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Abstract 

Background: The preventable risk factors such as smoking, harmful drinking, and 

unhealthy weight have contributed to the accelerated rise in non-communicable chronic 

diseases that are dominant drivers of health care use and spending in China. This study 

aimed to ascertain the effects of smoking, regular drinking, and unhealthy weight on 

healthcare utilization in China.  

Methods: The database used in this study was obtained from the China Family Panel 

Studies (CFPS), and the final sample consisted of 63,260 adults in all the five waves of 

data collection. The fixed effects logistic regression model was used for the analysis.  
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Results: The current study found that among Chinese adults, current and former smokers 

were more likely to use outpatient and inpatient care compared to those who never smoked. 

Former smokers increased the odds of using outpatient and inpatient care than current 

smokers. Moreover, compared to healthy weight people, obese people increased the 

likelihood of using outpatient and inpatient care, and overweight people were more likely 

to be hospitalized. In contrast, people who regularly drank alcohol were less likely to use 

outpatient and inpatient care than non-regular drinkers.  

Conclusion: This study ascertained the effects of smoking, regular drinking, and unhealthy 

weight on healthcare utilization in China using a five-waves of balanced panel data set. 

These results may have important implications for supporting the government to make 

healthcare resources allocation decisions. 

Keywords: Smoking, Regular drinking, Unhealthy weight, Healthcare utilization; China 

 

Background  

National Report on Nutrition and Chronic Diseases of Chinese Population in 2015 showed 

that the estimated prevalences of current tobacco smoking, harmful drinking, and obesity 

among adults were 26.6%, 9.3%, and 11.9%, respectively [1]. The preventable risk factors 

such as smoking, harmful drinking, and unhealthy weight have contributed to the 

accelerated rise in non-communicable chronic diseases in China [2]. Chronic diseases are 
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dominant drivers of health care use and spending [3]. The economic burden of chronic 

diseases was estimated to be $7.7 trillion from 2010 to 2030 in China [4].  

The difficulty of estimating the effect of smoking status on healthcare utilization has 

led to conflicting findings in the general population. Many studies reported that current and 

former smokers are associated with higher outpatient utilization than those who never 

smoked [5-9]. Interestingly, some studies found that current smoking has an association 

with fewer outpatient visits [10-12]. Therefore, more research is necessary to examine the 

relationship between smoking and outpatient utilization. The effect of smoking status on 

inpatient care utilization was found to be similar across a number of studies. Smoking status 

is associated with higher hospitalization for current and former smokers compared to never 

smokers [7, 10, 11, 13, 14]. 

The findings are mixed on alcohol consummation affecting health care utilization. 

Some studies presented that problematic alcohol users are associated with higher healthcare 

utilization, including outpatient visits, emergency services, and hospitalization compared 

to abstainers [15, 16]. In contrast, many studies found that alcohol users are associated with 

lower health care use than abstainers [14, 17-20].  

Several studies have examined the associations between unhealthy weight and 

healthcare utilization. For example, some researchers found that overweight and obesity 

are positively associated with primary care utilization [21-23]. Moreover, overweight and 

obese people are significantly more likely to be hospitalized [24-25]. Furthermore, 
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underweight patients increase the likelihood of hospitalization and visiting the emergency 

room compared to patients with higher body mass index [26]. 

Most studies reported the effects of smoking, drinking, and unhealthy weight on 

healthcare utilization using cross-section data. The main estimation methods included 

logistic regression, Poisson regression, negative binomial regression, and hurdle regression 

[12, 13, 15, 16, 21, 24]. However, the choice variables of health-related behaviors are most 

likely to be considered endogenous in regression equations. One of the most frequent 

estimation techniques to address endogeneity bias in cross-sectional data is instrumental 

variables [27]. Due to the increased availability of longitudinal data, panel data models 

offer a solution to the endogeneity problem without resorting to instrumental variables. 

Panel data models can be used to control for time-constant unobserved heterogeneity and 

omitted time-varying variables [28].  

To our knowledge, minimal information is available on health-related behaviors, 

unhealthy weight, and healthcare utilization in China [8, 29]. Therefore, the objective of 

this study is to ascertain the effects of smoking, regular drinking, and unhealthy weight on 

healthcare utilization in China using a five-waves of balanced panel data set. This 

knowledge will allow us to better understand the underlying causes of healthcare utilization 

by smoking, regular drinking, and unhealthy weight, thus helping health policy 

decisionmakers make healthcare resources allocation decisions. 

Methods 

Data source 
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The database used in this study was obtained from the China Family Panel Studies (CFPS), 

launched by the Institute of Social Science Survey of Peking University. The CFPS is a 

general-purpose, nationally representative, longitudinal survey, including community, 

family, adult, and child questionnaires. The survey sample was drawn from twenty-five 

provinces and their administrative equivalents, representing 95% of the Chinese 

population. A multistage probability proportional to size sampling was used for the survey. 

The CFPS respondents are followed every two years, and the first wave in 2010 covered a 

sample of 14,798 households with 33,600 adults (above 16 years old), and four waves of 

full sample follow-up surveys in 2012, 2014, 2016, and 2018 covered 13,315 households 

with 35,719 adults, 13,946 households with 37,147 adults, 14,019 households with 36,892 

adults, and 14,241 households with 32,669 adults, respectively. More details about the 

CFPS are available from Xie and Hu [30]. Only the adults responding to the full-length 

questionnaires in all waves were selected. The final analytic sample consisted of 63,260 

adults (balanced panel data) in all the five waves of data collection. 

Dependent variables  

The current study measured healthcare utilization from two perspectives: outpatient care 

utilization and inpatient care utilization. Outpatient care utilization is a dummy variable 

that equals 1 if the individual self-reported an outpatient visit in the last two weeks and 0 

otherwise. The CFPS question supporting this variable was: ‘Did you visit a doctor in the 

past two weeks?’. Inpatient care utilization was also set as a dummy variable that equals 1 
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if the individual self-reported being hospitalized in the past twelve months and 0 otherwise, 

based on the CFPS question: ‘Have you been hospitalized in the past twelve months?’.  

Independent variables 

First, each adult was asked: ‘Have you smoked cigarettes in the past month?’ and ‘Have 

you ever smoked?’. According to these two questions, all adults were divided into three 

mutually exclusive smoking-status groups: non-smokers, current smokers, and former 

smokers. Second, regular drinking was defined as a dummy variable. The CFPS question 

supporting this variable was: ‘Have you often drunk alcohol more than 3 times a week?’. 

The adults answered ‘Yes’ coding as 1 and ‘No’ coding as 0. Third, a person can be 

classified as unhealthy weight based on body mass index (BMI). The BMI was calculated 

according to the CFPS questions: ‘What is your height (centimeters)?’ and ‘How much is 

your weight (0.5 kilograms)?’. For further analysis, the BMI was categorized into the 

following four groups according to World Health Organization Asian BMI cut points: 

underweight (<18.5), healthy weight (18.5-22.9), overweight (23.0-27.5), and obesity 

(>27.5) [31]. 

Last, to control the possible effect of confounding factors, control variables were 

selected based on the emerging behavioral model of health services use, and this model 

requires longitudinal study designs [32]. Predisposing factors in this study were age, 

gender, marital status, and urban residency. Enabling factors included household incomes, 

medical insurance, educational attainment, and employment status. Perceived need factors 
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were represented by self-reported health status and chronic disease. Definitions of all 

variables are provided in Table 1. 

Table 1. Definitions of Variables 

Variable Description 

Dependent variable  

Outpatient care utilization Coded: 1 if the individual self-reported an outpatient visit in 
the last two weeks; 0 otherwise 

Inpatient care utilization Coded: 1 if the individual self-reported hospitalization in the 
past twelve months; 0 otherwise 

Independent variables  

Smoking status  

Current smoker Coded: 1 if the individual who currently smokes tobacco 
products; 0 otherwise 

Former smoker Coded: 1 if the individual who had quit smoking; 0 otherwise 

Never smoker Coded: 1 if the individual who has never smoked; 0 otherwise 

Regular drinking Coded: 1 if the individual drinks alcohol more than 3 times a 
week in the past month; 0 otherwise 

BMI groups  

Underweight Coded: 1 if the individual’s BMI<18.5; 0 otherwise 

Healthy weight Coded: 1 if the individual’s BMI between 18.5-22.9; 0 
otherwise 

Overweight Coded: 1 if the individual’s BMI between 23.0-27.5; 0 
otherwise 

Obesity Coded: 1 if the individual’s BMI>27.5; 0 otherwise 

Age group  

15-24 Coded: 1 if the individual is 15-24 years old; 0 otherwise 

25-64 Coded: 1 if the individual is 25-64 years old; 0 otherwise 

>=65 Coded: 1 if the individual is >=65 years old; 0 otherwise 

Male Coded: 1 if the individual is male; 0 for female 

Educational attainment  

Illiteracy Coded: 1 if the individual is illiterate; 0 otherwise 

Elementary school Coded: 1 if the individual attends elementary school; 0 
otherwise 

Middle school Coded: 1 if the individual graduates from middle school; 0 
otherwise 

High school Coded: 1 if the individual graduates from high school; 0 
otherwise 

Above three-years of Coded: 1 if the individual graduates from above three-year 
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college college; 0 otherwise 

Married Coded: 1 if the individual is married; 0 otherwise 

Urban residency Coded: 1 if the individual is urban resident; 0 for rural resident 

Medical insurance 
Coded: 1 if the individual enrolls a medical insurance scheme; 
0 if the individual does not have medical insurance 

Household income 
Net household income (10,000 Yuan). The CFPS measured 
comparable household income between 2010 to 2018. 

Employed  

Coded: 1 if the individual reports participating agricultural 
jobs, working with wages for an employer, or working for 
oneself rather than an employer; 0 if the individual reports 
being temporary worker, retirement, unemployment, or 
student; 

Health status  

Poor Coded: 1 if the individual reports health status to be poor; 0 
otherwise 

Fair Coded: 1 if the individual reports health status to be fair; 0 
otherwise 

Good Coded: 1 if the individual reports health status to be good, 
very good, or excellent; 0 otherwise 

Chronic diseases Coded: 1 if the individual has had doctor-diagnosed chronic 
diseases in the past six months; 0 otherwise 

RMB: 1000 Chinese Renminbi about 150 US$ 

Statistical analysis  

The present study estimated the impact of smoking, regular drinking, and unhealthy weight 

on healthcare utilization employing logistic regression models and assumes that there is an 

unobserved variable 𝑦𝑖𝑡∗  that called the latent variable.  𝑦𝑖𝑡∗ = 𝑥𝑖𝑡′ 𝛽 + 𝜇𝑖 + 𝑒𝑖𝑡 

where 𝑥𝑖𝑡  is a vector of independent variables for an individual 𝑖 at time 𝑡, 𝛽 is the 

coefficient vector, 𝜇𝑖 is the unobserved and individual-specific heterogeneity, and 𝑒𝑖𝑡 is 

a time-dependent error term. There is a binary variable 𝑦𝑖𝑡 where 𝑦𝑖𝑡 = 1 𝑖𝑓 𝑦𝑖𝑡∗ > 0, 𝑎𝑛𝑑 0 𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒  
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where 𝑦𝑖𝑡=1 indicates that the individual visited outpatient care (or being hospitalized).  

Then, the probability that 𝑦1𝑖𝑡=1 is  𝑃(𝑦𝑖𝑡 = 1 | 𝑥𝑖𝑡 , 𝛽, 𝜇𝑖) = 𝑃(𝑦𝑖𝑡∗ > 0 | 𝑥𝑖𝑡 , 𝛽, 𝜇𝑖) 

=𝑃(𝑥𝑖𝑡′ 𝛽 + 𝜇𝑖 + 𝑒𝑖𝑡 > 0 | 𝑥𝑖𝑡 , 𝛽, 𝜇𝑖) 

=𝑃(𝑒𝑖𝑡 < 𝜇𝑖 + 𝑥𝑖𝑡′ 𝛽 | 𝑥𝑖𝑡 , 𝛽, 𝜇𝑖) = 𝐹(𝜇𝑖 + 𝑥𝑖𝑡′ 𝛽) 

It assumes that the error term 𝑒𝑖𝑡  is logistically distributed and we arrive the logistic 

regression model: 𝑃((𝑦𝑖𝑡 = 1 | 𝑥𝑖𝑡 , 𝛽, 𝜇𝑖) = 𝑒𝜇𝑖+𝑥𝑖𝑡′ 𝛽1+𝑒𝜇𝑖+𝑥𝑖𝑡′ 𝛽 𝑃((𝑦𝑖𝑡 = 0 | 𝑥𝑖𝑡 , 𝛽, 𝜇𝑖) = 11+𝑒𝜇𝑖+𝑥𝑖𝑡′ 𝛽 

Furthermore, the assumption that unobserved heterogeneity 𝜇𝑖  is uncorrelated with 𝑥𝑖𝑡 

produces the random effects logistic model. However, uncorrelated heterogeneity is not a 

very realistic assumption. When 𝜇𝑖 is correlated to 𝑥𝑖𝑡, then it is called the fixed effects 

logistic model [27, 33].  

Before considering the panel structure, the current study first used a pooled logistic 

model to analyze healthcare utilization. And then, this study treated the data as panel 

structure and employed the random effects logistic model. A likelihood ratio (LR) test 

could choose between pooled and random effects logistic model. Last, this study used the 

fixed effects logistic model, and Hausman’s specification test could provide a way to 

compare the fixed effects and random effects model.   
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Results 

A descriptive summary of selected variables over time is displayed in Table 2. The 

proportions of visiting outpatient care increased from 18.37% in 2010 to 27.01% in 2018. 

Hospitalization rates sharply increased from 7.33% in 2010 to 15.05% in 2018. These 

results indicated an increasing tendency for healthcare utilization. About one in three 

respondents were current smokers from 2010 to 2018. Moreover, the proportions of former 

smokers rose from 6.16% in 2010 to 12.22% in 2018. Approximately 17.0% of respondents 

were regular drinkers from 2010 to 2018. The proportions of overweight and obesity were 

35.24% and 7.41% in 2010. These proportions increased to 41.84% and 12.13% in 2018, 

respectively. 

Table 2. Description of selected variables in five waves 

 
Wave 1 Wave 2 Wave 3 Wave 4 Wave 5 

2010 2012 2014 2016 2018 

Outpatient care utilization (%)       

Yes 18.37 20.90 24.19 24.03 27.01 

No 81.63 79.10 75.81 75.97 72.99 

Inpatient care utilization (%)      

Yes 7.33 8.60 10.95 12.94 15.05 

No 92.67 91.40 89.05 87.06 84.95 

Smoking status (%)        

Never smokers 62.70 60.50 59.52 58.93 58.52 

Current smokers 31.14 30.58 29.87 28.58 29.26 

Former smokers 6.16 8.92 10.61 12.49 12.22 

Regular drinking (%)        

Yes 16.77 16.99 17.04 16.46 16.88 

No 83.23 83.01 82.96 83.54 83.12 

Body mass index (%)      

Underweight 7.63 7.88 6.81 6.66 5.53 

Healthy weight 49.73 46.70 43.85 42.43 40.50 

Overweight 35.24 36.26 39.10 39.42 41.84 
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Obesity 7.41 9.16 10.24 11.50 12.13 

Observations  12,652 12,652 12,652 12,652 12,652 

 

Table 3 presents the regression analysis results for the pooled logistic, random effects 

logistic, and fixed effects logistic model (outpatient care utilization). Since the likelihood 

ratio test showed a highly significant test statistics (LR=1086.53) for the random effects 

logistic model, unobserved heterogeneity was significant, and panel estimation methods 

were needed in this study. The Hausman’s specification test showed a test statistic 𝜒2(20)=1268.40, which was significant at the 1% level. Hence, according to the Hausman 

test, fixed effects estimates should be preferred over random effects estimates.  

The results of the logistic regression analysis are showed in Table 3 as odds ratios. An 

odds ratio (OR) greater than one indicates a positive effect on the likelihood of using 

outpatient care; an odds ratio less than one indicates a negative effect. Column (iii) of Table 

3 presents factors affecting outpatient care utilization using the fixed effects logistic model. 

The results presented that smoking status was related to the use of outpatient care. Current 

and former smokers were approximately 1.9 times and 2.0 times more likely to use 

outpatient care compared to those who never smoked (OR=1.884, p<0.01; OR=2.034, 

p<0.01). Moreover, compared to current smokers, former smokers increased the odds of 

using outpatient care (OR=2.034> OR=1.884). People who regularly drank alcohol were 

about 0.8 times less likely to use outpatient care than non-regular drinkers (OR=0.833, 

p<0.01). Obese people were associated with a 25.8% increase in the odds of using 

outpatient care than healthy weight people (OR=1.258, p<0.01).  
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Irrespective of the estimation method, current and former smokers increased the 

likelihood of using outpatient care than never smokers. In contrast, regular drinkers 

decreased the likelihood of using outpatient care than non-drinkers (see Column (i)- (iii) 

of Table 3). 

Table 3. Logistic regression analysis of outpatient care utilization 

 Pooled logistic Random effects 
logistic 

Fixed effects 
logistic 

 (i) (ii) (iii) 
 Odd Ratios (SE) Odd Ratios (SE) Odd Ratios (SE) 
Smoking status    

Current smoker 1.116*** (0.0468) 1.163*** (0.0533) 1.884*** (0.275) 
Former smoker 1.116** (0.0580) 1.195*** (0.0664) 2.034*** (0.309) 

Never smoker (ref.)    

Regular drinking 0.822*** (0.0307) 0.804*** (0.0317) 0.833*** (0.0447) 
BMI groups    

Healthy weight 
(ref.) 

   

Underweight 1.110** (0.0507) 1.132** (0.0565) 1.086 (0.0712) 
Overweight 0.960 (0.0254) 0.962 (0.0277) 1.016 (0.0434) 

Obesity 0.992 (0.0416) 1.032 (0.0475) 1.258*** (0.0964) 
Age group    

15-24 (ref.)    

25-64 1.552*** (0.130) 1.582*** (0.143) 1.168 (0.150) 
>=65 1.981*** (0.174) 2.205*** (0.210) 1.686*** (0.240) 

Male 0.711*** (0.0284) 0.653*** (0.0288) - 
Educational 
attainment 

   

Illiteracy(ref.)    

Elementary school 0.880*** (0.0305) 0.853*** (0.0329) 0.982 (0.0885) 
Middle school 0.852*** (0.0296) 0.816*** (0.0316) 1.036 (0.131) 
High school 0.792*** (0.0358) 0.747*** (0.0376) 1.158 (0.210) 

Above three-years 
of college 

0.762*** (0.0466) 0.703*** (0.0471) 1.197 (0.271) 

Married 0.963 (0.0405) 0.945 (0.0444) 0.822** (0.0726) 
Urban residency 0.904*** (0.0246) 0.912*** (0.0273) 1.255*** (0.0929) 
Medical insurance 1.180*** (0.0482) 1.192*** (0.0526) 1.116** (0.0563) 
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Household income 1.001 (0.00142) 1.003 (0.00190) 1.010*** (0.00305) 
Employed 1.142*** (0.0325) 1.175*** (0.0358) 1.227*** (0.0489) 
Health status    

Poor 3.071*** (0.0959) 3.438*** (0.119) 2.487*** (0.101) 
Fair (ref.)    

Good 0.457*** (0.0123) 0.443*** (0.0131) 0.570*** (0.0193) 
Chronic disease 3.092*** (0.0827) 3.233*** (0.0930) 2.209*** (0.0713) 
Constant 0.184*** (0.0167) 0.147*** (0.0147) - 
Observations 63,260 63,260 34,520 

Note: Note: Likelihood ratio test in random effects logistic model: 𝐿𝑅=1086.53,𝑝=0.000  

Hausman’s specification test is not significant at 5% level: 𝜒2(20)=1268.40, 𝑝=0.0000 

Asterisks*** indicates statistical significance at the 1% level, ** at the 5% level. 

 

Table 4 shows the regression analysis results for the pooled logistic, random effects 

logistic, and fixed effects logistic model (inpatient care utilization). Based on the likelihood 

ratio test and the Hausman’s specification test, the fixed effects estimation was the 

preferred method for panel data in this study.  

Column (iii) of Table 4 presents factors affecting inpatient care utilization using the 

fixed effects logistic model. The results showed that compared to those who never smoked, 

current and former smokers increased the likelihood of being hospitalized by 42.2% and 

198.2%, respectively (OR=1.422; p<0.1, OR=2.982; p<0.01). Furthermore, compared to 

current smokers, former smokers increased the odds of being hospitalized (OR=2.982> 

OR=1.422). People who regularly drank alcohol decreased the probability of being 

hospitalized than non-regular drinkers (OR=0.678, p<0.01). Compared to healthy weight 

people, overweight and obese people were more likely to be hospitalized (OR=1.108; 

p<0.1, OR=1.180; p<0.1).  
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Irrespective of the estimation method, former smokers increased the likelihood of 

being hospitalized than never smokers. In contrast, regular drinkers decreased the 

likelihood of being hospitalized than non-regular drinkers (see Column (i)- (iii) of Table 

4).  

Table 4. Logistic regression analysis of inpatient care utilization 

 Pooled logistic Random effects 
logistic 

Fixed effects 
logistic 

 (i) (ii) (iii) 
 Odd Ratios (SE) Odd Ratios (SE) Odd Ratios (SE) 
Smoking status    

Current smoker 1.003 (0.0515) 1.015 (0.0555) 1.422* (0.265) 
Former smoker 1.602*** (0.0906) 1.783*** (0.111) 2.982*** (0.573) 

Never smoker (ref.)    

Regular drinking 0.793*** (0.0361) 0.759*** (0.0372) 0.678*** (0.0459) 
BMI groups    

Healthy weight 
(ref.) 

   

Underweight 0.956 (0.0546) 0.954 (0.0595) 0.965 (0.0820) 
Overweight 1.013 (0.0334) 1.027 (0.0361) 1.108* (0.0590) 

Obesity 1.055 (0.0552) 1.070 (0.0587) 1.180* (0.109) 
Age group    

15-24 (ref.)    

25-64 1.096 (0.118) 1.081 (0.119) 0.873 (0.132) 
>=65 2.046*** (0.225) 2.169*** (0.247) 1.527** (0.256) 

Male 0.920* (0.0441) 0.887** (0.0461) - 
Educational 
attainment 

   

Illiteracy(ref.)    

Elementary school 0.888*** (0.0383) 0.880*** (0.0408) 1.142 (0.127) 
Middle school 0.873*** (0.0382) 0.851*** (0.0399) 1.068 (0.170) 
High school 0.993 (0.0558) 0.974 (0.0575) 1.311 (0.302) 

Above three-years 
of college 

0.834** (0.0648) 0.782*** (0.0633) 1.103 (0.340) 

Married 1.014 (0.0558) 1.012 (0.0560) 0.967 (0.103) 
Urban residency 1.130*** (0.0380) 1.149*** (0.0413) 1.286*** (0.120) 
Medical insurance 1.680*** (0.0948) 1.695*** (0.103) 1.452*** (0.101) 
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Household income 1.002 (0.00132) 1.002 (0.00201) 1.005 (0.00364) 
Employed 0.916** (0.0315) 0.921** (0.0335) 0.991 (0.0491) 
Health status    

Poor 2.220*** (0.0879) 2.382*** (0.101) 1.938*** (0.0986) 
Fair (ref.)    

Good 0.695*** (0.0251) 0.687*** (0.0267) 0.788*** (0.0354) 
Chronic disease 2.813*** (0.0880) 2.986*** (0.100) 2.313*** (0.0904) 
Constant 0.0492*** 

(0.00569) 
0.0353*** (0.00443) - 

Observations 63,260 63,260 22,650 

Note: Note: Likelihood ratio test in random effects logistic model: 𝐿𝑅=622.00,𝑝=0.000 

Hausman’s specification test is not significant at 5% level: 𝜒2(20)=303.22, 𝑝=0.0000 

Asterisks*** indicates statistical significance at the 1% level, ** at the 5% level, * at the 10% 
level. 
 

Discussion 

The aim of this study was to ascertain the effects of smoking, regular drinking, and 

unhealthy weight on healthcare utilization in China using a five-waves of balanced panel 

data set. First, this study found that among Chinese adults, current and former smokers 

were more likely to use outpatient and inpatient care compared to those who never smoked. 

The explanation is straightforward. Smoking has adverse health effects and causes acute 

and chronic diseases and, therefore, may require more healthcare utilization. Moreover, the 

current study found that compared to current smokers, former smokers increased the odds 

of using outpatient and inpatient care. Former smokers use more healthcare services simply 

because many of them stopped smoking due to health concerns and serious illnesses they 

experienced.  

Previous studies found that smokers commonly bear higher healthcare costs than those 
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who never smoked [34-36]. China successfully achieved universal health insurance 

coverage, and approximately 95% of the population was insured in 2011. However, the 

sources of financing health insurance plans are no different between smokers and non-

smokers. Therefore, people who never smoked may subsidize the health care costs of 

smokers. The Chinese government should consider raising taxes on tobacco, which not 

only reduces the smoking prevalence but also increases revenues. These increased revenues 

can financially sustain public health insurance plans. 

Second, the current study found that among Chinese adults, people who regularly 

drank alcohol were less likely to use outpatient and inpatient care than non-regular 

drinkers. The result is consistent with findings for American drinkers [19], rural Liberia 

drinkers [20], and German drinkers [37]. Three possible reasons may explain the inverse 

relationship between regular drinking and healthcare utilization: firstly, people who 

regularly drink alcohol may not care about their health status or maybe risk-tolerant 

individuals [22, 38]. Secondly, the adverse health consequence of drinking may appear 

several years later. Lastly, alcohol is frequently used by men in China, and Chinese cultural 

norms encourage social drinking, especially with friends and family [39]. Non-drinkers in 

such a cultural or social situation may be related to alcohol allergy and intolerance, and 

hence they may use more healthcare services [40]. It is worth noting that people who 

regularly drink alcohol experience omitted or delayed healthcare, leading to serious health 

problems and higher healthcare costs on society [22]. The Chinese government should 

conduct screening and brief advice programs delivered by primary level care, reducing the 
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burden of diseases due to regular drinking.  

Third, the present study found that among Chinese adults, obese people increased the 

likelihood of using outpatient and inpatient care than healthy weight people. In addition, 

overweight people were more likely to be hospitalized than healthy weight people. Higher 

morbidity associated with being overweight and obesity has been observed for 

hypertension, diabetes, coronary heart disease, stroke, and cancers [41]. Hence, higher 

healthcare utilization may be needed to treat these conditions. The Chinese government 

should promote a national public education campaign to encourage overweight and obese 

people to maintain a healthy weight, improving their health status, and saving considerable 

healthcare costs. 

There are several limitations that should be emphasized. First, this study measured 

outpatient care utilization based on the question: ‘Did you visit a doctor in the past two 

weeks?’, and it might underestimate the utilization of outpatient care among Chinese 

adults. Second, self-reported smoking status, drinking status, height, and weight were used 

in this study, thus sharing the limitations of all self-reported data: recall bias and unreliable 

under pressure. Third, this study could not exclude ex-drinkers from the group of non-

regular drinkers. If ex-drinkers stopped drinking due to severe illnesses, it might affect the 

inverse association between regularly drinking and healthcare utilization. Last, when the 

respondents without change of healthcare utilization decision in all five waves do not 

contribute to the likelihood, the fixed effects model lost many pieces of information. 

Therefore, the estimated results would be less precise and having larger standard errors.  
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Conclusions  

The purpose of this study is to empirically ascertain the effects of smoking, regular 

drinking, and unhealthy weight on healthcare utilization in China. The empirical findings 

suggest that among Chinese adults, current and former smokers were more likely to use 

health care compared to those who never smoked. Moreover, obese and overweight people 

increased the likelihood of using health care than healthy weight people. Interestingly, 

people who regularly drank alcohol were less likely to use outpatient and inpatient care 

than non-regular drinkers. These results may have important implications for supporting 

the government to make healthcare resources allocation decisions. 
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