40 %) 407/4594 (8.86 %) 5552/11,358 (48.88 %) 305/11,358 (2.69 %) 

2021 1045/4713 (22.17 %) 177/4713 (3.76 %) 5708/11,400 (50.07 %) 262/11,400 (2.30 %) 

Gender 

Female 2050/11,734 (17.47 %) 940/11,734 (8.01 %) 13,846/28,374 (48.80 %) 688/28,374 (2.42 %) 

Male 1558/8179 (19.05 %) 666/8179 (8.14 %) 12,446/24,685 (50.42 %) 586/24,685 (2.37 %) 

Marital Status 

Unmarried/Divorced/Widowed 469/3394 (13.82 %) 217/3394 (6.39 %) 5616/10,099 (55.61 %) 171/10,099 (1.69 %) 

Married 3139/16,519 (19.00 %) 1389/16,519 (8.41 %) 20,676/42,960 (48.13 %) 1103/42,960 (2.57 %) 

Age Group 

≤ 44 371/1272 (29.17 %) 203/1272 (15.96 %) 698/1852 (37.69 %) 77/1852 (4.16 %) 

45–54 827/3440 (24.04 %) 446/3440 (12.97 %) 2959/6988 (42.34 %) 192/6988 (2.75 %) 

55–64 1099/5317 (20.67 %) 446/5317 (8.39 %) 5431/11,525 (47.12 %) 287/11,525 (2.49 %) 

65–74 965/6348 (15.20 %) 390/6348 (6.14 %) 8895/17,819 (49.92 %) 447/17,819 (2.51 %) 

≥ 75 346/3536 (9.79 %) 121/3536 (3.42 %) 8309/14,875 (55.86 %) 271/14,875 (1.82 %) 

Ethnicity 

Minority 1627/5698 (28.55 %) 492/5698 (8.63 %) 6974/19,267 (36.20 %) 848/19,267 (4.40 %) 

Han 1981/14,215 (13.94 %) 1114/14,215 (7.84 %) 19,318/33,792 (57.17 %) 426/33,792 (1.26 %) 

Charlson Comorbidity Index 

0 0/528 (0.00 %) 0/528 (0.00 %) 1689/15,303 (11.04 %) 415/15,303 (2.71 %) 

1 1929/8841 (21.82 %) 1130/8841 (12.78 %) 15,697/23,533 (66.70 %) 613/23,533 (2.60 %) 

2–3 1430/8954 (15.97 %) 409/8954 (4.57 %) 8092/11,732 (68.97 %) 230/11,732 (1.96 %) 

> 3 249/1590 (15.66 %) 67/1590 (4.21 %) 814/2491 (32.68 %) 16/2491 (0.64 %) 

Surgery 

No 2990/15,647 (19.11 %) 1473/15,647 (9.41 %) 21,838/39,853 (54.80 %) 1114/39,853 (2.80 %) 

Yes 618/4266 (14.49 %) 133/4266 (3.12 %) 4454/13,206 (33.73 %) 160/13,206 (1.21 %) 

Department 

Internal Medicine 2726/12,418 (21.95 %) 1163/12,418 (9.37 %) 18,779/29,496 (63.67 %) 890/29,496 (3.02 %) 

Other Departments 87/3828 (2.27 %) 41/3828 (1.07 %) 4428/11,796 (37.54 %) 42/11,796 (0.36 %) 

TCM Department 795/3667 (21.68 %) 402/3667 (10.96 %) 3085/11,767 (26.22 %) 342/11,767 (2.91 %) 

Insurance Type 

UEBMI 163/1176 (13.86 %) 68/1176 (5.78 %) 1349/3470 (38.88 %) 78/3470 (2.25 %) 

URBMI/NCMS 3129/16,272 (19.23 %) 1354/16,272 (8.32 %) 21,227/42,948 (49.42 %) 1144/42,948 (2.66 %) 

Medical Assistance 234/2050 (11.41 %) 163/2050 (7.95 %) 3119/5403 (57.73 %) 20/5403 (0.37 %) 

Other 82/415 (19.76 %) 21/415 (5.06 %) 597/1238 (48.22 %) 32/1238 (2.58 %) 

Distance to County Hospital 

1st Quintile (Closest) 775/4542 (17.06 %) 337/4542 (7.42 %) 5249/10,486 (50.06 %) 253/10,486 (2.41 %) 

2nd Quintile 790/4131 (19.12 %) 362/4131 (8.76 %) 5106/10,675 (47.83 %) 247/10,675 (2.31 %) 

3rd Quintile 752/3887 (19.35 %) 326/3887 (8.39 %) 5304/10,680 (49.66 %) 217/10,680 (2.03 %) 

4th Quintile 635/3701 (17.16 %) 301/3701 (8.13 %) 5289/10,636 (49.73 %) 259/10,636 (2.44 %) 

5th Quintile (Furthest) 656/3652 (17.96 %) 280/3652 (7.67 %) 5344/10,582 (50.50 %) 298/10,582 (2.82 %) 

a Taking the reported figures "344/2520 (13.65%)" in the table of preventable by PHC preventable & unavoidable this hospitalization for diabetes in 2017 as an 

example, the denominator represents the total number of hospital records for diabetes in 2017, and the numerator represents the number of hospital records defined 

as preventable by PHC preventable and unavoidable this hospitalization. 

Table 4 

Avoidable inpatient expenditures for diabetic and hypertensive patients (2017–2021). 

Condition (Type I) PHC-preventable but unavoidable (Type II) PHC-preventable and avoidable 

Median Cost per Hospitalization (CNY) Total Cost (CNY) Median Cost per Hospitalization (CNY) Total Cost (CNY) 

Diabetes 

Total 4575.7 (3465.6–5784.9) 17,903,577 4534.9 (3321.5–5748.6) 7,292,841 

2017 4633 (3332–5964) 1,703,276 5006 (3101–6626) 1,637,803 

2018 4500 (3323–5680) 1,983,531 4698 (3423–5921) 2,163,577 

2019 4404 (3384–5598) 4,114,255 4416 (3286–5600) 1,940,108 

2020 4638 (3546–5848) 4,651,231 4523 (3471–5682) 775,676 

2021 4694 (3582–5826) 5,451,285 4098 (2983–5271) 775,676 

Hypertension 

Total 5312.1 (3717.1–7440.1) 195,644,398 3386.0 (1892.4–4944.8) 4,545,087 

2017 5614 (3835–7190) 27,882,314 4040 (2416–5886) 347,058 

2018 5504 (3826–6926) 34,882,540 3640 (2893–4623) 931,494 

2019 5198 (3753–7387) 47,962,858 2904 (2033–4041) 1,292,504 

2020 5089 (3599–7356) 40,810,803 3023 (2446–3779) 1,051,785 

2021 5103 (3583–7850) 44,105,881 3272 (2509–4237) 922,246 

5
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Table 5 

Multilevel Logistic regression models of avoidable hospitalizations for type 2 diabetes. 

(Type I) PHC-preventable but unavoidable (Type II) PHC-preventable and avoidable 

OR 95 % CI P value OR 95 % CI P value 

Gender (ref = Male) 1.023 [0.926 - 1.130] 0.657 1.149 [1.014 - 1.301] 0.029 

Age 0.982 [0.978 - 0.986] < 0.001 0.969 [0.964 - 0.974] < 0.001 

Marital Status (ref = Unmarried/Other) 1.283 [1.117 - 1.474] < 0.001 1.231 [1.036 - 1.462] 0.018 

Ethnicity (ref = Minority) 1.471 [1.233 - 1.756] < 0.001 0.586 [0.452 - 0.760] < 0.001 

Health Status 

Charlson Comorbidity Index 1.069 [1.031 - 1.108] < 0.001 0.748 [0.701 - 0.797] < 0.001 

Condition Type (ref = Comorbidity of Both) 

Diabetes 1.528 [1.382 - 1.690] < 0.001 1.516 [1.337 - 1.717] < 0.001 

Surgery (ref = Yes) 1.159 [1.001 - 1.343] 0.049 1.762 [1.415 - 2.195] < 0.001 

Department of Admission (ref = TCM Department) 

Internal Medicine 1.551 [1.193 - 2.016] 0.001 0.549 [0.397 - 0.760] < 0.001 

Other Departments 0.456 [0.302 - 0.690] < 0.001 0.188 [0.109 - 0.325] < 0.001 

Other Factors 

Health Insurance (ref = UEBMI) 

URBMI/NCMS 0.927 [0.735 - 1.169] 0.521 1.079 [0.804 - 1.447] 0.614 

Medical Assistance 0.959 [0.714 - 1.289] 0.781 1.078 [0.756 - 1.538] 0.678 

Other Insurance 0.957 [0.643 - 1.425] 0.828 0.731 [0.409 - 1.306] 0.289 

Distance to County Hospital (ref = 5th Quintile, Furthest) 

4th Quintile 0.899 [0.767 - 1.054] 0.191 0.994 [0.816 - 1.211] 0.955 

3rd Quintile 1.067 [0.914 - 1.245] 0.415 1.008 [0.831 - 1.223] 0.935 

2nd Quintile 1.045 [0.897 - 1.217] 0.575 0.989 [0.818 - 1.196] 0.911 

1st Quintile (Closest) 1.031 [0.884 - 1.203] 0.697 0.954 [0.786 - 1.158] 0.636 

Year (ref = 2017) 

2018 1.090 [0.902 - 1.317] 0.372 1.179 [0.955 - 1.455] 0.126 

2019 1.864 [1.562 - 2.225] < 0.001 1.023 [0.834 - 1.253] 0.830 

2020 1.940 [1.609 - 2.338] < 0.001 0.996 [0.801 - 1.238] 0.968 

2021 1.837 [1.493 - 2.259] < 0.001 0.374 [0.282 - 0.496] < 0.001 

Table 6 

Multilevel Logistic regression models of avoidable hospitalizations for hypertension. 

(Type I) PHC-preventable but unavoidable (Type II) PHC-preventable and avoidable 

OR 95 % CI P value OR 95 % CI P value 

Gender (ref = Male) 0.925 [0.884 - 0.968] 0.001 1.229 [1.084 - 1.394] 0.001 

Age 1.018 [1.016 - 1.020] < 0.001 0.963 [0.958 - 0.969] < 0.001 

Marital Status (ref = Unmarried/Other) 1.007 [0.950 - 1.068] 0.814 1.037 [0.864 - 1.244] 0.698 

Ethnicity (ref = Minority) 0.890 [0.820 - 0.965] 0.005 0.986 [0.840 - 1.158] 0.868 

Charlson Comorbidity Index 1.250 [1.231 - 1.270] < 0.001 0.794 [0.736 - 0.857] < 0.001 

Condition Type (ref = Comorbidity of Both) 

Hypertension 1.859 [1.756 - 1.969] < 0.001 1.816 [1.504 - 2.193] < 0.001 

Surgery (ref = Yes) 1.169 [1.097 - 1.247] < 0.001 2.060 [1.690 - 2.511] < 0.001 

Department of Admission (ref = TCM Department) 

Internal Medicine 1.868 [1.635 - 2.134] < 0.001 1.813 [1.380 - 2.384] < 0.001 

Other Departments 1.615 [1.364 - 1.912] < 0.001 0.560 [0.302 - 1.041] 0.067 

Other Factors 

Health Insurance (ref = UEBMI) 

URBMI/NCMS 1.041 [0.942 - 1.150] 0.430 1.015 [0.770 - 1.336] 0.918 

Medical Assistance 1.150 [1.017 - 1.300] 0.026 0.485 [0.281 - 0.838] 0.009 

Other Insurance 1.203 [1.007 - 1.436] 0.041 0.874 [0.544 - 1.406] 0.580 

Distance to County Hospital (ref = 5th Quintile, Furthest) 

1st Quintile (Closest) 0.917 [0.855 - 0.984] 0.017 0.800 [0.660 - 0.969] 0.022 

2nd Quintile 0.893 [0.833 - 0.957] 0.001 0.921 [0.760 - 1.116] 0.399 

3rd Quintile 0.947 [0.883 - 1.016] 0.128 0.735 [0.604 - 0.895] 0.002 

4th Quintile 0.915 [0.854 - 0.981] 0.013 0.935 [0.774 - 1.130] 0.487 

Year (ref = 2017) 

2018 0.925 [0.854 - 1.001] 0.054 3.514 [2.610 - 4.731] < 0.001 

2019 0.889 [0.820 - 0.964] 0.004 5.456 [4.081 - 7.294] < 0.001 

2020 0.822 [0.755 - 0.895] < 0.001 4.698 [3.458 - 6.382] < 0.001 

2021 0.770 [0.703 - 0.843] < 0.001 3.774 [2.736 - 5.207] < 0.001 
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f hypertension-related hospitalizations could have been preventable by

HC and avoidable for the current hospitalizations. Given the large num-

er of hospitalizations, these preventable cases resulted in an estimated

nancial waste of approximately 2.37 million yuan annually across just

he three hospitals for these two chronic conditions. Third, avoidable

ospitalizations in rural areas of central and western China are influ-

nced by patient demographic characteristics, health status, medical in-

urance, and the distance to the hospital. 
6

The findings of this study, which highlight the low quality of chronic

isease prevention and management in rural areas based on avoid-

ble hospitalizations, are consistent with broader research evidence. Na-

ional epidemiological surveys reveal that the prevalence of diabetes and

ypertension in rural China has been steadily increasing, even surpass-

ng that of urban residents. However, the rates of awareness, treatment,

nd control of chronic diseases remain significantly lower in rural areas

ompared to urban counterparts. 1 , 24 



L. Mingyue, Z. Xiaotian, T. Haoqing et al. Chinese General Practice Journal 1 (2024) 100034

 

t  

d  

f  

p  

i  

r  

o  

a  

g  

b  

i  

h  

e  

c  

m

 

h  

a  

m  

t  

e  

t  

i  

t  

h

 

d  

e  

c  

t  

4  

h  

t  

d  

d  

d  

t

 

i  

u  

t  

v  

f  

b  

e  

h

 

a  

t  

t  

v  

a  

g  

fi  

a

 

i  

t  

c  

f  

i  

i  

t  

c  

c

 

i  

P  

"  

p  

l  

f  

s  

c  

l  

d  

h  

l  

v

 

s  

t  

i  

s  

t  

a  

e  

r  

p  

A  

t  

a  

a  

b  

C

 

i  

o  

b  

t  

i  

o  

m  

u  

t

 

i  

t  

r  

r  

p  

t  

a  

m  

d  

a  

r  

l  

q  

t  

h  

t  

c  

i  

a  

p  

u  

d  

a

 

i  
Sun et al. 25 used diabetes hospitalization rates as an outcome indica-

or to evaluate the quality of China’s PHC using data from the CHARLS

atabase. They found that diabetes-related hospitalizations increased

rom 4.01 % in 2011 to 6.08 % in 2013, without any improvement in the

roportion of patients receiving diabetes screening and treatment dur-

ng this period. Wu et al. 26 examined the quality of PHC for diabetes in

ural western China using standardized patients, finding that only 20 %

f doctors adhered to clinical guidelines, and only half provided lifestyle

dvice. Similarly, Zhang et al. 27 used standardized patients to investi-

ate hypertension screening and blood pressure measurement practices

y general practitioners(GPs) across seven provinces of China, discover-

ng that only 26.9 % of migraine patients and 15.4 % of diabetes patients

ad their blood pressure measured. Despite numerous calls for strength-

ning the role of PHC in chronic disease prevention and control, 28 the

urrent low-quality PHC in rural areas of central and western China re-

ains inadequate to meet this demand. 

In this study, 8.1 % of diabetes hospitalizations and 2.4 % of

ypertension hospitalizations were classified as PHC-preventable and

voidable, with most patients concentrated in the TCM and internal

edicine departments. These hospitalizations represent an overutiliza-

ion of healthcare services, resulting in wasted resources and decreased

fficiency in the healthcare system. The poor quality of PHC is a key fac-

or driving rural residents to bypass primary care facilities and overuse

npatient services at county-level hospitals, 29 particularly by relying on

he internal medicine and TCM departments as their primary source of

ealthcare. 

Inappropriate incentive mechanisms that encourage providers to in-

uce demand are also a key cause of avoidable hospitalizations. Chen

t al. 30 , using the OECD definition of avoidable hospitalizations, found a

ontinuous rise in diabetes-related avoidable hospitalizations from 2015

o 2018. In 2018, one developed city in eastern China reported over

0,000 diabetes-related avoidable hospitalizations, with an avoidable

ospitalization rate of 2.17 %, far lower than the 22 % observed in cen-

ral and western China in this study. Although there are methodological

ifferences between the two studies, the contrast in data highlights the

isparity in PHC quality between developed eastern regions and under-

eveloped central and western regions, as well as differences in hospi-

alization practices at county-level hospitals. 

This issue is not unique to China. In transitioning health systems,

t is common for hospitals to provide primary care services. A study

sing data from 56 countries found that around 20 % of the popula-

ion received hospital-based care for services that should have been pro-

ided by PHC, such as contraception, routine prenatal care, treatment

or common childhood conditions like diarrhea, fever, and cough. Ur-

an residents, particularly those with higher education levels and better

conomic conditions, are more likely to use hospitals as their primary

ealthcare provider. 31 

Therefore, improving the service capacity of PHC is essential for

chieving tiered diagnosis and treatment while reducing healthcare sys-

em costs. At the same time, healthcare payment reforms that address

he financial incentives driving hospitals to overprovide inpatient ser-

ices —particularly economic incentives —are crucial in reducing avoid-

ble hospitalizations. Strengthening trust in PHC among patients will

radually increase its utilization. However, if PHC lacks a highly quali-

ed workforce and sufficient medical resources, incentive mechanisms

lone will not lead to effective tiered healthcare. 

This study also found that medical insurance plays a role in influenc-

ng avoidable hospitalizations among hypertensive patients. Improving

he medical insurance system could complement efforts to enhance PHC

apacity, ensuring that minor illnesses can be treated in primary care

acilities, thus achieving the goals of tiered healthcare. Addressing the

mbalance between outpatient and inpatient reimbursement rates and

mproving chronic disease management in PHC are also essential. Fur-

hermore, it is important to improve GPs’ skills, service quality, and

ontinuity, with a particular focus on promoting healthy behaviors for

hronic disease management at the family level. 32 
7

The ongoing promotion of county-level medical alliance may help

ntegrate county hospitals and primary care facilities, strengthening

HC capacity. 33 This initiative aligns with the international concept of

system-focused hospitals," which advocates for the reallocation of hos-

ital resources to enhance PHC. 34 However, the development of county-

evel medical alliance in China remains in the exploratory phase and

aces several challenges. One risk is that county hospitals may replicate

pecialized service structures and philosophies in managing primary

are facilities, evaluating PHC using county hospital metrics. This could

ead to a shift in PHC’s focus toward specialized services, thereby un-

ermining its strengths in continuous, coordinated, and family-oriented

ealth management. The long-term impact of county-level medical al-

iance development on PHC will require further time and evidence to

alidate. 35 

Moreover, the methods used to measure avoidable hospitalizations

till require further exploration. Currently, most studies in China adopt

he OECD or AHRQ definitions for avoidable hospitalizations, allow-

ng for international comparisons. 36 Additionally, Chinese scholars have

tarted exploring the development of an ACSC list better suited to

he Chinese context. 37 Chen et al. 38 , using the OECD definition, an-

lyzed avoidable hospitalizations due to chronic diseases in rural ar-

as of central China. They found that the avoidable hospitalization

ate was 3.04 % for diabetes patients and 3.53 % for hypertension

atients in 2017–2018, lower than in the U.S. (7.16 % in 2011) and

ustria (7 % in 2013). Although the rates were not high, the large pa-

ient population in China results in a much higher number of avoid-

ble hospitalizations, leading to greater resource waste. 38 Chen et al.

lso used the OECD definition to analyze avoidable hospitalizations in

oth rural areas of central and western China, as well as in eastern

hina. 30 , 38 

When comparing avoidable hospitalizations across different studies,

t is crucial to consider the definition of the denominator. For national

r regional avoidable hospitalizations, the numerator is the total num-

er of avoidable hospitalizations in the area, while the denominator is

he population of the country or region. However, if complete hospital-

zation data are not available, the denominator may consist of the total

r partial number of hospitalizations. This study focuses on two of the

ost common chronic diseases in rural areas, and thus the denominator

sed is the number of hospitalizations for these chronic diseases, rather

han all hospitalizations. 

Using avoidable hospitalizations as a measure of PHC quality has

ts limitations. Although the concept of avoidable hospitalizations has a

heoretical and conceptual basis, there is ongoing international debate

egarding which hospitalizations should be classified as avoidable. 9 The

elationship between hospitalizations and the quality of PHC is not sim-

ly causal. Avoidable hospitalizations are influenced by three key fac-

ors: (1)Patient characteristics, including disease severity, health liter-

cy, and self-management abilities. 21 However, due to the limited infor-

ation available in the medical record databases, which lack detailed

ata, it is difficult to fully control for individual patient factors when an-

lyzing avoidable hospitalizations. This is a significant limitation in cur-

ent research. (2)The quality of PHC, including the accessibility, time-

iness, effectiveness, and coordination of primary care services. High-

uality PHC can prevent complications and reduce the need for hospi-

alizations. (3)Hospital characteristics, such as proximity to the hospital,

ealth insurance policies, and the doctor-patient relationships. 20 Addi-

ionally, avoidable hospitalizations vary in different culture and ethical

ontexts. For instance, there is ongoing debate about whether hospital-

zations that provide no medical benefit should be classified as avoid-

ble. 9 Future research could further refine the concept of avoidable hos-

italizations for chronic diseases, collect more comprehensive data, and

se these hospitalizations as a means to track the effectiveness of chronic

isease prevention and management efforts in county-level PHC systems

cross China. 

This study has the following limitations: First, the data were lim-

ted to three county-level hospitals in two provinces, which may not
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epresent the broader situation in rural areas of central and western

hina. Second, the study focused only on patients with hypertension

nd diabetes, excluding those with other diseases, meaning the avoid-

ble hospitalizations reported here may not reflect the overall situation

n these hospitals. Third, due to the limited information in the hospital

ischarge data, this study was unable to control for important factors

uch as socioeconomic status, which can significantly influence health-

are utilization. Future research should consider linking hospital dis-

harge data with data that include socioeconomic information to better

ontrol for confounding factors. 

onclusion 

This study identified two types of avoidable hospitalizations related

o PHC and found that chronic disease management and prevention for

ypertension and diabetes in rural counties of central and western China

emain inadequate. There are also issues of inefficiency and resource

aste. Strengthening the capacity of primary care and improving ser-

ice quality should be key priorities for future efforts in chronic disease

revention and control. 
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