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Abstract 26 

Objective The purpose of this paper is to investigate the characteristics and 27 

determinants of inappropriate admission to hospital of elderly people in rural China. 28 

Design A cross-sectional study was conducted, wherein a comparison between elderly 29 

and non-elderly groups was conducted. 30 

Setting The survey was conducted on the largest county-level general hospitals in 31 

four counties in central and western China. 32 

Participants A total of 652 rural patients admitted in hospitals were surveyed, of 33 

which 230 were elderly patients who were over 60 years old and 422 non-elderly 34 

patients who were under 60 years old. 35 

Primary measures The Chinese version of the appropriateness evaluation protocol 36 

was used to evaluate the inappropriate admission rates. The interactive regression 37 

models based on the relationship of age (elderly and non-elderly) with other factors 38 

and binary logistic regression models were used in the analysis of the specific factors 39 

and determinants of the inappropriate admission of elderly people. 40 

Result The inappropriate admission rate for rural elderly was 30%, which was lower 41 

than that of non-elderly people (40.8%). Compared with the non-elderly group, 42 
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women in the elderly group (OR=0.33) had a lower incidence of inappropriate 43 

admission, and elderly people with chronic diseases (OR=3.33) were more prone to 44 

inappropriately admitted than non-elderly people with chronic diseases. The binary 45 

logistic regression analysis shows that county, gender (OR=0.49), age (OR=0.94), 46 

department and response to doctor’s admission request are the determinants of the 47 

inappropriate admission of elderly patients. 48 

Conclusion The inappropriate admission rate of elderly people in this study is higher 49 

than that reported by other studies. We found that gender and chronic disease are the 50 

specific factors that are specific to non-elderly people. County, gender, age, 51 

department and response to a doctor’s admission request have substantial influence on 52 

the inappropriate admission of elderly in rural China. 53 

Strengths and limitation of this study 54 

1. To the best of our knowledge, this is the first in-depth study of the inappropriate 55 

admission of elderly people in rural areas in China. 56 

2. The inclusion of non-elderly people for comparative analysis emphasised the 57 

specificity of the inappropriate hospital admission of elderly people. 58 

3. In the search for determinants of inappropriate admission to the elderly, social 59 

demographics, objective admission status and subjective cognitive status were all 60 

included. 61 

4. This cross-sectional study design cannot determine the causal relationship 62 

between the inappropriate hospital admission of elderly people and related factors. 63 
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5. The appropriateness evaluation protocol applicable to the entire population may 64 

not be the best tool for evaluating the inappropriate admission of elderly people. 65 

Introduction  66 

Aging is a severe challenge facing the Chinese society today. At the end of 2017, 67 

China’s elderly population aged 60 years and above was 241 million, accounting for 68 

17.3% of the total population 
[1]

. In recent years, the utilization of health services for 69 

rural elderly population in China has increased sharply. The rate of hospitalization for 70 

the elderly has increased from 12.7% in 2003 to 21.5% in 2013 
[2]

. The high 71 

hospitalization rate of the elderly in rural areas suggests the inappropriate use of 72 

elderly hospitalization services 
[3]

, and the inappropriate admission rate of people over 73 

60 years in rural areas in China has reached 23.2% 
[4]

. The rationality of the elderly’s 74 

health demand has become a major concern in the supply of health services in China. 75 

Inappropriate admission refers to the unnecessary hospitalization of patients 
[5,6]

, 76 

which is one of the main forms of excessive demand for hospitalization services 
[7]

. 77 

Some special national conditions in China determine that the reason for the 78 

inappropriate admission of elderly people in rural areas in China differs from that in 79 

other countries. On the one hand, primary health care is backward in rural areas in 80 

China, especially family doctor system, which remains far from perfect. Hence, 81 

patients lack the correct guidance for their first visit. The cognitive levels of elderly 82 

patients age decrease with age 
[8]

. This condition makes them prone to cognitive 83 

deviation and affects the rationality of their hospitalization behaviours. On the other 84 
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hand, China’s institutional endowment system remains imperfect, and hospitalization 85 

services have become the main sources of nursing services for the elderly. Elderly 86 

people frequently suffer from chronic diseases and poor health, and thus urgently 87 

require nursing services
 [9]

. The appropriateness of hospitalization behaviour for the 88 

purpose of obtaining nursing services is also affected. 89 

In recent years, the Chinese government has adopted various reform measures that are 90 

aimed at guiding patients seeking correct medical care; these measures include the 91 

implementation of basic medical insurance payment reform 
[10]

, hierarchical medical 92 

system and family doctor contracted services. However, inappropriate inpatient 93 

service utilization for the elderly remains a problem in rural areas in China. The main 94 

reason is that the determinants of the inappropriate admission of elderly people to 95 

hospitals in these areas have not been clearly defined. 96 

Inappropriate admission not only wastes health resources but also further increases the 97 

economic burden of the elderly in rural areas. It also increases the risk of 98 

hospital-acquired infections in elderly people, thereby compromising patient safety 99 

and health
 [11,12]

. Therefore, identifying the determinants of inappropriate 100 

hospitalization is a useful approach for the formulation of targeted interventions that 101 

can reduce inappropriate hospital admission rates and improve the efficiencies and 102 

qualities of hospitalization services. 103 

The international study on the inappropriate admission of the elderly is mainly 104 

focused on the evaluation of the rate, characteristics and impact factors of 105 

inappropriate admission in hospitals. Influencing factors are mainly considered from 106 
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the perspective of individual characteristics and supplier side. The analysis of 107 

individual characteristics generally focuses on diseases and severity of illness in 108 

hospitalised elderly patients. Gamper et al. 
[13] 

found that elderly people with chronic 109 

diseases are more likely to be inappropriately admitted. Menand et al. [14] found that 110 

the severity of illness and mention of a cardiac disease are associated with the 111 

inappropriate admission of people aged 80 years. The analysis of influencing factors 112 

from the supplier side mainly focuses on the decision-making of medical service 113 

providers and primary health care. Aida et al.
 [15] 

showed that the inappropriate 114 

admission of elderly people over 65 years old in southern Italy is mainly influenced 115 

by conservative admission treatment decision, which is made by doctors or hospital 116 

managers to avoid the risk of medical accidents. Mytton et al.
 [16]

 found that, in the 117 

United Kingdom, the inappropriate admission of elderly people to the emergency 118 

departments of hospitals depends on the quality of doctor admission decisions and the 119 

capacities of community health services.  120 

The perceptions of elderly people about diseases, hospitalization cost, compliance 121 

with doctors’ admission requirements and other aspects are rarely included in the 122 

analysis of influencing factors, and the comprehensive consideration of both supply 123 

and demand factors are often undermined in most studies. Presently, although the 124 

inappropriate admission of the elderly in rural areas in China has been studied
 [4]

, the 125 

analysis only covered the descriptive analysis phase, and the effect of the factors 126 

remains unclear. Thus, the factors affecting the inappropriate admission of elderly in 127 

rural areas in China should be further discussed. Based on China’s special national 128 
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conditions, we assume that the subjective perception bias of the elderly is the key 129 

factor of their inappropriate admission. Therefore, by identifying the rate of 130 

inappropriate admission of rural elderly in China, we studied the determinants of 131 

inappropriate admission of elderly people. 132 

This study aims to identify the determinants of inappropriate admission of elderly 133 

people to hospitals in the rural areas of China from the perspective of supply and 134 

demand and to provide targeted strategies for the intervention and control of the 135 

hospitalization behaviours of elderly people. 136 

Methods 137 

Setting and participants 138 

This cross-sectional study was conducted in 2017, and cluster random sampling was 139 

adopted. Four counties in central and western China, namely, Dingyuan in Anhui 140 

Province, Huining and Weiyuan in Gansu Province and Yilong in Sichuan Province, 141 

were selected as sample counties (Fig. 1). The counties in eastern China were not 142 

included because most counties are shifting to the urban district level through rapid 143 

economic and social development. The largest county-level general hospital in each 144 

county was surveyed, and the respondents were hospitalised patients in rural 145 

households who were grouped into the elderly group (aged 60 years and older) and 146 

non-elderly groups (under 60 years old). 147 
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 148 

[Figure 1]   149 

We believe that the differentiated compensation for the New Rural Cooperative 150 

Medical System (NRCMS) in different regions may have an influence on the 151 

inappropriate admission of elderly people to hospitals. All participants are covered by 152 

NRCMS, and the reimbursement policies in the four counties were similar, 153 

particularly those regarding the reimbursement of outpatient and inpatient. The 154 

NRCMS reimbursement policies in the survey areas are shown in Table1. 155 

Table1   NRCMS reimbursement policies in the survey areas in 2017    156 

County 

RO     RI 

township hospitals 
 

township hospitals county hospitals 
APL(RMB) 

RR APL(RMB)     Deductible RR PL(RMB) Deductible RR PL(RMB) 

Yilong 60% 120 
 

100 90% - 400 75% - 180000 

Huining 60% 300 
 

150 90% 3000 500 85% 20000 80000 

Dingyuan 45% 150 
 

150 90% - 620 85% - 200000 

Weiyuan 90% 110  150 80% 3000 500 70% 15000 80000 

Note: RO, Reimbursement of Outpatient; RI, Reimbursement of Inpatient. 

     RR, Reimbursement ratio; APL, Annual payment limitation; PL, payment limitation of each time. 

 157 
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Sampling and data collection 158 

For the calculation of sample size, it is estimated that the inappropriate admission rate 159 

P of in rural areas is 25%, the absolute tolerance �=0.035 and the confidence level is 160 

95% (�=0.05): 161 

N=��/�
� × P(1 - P)/	�2=1.962×0.25×(1-0.25)/0.0352=588 162 

Through a cluster sampling method, 170 rural patients in each county hospital were 163 

randomly selected. The responses were obtained through the use of questionnaire 164 

surveys, and their medical records were collected after they were discharged. To 165 

ensure the integrity of the data for each indicator, we excluded the unqualified sample 166 

records. Of the 680 records collected, 652 valid records were finally retained, 167 

including 230 for the elderly and 422 for the non-elderly. 168 

Measurement 169 

With the consent of the hospital and the patients, a structured questionnaire survey 170 

was used, which included inquiries about demographic characteristics and subjective 171 

cognitive indicators. Their medical records were extracted for the collection of 172 

objective admission statuses and evaluation of the appropriateness of admission. 173 

Records appropriateness evaluation 174 

The appropriateness evaluation protocol (AEP) 
[17]

 is widely used in the evaluation of 175 

the appropriateness of admission. Yingchun
 [18]

 developed an identification tool, 176 

R-AEP, that is suitable for the appropriateness of admission to hospitals operating in 177 

rural areas in China. The tool is based on the existing international AEP and provides 178 

a methodological basis of evaluation. 179 
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The R-AEP criteria were used in the evaluation of the appropriateness of admission in 180 

652 cases. The evaluation was performed by professionally trained personnel. The 181 

R-AEP criteria are based on the value of the medical record. Therefore, all R-AEP 182 

related indicators were extracted, and their actual values were compared with standard 183 

values. The record for indicator actual values that match with the standard value was 184 

considered appropriate. Medical records with all relevant values that did not meet the 185 

AEP criteria were considered as inappropriate admission. 186 

Variables 187 

The outcome variable was the appropriateness of admission to the hospital, with 188 

appropriate admission = 0 and inappropriate admission = 1. 189 

The independent variables mainly include demographic characteristics (e.g., county, 190 

gender and age), subjective cognitive status (e.g., response to doctor’s admission 191 

request (RTDAR), disease severity, affordability to hospitalization costs, comparison 192 

of inpatient and outpatient reimbursement（CORR） and hospitalization convenience) 193 

and objective admission status (e.g., department, disease, health status and diagnosis 194 

of chronic diseases (DOCD)) 195 

Statistics analysis 196 

The demographic characteristics, subjective cognitive status and objective admission 197 

status were processed via Epidata 3.2. Diseases were categorised using the 198 

International Classification of Diseases 10th revision (ICD-10). 199 

IBM SPSS Statistics 22.0 was used for statistical analysis. The t test and Person’s 200 

chi-square test were used in the analysis of the distribution characteristics of 201 
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inappropriate admission of the elderly. For the 652 respondents, the interactive 202 

logistic regression model based on the relationship of age (elderly and non-elderly) 203 

with other factors was adopted for the analysis of the specific factors affecting the 204 

inappropriate admission of elderly people in comparison with those affecting the 205 

inappropriate admission of non-elderly people. Taking the appropriateness of 206 

admission as the dependent variable, we directly included the main effect of the 207 

independent variable to the regression model, and the interaction effect was screened 208 

into the model by stepwise regression. Finally, the model was formed. 209 

�	
��	�� = �� + ���	���� + ���
� + �������� + �� �!�"!� + �# �$"��%��� + �& '�  

									+�()�"*�ℎ	!�"��! + �,-. �- + �/0�1����� + ����'-- + ����22	��"3�*��� 

									+���)	!$��"*�4"��	�	5	�1�����5� + ����
� × ������ + ����
� ×  '� + 7 

For 230 elderly respondents, binary logistic regression analysis was used for the 210 

identification of the determinants of the inappropriate admission of the elderly. The 211 

patient admission rationality was the dependent variable, and the independent variable 212 

was selected using the stepwise regression. The regression model is as follows: 213 

�	
��	�� = �� + ���	���� + ���
� + �������� + �� �$"��%���+�#-. �-+�&�22	��"3�*��� + 7 214 

Research Ethics 215 

The research methods and investigation tools in this study were approved by the 216 

Ethics Committee of Tongji Medical College, Huazhong University of Science and 217 

Technology (IORG No: IORG0003571). The patient information were not disclosed 218 

before the analysis. 219 
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 220 

Result 221 

Selected characteristics of the study population 222 

The study included 652 admitted patients, of which 230 were elderly patients. The 223 

selected characteristics of the study population are shown in Tables 2 and 3. In this 224 

study, the average age of the elderly was 70.73±7.841 years, and 53.6% were female 225 

patients. The average age of non-elderly patients was 28.33±21.34 years, and 49.3% 226 

were female patients. Most of the elderly patients were hospitalised in internal 227 

medicine (79.1%) and were admitted because of circulatory diseases (43.9%). Only 228 

43.9% of the elderly patients were in good health, and the majority of the patients 229 

have chronic diseases (74.3%). Older patients had a higher expectation of admission 230 

and always think that their respective diseases are serious. The number of elderly 231 

patients who considered the reimbursement of inpatient was higher than that of 232 

outpatient, which account for only 43.9% of the elderly respondents. Only 32.2% of 233 

elderly patients thought that they can fully pay for the hospitalization, and 49.6% 234 

considered that hospitalization is inconvenient. 235 

Of the 230 elderly patients surveyed, 69 were inappropriately admitted, with the rate 236 

of 30%, which was lower than that of non-elderly patients (40.7%). The inappropriate 237 

admission rate of elderly people in Dingyuan was the highest (51.8%), whereas the 238 

lowest was in Yilong (14.5%); the difference between the two counties was 239 

statistically significant (χ
2
=22.8, P<0.001). 240 
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Characteristics of inappropriate admission to the elderly 241 

The objective admission indicators of elderly patients (Table 2) show no significant 242 

difference in the distribution of admission appropriateness among gender, age, 243 

department, disease, health status and diagnosis of chronic diseases. For the 244 

non-elderly group, a younger age correspond to higher inappropriate admission rate 245 

(P<0.001). Moreover, pediatric patients with the highest inappropriate admission rate 246 

(χ
2
=55.742, P<0.001) and patients with chronic diseases are more likely to be 247 

inappropriately admitted (χ
2
=9.092, P=0.003). 248 

The characteristics of inappropriate admission under patients’ subjective perceptions 249 

is indicated in Table 3. The inappropriate admission rate of elderly patients varies with 250 

the different comparison of the reimbursement of inpatient and outpatient (χ
2
=11.8, 251 

P=0.003). The number of elderly patients who think that the reimbursement of 252 

inpatient is higher than that of outpatient had the highest rate of inappropriate 253 

admission (43.9%). Moreover, the affordability of older patients to hospitalization 254 

costs was significantly associated with inappropriate admission (χ
2
=9.52, P=0.009). 255 

Elderly patient who can fully afford the hospitalization cost had the highest 256 

inappropriate admission rate (37.8%). No statistical difference was found in the 257 

distribution of admission appropriateness of the elderly among the response to 258 

doctor's admission request, the disease severity and hospitalization convenience.  259 

In the non-elderly group, patients who decided to be admitted to hospitals on their 260 

own had a higher inappropriate admission rate than those whose decision was made 261 

by someone else (χ
2
=14.258, P=0.007). Patients who think that the reimbursement of 262 
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inpatient is higher than that of outpatient had the highest rate of inappropriate 263 

admission (χ
2
=11.542, P=0.003), and the results were consistent with those in the 264 

elderly group. 265 

Table 2   The Distribution of Inappropriate Admission Characteristics of patients 266 
according to the medical records 267 

Variable 

elderly      non-elderly  

N 

(column %)  

Appropriate Inappropriate 
P  

N 

(column %)  

Appropriate Inappropriate 
P 

N(line %) N(line%)     N(line %) N(line%) 

All 230 161(70.0) 69(30.0) 
  

422 250(59.2) 172(40.8) 
 

County 
         

Yilong 62(27.0) 53(85.5) 9(14.5) <0.001 
 

95(22.5) 64(67.4) 31(32.6) <0.001 

Huining 61(26.5) 48(78.7) 13(21.3) 
  

92(21.8) 65(70.7) 27(29.3) 
 

Dingyuan 56(24.3) 27(48.2) 29(51.8) 
  

120(28.4) 47(39.2) 73(60.8) 
 

Weiyuan 51(22.2) 33(64.7) 18(35.3) 
  

115(27.3) 74(64.3) 41(35.7) 
 

Gender 
         

Male 109(47.4) 71(65.1) 38(34.9) 0.127 
 

214(50.7) 133(62.1) 81(37.9） 0.218 

Female 121(52.6) 90(74.4) 31(25.6) 
  

208(49.3) 117(56.3) 91(43.8) 
 

Age, Mean±SDa 70.73±7.841 70.9±7.566 70.20±7.305 0.485* 
 

28.33±21.34 33.47±19.332 24.33±22.600 <0.001* 

Department 
         

Internal medicine 182(79.1) 125(68.7) 57(31.3) 0.155 
 

149(35.3) 97(65.1) 52(34.9) <0.001 

Surgery 34(14.8) 28(82.4) 6(17.6) 
  

70(16.6) 62(88.6) 8(11.4) 
 

Peadiatric 0(0.0) 0 0 
  

154(36.5） 59(38.3) 95(61.7) 
 

Others 14(6.1) 8(57.1) 6(42.9) 
  

49(11.6) 32(65.3) 17(34.7) 
 

Disease category 
         

Circulatory disease 101(43.9) 70(39.3) 32(30.7) 0.271 
 

88(20.9) 54(61.4) 34(38.6) 0.084 

Respiratory disease 18(7.8) 15(83.3) 3(16.7) 
  

77(18.2) 47(61.0) 30(39.0) 
 

Digestive disease 23(10.0) 14(60.9) 9(39.1) 
  

60(14.2) 33(55.0) 27(45.0) 
 

Urinary disease 5(2.2) 4(80.0) 1(20.0) 
  

20(4.7) 15(75.0) 5(25.0) 
 

Endocrinology diseases 16(7.0) 9(56.3) 7(43.8) 
  

18(4.3) 12(66.7) 6(33.3) 
 

Bones and muscles 6(2.6) 3(50.0) 3(50.0) 
  

17(4.0) 8(47.1) 9(52.9) 
 

Injury and poisoning 10(4.3) 10(100.0) 0(0.0) 
  

22(5.2) 19(86.4) 3(13.6) 
 

Symptoms and signs 38(16.5) 26(68.4) 12(31.6) 
  

62(14.7) 33(53.2) 29(46.8) 
 

Others 13(5.7) 10(76.9) 15(23.1) 
  

58(13.7) 29(50.0) 29(50.0) 
 

Health status 
         

Good 101(43.9) 71(70.3) 30(29.7) 0.98 
 

324(76.8) 183(56.5) 141(43.5) 0.101 

General 108(47.0) 75(69.4) 33(30.6) 
  

83(19.7) 56(67.5) 27(32.5) 
 

Poor 21(9.1) 15(71.4) 6(28.6) 
  

15(3.6) 
   

DOCD 
         

Yes 171(74.3) 117(68.4) 54(31.6) 0.414 
 

179(42.4) 91(50.8) 88(49.2) 0.003 
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No 59(25.7) 44(74.6) 15(25.4)    243(57.6) 159(65.4) 84(34.6)   

Note: DOCD, Diagnosis of chronic diseases.  a SD, Standard deviation.  * T text. 

 268 
 269 
 270 
 271 
Table 3   Distributions of characteristics of appropriateness admission under the subjective 272 
perception of patients 273 

Variable 

elderly   non-elderly 

N 

(column %)  

Appropriate Inappropriate 
P-value  

N 

(column %)  

Appropriate Inappropriate 
P-value 

N(line %) N(line%)     N(line %) N(line%) 

RTDAR 
         

No doubt 63(27.4) 90(56.3) 70(43.8) 0.119 
 

160(37.9) 46(73.0) 17(27.0) 0.007 

Doubt 17(7.4) 16(59.3) 11(40.7) 
  

27(6.4) 16(94.1) 1(5.9) 
 

Expected 124(53.9) 124(65.3) 66(34.7) 
  

190(45.0) 84(67.7) 40(32.3) 
 

Family requirements 13(5.7) 8(80.0) 2（20.0） 
  

10(2.4) 8(61.5) 5(38.5) 
 

Others 13(5.7) 12(34.3) 23(65.7) 
  

35(8.3) 7(53.8) 6(46.2) 
 

Disease severity 
         

Light 8(3.5) 39(58.2) 28(41.8) 0.546 
 

67(15.9) 7(87.5) 1(12.5) 0.697 

General 46(20.0) 63(56.3) 49(43.8) 
  

112(26.5) 32(69.6) 14(30.4) 
 

Serious 176(76.5) 148(60.9) 95(39.1) 
  

243(57.6) 122(69.3) 54(30.7) 
 

Comparison of RO and RI 
         

RO>RI 62(27.0) 37(80.4) 9(19.6) 0.003 
 

46(10.9) 54(87.1) 8(12.9) 0.003 

RI<RO 101(43.9) 101(53.2) 89(46.8) 
  

190(45.0) 64(56.1) 37(43.9) 
 

Unknown 67(29.1) 112(60.2) 74(39.8) 
  

186(44.1) 43(70.9) 24(29.1) 
 

Affordability 
         

Difficult 73(31.7) 37(61.7) 23(38.3) 0.009 
 

60(14.2) 61(83.6) 12(16.4) 0.842 

Reluctantly 83(36.1) 124(57.9) 90(42.1) 
  

214(50.7) 54(65.1) 29(34.9) 
 

Fully payable 74(32.2) 89(60.1) 59(39.9) 
  

148(35.1) 46(62.2) 28(37.8) 
 

Hospitalization 

convenience          

Yes 116(50.4) 169(60.8) 109(39.2) 0.085 
 

278(65.9) 75(64.7) 41(35.3) 0.368 

No 114(49.6) 81(56.3) 63(43.8)    144(34.1) 86(75.4) 28(24.6)   

Note: RTDAR, Response to Doctor’s Admission Requirment. 

 RO, Reimbursement of Outpatient; RI, Reimbursement of Inpatient. 

Determinants of inappropriate admission to hospital for elderly people 274 

Logistic regression based on the interaction of age elderly and non-elderly group) and 275 

other factors shows that the interaction between age and gender and between age and 276 
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chronic disease both had influence on patients’ inappropriate admission to hospital. 277 

Compared with non-elderly patients, the risk of inappropriate admission of female 278 

elderly patients was lower (OR=0.33), and elderly patients with chronic disease were 279 

more likely to be inappropriately admitted to hospital (OR=3.33). 280 
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Table5   Logistic Regression Analysis Based on the Interaction of Age and Other Factors (n=652) 281 

Variable COR(95%CI) AOR(95%CI) † Variable COR(95%CI) AOR(95%CI) † 

County(ref:Yilong) #*     Health status(ref:Good)     

Huining 1.04(0.62 to 1.72)  1.29(0.68 to 2.44) General 0.68(0.47 to 0.98) 0.82(0.50 to 1.33) 

Dingyuan 4.03(2.52 to 6.43) 5.99(3.08 to 11.68) Poor 0.57(0.27 to 1.22) 0.83(0.33 to 2.06) 

Weiyuan 1.16(0.99 to 2.61) 1.85(0.98 to 3.48) RTDAR(ref:No doubt)# 

  
Age(ref：non-elderly) #* 0.62(0.44 to 0.88) 1.35(0.59 to 3.10) Doubt 0.59(0.29 to 1.20) 0.6(0.26 to 1.39) 

Gender(ref: male)* 1.01(0.74 to 1.39) 1.64(1.03 to 2.63) Expected 0.80(0.56 to 1.14) 0.82(0.53 to 1.27) 

Disease category(ref:Circulatory disease)# 

  
Family requirements 0.68(0.27 to 1.73) 0.73(0.25 to 2.09) 

Respiratory disease 1.02(0.61 to 1.71) 0.83(0.43 to 1.58) Others 2.39(1.26 to 4.52) 1.91(0.89 to 4.09) 

Digestive disease 1.46(0.86 to 2.48) 2.84(1.44 to 5.58) Disease severity(ref:Light) 
  

Urinary disease 0.60(0.23 to 1.58) 1.04(0.32 to 3.39) General 1.05(0.60 to 1.85) 1.05(0.51 to 2.15) 

Endocrinology diseases 1.81(0.56 to 2.51) 1.43(0.60 to 3.45) Serious 0.88(0.53 to 1.45) 1.28(0.66 to 2.50) 

Bones and muscles 2.08(0.87 to 4.98) 1.45(0.52 to 4.06) Comparison of RO and RI(ref:RO>RI)
# 

  
Injury and poisoning 0.20(0.06 to 0.67) 0.99(0.24 to 4.13) RI<RO 4.09(2.32 to 7.21) 2.13(1.08 to4.21) 

Symptoms and signs 1.33(0.81 to 2.18) 1.63(0.91 to 2.93) Unknown 3.38(1.90 to 6.02) 1.62(0.80 to 3.27) 

Others 1.57(0.90 to 2.73) 1.30(0.64 to 2.64) Affordability(ref:Difficult) #* 

  
Department(ref:Internal medicine) #* 

  
Reluctantly 1.87(1.19 to 2.94) 1.14(0.66 to 1.96) 

Surgery 0.32(0.17 to 0.58) 0.11(0.05 to 0.25) Fully payable 1.80(1.13 to 2.89) 1.84(1.05 to 3.24) 

Peadiatric 3.28(2.20 to 4.88) 4.26(1.94 to 9.35) Hospitalization convenience(ref:Yes) 0.89(0.64 to 1.23) 1.25(0.84 to 1.88) 

Others 1.17(0.67 to 2.05) 1.16(0.59 to 2.29) Age×Gender (ref:non-elderly×male)#* 0.53(0.34 to 0.82) 0.33(0.15 to 0.73) 

DOCD(ref:No) #* 1.40(1.02 to 1.93) 0.32(0.16 to 0.65) Age×DOCD(ref:non-elderly×No)* 0.55(0.30 to 1.02) 3.33(1.23 to 9.04) 

Note: #Univariate regression analysis p<0.05，*Logistic Regression Analysis p<0.05 

†Adjusted for all other covariates listed in the table 
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AOR, adjusted OR; COR, crude OR.  
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The results of the binary logistic regression for elderly patients are shown in Table 4. 282 

Taking Yilong as the reference group, rural elderly patients in Dingyuan had a higher 283 

risk of inappropriate admission to hospital (OR=9.74). A higher age corresponds to a 284 

lower possibility of inappropriate admission (OR=0.94). Elderly people in the surgery 285 

department are less likely to be admitted to hospital inappropriately (OR=0.21). For 286 

the subjective cognition of elderly patients, our study showed that only patients who 287 

have doubts about the doctor's admission requirement but decided to be hospitalised 288 

after communication with the doctor were the least likely to be admitted 289 

inappropriately (OR=0.07). 290 

Table4   logistic regression analysis of inappropriate admission of elderly (n = 230) 291 

Variable COR(95%CI) AOR(95%CI) † 

County(ref: Yilong)* 
  

Huining 1.60(0.63 to 4.06) 0.67(0.21 to 2.07) 

Dingyuan 6.33(2.63 to 15.25)  9.74(3.30 to 28.41) 

Weiyuan 3.21(1.29 to 7.98) 3.36(1.08 to 10.46) 

Age(years) 0.99(0.95 to 1.03) 0.94(0.90 to 0.99) 

Gender (ref: male)* 0.64(0.36 to 1.14) 0.49(0.25 to 2.98) 

Department (ref:internal medicine)* 
  

Surgery 0.47(0.18 to 1.20) 0.21(0.07 to 0.61) 

Others 1.65(0.55 to 4.96) 1.49(0.35 to 6.27) 

RTDAR (ref: No doubt)* 
  

Doubt 0.17(0.02 to 1.38) 0.07(0.01 to 0.76) 

Expected 1.29(0.66 to 2.52) 0.87(0.39 to 1.96) 

Family requirements 1.69(0.49 to 5.89) 1.48(0.34 to 6.34) 

Others 2.32(0.68 to 7.89) 4.14(0.94 to 18.24) 

Affordability(ref: difficult)# 

 
 

Reluctantly 2.73(1.27 to 5.87) 1.69(0.68 to 4.20) 

Complete 3.09(1.42 to 6.73) 2.84(1.13 to 7.17) 

Note: forward stepwise：αentry=0.1，αremoval=0.15 

#Univariate regression analysis p<0.05，*Logistic Regression Analysis p<0.05 

†Adjusted for all other covariates listed in the table 

Page 20 of 31

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For peer review only

 

 20202020 / 29292929 
 

AOR, adjusted OR; COR, crude OR. 

 292 

Discussion 293 

Inappropriate admission of elderly in rural China 294 

In this study, the inappropriate admission rate of patients over 60 year old in rural 295 

areas in China is 30%, which is generally higher than that reported of 27% in the UK 296 

[19]
, 9.8% in Italy

[15]
, 9.2% in Switzerland

[20]
 and 8.8% in France

[14]
. Yan et al.

[21]
 297 

found that the inappropriate admission rate of patients over 60 years in rural areas in 298 

China was 14.3%, which was also lower than the results of this study. This result may 299 

be attributed to the differences among the studies with regard to health service system, 300 

geographical environment or study period. These studies were mainly concerned on 301 

elderly people of different age groups and in different admission departments. The 302 

inappropriate admission rate of elderly patients (30%) was lower than that of 303 

non-elderly patients (40.8%) probably because the body functions of elderly patients 304 

are worse than those of non-elderly patients. Moreover, an elderly person presents 305 

more obvious and serious symptoms at the onset of a disease and is thus more likely 306 

to be inappropriately admitted. 307 

Characteristics of elderly patients who were hospitalised inappropriately 308 

Significant differences were found in the distribution of inappropriate admission 309 

among elderly patients across different counties. Among the four surveyed areas, 310 

Dingyuan had the highest rate of inappropriate admission, whereas Yilong has the 311 

lowest. It may be related to the differences in health policies, geographical 312 

Page 21 of 31

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For peer review only

 

 21212121 / 29292929 
 

environment and customs between the counties. Elderly patients who can fully afford 313 

the hospitalization costs had the highest inappropriate admission rate. It may be 314 

caused by economic difficulties that restrict the utilization of health services for 315 

elderly patients in rural areas in China 
[22]

, and elderly patients who can afford 316 

hospitalization expenses are less subjected to economic constraints of health services; 317 

to pursue higher quality medical services, they often choose inpatient services, 318 

thereby increasing their likelihood of inappropriate admission. Our research proves 319 

that elderly people who have a correct understanding of medical insurance 320 

reimbursement have higher inappropriate admission rates, probably because the 321 

medical insurance reimbursement policy has promoted the excessive release of 322 

hospitalization services demand for elderly patients
 [23]

. 323 

Determinants of inappropriate admission for elderly people  324 

Gender and chronic diseases are the specific factors affecting the inappropriate 325 

admission of elderly people. Compared with non-elderly patients, the tendency of 326 

female elderly patients for inappropriate hospitalization was less obvious. Moreover, 327 

the risk of inappropriate admission of elderly patients with chronic disease was higher, 328 

which is consistent with the findings of Gamper, probably because relative to 329 

non-elderly people, elderly people are less aware of the disease. Moreover, a perfect 330 

chronic disease management is lacking in rural areas in China. When the symptoms of 331 

chronic diseases appear, it is easier for elderly earlier to misjudge the disease and 332 

blindly choose to be admitted to a hospital. 333 

The logistic regression shows that the risk of inappropriate admission varies across 334 
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different counties in China’s rural areas. The health policy in different counties, 335 

especially the medical insurance policy, plays a key role in the inappropriate 336 

admission of elderly patients. A large gap exists between the outpatient and 337 

hospitalization compensation in the survey area. Especially at county-level hospitals, 338 

the general outpatient reimbursement is not covered, hence, elderly people in rural 339 

areas prefer hospitalization and get more medical expense reimbursement. Dingyuan 340 

has the highest risk of inappropriate admission for elderly patients, which may be 341 

caused by its high level of reimbursement policy of the NRCMS. In 2017, the 342 

reimbursement ratio of NRCMS in Dingyuan county-level hospital was 85%, and the 343 

annual payment limitation of each inpatient could reach 200 thousand RMB, which 344 

was higher than that of Yilong and Weiyuan. Although the reimbursement ratio of 345 

NRCMS and the annual payment limitation of each inpatient in Yilong are higher than 346 

that of Weiyuan, the risk of inappropriate admission of elderly patients in Weiyuan 347 

was higher, may be because the greater impact of its geographical environment. 348 

Yilong is located in low hills and has a convenient mode of transportation, whereas 349 

Weiyuan is located in high mountainous area, where the terrain is complex and the 350 

traffic is inconvenient, which make it more difficult for elderly patients to travel and 351 

make them choose to be admitted for treatment convenience [24]. 352 

Gender and age also had an impact on the inappropriate admission of elderly people 353 

in rural areas in China. Compared with female elderly patients, the inappropriate 354 

admission tendency of male elderly patients is more obvious. This observation is 355 

probably caused male patients by the generally higher status in the family and society 356 
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of male elderly patients than females 
[25]

, and their health status receives more 357 

attention, which makes them willing to use hospitalization to ensure the treatment 358 

effect and resulting in inappropriate admission. With increasing age, elderly patients 359 

are less likely to be admitted inappropriately. This result is consistent with that of 360 

other studies 
[26]

. The reason is mainly because older patients have severely reduced 361 

their body functions, and their disease are more serious; hence, inappropriate 362 

admission is relatively rare. 363 

The department was also a key factor in the inappropriate admission of elderly 364 

patients. Compared with surgery, medical patients are more prone to inappropriate 365 

admissions (the inappropriate admission rate of 31.3%), which is consistent with the 366 

results of Ferrero
 [27]

. This observation might be caused by two reasons: On the one 367 

hand, many surgical-related indicators are included in the original evaluation 368 

indicators in AEP 
[28]

, which improves the rationality of surgical patient admission. On 369 

the other hand, most elderly patients suffer from chronic diseases, making internal 370 

medicine departments easily selected for treatment. However, the performance 371 

appraisal of Chinese hospital is always directly linked to departmental income. 372 

However, the internal medicine income is significantly lower than that of surgery, 373 

which causes physicians to produce a more induced demand in pursuit of 374 

departmental income 
[29]

. In addition, the hospital lacks admission standards for the 375 

severity of the disease, and the intensity of medical services required. These factors 376 

have increased the possibility of inappropriate admission to the elderly. 377 

The response of rural elderly patients to hospital admission requirements directly 378 

Page 24 of 31

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For peer review only

 

 24242424 / 29292929 
 

affects the appropriateness of admission. Elderly patients who had doubts about the 379 

doctor's admission requirements and communicated with the doctor before deciding to 380 

enter the hospital have a significantly less possibility of being admitted 381 

inappropriately. The influence of this factor on the appropriateness of hospitalization 382 

in rural elderly is mainly reflected in two points. Firstly, Chinese rural areas have not 383 

established a perfect 'family doctor first' consultation mechanism, and rural elderly 384 

patients lack the guidance of the first diagnosis and the correct understanding of their 385 

disease. Cultural degree is low especially for the elderly patients in rural areas in 386 

China, which makes their judgment of the disease entirely dependent on the clinician. 387 

For doctors’ admission requirements, if elderly patients communicate with doctors 388 

effectively, understand their own disease condition and make admission decisions 389 

accordingly, inappropriate admission tendency of elderly patients is significantly 390 

reduced. Secondly, the doctor’s request for admission to the patient is not only based 391 

on the judgment of the patient’s basic condition but also with the factors of medical 392 

accident risk aversion, departmental income, etc. 
[30,31] .Clinical decision-making of 393 

doctors under various factors meets the appropriate admission requirements of elderly 394 

patients becomes a key point affecting the rationality of patients’ admission, which 395 

was proved by Aida bianco and Mytton. 396 

Conclusion 397 

In this study, the rate of inappropriate admission of elderly patients in the rural 398 

county-level medical institutions in China’s is relatively higher than any of the results 399 
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reported by other studies. Gender and chronic diseases are the specific factors 400 

affecting the appropriateness of admission of elderly patients in rural areas in China. 401 

County, age, gender, department and the response to the doctor’s admission 402 

requirements are the determinants of the inappropriate admission of elderly patients. 403 

As indicated by our results, some pertinent policy recommendations were pursued. 404 

Firstly, the NRCMS management department should adjust the reimbursement ratio of 405 

hospitalization and outpatient according to actual inspections and increase the ratio of 406 

outpatient reimbursement to a certain extent, reducing unnecessary hospitalization 407 

needs. Secondly, medical institutions need to establish a performance appraisal system 408 

with medical quality and patient satisfaction as the core, and an admission criteria for 409 

the severity of the disease and the intensity of required medical services should also 410 

be established, thereby constraining the inappropriate hospitalization behaviour of 411 

older patients in different departments. Thirdly, China’s rural areas need to establish a 412 

family doctor service based on the concept of health management and provide the 413 

services of health management
 [32]

, medical consultation and guidance for elderly 414 

patients to improve their cognition of the disease and reduce the leading position of 415 

the doctor’s decision in the process of admission and the inappropriate admission rate. 416 

Limitation 417 

This study have two limitations. Firstly, the cross-sectional study design could not 418 

determine the causal relationship between unreasonable admission and related factors 419 

in elderly patients. Secondly, no unified identification standard exists for the 420 

inappropriate admission of elderly patients in the current studies 
[33]

, making the 421 
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identification of inappropriate admission dependent on the AEP. The AEP applicable 422 

to the entire population may not be the best tool for evaluating the inappropriate 423 

admission of elderly patients
 [18, 34, 35]

. 424 
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26 Abstract

27 Objective The purpose of this paper is to investigate the characteristics and 

28 determinants of inappropriate admission to hospital of elderly people in rural China.

29 Design A cross-sectional study was conducted, wherein a comparison between elderly 

30 and non-elderly groups was conducted.

31 Setting The survey was conducted on the largest county-level general hospitals in 

32 four counties in central and western China.

33 Participants A total of 652 rural patients admitted in hospitals were surveyed, of 

34 which were divided into two groups according to age: elderly group (N=230, age≥60), 

35 and non-elderly group (N=422, age<60).

36 Primary measures The Chinese version of the appropriateness evaluation protocol 

37 was used to evaluate the inappropriate admission rates. The interactive regression 

38 models based on the relationship of age (elderly and non-elderly) with other factors 

39 and binary logistic regression models were used in the analysis of the specific factors 

40 and determinants of the inappropriate admission of elderly people.

41 Result The inappropriate admission rate for rural elderly was 30%, which was lower 

42 than that of non-elderly people (40.8%). Compared with the non-elderly group, 
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43 women in the elderly group (OR=0.33, 95%CI: 0.15-0.73) had a lower incidence of 

44 inappropriate admission, and elderly people with chronic diseases (OR=3.33, 95%CI: 

45 1.23 -9.04) were more prone to inappropriately admitted than non-elderly people with 

46 chronic diseases. The binary logistic regression analysis shows that county, age 

47 (OR=0.94. 95%CI: 0.90 -0.99), gender (OR=0.49, 95%CI: 0.25 -2.98), department 

48 and response to doctor’s admission request were the determinants of the inappropriate 

49 admission of elderly patients.

50 Conclusion The inappropriate admission rate of elderly people in rural China was 

51 high. We found that gender and chronic disease are the specific factors that were 

52 specific to non-elderly people. County, age, gender, department and response to a 

53 doctor’s admission request had substantial influence on the inappropriate admission of 

54 elderly in rural China.

55 Strengths and limitation of this study

56 1. To the best of our knowledge, this is the first in-depth study of the inappropriate 

57 admission of elderly people in rural areas in China.

58 2. The inclusion of non-elderly people for comparative analysis emphasised the 

59 specificity of the inappropriate hospital admission of elderly people.

60 3. In the search for determinants of inappropriate admission to the elderly, social 

61 demographics, objective admission status and subjective cognitive status were all 

62 included.

63 4. This cross-sectional study design cannot determine the causal relationship 

Page 4 of 32

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For peer review only

 4 / 28

64 between the inappropriate hospital admission of elderly people and related factors.

65 5. The appropriateness evaluation protocol applicable to the entire population may 

66 not be the best tool for evaluating the inappropriate admission of elderly people.

67 Introduction 

68 Aging is a severe challenge facing the Chinese society today. At the end of 2017, 

69 China’s elderly population aged 60 years and above was 241 million, accounting for 

70 17.3% of the total population [1]. In recent years, the rate of hospitalisation for the 

71 elderly in rural China has increased from 12.7% in 2003 to 21.5% in 2013 [2], which 

72 suggests that the utilization of health services for rural elderly population in China has 

73 increased sharply. And the inappropriate admission rate of people over 60 years in 

74 rural China has reached 23.2% [3]. The inappropriateness of the elderly’s health 

75 demand has become a major concern in the supply of health services in China.

76 Inappropriate admission refers to the unnecessary hospitalisation of patients [4,5], 

77 which is one of the main forms of excessive demand for hospitalisation services [6]. 

78 Some special national conditions in China determine that the reason for the 

79 inappropriate admission of elderly people in rural China differs from that in other 

80 countries. On the one hand, primary health care is backward in rural China, especially 

81 family doctor system, which remains far from perfect. Hence, elderly patients lack the 

82 correct guidance for their first visit although their cognitive levels decrease with age 

83 [7] On the other hand, China’s institutional endowment system remains imperfect, and 

84 hospitalisation services have become the main sources of nursing services for the 
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85 elderly who suffer from chronic diseases and poor health [8]. Both of these aspects are 

86 related to the inappropriate admission behavior of the elderly. In recent years, the 

87 Chinese government has adopted various reform measures that are aimed at guiding 

88 patients seeking correct medical care; these measures include the implementation of 

89 basic medical insurance payment reform [9], hierarchical medical system and family 

90 doctor contracted services. However, inappropriate inpatient service utilization for the 

91 elderly remains a problem in rural China. 

92 Inappropriate admission not only wastes health resources but also further increases the 

93 economic burden of the elderly in rural areas. It also increases the risk of hospital-

94 acquired infections in elderly people, thereby compromising patients safety and health 

95 [10,11]. Therefore, identifying the determinants of inappropriate hospitalisation is a 

96 useful approach for the formulation of targeted interventions that can reduce 

97 inappropriate hospital admission rates and improve the efficiencies and qualities of 

98 hospitalisation services.

99 The international study on the inappropriate admission of the elderly is mainly 

100 focused on the evaluation of the rate, characteristics and impact factors of 

101 inappropriate admission in hospitals. Influencing factors are mainly considered from 

102 the perspective of individual characteristics and supplier side. The comprehensive 

103 consideration of both supply and demand factors are often undermined in most 

104 studies. The analysis of individual characteristics generally focuses on diseases and 

105 severity of illness in hospitalised elderly patients. Gamper et al. [12] found that elderly 

106 people with chronic diseases are more likely to be inappropriately admitted. Menand 
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107 et al. [13] found that the severity of illness and mention of a cardiac disease are 

108 associated with the inappropriate admission of people aged 80 years. The analysis of 

109 influencing factors from the supplier side mainly focuses on the decision-making of 

110 medical service providers and primary health care. Aida et al. [14] showed that the 

111 inappropriate admission of elderly people over 65 years old in southern Italy is mainly 

112 influenced by conservative admission treatment decision, which is made by doctors or 

113 hospital managers to avoid the risk of medical accidents. Mytton et al. [15] found that, 

114 in the United Kingdom, the inappropriate admission of elderly people to the 

115 emergency departments of hospitals depends on the quality of doctor admission 

116 decisions and the capacities of community health services. Presently, there were rarely 

117 researches concerning about the inappropriate admission of the elderly in China ,and 

118 the only study’s analysis only covered the descriptive analysis phase, and the effect of 

119 the factors remains unclear. We assume that the appropriateness of admission of 

120 elderly people is influenced by both the supply and demand sides.

121 Therefore, we aims to identify the rate and determinants of inappropriate admission of 

122 elderly people to hospitals in rural China from the perspective of supply and demand 

123 and to provide targeted strategies for the intervention and control of the 

124 hospitalisation behaviours of elderly people. 

125 Methods

126 Setting and participants

127 This cross-sectional study was conducted in 2017, and cluster random sampling was 
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128 adopted. Four counties in central and western China, namely, Dingyuan in Anhui 

129 Province, Huining and Weiyuan in Gansu Province and Yilong in Sichuan Province, 

130 were selected as sample counties. The counties in eastern China were not included 

131 because most counties are shifting to the urban district level through rapid economic 

132 and social development. The largest county-level general hospital in each county was 

133 surveyed, and the respondents were hospitalised patients in rural households who 

134 were grouped into the elderly group (aged 60 years and older) and non-elderly groups 

135 (under 60 years old).

136 Sampling and data collection

137 For the calculation of sample size, it is estimated that the inappropriate admission rate 

138 P of in rural areas is 25%, the absolute tolerance =0.035 and the confidence level is 𝛿

139 95% ( =0.05):𝛼

140 N= × P(1 - P)/ 2=1.962×0.25×(1-0.25)/0.0352=588𝑍2
𝛼/2  𝛿

141 Through a cluster sampling method, 170 rural patients in each county hospital were 

142 randomly selected. The responses were obtained through the use of questionnaire 

143 surveys, and their medical records were collected after they were discharged. To ensure 

144 the integrity of the data for each indicator, we excluded the unqualified sample records. 

145 Of the 680 records collected, 652 valid records were finally retained, including 230 for 

146 the elderly and 422 for the non-elderly.

147 Measurement

148 With the consent of the hospital and the patients, a structured questionnaire survey was 

149 used, which included inquiries about demographic characteristics and subjective 
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150 cognitive indicators. Their medical records were extracted for the collection of 

151 objective admission statuses and evaluation of the appropriateness of admission.

152 Variables

153 The outcome variable was the appropriateness of admission to the hospital, with 

154 appropriate admission = 0 and inappropriate admission = 1.

155 The independent variables mainly include demographic characteristics (e.g., county, 

156 gender and age), subjective cognitive status (e.g., response to doctor’s admission 

157 request (RTDAR), disease severity, affordability to hospitalisation costs, comparison of 

158 inpatient and outpatient reimbursement（CORR）and hospitalisation convenience) 

159 and objective admission status (e.g., department, disease, health status and diagnosis of 

160 chronic diseases (DOCD)). Among the above variables, gender, age, subjective 

161 cognitive, disease, health status and DOCD are from the demand's perspective, while 

162 county, RTDAR, affordability to hospitalisation costs, CORR, hospitalisation 

163 convenience, department and DOCD can also directly or indirectly reflect the influence 

164 of the supplier on the inappropriate admission of the elderly.

165 Records appropriateness evaluation

166 The appropriateness evaluation protocol (AEP) [16] is widely used in the evaluation of 

167 the appropriateness of admission. Yingchun Chen [17] developed an identification tool, 

168 R-AEP, which is suitable for the appropriateness of admission to hospitals operating in 

169 rural China (Additional file1 for details). 

170 The R-AEP criteria were used in the evaluation of the appropriateness of admission in 

171 652 cases. The evaluation was performed by professionally trained personnel. These 
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172 highly trained personnel were professionals in health policy research, all of whom 

173 received Ph.D. degrees and committed to making fair judgments on records in a strictly 

174 standard manner. The R-AEP criteria were are based on the value of the medical record. 

175 Therefore, all R-AEP related indicators were extracted, and their actual values were 

176 compared with standard values. The record for indicator actual values that match with 

177 the standard value was considered appropriate. Medical records with all relevant values 

178 that did not meet the AEP criteria were considered as inappropriate admission. The 

179 specific case evaluation process was as follows: 1) Evaluating each medical record by 

180 two experts; 2) Comparing the consistency of the results of the two experts; 3) Cases 

181 with inconsistent results from two experts were sent to a third party and were evaluated 

182 by a third party; 4) Comparing the results of admission appropriateness made by a third 

183 party with the previous results and making the final judgment about appropriateness of 

184 patient admission.

185 Statistics analysis

186 The demographic characteristics, subjective cognitive status and objective admission 

187 status were processed via Epidata 3.2. Diseases were categorised using the International 

188 Classification of Diseases 10th revision (ICD-10).

189 IBM SPSS Statistics 22.0 was used for statistical analysis. The t test and Person’s chi-

190 square test were used in the analysis of the distribution characteristics of inappropriate 

191 admission of the elderly. For the 652 respondents, the interactive logistic regression 

192 model based on the relationship of age (elderly and non-elderly) with other factors was 

193 adopted for the analysis of the specific factors affecting the inappropriate admission of 
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194 elderly people in comparison with those affecting the inappropriate admission of non-

195 elderly people. Taking the appropriateness of admission as the dependent variable, we 

196 directly included the main effect of the independent variable to the regression model, 

197 and the interaction effect was screened into the model by stepwise regression. Finally, 

198 the model was formed.

199 𝐿𝑜𝑔𝑖𝑡 (𝑃) = 𝛽0 + 𝛽1𝐶𝑜𝑢𝑛𝑡𝑦 + 𝛽2𝐴𝑔𝑒 + 𝛽3𝐺𝑒𝑛𝑑𝑒𝑟 + 𝛽4𝐷𝑖𝑠𝑒𝑎𝑠𝑒 + 𝛽5𝐷𝑒𝑝𝑎𝑟𝑡𝑚𝑒𝑛𝑡 + 𝛽6𝐷𝑂𝐶𝐷

200          + 𝛽7𝐻𝑒𝑎𝑙𝑡ℎ 𝑠𝑡𝑎𝑡𝑢𝑠 + 𝛽8𝑅𝑇𝐷𝐴𝑅 + 𝛽9𝑆𝑒𝑣𝑒𝑟𝑖𝑡𝑦 + 𝛽10𝐶𝑂𝑅𝑅 + 𝛽11𝐴𝑓𝑓𝑜𝑟𝑑𝑎𝑏𝑖𝑙𝑖𝑡𝑦

201          + 𝛽12𝐻𝑜𝑠𝑝𝑖𝑡𝑎𝑙𝑖𝑧𝑎𝑡𝑖𝑜𝑛 𝑐𝑜𝑛𝑣𝑒𝑛𝑖𝑒𝑛𝑐𝑒 + 𝛽13𝐴𝑔𝑒 × 𝐺𝑒𝑛𝑑𝑒𝑟 + 𝛽14𝐴𝑔𝑒 × 𝐷𝑂𝐶𝐷 + 𝜀

202 For 230 elderly respondents, binary logistic regression analysis was used for the 

203 identification of the determinants of the inappropriate admission of the elderly. The 

204 patient admission appropriateness was the dependent variable, and the independent 

205 variable was selected using the stepwise regression. The regression model is as follows:

206 +𝐿𝑜𝑔𝑖𝑡 (𝑃) = 𝛽0 + 𝛽1𝐶𝑜𝑢𝑛𝑡𝑦 + 𝛽2𝐴𝑔𝑒 + 𝛽3𝐺𝑒𝑛𝑑𝑒𝑟 + 𝛽4𝐷𝑒𝑝𝑎𝑟𝑡𝑚𝑒𝑛𝑡 𝛽5𝑅𝑇𝐷𝐴𝑅 +𝛽6𝐴𝑓𝑓𝑜𝑟𝑑𝑎𝑏𝑖𝑙𝑖𝑡𝑦 + 𝜀

207 Patient and public involvement

208 Patients were not involved in the development of the study. The results were 

209 applicable for publication in a peer-reviewed journal. There is no plan to specifically 

210 disseminate the findings to study participants.

211 Research Ethics

212 The research methods and investigation tools in this study were approved by the 

213 Ethics Committee of Tongji Medical College, Huazhong University of Science and 
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214 Technology (IORG No: IORG0003571). The patient information was not disclosed 

215 before the analysis.

216 Result

217 Selected characteristics of the study population

218 The study included 652 admitted patients, of which 230 were elderly patients (average 

219 age: 70.73 years old, female: 52.6%), and 422 were non-elderly patients (average age: 

220 28.33 years old, female: 49.3%). The sampling rates in each hospital were 0.53% in 

221 Yilong (samplers in annual hospitalizations in 2017: 157 in 29461), 0.54% in Huining 

222 (153 in 28101), 0.28% in Dingyuan (176 in 62096) and 1.41% in Weiyuan (166 in 

223 11734). The selected characteristics of the study population are shown in Tables 1 and 

224 2. Most of the elderly patients were hospitalized in internal medicine (79.1%) and were 

225 admitted because of circulatory diseases (43.9%). Only 43.9% of the elderly patients 

226 were in good health, and the majority of the patients have chronic diseases (74.3%). 

227 Older patients had a higher expectation of admission and always think that their 

228 respective diseases are serious. The number of elderly patients who considered the 

229 reimbursement of inpatient was higher than that of outpatient, which account for only 

230 43.9% of the elderly respondents. Only 32.2% of elderly patients thought that they can 

231 fully pay for the hospitalisation, and 49.6% considered that hospitalisation is 

232 inconvenient.

233 Of the 230 elderly patients surveyed, 69 were inappropriately admitted, with the rate of 

234 30%, which was lower than that of non-elderly patients (40.8%). The inappropriate 
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235 admission rate of elderly people in Dingyuan was the highest (51.8%), whereas the 

236 lowest was in Yilong (14.5%); the difference between the four counties was statistically 

237 significant (χ2=22.8, P<0.001).

238 Characteristics of inappropriate admission to the elderly

239 The objective admission indicators of elderly patients (Table 1) show no significant 

240 difference in the distribution of admission appropriateness among gender, age, 

241 department, disease, health status and diagnosis of chronic diseases. For the non-elderly 

242 group, a younger age correspond to higher inappropriate admission rate (P<0.001). 

243 Moreover, pediatric patients with the highest inappropriate admission rate (χ2=55.742, 

244 P<0.001) and patients with chronic diseases are more likely to be inappropriately 

245 admitted (χ2=9.092, P=0.003).

246 The characteristics of inappropriate admission under patients’ subjective perceptions is 

247 indicated in Table 2. The inappropriate admission rate of elderly patients varies with the 

248 different comparison of the reimbursement of inpatient and outpatient (χ2=11.8, 

249 P=0.003). The number of elderly patients who think that the reimbursement of inpatient 

250 is higher than that of outpatient had the highest rate of inappropriate admission (43.9%). 

251 Moreover, the affordability of older patients to hospitalisation costs was significantly 

252 associated with inappropriate admission (χ2=9.52, P=0.009). Elderly patients who 

253 affords the hospitalisation cost difficult had the lowest inappropriate admission rate 

254 (38.3%). No statistical difference was found in the distribution of admission 

255 appropriateness of the elderly among the response to doctor's admission request, the 

256 disease severity and hospitalisation convenience. 
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257 In the non-elderly group, patients who decided to be admitted to hospitals on their own 

258 had a higher inappropriate admission rate than those whose decision was made by 

259 someone else (χ2=14.258, P=0.007). Patients who think that the reimbursement of 

260 inpatient is higher than that of outpatient had the highest rate of inappropriate admission 

261 (χ2=11.542, P=0.003), and the results were consistent with those in the elderly group.

262 Table 1   The distribution of inappropriate Admission characteristics of patients according 
263 to the medical records

elderly 　 non-elderly 

Appropriate Inappropriate Appropriate InappropriateVariable N

(column %) N(line %) N(line%)
P

　

N

(column %) N(line %) N(line%)
P

All 230 161(70.0) 69(30.0) 422 250(59.2) 172(40.8)

County

Yilong 62(27.0) 53(85.5) 9(14.5) <0.001 95(22.5) 64(67.4) 31(32.6) <0.001

Huining 61(26.5) 48(78.7) 13(21.3) 92(21.8) 65(70.7) 27(29.3)

Dingyuan 56(24.3) 27(48.2) 29(51.8) 120(28.4) 47(39.2) 73(60.8)

Weiyuan 51(22.2) 33(64.7) 18(35.3) 115(27.3) 74(64.3) 41(35.7)

Gender

Male 109(47.4) 71(65.1) 38(34.9) 0.127 214(50.7) 133(62.1) 81(37.9） 0.218

Female 121(52.6) 90(74.4) 31(25.6) 208(49.3) 117(56.3) 91(43.8)

Age, Mean±SDa 70.73±7.841 70.9±7.566 70.20±7.305 0.485* 28.33±21.34 33.47±19.332 24.33±22.600 <0.001*

Department

Internal medicine 182(79.1) 125(68.7) 57(31.3) 0.155 149(35.3) 97(65.1) 52(34.9) <0.001

Surgery 34(14.8) 28(82.4) 6(17.6) 70(16.6) 62(88.6) 8(11.4)

Peadiatric 0(0.0) 0 0 154(36.5） 59(38.3) 95(61.7)

Others 14(6.1) 8(57.1) 6(42.9) 49(11.6) 32(65.3) 17(34.7)

Disease category

Circulatory disease 101(43.9) 70(39.3) 32(30.7) 0.271 88(20.9) 54(61.4) 34(38.6) 0.084

Respiratory disease 18(7.8) 15(83.3) 3(16.7) 77(18.2) 47(61.0) 30(39.0)

Digestive disease 23(10.0) 14(60.9) 9(39.1) 60(14.2) 33(55.0) 27(45.0)

Urinary disease 5(2.2) 4(80.0) 1(20.0) 20(4.7) 15(75.0) 5(25.0)

Endocrinology diseases 16(7.0) 9(56.3) 7(43.8) 18(4.3) 12(66.7) 6(33.3)

Bones and muscles 6(2.6) 3(50.0) 3(50.0) 17(4.0) 8(47.1) 9(52.9)

Injury and poisoning 10(4.3) 10(100.0) 0(0.0) 22(5.2) 19(86.4) 3(13.6)

Symptoms and signs 38(16.5) 26(68.4) 12(31.6) 62(14.7) 33(53.2) 29(46.8)

Others 13(5.7) 10(76.9) 15(23.1) 58(13.7) 29(50.0) 29(50.0)

Health status

Good 101(43.9) 71(70.3) 30(29.7) 0.98 324(76.8) 183(56.5) 141(43.5) 0.101
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General 108(47.0) 75(69.4) 33(30.6) 83(19.7) 56(67.5) 27(32.5)

Poor 21(9.1) 15(71.4) 6(28.6) 15(3.6)

DOCD

Yes 171(74.3) 117(68.4) 54(31.6) 0.414 179(42.4) 91(50.8) 88(49.2) 0.003

No 59(25.7) 44(74.6) 15(25.4) 　 　 243(57.6) 159(65.4) 84(34.6) 　

Note: DOCD, Diagnosis of chronic diseases.  a SD, Standard deviation.  * T text.

264 Table 2   Distributions of characteristics of appropriateness admission under the subjective 
265 perception of patients

elderly 　 non-elderly

Appropriate Inappropriate Appropriate InappropriateVariable N

(column %) N(line %) N(line%)

P-

value 　

N

(column %) N(line %) N(line%)

P-

value

RTDAR

No doubt 63(27.4) 90(56.3) 70(43.8) 0.119 160(37.9) 46(73.0) 17(27.0) 0.007

Doubt 17(7.4) 16(59.3) 11(40.7) 27(6.4) 16(94.1) 1(5.9)

Expected 124(53.9) 124(65.3) 66(34.7) 190(45.0) 84(67.7) 40(32.3)

Family requirements 13(5.7) 8(80.0) 2（20.0） 10(2.4) 8(61.5) 5(38.5)

Others 13(5.7) 12(34.3) 23(65.7) 35(8.3) 7(53.8) 6(46.2)

Disease severity

Light 8(3.5) 39(58.2) 28(41.8) 0.546 67(15.9) 7(87.5) 1(12.5) 0.697

General 46(20.0) 63(56.3) 49(43.8) 112(26.5) 32(69.6) 14(30.4)

Serious 176(76.5) 148(60.9) 95(39.1) 243(57.6) 122(69.3) 54(30.7)

Comparison of RO and RI

RO>RI 62(27.0) 37(80.4) 9(19.6) 0.003 46(10.9) 54(87.1) 8(12.9) 0.003

RI>RO 101(43.9) 101(53.2) 89(46.8) 190(45.0) 64(56.1) 37(43.9)

Unknown 67(29.1) 112(60.2) 74(39.8) 186(44.1) 43(70.9) 24(29.1)

Affordability

Difficult 73(31.7) 37(61.7) 23(38.3) 0.009 60(14.2) 61(83.6) 12(16.4) 0.842

Reluctantly 83(36.1) 124(57.9) 90(42.1) 214(50.7) 54(65.1) 29(34.9)

Fully payable 74(32.2) 89(60.1) 59(39.9) 148(35.1) 46(62.2) 28(37.8)

Hospitalisation 

convenience

Yes 116(50.4) 169(60.8) 109(39.2) 0.085 278(65.9) 75(64.7) 41(35.3) 0.368

No 114(49.6) 81(56.3) 63(43.8) 　 　 144(34.1) 86(75.4) 28(24.6) 　

Note: RTDAR, Response to Doctor’s Admission Requirment.

 RO, Reimbursement of Outpatient; RI, Reimbursement of Inpatient.

266 Determinants of inappropriate admission to hospital for elderly people

267 Logistic regression based on the interaction of age (elderly and non-elderly group) and 

268 other factors shows that the interaction between age and gender and between age and 

Page 15 of 32

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For peer review only

 15 / 28

269 chronic disease both had influence on patients’ inappropriate admission to hospital 

270 (table3). Compared with non-elderly, the risk of inappropriate admission of female 

271 elderly was lower (OR=0.33, 95%CI: 0.15-0.73), and elderly with chronic disease were 

272 more likely to be inappropriately admitted to hospital (OR=3.33, 95%CI: 1.23 -9.04).

Page 16 of 32

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For peer review only

 16 / 28

273 Table 3   Logistic regression analysis based on the interaction of age and other factors (n=652)

Variable COR(95%CI) AOR(95%CI) † Variable COR(95%CI) AOR(95%CI) †

County(ref:Yilong) #* 　 　 Health status(ref:Good) 　 　

Huining 1.04(0.62 to 1.72) 1.29(0.68 to 2.44) General 0.68(0.47 to 0.98) 0.82(0.50 to 1.33)

Dingyuan 4.03(2.52 to 6.43) 5.99(3.08 to 11.68) Poor 0.57(0.27 to 1.22) 0.83(0.33 to 2.06)

Weiyuan 1.16(0.99 to 2.61) 1.85(0.98 to 3.48) RTDAR(ref:No doubt)#

Age(ref：non-elderly) #* 0.62(0.44 to 0.88) 1.35(0.59 to 3.10) Doubt 0.59(0.29 to 1.20) 0.6(0.26 to 1.39)

Gender(ref: male)* 1.01(0.74 to 1.39) 1.64(1.03 to 2.63) Expected 0.80(0.56 to 1.14) 0.82(0.53 to 1.27)

Disease category(ref:Circulatory disease)# Family requirements 0.68(0.27 to 1.73) 0.73(0.25 to 2.09)

Respiratory disease 1.02(0.61 to 1.71) 0.83(0.43 to 1.58) Others 2.39(1.26 to 4.52) 1.91(0.89 to 4.09)

Digestive disease 1.46(0.86 to 2.48) 2.84(1.44 to 5.58) Disease severity(ref:Light)

Urinary disease 0.60(0.23 to 1.58) 1.04(0.32 to 3.39) General 1.05(0.60 to 1.85) 1.05(0.51 to 2.15)

Endocrinology diseases 1.81(0.56 to 2.51) 1.43(0.60 to 3.45) Serious 0.88(0.53 to 1.45) 1.28(0.66 to 2.50)

Bones and muscles 2.08(0.87 to 4.98) 1.45(0.52 to 4.06) Comparison of RO and RI(ref:RO>RI)#

Injury and poisoning 0.20(0.06 to 0.67) 0.99(0.24 to 4.13) RI<RO 4.09(2.32 to 7.21) 2.13(1.08 to4.21)

Symptoms and signs 1.33(0.81 to 2.18) 1.63(0.91 to 2.93) Unknown 3.38(1.90 to 6.02) 1.62(0.80 to 3.27)

Others 1.57(0.90 to 2.73) 1.30(0.64 to 2.64) Affordability(ref:Difficult) #*

Department(ref:Internal medicine) #* Reluctantly 1.87(1.19 to 2.94) 1.14(0.66 to 1.96)

Surgery 0.32(0.17 to 0.58) 0.11(0.05 to 0.25) Fully payable 1.80(1.13 to 2.89) 1.84(1.05 to 3.24)

Peadiatric 3.28(2.20 to 4.88) 4.26(1.94 to 9.35) Hospitalisation convenience(ref:Yes) 0.89(0.64 to 1.23) 1.25(0.84 to 1.88)

Others 1.17(0.67 to 2.05) 1.16(0.59 to 2.29) Age×Gender (ref:non-elderly×male)#* 0.53(0.34 to 0.82) 0.33(0.15 to 0.73)

DOCD(ref:No) #* 1.40(1.02 to 1.93) 0.32(0.16 to 0.65) Age×DOCD(ref:non-elderly×No)* 0.55(0.30 to 1.02) 3.33(1.23 to 9.04)

Note: #Univariate regression analysis p<0.05，*Logistic Regression Analysis p<0.05

†Adjusted for all other covariates listed in the table
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AOR, adjusted OR; COR, crude OR. 
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275 The results of the binary logistic regression for elderly patients are shown in Table 4. 

276 Taking Yilong as the reference group, rural elderly patients in Dingyuan had a higher 

277 risk of inappropriate admission to hospital (OR=9.74, 95%CI: 3.30-28.41). A higher 

278 age corresponds to a lower possibility of inappropriate admission (OR=0.94, 95%CI: 

279 0.90-0.99). Elderly people in the surgery department are less likely to be admitted to 

280 hospital inappropriately (OR=0.21, 95%CI: 0.07-0.61). For the subjective cognition of 

281 elderly patients, our study showed that only patients who have doubts about the doctor's 

282 admission requirement but decided to be hospitalised after communication with the 

283 doctor were the least likely to be admitted inappropriately (OR=0.07, 95%CI:0.01-0.76).

284 Table 4  logistic regression analysis of inappropriate admission of elderly (n = 230)

Variable COR(95%CI) AOR(95%CI) †
County(ref: Yilong)*

Huining 1.60(0.63 to 4.06) 0.67(0.21 to 2.07)

Dingyuan 6.33(2.63 to 15.25) 9.74(3.30 to 28.41)

Weiyuan 3.21(1.29 to 7.98) 3.36(1.08 to 10.46)

Age(years) * 0.99(0.95 to 1.03) 0.94(0.90 to 0.99)

Gender (ref: male)* 0.64(0.36 to 1.14) 0.49(0.25 to 2.98)

Department (ref:internal medicine)*

Surgery 0.47(0.18 to 1.20) 0.21(0.07 to 0.61)

Others 1.65(0.55 to 4.96) 1.49(0.35 to 6.27)

RTDAR (ref: No doubt)*

Doubt 0.17(0.02 to 1.38) 0.07(0.01 to 0.76)

Expected 1.29(0.66 to 2.52) 0.87(0.39 to 1.96)

Family requirements 1.69(0.49 to 5.89) 1.48(0.34 to 6.34)

Others 2.32(0.68 to 7.89) 4.14(0.94 to 18.24)

Affordability(ref: difficult)#

Reluctantly 2.73(1.27 to 5.87) 1.69(0.68 to 4.20)

Complete 3.09(1.42 to 6.73) 2.84(1.13 to 7.17)

Note: forward stepwise：αentry=0.1，αremoval=0.15

#Univariate regression analysis p<0.05，*Logistic Regression Analysis p<0.05

†Adjusted for all other covariates listed in the table
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AOR, adjusted OR; COR, crude OR.

285

286 Discussion

287 By the descriptive analysis and logistic regression analysis, we studied the 

288 characteristic and determinants of inappropriate admission of elderly people in rural 

289 China. According to our results, we would try to find out the reasons for the 

290 inappropriate admission of the elderly people in rural China from the perspective of 

291 supply and demand by discussing the determinant factors of it. And our study would 

292 also try to give some suggestions for the Chinese government to control the 

293 inappropriate admission of the elderly, and provide the new observations for 

294 researchers in this field.

295 Inappropriate admission of elderly in rural China

296 In this study, the inappropriate admission rate of patients over 60 year old in rural areas 

297 in China is 30%, which is generally higher than that reported of 27% in the UK [18], 

298 9.8% in Italy[14], 9.2% in Switzerland[19] and 8.8% in France[13]. Yan et al.[20] found that 

299 the inappropriate admission rate of patients over 60 years in rural areas in China was 

300 14.3%, which was also lower than the results of this study. This result may be attributed 

301 to the differences among the studies with regard to health service system, geographical 

302 environment or study period. These studies were mainly concerned on elderly people 

303 of different age groups and in different admission departments. The inappropriate 

304 admission rate of elderly patients (30%) was lower than that of non-elderly patients 

305 (40.8%) probably because the body functions of elderly patients are worse than those 
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306 of non-elderly patients. Moreover, an elderly person presents more obvious and serious 

307 symptoms at the onset of a disease and is thus less likely to be inappropriately admitted.

308 Characteristics of elderly patients who were hospitalised inappropriately

309 Significant differences were found in the distribution of inappropriate admission among 

310 elderly patients across different counties. Among the four surveyed areas, Dingyuan 

311 had the highest rate of inappropriate admission, whereas Yilong has the lowest. It may 

312 be related to the differences in health policies, geographical environment and customs 

313 between the counties. Elderly patients who affords the hospitalisation costs difficult had 

314 the lowest inappropriate admission rate. It may be caused by economic difficulties that 

315 restrict the utilization of health services for elderly patients in rural areas in China [21]. 

316 Our research proves that elderly people who have a correct understanding of medical 

317 insurance reimbursement have higher inappropriate admission rates, probably because 

318 the medical insurance reimbursement policy has promoted the excessive release of 

319 hospitalisation services demand for elderly patients [22].

320 Determinants of inappropriate admission for elderly people 

321 Gender and chronic diseases are the specific factors affecting the inappropriate 

322 admission of elderly people. Compared with non-elderly patients, the tendency of 

323 female elderly patients for inappropriate hospitalisation was less obvious. Moreover, 

324 the risk of inappropriate admission of elderly patients with chronic disease was higher, 

325 which is consistent with the findings of Gamper, probably because relative to non-

326 elderly people, elderly people are less aware of the disease. Moreover, a perfect chronic 

327 disease management is lacking in rural areas in China. When the symptoms of chronic 
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328 diseases appear, it is easier for elderly earlier to misjudge the disease and blindly choose 

329 to be admitted to a hospital.

330 The logistic regression shows that the risk of inappropriate admission varies across 

331 different counties in China’s rural areas. The health policy in different counties, 

332 especially the medical insurance policy, plays a key role in the inappropriate admission 

333 of elderly patients (the NRCMS reimbursement policies in the survey areas in 2017 was 

334 shown in additional file 2). A large gap exists between the outpatient and hospitalisation 

335 compensation in the survey area. Especially at county-level hospitals, the general 

336 outpatient reimbursement is not covered, hence, elderly people in rural areas prefer 

337 hospitalisation and get more medical expense reimbursement. Dingyuan has the highest 

338 risk of inappropriate admission for elderly patients, which may be caused by its high 

339 level of reimbursement policy of the NRCMS. In 2017, the reimbursement ratio of 

340 NRCMS in Dingyuan county-level hospital was 85%, and the annual payment 

341 limitation of each inpatient could reach 200 thousand RMB, which was higher than that 

342 of Yilong and Weiyuan. Although the reimbursement ratio of NRCMS and the annual 

343 payment limitation of each inpatient in Yilong are higher than that of Weiyuan, the risk 

344 of inappropriate admission of elderly patients in Weiyuan was higher, may be because 

345 the greater impact of its geographical environment. Yilong is located in low hills and 

346 has a convenient mode of transportation, whereas Weiyuan is located in high 

347 mountainous area, where the terrain is complex and the traffic is inconvenient, which 

348 make it more difficult for elderly patients to travel and make them choose to be admitted 

349 for treatment convenience [23].
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350 Gender and age also had an impact on the inappropriate admission of elderly people in 

351 rural areas in China. Compared with female elderly patients, the inappropriate 

352 admission tendency of male elderly patients is more obvious. This observation is 

353 probably caused male patients by the generally higher status in the family and society 

354 of male elderly patients than females [24], and their health status receives more attention, 

355 which makes them willing to use hospitalisation to ensure the treatment effect and 

356 resulting in inappropriate admission. With increasing age, elderly patients are less likely 

357 to be admitted inappropriately. This result is consistent with that of other studies [25]. 

358 The reason is mainly because older patients have severely reduced their body functions, 

359 and their disease are more serious; hence, inappropriate admission is relatively rare.

360 The department was also a key factor in the inappropriate admission of elderly patients. 

361 Compared with surgery, medical patients are more prone to inappropriate admissions 

362 (the inappropriate admission rate of 31.3%), which is consistent with the results of 

363 Ferrero [26]. This observation might be caused by two reasons: On the one hand, many 

364 surgical-related indicators are included in the original evaluation indicators in AEP [27], 

365 which improves the rationality of surgical patient admission. On the other hand, most 

366 elderly patients suffer from chronic diseases, making internal medicine departments 

367 easily selected for treatment. However, the performance appraisal of Chinese hospital 

368 is always directly linked to departmental income. However, the internal medicine 

369 income is significantly lower than that of surgery, which causes physicians to produce 

370 a more induced demand in pursuit of departmental income [28]. In addition, the hospital 

371 lacks admission standards for the severity of the disease, and the intensity of medical 
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372 services required. These factors have increased the possibility of inappropriate 

373 admission to the elderly.

374 The response of rural elderly patients to hospital admission requirements directly 

375 affects the appropriateness of admission. Elderly patients who had doubts about the 

376 doctor's admission requirements and communicated with the doctor before deciding to 

377 enter the hospital have a significantly less possibility of being admitted inappropriately. 

378 The influence of this factor on the appropriateness of hospitalisation in rural elderly is 

379 mainly reflected in two points. Firstly, Chinese rural areas have not established a perfect 

380 'family doctor first' consultation mechanism, and rural elderly patients lack the guidance 

381 of the first diagnosis and the correct understanding of their disease. Cultural degree is 

382 low especially for the elderly patients in rural areas in China, which makes their 

383 judgment of the disease entirely dependent on the clinician. For doctors’ admission 

384 requirements, if elderly patients communicate with doctors effectively, understand their 

385 own disease condition and make admission decisions accordingly, inappropriate 

386 admission tendency of elderly patients is significantly reduced. Secondly, the doctor’s 

387 request for admission to the patient is not only based on the judgment of the patient’s 

388 basic condition but also with the factors of medical accident risk aversion, departmental 

389 income, etc[29,30] .Clinical decision-making of doctors under various factors meets the 

390 appropriate admission requirements of elderly patients becomes a key point affecting 

391 the rationality of patients’ admission, which was proved by Aida bianco and Mytton.
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392 Conclusion

393 In this study, the rate of inappropriate admissions of elderly patients in county-level 

394 hospitals from rural China was high. We found that chronic diseases was the specific 

395 factor and county, department and the response to the doctor’s admission requirements 

396 were the determinants of the inappropriate admission of elderly patients. We believe 

397 that these factors are closely related to the management of chronic diseases to elderly, 

398 regional health policies (especially the NRCMS), department management, and family 

399 doctor service in rural China. Therefore, this study suggests that the government can 

400 control the inappropriate admission of the elderly from the following points.1) the 

401 NRCMS management department should adjust the reimbursement ratio of 

402 hospitalisation and outpatient according to actual inspections and increase the ratio of 

403 outpatient reimbursement to a certain extent, reducing unnecessary hospitalisation 

404 needs. 2) hospital department needs to establish a performance appraisal system with 

405 medical quality and patient satisfaction as the core, and admission criteria for the 

406 severity of the disease and the intensity of required medical services should also be 

407 established. 3) To improve elderly patients’ cognition of the disease, China’s rural areas 

408 need to establish a family doctor service based on the concept of health management 

409 [31], and provide medical consultation and guidance for elderly patients.

410 Limitation

411 This study has two limitations. Firstly, the cross-sectional study design could not 

412 determine the causal relationship between unreasonable admission and related factors 

413 in elderly patients. Secondly, no unified identification standard exists for the 
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414 inappropriate admission of elderly patients in the current studies [32], making the 

415 identification of inappropriate admission dependent on the AEP. The AEP applicable 

416 to the entire population may not be the best tool for evaluating the inappropriate 

417 admission of elderly patients [17, 33-35].
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Additional file 1  R-AEP criteria for county hospitalisation 

A. Needed medical service  

1. Need surgery or follow-up treatment within 24 hours: (1) local anesthesia or general 

anesthesia; and/or (2) instruments or other facilities that are only available for 

hospitalized patients (angiography, visceral biopsy)  

2. Treatment with varying dosage or drug on a regular basis under direct medical 

supervision   

3. Calculation of intake and output volume 

4. Operation to be conducted on the following day in the operating room, detailed pre-

operative consultation or evaluation on the day of admission  

5. Main surgical incision and drainage nursing  

6. Quarantined patients  

7. Bedside electrocardiogram (ECG) monitoring or testing vital signs at least every 2 hours  

8. Stopping (at least once every 8 hours) or continuing oxygen inhalation  

9. Referral of post-operative recovery 

B. Severity of illness  

1. Continuous fever>38.0°C for more than 5 days  

2. Acute confusion (coma or adiaphoria)  

3. Severe anomaly in electrolyte or blood and vigor, showing the following situations: (1) 

Na<123 mEq/L or>156 mEq/L; (2) K<2.5 mEqt/L or>6.0 mEq/L; (3) HCO3 <20 mEq/L 

or>36 mEq/L; and (4) arterial blood pH<7.30 or>7.45 

4. Loss of sight or hearing for 48 hours  

5. Loss of activity in any part of the body for 48 hours 

6. Excretion disorder or absence of intestinal peristalsis in the past 24 hours 

7. Active bleeding  

8. Needing blood transfusion because of bleeding  

9. Mental disorders caused by non-alcohol dependence  

10. Viscera removal or surgical wound dehiscence  

11. Pulse less than 50 times or greater than 140 times per minute  

12. Abnormal blood pressure: systolic blood pressure<90 mmHg or>200 mmHg and/or 

diastolic blood pressure<60 mmHg or>120 mmHg  

13. Ventricular fibrillation or acute myocardial ischemia shown by electrocardiogram (ECG) 

report or course log 

14. Acute blood disorder, severe medium-sized leukopenia, thrombocytopenia, leukocytosis, 

erythrocytosis, thrombocytosis or hemolysis-resulted symptoms  

15. Progressive acute neurological disorders  

16. Soft tissue injuries affecting basic self-care  

17. Acute myocardial infarction or cerebrovascular accident (stroke)  

18. Spinal cord lesions  

19. Lung infection above 40% or leafy lesions according to X-ray examination  

20. Hyperemesis or acute pain at acute attack by chronic diseases 

21.     Burns occurred in specific areas 
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Additional file 2   NRCMS reimbursement policies in the survey areas in 2017 

County 

RO   RI 

township hospitals  township hospitals county hospitals 
APL(RMB) 

RR APL(RMB)   Deductible RR PL(RMB) Deductible RR PL(RMB) 

Yilong 60% 120  100 90% - 400 75% - 180000 

Huining 60% 300  150 90% 3000 500 85% 20000 80000 

Dingyuan 45% 150  150 90% - 620 85% - 200000 

Weiyuan 90% 110   150 80% 3000 500 70% 15000 80000 

Note: RO, Reimbursement of Outpatient; RI, Reimbursement of Inpatient. 

     RR, Reimbursement ratio; APL, Annual payment limitation; PL, payment limitation of each time. 
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STROBE 2007 (v4) Statement—Checklist of items that should be included in reports of cross-sectional studies

Section/Topic Item 
# Recommendation Reported on page #

(a) Indicate the study’s design with a commonly used term in the title or the abstract 1Title and abstract 1

(b) Provide in the abstract an informative and balanced summary of what was done and what was found 2,3

Introduction
Background/rationale 2 Explain the scientific background and rationale for the investigation being reported 4

Objectives 3 State specific objectives, including any prespecified hypotheses 6

Methods
Study design 4 Present key elements of study design early in the paper
Setting 5 Describe the setting, locations, and relevant dates, including periods of recruitment, exposure, follow-up, and data 

collection
6,7

Participants 6 (a) Give the eligibility criteria, and the sources and methods of selection of participants 6,7

Variables 7 Clearly define all outcomes, exposures, predictors, potential confounders, and effect modifiers. Give diagnostic criteria, if 
applicable

8

Data sources/ 
measurement

8*  For each variable of interest, give sources of data and details of methods of assessment (measurement). Describe 
comparability of assessment methods if there is more than one group

8,9,10

Bias 9 Describe any efforts to address potential sources of bias
Study size 10 Explain how the study size was arrived at 7
Quantitative variables 11 Explain how quantitative variables were handled in the analyses. If applicable, describe which groupings were chosen and 

why
9

Statistical methods 12 (a) Describe all statistical methods, including those used to control for confounding 9

(b) Describe any methods used to examine subgroups and interactions 9

(c) Explain how missing data were addressed
(d) If applicable, describe analytical methods taking account of sampling strategy
(e) Describe any sensitivity analyses

Results
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Participants 13* (a) Report numbers of individuals at each stage of study—eg numbers potentially eligible, examined for eligibility, 
confirmed eligible, included in the study, completing follow-up, and analysed

11

(b) Give reasons for non-participation at each stage
(c) Consider use of a flow diagram

Descriptive data 14* (a) Give characteristics of study participants (eg demographic, clinical, social) and information on exposures and potential 
confounders

12

(b) Indicate number of participants with missing data for each variable of interest
Outcome data 15* Report numbers of outcome events or summary measures 11,12
Main results 16 (a) Give unadjusted estimates and, if applicable, confounder-adjusted estimates and their precision (eg, 95% confidence 

interval). Make clear which confounders were adjusted for and why they were included
14,15,16

(b) Report category boundaries when continuous variables were categorized 12,13,14
(c) If relevant, consider translating estimates of relative risk into absolute risk for a meaningful time period

Other analyses 17 Report other analyses done—eg analyses of subgroups and interactions, and sensitivity analyses 14

Discussion
Key results 18 Summarise key results with reference to study objectives 17—21
Limitations 19 Discuss limitations of the study, taking into account sources of potential bias or imprecision. Discuss both direction and 

magnitude of any potential bias
22

Interpretation 20 Give a cautious overall interpretation of results considering objectives, limitations, multiplicity of analyses, results from 
similar studies, and other relevant evidence

17—21

Generalisability 21 Discuss the generalisability (external validity) of the study results

Other information
Funding 22 Give the source of funding and the role of the funders for the present study and, if applicable, for the original study on 

which the present article is based
23

*Give information separately for cases and controls in case-control studies and, if applicable, for exposed and unexposed groups in cohort and cross-sectional studies.

Note: An Explanation and Elaboration article discusses each checklist item and gives methodological background and published examples of transparent reporting. The STROBE 
checklist is best used in conjunction with this article (freely available on the Web sites of PLoS Medicine at http://www.plosmedicine.org/, Annals of Internal Medicine at 
http://www.annals.org/, and Epidemiology at http://www.epidem.com/). Information on the STROBE Initiative is available at www.strobe-statement.org.
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