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Background: Migrants are one of the most vulnerable populations facing many health 
issues. Inadequate health care access and unequal insurance are the most challenging. This 
study aimed to construct a nomogram to predict the risk of hospitalization forgone among 
internal migrants in China.
Methods: We analyzed the 2014 Mobile Population Social Integration and Mental Health 
Survey (MPSIMHS) launched by National Health and Family Planning Commission. Using 
the Probability Proportionate to Size Sampling method (PPS), MPSIMHS sampled from 
eight cities (districts) with a total sample size of 15,999. Of total 589 patients who were 
diagnosed with hospitalization requirement, 116 forwent their hospitalization, 473 had no 
forgone. Demographics, socioeconomic status, and health conditions were analyzed using 
univariate analysis and multivariate logistic regression. A nomogram was built and validated 
by applying bootstrap resampling.
Results: After model selection, gender, age group, marital status, migration range, insurance 
(having NRMI), and self-evaluated health were chosen into the nomogram to predict the risk 
of hospitalization forgone. The nomogram that predicted the risk of hospitalization forgone 
was validated for discrimination and calibration using bootstrap resampling. The calibration 
curves illustrated optimal agreement between the actual and predicted probabilities of the 
nomogram. The value of C-index from bootstrap was 0.80 (95% CI: 0.76–0.85).
Conclusion: This study identified some possible factors contributing to migrant’s hospita-
lization forgone: being single, male and middle-aged, having fixed health insurance, and 
having bad or great self-evaluated health. By integrating significant and easy-to-get prog-
nostic factors, a nomogram was developed to estimate an individual patient’s risk of 
hospitalization forgone, which might have practical utility and the potential to assist clin-
icians in making hospitalization recommendations.
Keywords: urbanization, internal migrant, hospitalization forgone, nomogram, China

Background
China is initiating a new round of urbanization on an unprecedented scale boosted 
by significant reform on household registration. If migrants from rural areas own or 
rent a house or apartment in an urban area, they and their direct relatives can apply 
for the urban household registration.1 The proportion of urban population increased 
to 56% in 2015, and more than 30%, roughly 247 million living in urban areas, are 
migrants.2 According to statistics issued by the Development Research Center of 
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the State Council, it is expected that the urban population 
will increase by 350 million by 2025. Thus, 1 billion 
people will live in cities by the year 2030.

There were mainly three primary health insurance 
schemes in China: the new rural cooperative medical 
insurance (NRMI; started since 2003), urban resident 
basic medical insurance (URBMI; begun since 2007), 
and urban employee basic medical insurance (UEBMI; 
launched in 1998), which currently covered over 
1.35 billion people (95% of the total population).3 

Premium subsidies for the NRMI and URBMI schemes 
increased to ¥360 RMB per capita by 2014 (up from ¥80 
in 2009). Higher NRMI and URBMI reimbursement rates 
cover at least 75% and 50% of inpatient and outpatient 
services expenditures, respectively.4

NRMI funds are concentrated at the county level (2854 
rural counties in 2014), urban (prefecture) level (333 
municipalities directly under the central government in 
2014) control the URBMI and UEBMI. About 70% of 
the rural laborers in urban areas are self-employed or 
work in private and small enterprises, commonly in high- 
risk jobs with low pay. In most counties, migrant workers 
seeking medical services must pay the full service cost and 
can only be reimbursed when returning to their 
hometowns.5 NRMI is not transferable from one province 
to another.

People choose health insurance schemes according to 
their employment status, Hukou (household registration), 
and residency.6 The benefits and financial protection are 
not identical within and across the different insurance, 
which hinders health insurance reform in China. The 
capita annual fund for UEBMI is approximately 6 and 7 
times higher than that for the NRMI and URBMI, 
respectively.7 The separated urban-rural health insurance 
has led to the financial burden for the vulnerable popula-
tion such as rural-to-urban migrants.

The health consequences followed by urbanization are 
mixed. In general, migrants work with lower payment, 
fewer benefits, and public welfare compared to urban 
residents.8 In China, urbanization has been co-occurred 
by high living standards and prolonged life expectancy. 
Still, the prevalence of chronic diseases and the rising 
number of unhealthy people may imply a health penalty.9

For migrants facing many health issues, inadequate 
health care access and unequal insurance are the most 
challenging.10 Migration caused by urbanization has been 
a significant demographic stimulus of NCDs, such as cardi-
ovascular disease. Based on China’s Coronary Heart Disease 

(CHD) Policy Model, the future impact of urbanization was 
predicted using a nationwide cardiovascular disease compu-
ter simulation model. Taking 2010 as the base year, the 
population in 2030 was predicted with high and low urba-
nization rate scenarios. The incidence rate of cardiovascular 
disease in urban areas will increase more than twice, and the 
possibility of having cardiovascular disease in rural areas 
will increase by 27.0–45.6%. The incidence rate of age- 
standardized coronary heart disease is estimated to be raised 
by 73–81/100,00 because of urbanization, and the incidence 
rate of stroke is only slightly increased.11

Understanding migrants’ socio-demographic contexts 
is the key to figure out the possible reasons of hospitaliza-
tion forgone. Previous studies have found that original 
culture beliefs and insufficient knowledge of health ser-
vices contribute to migrants’ delayed health-seeking beha-
vior. No study has investigated how different factors, such 
as socioeconomic status (SES) and medical insurance, 
might work in conjunction to result in hospitalization for-
gone among migrants in China.

If the migrant population cannot bear the relevant 
medical expenses or is affected by the limited reimburse-
ment policy, it may hinder their timely hospital visit. In 
March 2020, the CPC Central Committee and the State 
Council issued “the Opinions of the CPC Central 
Committee and the State Council on Deepening the 
Reform of the Medical Security System,” which is an 
essential top-level design for the medical security system. 
The migrant population is the critical group that this reg-
ulation points to help. It is of great significance to study 
and predict the medical treatment of the migrant popula-
tion to improve the medical security design under the new 
round of medical reform in China.

In this study, we show the prevalence of hospitalization 
forgone among migrants in China. This study also aims to 
identify the factors that could predict hospitalization for-
gone, including gender, age group, marital status, migration 
range, insurance (having NRMI), and self-evaluated health.

Methods
Conceptual Framework
The conceptual framework of this study is developed from the 
revised and expanded Behavior Model for Vulnerable 
Populations originated from the well-known Andersen 
Health Service Utilization Model.12,13 Andersen introduced 
the model in 1968 and had undergone several phases of 
updates.14,15 According to the model for vulnerable 
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populations, the factors that make some populations vulner-
able might also affect health services utilization and health 
status. We assumed that migrants, as a vulnerable population, 
their use of service might be affected by three sequential 
clusters of factors: predisposing, enabling and need factors 
in two domains (traditional and vulnerable domain) (see 
Figure 1). In this study, predisposing factors (predisposition 
to use health services) include demographic characteristics 
(age, gender, marital status), social structures (education, 
employment), and vulnerable social structure (immigration). 
The enabling factors (impede the use of health services) 
include personal resources (insurance and income), commu-
nity resources (community type). Need factors include self- 
evaluated health and vulnerable population (migration range). 
The outcome variable is whether patients use inpatient treat-
ment or not.

Introduction of the Mobile Population 
Social Integration and Mental Health 
Survey
In 2014, the Mobile Population Social Integration and 
Mental Health Survey (MPSIMHS) was launched by the 
National Health and Family Planning Commission. The 
implementation plan is as follows.

Participants and Survey Content
Participants include the mobile population, which refers to the 
influx population aged 18–59 who has lived in the surveyed 
region (county, city) for over a month without registered 
permanent residency. The survey was conducted by using 
both individual and community questionnaires. The indivi-
dual questionnaire includes personal and family demo-
graphics and employment information, health service use, 

social integration, and mental health status. Community ques-
tionnaire mainly includes demographics, community manage-
ment and service, and the primary public services equalization 
status of mobile population health and family planning.

Sampling Method and Sample Size
Based on the sample points of the 2014 national mobile 
population dynamic monitoring survey (“Big Survey”), 
MPSIMHS sampled from eight cities (districts), including 
Chaoyang District of Beijing, Shenzhen and Zhongshan 
City (Guangdong province), Chengdu City (Sichuan pro-
vince), Qingdao City (Shandong province), Jiaxing City 
(Zhejiang province), Xiamen City (Fujian province), 
Zhengzhou City (Henan province).

The Probability Proportionate to Size Sampling method 
(PPS) was applied for stratified, multi-stage sampling. The 
sampling framework was constructed among migrants 
reported by village or community. Twenty participants 
were randomly chosen from a randomly selected village 
or community. Migrants were defined as individuals who 
had lived in the residency place for over a month without 
“Hukou” (household registration). All migrants aged 
between 15 and 59 years old. The total sample size was 
15,999 (2000 for each city (district), 1999 for Chengdu).

In the questionnaire, there is a variable indicated whether 
the subject was using inpatient service during the past 12 
months and another variable showed how many people for-
went hospitalization, which was used for sample selection.

Data Analysis
Both descriptive and analytical statistics were employed. 
Generalized linear models (GLMs) were used to test the 
relationship between hospitalization forgone and 

Figure 1 The conceptual framework based on the Andersen Health Service Utilization Model including the selected variables in this study.

Risk Management and Healthcare Policy 2021:14                                                                              https://doi.org/10.2147/RMHP.S301234                                                                                                                                                                                                                       

DovePress                                                                                                                       
3947

Dovepress                                                                                                                                                              Niu et al

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


migration, along with other independent variables, such as 
age group, gender, marital status, education, community 
type, employment, income, health insurance (have New 
Rural Medical insurance or not) and self-evaluated health. 
GLMs are the most commonly used to model binary data 
and handle mixtures of categorical and continuous vari-
ables. Univariate analysis was performed based on the chi- 
square test. A significant difference was identified when 
P-value was less than 0.05.

The potential factors were screened according to the 
results of previous studies and univariate analysis of this 
study. Then stepwise model selection was applied to opti-
mize the model. Last, based on the Akaike information 
criterion (AIC), the optimal model was determined using 
statistical model selection and suggestions from other stu-
dies. The Wald’s test and likelihood ratio test were applied 
to test the statistical significance of the variable in the 
logistic regression model. A p-value less than 0.05 indi-
cates that a variable has statistical significance in the 
model. The 95% confidence interval (95% CI) was calcu-
lated. R software (version 3.5.2) was used for all statistical 
analyses. R packages “tidyverse” was used for data clean-
ing, “rms” and “forestplot” was used for creating the 
nomogram and forest plot graphs.

Ethical Consideration
This study is confined to the principles of the World 
Medical Association Declaration of Helsinki. The whole 
process followed the ICMJE Recommendations for the 
Conduct, Reporting, Editing, and Publication of 
Scholarly Work in Medical Journals. Permission to use 
the dataset was approved by the Migrant Population 
Service Center, National Health Commission P.R. China 
for this research. Ethical approval was obtained from the 
Ethics Committee of Jiujiang University (REC: 
JJU20160116). Because this study only involved identity- 
removed secondary data, ethical approval was not neces-
sary. Data from the hospital information system was 
disaggregated.

Results
Univariate analysis was performed to explore possible 
factors related to hospitalization forgone (Table 1). Of 
total 589 patients who were diagnosed with hospitalization 
requirement, 116 forwent their hospitalization, 473 had no 
forgone. There were statistically significant differences 
between forgone and no forgone groups in terms of gen-
der, age group, marital status, migration range, 

employment, insurance (having NRMI or not), and self- 
evaluated health (P<0.05). Results showed that 60 
(41.38%) male patient forwent hospitalization, as well as 
30 (41.67%) patient aged from 41–50 years old, 56 
(27.45%) patient moving across city, 27 (26.21%) patient 
who was self-employed, 76 (25.00%) patient having 
NRMI, 7 (53.85%) patient with bad self-evaluated health 
and 39 (35.14%) patient with great self-evaluated health, 
23 (30.67%) patient who only went to primary or lower 
school, 9 (29.03%) patient with family monthly income 
less than 2500 Yuan.

Odds ratios (ORs) for hospitalization forgone was 
firstly adjusted for gender, age group, marital status, edu-
cation, migration range, community type, family monthly 
income, insurance (having NRMI), and self-evaluated 
health using multiple logistic regression. Through model 
screening, the optimized model includes six variables, 
including gender, age group, marital status, migration 
range, insurance (having NRMI), and self-evaluated health 
(Figure 2).

Gender, age group, marital status, migration range, 
insurance (having NRMI), and self-evaluated health 
were the variables significantly associated with hospitali-
zation forgone in multiple logistic regression. Compared 
to the female, the male had higher odds of hospitalization 
forgone (adjusted OR=4.03; 95% CI: 2.43–6.68; 
P<0.001). Patients aged from 41 to 50 years old had 
higher odds of hospitalization forgone (adjusted 
OR=2.06; 95% CI: 1.02–4.14; P<0.05) compared with 
those aged from 16 to 30 years old. For the patient who 
was not married, there was a trend toward increased 
hospitalization forgone that was statistically significant 
(adjusted OR=2.45; 95% CI: 1.01–5.91; P<0.05). 
Compared to patients moving across county, those moving 
across city had higher odds of hospitalization forgone 
(adjusted OR=2.01; 95% CI: 1.25–3.22; P<0.01). 
Among patients having NRMI, there was a trend toward 
increased odds of hospitalization forgone that was statis-
tically significant (adjusted OR=1.79; 95% CI: 1.11–2.88; 
P<0.05). Compared to patients who had good self- 
evaluated health, those having bad self-evaluated health 
(adjusted OR=9.83; 95% CI: 2.44–39.58; P<0.001), those 
having very good self-evaluated health (adjusted 
OR=2.77; 95% CI: 1.42–5.4; P<0.01) and those having 
great self-evaluated health (adjusted OR=3.78; 95% CI: 
1.88–7.63; P<0.001) had higher odds of hospitalization 
forgone.

https://doi.org/10.2147/RMHP.S301234                                                                                                                                                                                                                                

DovePress                                                                                                                                      

Risk Management and Healthcare Policy 2021:14 3948

Niu et al                                                                                                                                                               Dovepress

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


Table 1 Univariate Analysis of Possible Factors Related to Hospitalization Forgone

No Forgone Forgone Total Chisq. Test P value

Total 473 (80.31) 116 (19.69) 589 (100)

Gender 55.39 < 0.001

Male 85 (58.62) 60 (41.38) 145 (100)

Female 388 (87.39) 56 (12.61) 444 (100)

Age group 28.71 < 0.001

(15,30] 262 (85.90) 43 (14.10) 305 (100)

(30,40] 159 (80.30) 39 (19.70) 198 (100)

(40,50] 42 (58.33) 30 (41.67) 72 (100)

(50,60] 10 (71.43) 4 (28.57) 14 (100)

Marital status 12.28 0.0045

Married 450 (81.82) 100 (18.18) 550 (100)

Not married 20 (60.61) 13 (39.39) 33 (100)

Divorced or Widowed 3 (50.00) 3 (50.00) 6 (100)

Education 8.40 0.0778

Undergraduate and higher 32 (84.21) 6 (15.79) 38 (100)

Vocational 64 (86.49) 10 (13.51) 74 (100)

High school 113 (79.02) 30 (20.98) 143 (100)

Middle school 212 (81.85) 47 (18.15) 259 (100)

Primary school and lower 52 (69.33) 23 (30.67) 75 (100)

Migration range 13.37 0.0013

Cross county 306 (83.84) 59 (16.16) 365 (100)

Cross city 148 (72.55) 56 (27.45) 204 (100)

Cross province 19 (95.00) 1 (5.00) 20 (100)

Community type 5.65 0.0592

Commercial or institution apartment 133 (86.36) 21 (13.64) 154 (100)

Shanty town or Suburb 203 (79.61) 52 (20.39) 255 (100)

Rural community 137 (76.11) 43 (23.89) 180 (100)

Employment 14.91 0.0019

No job 186 (88.57) 24 (11.43) 210 (100)

Employee 189 (75.90) 60 (24.10) 249 (100)

Employer 22 (81.48) 5 (18.52) 27 (100)

Self employed 76 (73.79) 27 (26.21) 103 (100)

Family monthly income 9.45 0.0924

[0, 2500] 22 (70.97) 9 (29.03) 31 (100)

(2500, 3500] 48 (76.19) 15 (23.81) 63 (100)

(3500, 5000] 105 (75.00) 35 (25.00) 140 (100)

(5000, 7000] 119 (80.95) 28 (19.05) 147 (100)

(7000, 10,000] 115 (85.19) 20 (14.81) 135 (100)

(10,000, 300,000] 64 (87.67) 9 (12.33) 73 (100)

Having NRMI 10.50 0.0012

Yes 228 (75.00) 76 (25.00) 304 (100)

No 245 (85.96) 40 (14.04) 285 (100)

Self-evaluated health 40.30 < 0.001

Bad 6 (46.15) 7 (53.85) 13 (100)

Ordinary 95 (84.82) 17 (15.18) 112 (100)

Good 165 (90.66) 17 (9.34) 182 (100)

Very good 135 (78.95) 36 (21.05) 171 (100)

Great 72 (64.86) 39 (35.14) 111 (100)

Risk Management and Healthcare Policy 2021:14                                                                              https://doi.org/10.2147/RMHP.S301234                                                                                                                                                                                                                       

DovePress                                                                                                                       
3949

Dovepress                                                                                                                                                              Niu et al

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


Nomogram
A nomogram of hospitalization forgone was built based on 
significant prognostic variables, including gender, age 
group, marital status, migration range, insurance (having 
NRMI), and self-evaluated health (Figure 3). Outcomes 
were reported as the risk of hospitalization forgone.

Nomograms Validation
The nomogram that predicted the risk of hospitalization 
forgone was validated for discrimination and calibration 
using bootstrap resampling. The calibration curves illu-
strated optimal agreement between the actual and pre-
dicted probabilities of the nomogram (Figure 4). The 
value of C-index from bootstrap was 0.80 (95% CI: 
0.76–0.85).

Discussion
Migrants usually work in a relatively difficult environment 
with higher risks, such as the construction and service 
industry. Studies showed that migrants had poor local 

health service access.16,17 A study identified that the pro-
portion of medical return for hospitalization was 15.3%, 
significantly related to nontransferable health insurance.18 

The result in this study presented that the proportion of 
having hospitalization forgone was nearly 20% among 
migrants, and migrants who had new rural medical insur-
ance (NRMI) are more likely to forgo hospitalization, 
which might result from the fixed medical insurance across 
different regions. Because NRMI is not a portable health 
insurance, patient has to go back to their hometown to 
claim the reimbursement. So many patients covered by 
NRMI might choose to give up the hospitalization and 
use health service in their hometown instead. The Hukou 
system (household registration) in China contributed to 
migrants’ limited health services access.19 Our study also 
showed that with the increasing range of migration, espe-
cially moving across city, patients tended to forgo hospi-
talization, which indicated that the limited pooling level of 
NRMI had been an obstacle for the migrant to access 
necessary hospitalization. Enlarging the pooling of health 

Figure 2 Logistic regression and forest plot for hospitalization forgone among migrants. 
Notes: *p<0.05; **p<0.01; ***p<0.001.
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insurance is helpful to increase the equity and efficiency of 
health insurance.

Previous studies showed a gap between local people and 
migrants, the latter had less inpatient care utilization.20 The 
result of our study showed that male migrants and those 
aged 41–50 were more likely to face the risk of having 
hospitalization forgone. The middle-aged male migrants 
are usually the main income provider for their family, 
being hospitalized can put an extra burden on patients and 
their families, who not only have to tolerate medical treat-
ment costs but also suffer from the income loss due to 
absenteeism to work.21 Under this circumstance, they will 
take more time to decide whether to use inpatient care or 
major treatment that can lead to hospitalization forgone.

It was also noticeable that patients who had bad, or 
very good, or great self-evaluated health were more likely 
to forgo hospitalization. People with bad self-evaluated 
health might have relatively lower socioeconomic status, 
so they had limited resources for hospitalization. On the 
other hand, people with great self-evaluated health might 
have overconfident about their physical health, resulting in 
skip necessary hospitalization. Targeted health education 
should be provided to increase health service utilization.

Between the forgone and no forgone group, there were 
many differences in education, marital status, and employ-
ment, which were consistent with other studies: being 
single, having less education, and being self-employed 
were more likely to have hospitalization forgone.22–26 

Patients being single, having less education, and self- 
employed may face insufficient family support, poor 
knowledge about health insurance, and lower income, 
leading to less inpatient service utilization.

A nomogram of predicting the risk of hospitaliza-
tion forgone was developed by integrating significant 
and easy-to-get prognostic factors. Currently, there are 
no scoring systems for the risk of hospitalization for-
gone. Our nomogram is a practical tool to predict the 
risk of hospitalization forgone for individual patients. 
For example, we can use this nomogram to screen the 
migrants who have a greater chance to skip the initial 
hospital visit. Furthermore, the nomogram might be 
applied to the estimation of risk in policy intervention. 
In addition, the nomogram was assessed carefully. In 
this study, the calibration curve and the C-index (0.80) 
reflect the good discrimination power and predictive 
accuracy.

Figure 3 Nomogram for migrants having hospitalization forgone.
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Limitations
Our study had some limitations. First, social-economic 
determinants related to hospitalization forgone were 
dynamic factors, which might be different overtimes and 
from country to country. Our findings may not be general-
ized to all migrants in China and other countries. Second, 
social capital and social support were also related to health- 
seeking behavior, but we could not collect the above infor-
mation. Third, only the internal validation was conducted for 
the nomogram, lack of external validation decreased the 
reliability. However, this is the first study to explore pre-
dictable factors for hospitalization forgone.

Conclusion
This study identified some possible factors contributing to 
migrant’s hospitalization forgone: being single, male and 
middle-aged, having fixed health insurance, and having 
bad or great self-evaluated health. A nomogram was devel-
oped to estimate an individual patient’s risk of hospitaliza-
tion forgone by integrating significant and easy-to-get 
prognostic factors. Transferable health insurance and 
health education should be provided for migrants to 
increase their health service utilization.
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