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Abstract 

Background:  Preventive risk factors such as smoking, drinking, and unhealthy weight have contributed to the accel-
erated rise in noncommunicable chronic diseases, which are dominant drivers of health care utilization and spending 
in China. However, few studies have been conducted using a large longitudinal dataset to explore the impact of such 
preventive risk factors on health care utilization. Therefore, this study aimed to ascertain the effects of smoking, regu-
lar drinking, and unhealthy weight on health care utilization in China.

Methods:  This research was a longitudinal study using data from five waves of the China Family Panel Studies (CFPS) 
conducted between 2010 and 2018, and the final sample consisted of 63,260 observations (12,652 participants) 
across all five waves of data collection. Health care utilization was measured from two perspectives: outpatient utiliza-
tion and inpatient utilization. Smoking status was categorized as never smoker, former smoker, or current smoker. 
Unhealthy weight was classified based on the participants’ body mass index. A fixed effects logistic regression model 
was used for the analysis.

Results:  The results of fixed effects logistic regression showed that current and former smokers were approximately 
1.9 times and 2.0 times more likely to use outpatient care than those who never smoked, respectively (odds ratio 
(OR) = 1.88, p < 0.05; OR = 2.03, p < 0.05). Obese people were approximately 1.3 times more likely to use outpatient 
care than healthy weight people (OR = 1.26, p < 0.05). Moreover, the results show that compared to those who never 
smoked, for current and former smokers, the odds of being hospitalized increased by 42.2 and 198.2%, respectively 
(OR = 1.42; p < 0.1, OR = 2.98; p < 0.05). Compared to healthy weight people, overweight and obese people were also 
more likely to be hospitalized (OR = 1.11; p < 0.1, OR = 1.18; p < 0.1, respectively).

Conclusion:  Among Chinese adults, current and former smokers were more likely to use outpatient and inpatient 
care than those who had never smoked. Moreover, compared to healthy weight people, obese people were more 
likely to use outpatient and inpatient care, and overweight people were more likely to use inpatient care. These results 
may have important implications that support the government in making health care resource allocation decisions.
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Background
The Chinese population is aging quickly, which is 
resulting in an increasing prevalence of chronic dis-
eases and disabilities [1]. At the same time, aiming to 
improve the health care delivery system and the financ-
ing of health care, China has achieved near-universal 
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health insurance coverage, with 95% of the popula-
tion being insured in 2011 [2]. Population aging and 
improved insurance coverage can increase the likeli-
hood of health care utilization. Therefore, to improve 
health care quality and reduce health care costs, it is 
crucial to analyze the health care utilization issues that 
are present in China [3].

The National Report on Nutrition and Chronic Dis-
eases of the Chinese Population in 2015 showed that 
the estimated prevalences of current tobacco smoking, 
regular drinking, and obesity among adults were 26.6, 
25.5, and 11.9%, respectively [4]. Preventive risk factors 
such as smoking, drinking, and unhealthy weight have 
contributed to the accelerated rise in noncommunicable 
chronic diseases in China [5]. Chronic diseases are domi-
nant drivers of health care utilization and spending [6], 
and the economic burden of chronic diseases in China 
is estimated to reach $7.7 trillion from 2010 to 2030 
[7]. Through their links with the subsequent decrease in 
health status, smoking, drinking, and unhealthy weight 
impose an enormous cost on society through premature 
mortality and increased medical costs. Therefore, it is 
necessary to examine the association of these preventable 
risk factors with health care utilization and costs.

In the general population, the difficulty of estimat-
ing the effect of smoking status on health care utiliza-
tion has led to conflicting findings. Many studies have 
reported that current and former smokers show sig-
nificantly higher odds of outpatient utilization than 
those who never smoke [8–12]. Interestingly, some 
studies have found that current smoking has an asso-
ciation with fewer outpatient visits [13–15]. Therefore, 
more research is necessary to examine the relationship 
between smoking and outpatient care utilization. The 
effect of smoking status on inpatient care utilization has 
been found to be similar across a number of studies; i.e., 
compared to people who have never smoked, current 
and former smokers have a higher likelihood of being 
hospitalized [10, 13, 14, 16, 17].

The findings regarding the effect of alcohol use on 
health care utilization are mixed. Some studies have 
shown that problematic alcohol users are more likely to 
use health care, including outpatient visits, emergency 
services, and hospitalization, than abstainers [18, 19]. In 
contrast, many studies have found that alcohol users are 
less likely to use health care than abstainers [17, 20–23].

Several studies have examined the associations 
between unhealthy weight and health care utilization. For 
example, some researchers have found that overweight 
and obesity are positively associated with primary care 
utilization [24–26]. Moreover, overweight and obese 
people are significantly more likely to be hospitalized [27, 
28]. Furthermore, underweight patients are more likely to 

be hospitalized and visit the emergency room compared 
to patients with a higher body mass index (BMI) [29].

Most studies have reported the effects of smoking, 
drinking, and unhealthy weight on health care utilization 
using cross-sectional data. The main estimation methods 
include logistic regression, Poisson regression, negative 
binomial regression, and hurdle regression [15, 16, 18, 19, 
24, 27]. However, the chosen variables of health-related 
behaviors are most likely to be considered endogenous 
in regression equations. One of the most frequent esti-
mation techniques used to address endogeneity bias in 
cross-sectional data is the instrumental variable tech-
nique [30]. Instrumental variables can control for the 
selection bias that arises due to omitted variables that 
capture an individual’s decision [31]. Due to the increased 
availability of longitudinal data, panel data models offer a 
solution to the endogeneity problem without resorting to 
instrumental variables [32].

To the best of our knowledge, few studies have been 
conducted using a large longitudinal dataset to explore 
the impact of smoking, regular drinking, and unhealthy 
weight on health care utilization in China [11, 33]. Two 
earlier studies in China focused on smoking behavior, not 
drinking, and unhealthy weight. In addition, the target 
populations of the two studies were rural residents and 
middle-aged and older adults; thus, their results may not 
be generalizable to the Chinese population. As the grow-
ing number of longitudinal studies in recent years has 
shown, longitudinal research designs can answer more 
social research questions in a much more convincing 
manner than other research designs [34]. Therefore, the 
objective of this study is to ascertain the effects of smok-
ing, regular drinking, and unhealthy weight on health 
care utilization in China. This knowledge will allow us 
to better understand the associations between smoking, 
regular drinking, unhealthy weight and health care utili-
zation, thus helping health policy decision-makers make 
health care resource allocation decisions.

Methods
Data source
The database used in this study was obtained from the 
China Family Panel Studies (CFPS), conducted by the 
Institute of Social Science Survey of Peking University. 
The CFPS is a general-purpose, nationally representa-
tive, longitudinal survey that includes community, family, 
adult, and child questionnaires. The survey sample was 
drawn from 25 provinces and their administrative equiv-
alents, thus representing 95% of the Chinese population. 
A multistage probability proportional to size sampling 
was used for the survey. The CFPS respondents were fol-
lowed every 2 years, and the first wave in 2010 covered 
a sample of 14,960 households with 33,600 adults (above 
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16 years old) and 8990 children (younger than 16 years 
old). Four waves of full-sample follow-up surveys in 2012, 
2014, 2016, and 2018 covered 13,315 households with 
35,720 adults and 8624 children, 13,946 households with 
37,147 adults and 8617 children, 14,019 households with 
36,892 adults and 8427 children, and 14,218 households 
with 37,354 adults and 8735 children, respectively. More 
details about the CFPS are available from Xie and Hu 
[35].

Since 2012, the CFPS has classified family members 
into three groups: gene, core, and noncore members. All 
gene and core members complete full-length question-
naires. However, noncore members only need to com-
plete only abbreviated questionnaires that collect some 
critical information. Only the adults who responded to 
the full-length questionnaires in all waves were selected. 
The successful tracking rates were 80.6, 83.8, 82.0, and 
80.8% at the individual level for the 2012, 2014, 2016, and 
2018 follow-ups, respectively. Therefore, this study cre-
ated a five-period balanced panel dataset. After eliminat-
ing all cases with missing relevant data, the final analytic 
sample consisted of 63,260 observations (12,652 partici-
pants) across all five waves of data collection.

Dependent variables
The current study measured health care utilization from 
two perspectives: outpatient care utilization and inpa-
tient care utilization. Outpatient care utilization was 
set as a dummy variable that equaled 1 if the individual 
self-reported an outpatient visit in the previous 2 weeks 
before the date of the interview and 0 otherwise. The 
CFPS question that supports this variable is as follows: 
‘Did you visit a doctor in the past two weeks?’. Inpatient 
care utilization was also set as a dummy variable that 
equaled 1 if the individual self-reported being hospital-
ized in the previous 12 months before the date of the 
interview and 0 otherwise; this variable was based on the 
following CFPS question: ‘Have you been hospitalized in 
the past twelve months?’

Independent variables
First, all adults were divided into three mutually exclusive 
smoking-status groups: never smokers, current smok-
ers, and former smokers. Each adult was asked, ‘Have 
you smoked cigarettes in the past month?’. If the adult 
reported ‘yes’, then the respondent was categorized as a 
current smoker. The respondents who reported ‘no’ were 
then asked, ‘Have you ever smoked?’. If the adult reported 
‘yes’, then the adult was considered a former smoker. If 
the adult answered ‘no’ to both questions, then the adult 
was categorized as a never smoker. Second, regular drink-
ing was defined as a dummy variable. The CFPS question 

supporting this variable is as follows: ‘Have you often 
drunk alcohol more than 3 times a week?’. The adults who 
answered ‘yes’ were coded as 1, and those who answered 
‘no’ were coded as 0. Third, the respondents were classi-
fied as unhealthy weight based on their BMI. The BMI was 
calculated based on the following CFPS questions: ‘What 
is your height (centimeters)?’ and ‘What is your weight 
(0.5 kilograms)?’. For further analysis, the BMI was catego-
rized into the following four groups based on the World 
Health Organization Asian BMI cutoff points: underweight 
(< 18.5), healthy weight (18.5–22.9), overweight (23.0–
27.5), and obese (> = 27.5) [36].

Lastly, to control for the possible effect of confounding 
factors, the control variables were selected based on the 
emerging behavioral model of health services use, and this 
model requires longitudinal study designs [37]. The predis-
posing factors in this study were age, gender, marital status, 
urban residency, educational attainment, and employment 
status. The enabling factors included household income 
and medical insurance coverage. The perceived need fac-
tors were represented by self-reported health status and 
chronic disease. The definitions of the control variables are 
provided in Table 1.

Statistical analysis
Panel data, also known as longitudinal data in epidemiol-
ogy, are a dataset in which observations of multiple sub-
jects are collected over time. Panel data can be used to 
control for time-constant unobserved heterogeneity and 
omitted time-varying variables [34]. Based on a five-period 
balanced panel dataset, the present study estimated the 
impact of smoking, regular drinking, and unhealthy weight 
on health care utilization by employing logistic regression 
models and assumed that there is an unobserved latent 
variable y∗it that is linked to the observed binary response 
variable (health care utilization).

x′it is a vector of confounders including age, gender, 
marital status, urban residency, educational attainment, 
employment status, household income, medical insurance 
coverage, self-reported health status, and chronic disease. 
Csmokingit, Fsmoking, Drinkingit, Uweightit, Oweightit, 
and Obeseit are dummy variables that are defined as cur-
rent smoker, former smoker, regular drinker, underweight, 
overweight, and obese. μi is the unobserved and individual 
specific heterogeneity, and εit is a time-varying error term.

There is a binary variable yit where

y∗
it
= x�

it
� + �1Csmokingit + �2Fsmokingit

+ �3Drinkingit + �4Uweightit + �5Oweightit + �6Obeseit

+ �i + �it , i = 1,… , n, t = 1,… ,Ti

yit = 1 if y∗it > 0, and 0 therwise
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where yit =1 indicates that the individual visited outpa-
tient care (or was hospitalized).

Thus, the probability that y1it =1 is as follows:

The study further assumes that the error term εit is 
logistically distributed, and we arrive at the following 
logistic regression model:

P
(

yit = 1
∣

∣ xit ,β ,µi

)

= P
(

y∗it > 0
∣

∣ xit ,β ,µi

)

= P
(

x′itβ + µi + eit > 0
∣

∣ xit ,β ,µi

)

= P
(

εit < µi + x′itβ
∣

∣ xit ,β ,µi

)

= F
(

µi + x′itβ
)

P
((

yit = 1
∣

∣ xit ,β ,µi

)

=
expµi+x′itβ

1+ expµi+x′itβ

P
((

yit = 0
∣

∣ xit ,β ,µi

)

=
1

1+ expµi+x′itβ

Furthermore, the assumption that unobserved het-
erogeneity μi is uncorrelated with xit produces a random 
effects logistic model. However, when μi is correlated with 
xit, then it is called a fixed effects logistic model [30, 34].

In the first step in the analysis, pooled logistic regres-
sion can increase the sample size and be a starting 
point. Subsequently, this study treats the data as having 
a panel structure and chooses between the fixed effects 
and random effects logistic models. In this study, a 
possible unobserved variable is health literacy, which 
is correlated with the time-varying explanatory vari-
ables in the model (e.g., smoking, regular drinking, or 
unhealthy weight). The fixed effects logistic model can 
control for omitted variable bias at the unit level. With 
such correlated heterogeneity and Hausman’s specifica-
tion test results, the fixed effects logistic model should 
be preferred over the random effects logistic model. 
However, when estimating the fixed effects logistic 
model, many pieces of information are lost. There-
fore, the random effects logistic model is also pre-
sented in this study. The results are presented as odds 
ratios (ORs) along with 95% confidence intervals (CIs). 
All statistical analyses are conducted employing the 
STATA 15 statistical software package.

Table 1  Definitions of the control variables

Note: 1000 yuan is equal to approximately $150 USD

Variable Description

Age group

  16–24 Coded 1 if the individual is 16–24 years old and 0 otherwise

  25–64 Coded 1 if the individual is 25–64 years old and 0 otherwise

   > =65 Coded 1 if the individual is > = 65 years old and otherwise

Male Coded 1 if the individual is male and 0 if female

Educational attainment

  Illiteracy Coded 1 if the individual is illiterate or semiliterate and 0 otherwise

  Elementary school Coded 1 if the individual attended elementary school and 0 otherwise

  Middle school Coded 1 if the individual graduated from middle school and 0 otherwise

  High school Coded 1 if the individual graduated from high school and 0 otherwise

  Above high school Coded 1 if the individual graduated from above high school and 0 otherwise

Married Coded 1 if the individual is married and 0 otherwise

Urban residency Coded 1 if the individual is an urban resident and 0 if a rural resident

Medical insurance coverage Coded 1 if the individual is enrolled in a medical insurance scheme and 0 otherwise

Household income Net household income (10,000 yuan); the CFPS measured comparable household income between 2010 to 2018

Employed Coded 1 if the individual reported participating in an agricultural job, working for wages for an employer, or 
working for oneself rather than an employer; coded 0 if the individual reported being a temporary worker, 
retired, unemployed, or a student;

Health status

  Poor Coded 1 if the individual reported his or her health status as being poor and 0 otherwise

  Fair Coded 1 if the individual reported his or her health status as being fair and 0 otherwise

  Good Coded 1 if the individual reported his or her heath status as being good, very good, or excellent and 0 otherwise

  Chronic diseases Coded 1 if the individual has had doctor-diagnosed chronic diseases in the past 6 months and 0 otherwise
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Results
A descriptive summary of the selected variables over 
time is displayed in Table  2. The proportion of vis-
its to 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 indicate an increasing tendency for 
health care utilization. Approximately 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 the respondents were regular drinkers from 
2010 to 2018. In 2010, the proportions of overweight 
and obese individuals were 35.24 and 7.41%, respec-
tively; in 2018, these proportions increased to 41.84 
and 12.13%, respectively.

Table 3 presents the regression analysis results of the 
pooled logistic, random effects logistic, and fixed effects 
logistic models (outpatient care utilization). Since the 
likelihood ratio (LR) test showed highly significant test 
statistics (LR = 1086.53) for the random effects logis-
tic model, the unobserved heterogeneity was signifi-
cant, and panel estimation methods were needed in this 
study. Hausman’s specification test showed a test sta-
tistic χ2(20) =1268.40, which was significant at the 1% 
level. Hence, based on the Hausman test, fixed effects 
estimates should be preferred over random effects 
estimates.

The results of the logistic regression analysis are shown 
in Table  3 as ORs. Column (iii) of Table  3 presents the 
factors associated with outpatient care utilization using 
the fixed effects logistic model. The results reveal that 
smoking status is associated with the use of outpatient 

care. Current and former smokers were approximately 
1.9 times and 2.0 times more likely to use outpatient care 
than those who never smoked, respectively (OR = 1.88, 
p < 0.05; OR = 2.03, p < 0.05). People who regularly drank 
alcohol were 17% less likely to use outpatient care than 
nonregular drinkers (OR = 0.83, p < 0.05). Obese peo-
ple were approximately 1.3 times more likely to use 
outpatient care than healthy weight people (OR = 1.26, 
p < 0.05).

Irrespective of the estimation method, current and 
former smokers showed an increased probability of 
using outpatient care compared to those who had never 
smoked. In contrast, regular drinkers were less likely to 
use outpatient care than nondrinkers (see Columns (i)-
(iii) of Table 3).

Table  4 shows the regression analysis results of the 
pooled logistic, random effects logistic, and fixed effects 
logistic models (inpatient care utilization). Based on the 
LR test and Hausman’s specification test, fixed effects 
estimation was the preferred method for the panel data 
in this study.

Column (iii) of Table  4 presents the factors associ-
ated with inpatient care utilization using the fixed 
effects logistic model. The results show that compared 
to those who never smoked, for current and former 
smokers, the odds of being hospitalized increased 42.2 
and 198.2%, respectively (OR = 1.42; p < 0.1, OR = 2.98; 
p < 0.05). Regular drinking showed 32% lower odds 
of being hospitalized than nonregular drinking 
(OR = 0.68, p < 0.05). Compared to healthy weight peo-
ple, overweight and obese people were more likely to 
be hospitalized (OR = 1.11; p < 0.1, OR = 1.18; p < 0.1, 
respectively).

Irrespective of the estimation method, former smokers 
showed an increased probability of obtaining inpatient 
care compared to never smokers. In contrast, regular 
drinkers were less likely to be hospitalized than nonregu-
lar drinkers (see Columns (i)-(iii) of Table 4).

Discussion
The aim of this study was to ascertain the effects of 
smoking, regular drinking, and unhealthy weight on 
health care utilization in China. First, this study found 
that among Chinese adults, current and former smok-
ers are more likely to use outpatient and inpatient care 
than those who have never smoked. The explanation is 
straightforward. Smoking has adverse health effects and 
causes acute and chronic diseases; therefore, smokers 
may require more health care utilization. Moreover, the 
current study found that compared to current smokers, 
former smokers have increased odds of using outpatient 
and inpatient care. Former smokers use more health 
care services simply because many of them have stopped 

Table 2  Description of the selected variables over five waves

Wave 1 Wave 2 Wave 3 Wave 4 Wave 5
2010 2012 2014 2016 2018

Outpatient care utiliza-
tion (%)

18.37 20.90 24.19 24.03 27.01

Inpatient care utilization 
(%)

7.33 8.60 10.95 12.94 15.05

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 (%) 16.77 16.99 17.04 16.46 16.88

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

  Obese 7.41 9.16 10.24 11.50 12.13

  Observations 12,652 12,652 12,652 12,652 12,652
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smoking due to health concerns and serious illnesses they 
have experienced [38, 39].

Previous studies have found that smokers commonly 
bear higher health care costs than those who have never 
smoked [40–42]. China has successfully achieved uni-
versal health insurance coverage, with approximately 
95% of the population being insured in 2011. However, 
the sources of financing health insurance plans are no 

different between smokers and nonsmokers. There-
fore, people who have never smoked may subsidize the 
health care costs of smokers.

Second, the current study found that among Chi-
nese adults, people who regularly drink alcohol are less 
likely to use outpatient and inpatient care than non-
regular drinkers. This result is consistent with findings 
for American drinkers [22], rural Liberian drinkers [23], 

Table 3  Logistic regression analysis of outpatient care utilization

Note: Likelihood ratio test in random effects logistic model: LR =1086.53, p < 0.0001

Hausman’s specification test is not significant at the 5% level: χ2(20) =1268.40, p < 0.0001

Pooled logistic Random effects logistic Fixed effects logistic

(i) (ii) (iii)

Odds Ratios (95% CI) Odds Ratios (95% CI) Odds Ratios (95% CI)

Smoking status

  Current smoker 1.12 (1.03–1.21) 1.16 (1.06–1.27) 1.88 (1.42–2.51)

  Former smoker 1.12 (1.01–1.24) 1.20 (1.07–1.33) 2.03 (1.51–2.74)

  Never smoker (ref.) 1.00 1.00 1.00

  Regular drinking 0.82 (0.76–0.88) 0.80 (0.74–0.87) 0.83 (0.75–0.93)

BMI groups

  Healthy weight (ref.) 1.00 1.00 1.00

  Underweight 1.11 (1.02–1.21) 1.13 (1.03–1.25) 1.09 (0.96–1.24)

  Overweight 0.96 (0.91–1.01) 0.96 (0.91–1.02) 1.02 (0.93–1.10)

  Obese 0.99 (0.91–1.08) 1.03 (0.94–1.13) 1.26 (1.08–1.46)

Age group

  16–24 (ref.) 1.00 1.00 1.00

  25–64 1.55 (1.32–1.83) 1.58 (1.32–1.89) 1.17 (0.91–1.50)

   > =65 1.98 (1.67–2.35) 2.20(1.83–2.66) 1.69 (1.28–2.23)

Male 0.71 (0.66–0.77) 0.65 (0.60–0.71) –

Educational attainment

  Illiteracy (ref.) 1.00 1.00 1.00

  Elementary school 0.88 (0.82–0.94) 0.85 (0.79–0.92) 0.98 (0.82–1.17)

  Middle school 0.85 (0.80–0.91) 0.82 (0.76–0.88) 1.04 (0.81–1.33)

  High school 0.79 (0.72–0.87) 0.75 (0.68–0.82) 1.16 (0.81–1.65)

  Above high school 0.76 (0.68–0.86) 0.70 (0.62–0.80) 1.20 (0.77–1.87)

Married 0.96 (0.89–1.04) 0.95 (0.86–1.04) 0.82 (0.69–0.98)

Urban residency 0.90 (0.86–0.95) 0.91 (0.86–0.97) 1.26 (1.09–1.45)

Medical insurance coverage 1.18 (1.09–1.28) 1.19 (1.09–1.30) 1.12 (1.01–1.23)

Household income 1.00 (0.99–1.00) 1.00 (1.00–1.01) 1.01 (1.00–1.02)

Employed 1.14 (1.08–1.21) 1.18 (1.11–1.25) 1.23 (1.13–1.33)

Health status

  Poor 3.07 (2.89–3.26) 3.44 (3.21–3.68) 2.49 (2.30–2.69)

  Fair (ref.) 1.00 1.00 1.00

  Good 0.46 (0.43–0.48) 0.44 (0.42–0.47) 0.57 (0.53–0.61)

  Chronic disease 3.09 (2.93–3.26) 3.23 (3.06–3.42) 2.21 (2.07–2.35)

  Constant 0.18 (0.15–0.22) 0.15 (0.12–0.18) –

  Observations 63,260 63,260 34,520
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and German drinkers [43]. Three possible reasons may 
explain the inverse relationship between regular drink-
ing and health care utilization. First, people who regu-
larly drink alcohol may not care about their health status 
or may be risk-tolerant individuals [25, 44]. Second, the 
adverse health consequences of drinking may appear 
several years later. Third, alcohol use was measured by 
a dichotomous variable (regular drinking) in this study. 
The CFPS lacks information on the frequency and quan-
tity of drinking, which makes it challenging to evaluate 

drinking severity and to distinguish between heavy 
drinking and drinking in moderation. Heavy drinking 
increases one’s risk for adverse health events [45]. Lastly, 
alcohol is frequently used by men in China, and Chinese 
cultural norms encourage social drinking, especially 
with friends and family [46]. Nondrinkers in such a cul-
tural or social situation may have alcohol allergies and 
intolerance; hence, they may use more health care ser-
vices [47]. Notably, people who regularly drink alcohol 
experience omitted or delayed health care, which leads 

Table 4  Logistic regression analysis of inpatient care utilization

Note: Likelihood ratio test in random effects logistic model: LR =622.00, p < 0.0001

Hausman’s specification test is not significant at the 5% level: χ2(20) =303.22, p < 0.0001

Pooled logistic Random effects logistic Fixed effects logistic

(i) (ii) (iii)

Odds Ratios (95% CI) Odds Ratios (95% CI) Odds Ratios (95% CI)

Smoking status

  Current smoker 1.00 (0.91–1.11) 1.02 (0.91–1.13) 1.42 (0.99–2.05)

  Former smoker 1.60 (1.43–1.79) 1.78 (1.58–2.01) 2.98 (2.05–4.35)

  Never smoker (ref.) 1.00 1.00 1.00

  Regular drinking 0.79 (0.73–0.87) 0.76 (0.69–0.84) 0.68 (0.59–0.77)

BMI groups

  Healthy weight (ref.) 1.00 1.00 1.00

  Underweight 0.96 (0.85–1.07) 0.95 (0.84–1.08) 0.96 (0.82–1.14)

  Overweight 1.01 (0.95–1.08) 1.03 (0.96–1.10) 1.11 (1.00–1.23)

  Obese 1.05 (0.95–1.17) 1.07 (0.96–1.19) 1.18 (0.98–1.41)

Age group

  16–24 (ref.) 1.00 1.00 1.00

  25–64 1.10 (0.89–1.35) 1.08 (0.87–1.34) 0.87 (0.65–1.18)

   > =65 2.05 (1.65–2.54) 2.17 (1.74–2.71) 1.53 (1.10–2.12)

Male 0.92 (0.84–1.01) 0.89 (0.80–0.98) –

Educational attainment

  Illiteracy (ref.) 1.00 1.00 1.00

  Elementary school 0.89 (0.82–0.97) 0.88 (0.80–0.96) 1.14 (0.92–1.42)

  Middle school 0.87 (0.80–0.95) 0.85 (0.78–0.93) 1.07 (0.78–1.46)

  High school 0.99 (0.89–1.11) 0.97 (0.87–1.09) 1.31 (0.83–2.06)

  Above high school 0.83 (0.72–0.97) 0.78 (0.67–0.92) 1.10 (0.60–2.02)

Married 1.01 (0.91–1.13) 1.01 (0.91–1.13) 0.97 (0.78–1.19)

Urban residency 1.13 (1.06–1.21) 1.15 (1.07–1.23) 1.29 (1.07–1.54)

Medical insurance coverage 1.68 (1.50–1.88) 1.70 (1.50–1.91) 1.45 (1.27–1.66)

Household income 1.00 (0.99–1.00) 1.00 (1.00–1.01) 1.01 (1.00–1.01)

Employed 0.92 (0.86–0.98) 0.92 (0.86–0.99) 0.99 (0.90–1.09)

Health status

  Poor 2.22 (2.05–2.40) 2.38 (2.19–2.59) 1.94 (1.75–2.14)

  Fair (ref.) 1.00 1.00 1.00

  Good 0.70 (0.65–0.75) 0.69 (0.64–0.74) 0.79 (0.72–0.86)

  Chronic disease 2.81 (2.65–2.99) 2.99 (2.80–3.19) 2.31 (2.14–2.50)

  Constant 0.05 (0.04–0.06) 0.04 (0.03–0.05) –

  Observations 63,260 63,260 22,650
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to serious health problems and higher health care costs 
for society [25].

Third, the present study found that among Chinese 
adults, obese people are more likely to use outpatient 
and inpatient care than healthy weight people. In addi-
tion, overweight people are more likely to be hospitalized 
than healthy weight people. Higher morbidity associated 
with being overweight and obese has been observed for 
hypertension, diabetes, coronary heart disease, stroke, 
and cancers [48]. Hence, a higher level of health care uti-
lization may be needed to treat these conditions.

In the context of universal healthcare coverage and 
the aging population in China, this analysis has identi-
fied several approaches to help health authorities bet-
ter ground their strategies. First, local communities and 
primary care facilities should consider promoting health 
education programs for smokers and improving smok-
ers’ understanding of the hazards of smoking. Moreover, 
the Chinese government should consider raising taxes on 
tobacco, which will not only help to reduce the prevalence 
of smoking but also increase revenues, which can be used 
to financially sustain public health insurance plans. Sec-
ond, local communities and primary care facilities should 
develop outreach and educational programs to minimize 
the adverse health consequences for regular drinkers. In 
addition, the Chinese government should conduct screen-
ings and brief advice programs delivered by primary-level 
care, thus reducing the burden of diseases due to regular 
drinking. Third, local communities should develop local 
physical activity intervention strategies for people with 
unhealthy weight. Furthermore, the Chinese government 
should promote a national public education campaign 
to encourage overweight and obese people to maintain a 
healthy weight, thereby improving their health status and 
considerably lowering health care costs.

This study has several limitations that should be 
emphasized. First, the CFPS survey provides informa-
tion only on the most recent outpatient service utilized 
in the previous 2 weeks. Measuring outpatient care uti-
lization using the most recent outpatient visits within 
the last 2 weeks may underestimate the utilization of 
outpatient care among Chinese adults. Moreover, the 
frequency of drinking and the amount of alcohol used 
were unavailable. Measuring alcohol use with a dichot-
omous variable (regular drinking) may bias the results. 
Second, self-reported smoking, drinking, height, and 
weight were used in this study and thus share the limi-
tations of all self-reported data, namely, recall bias and 
unreliability under pressure. Third, this study could 
not exclude ex-drinkers from the group of nonregular 
drinkers. If ex-drinkers stopped drinking due to severe 
illnesses, this might affect the inverse association 
between regular drinking and health care utilization. 

Fourth, when the respondents without changes in their 
health care utilization decisions across all five waves 
did not contribute to the likelihood, the fixed effects 
model lost many pieces of information. For example, 
when estimating a fixed effects model, whenever the 
respondents use (or do not use) outpatient (or inpa-
tient) care across all five waves, by definition, there will 
be no variation over time, and these respondents will 
be dropped from the empirical estimation. Therefore, 
the estimated results will be less precise and have larger 
standard errors. Finally, although the current study was 
adjusted for a wide variety of demographic and socio-
economic variables, it is possible that unmeasured con-
founders may explain the current findings.

Conclusions
The purpose of this study is to empirically ascertain 
the effects of smoking, regular drinking, and unhealthy 
weight on health care utilization in China. The empiri-
cal findings suggest that among Chinese adults, current 
and former smokers are more likely to use health care 
than those who have never smoked. Moreover, obese and 
overweight people are more likely to use health care than 
healthy weight people. These results may have impor-
tant implications that support the government in making 
health care resource allocation decisions.

Abbreviations
CFPS: China Family Panel Studies; BMI: Body mass index; LR: Likelihood ratio; 
OR: Odds ratio.

Acknowledgments
Not Applicable.

Authors’ contributions
YC designed the study and developed the methodology. CL led the data 
analysis and wrote the manuscript. ZM made important contributions to the 
revision of the manuscript. All authors read and approved the final manuscript.

Funding
This research was funded by the 2019 Project of Inner Mongolia Total Health 
Expenditure Accounting in China, Inner Mongolia Medical University Duxue 
Talent Program (ZY0301012), and the Scientific Research Starting Foundation 
for Doctoral Scholars at Inner Mongolia Medical University (YKD2019BSJJ008). 
The funding bodies played no role in the design of the study and collection, 
analysis, and interpretation of data and in writing the manuscript.

Availability of data and materials
The datasets generated and/or analyzed during the current study are available 
in the Peking University Open Research Data Platform repository, https://​
opend​ata.​pku.​edu.​cn/​datas​et.​xhtml?​persi​stent​Id=​doi:​10.​18170/​DVN/​45LCSO.

Declarations

Ethics approval and consent to participate
For this research, we used a publicly available secondary dataset with all indi-
vidual identifiers removed prior to making the dataset available publicly. No 
ethical approval was required due to the type and nature of the dataset used.

https://opendata.pku.edu.cn/dataset.xhtml?persistentId=doi:10.18170/DVN/45LCSO
https://opendata.pku.edu.cn/dataset.xhtml?persistentId=doi:10.18170/DVN/45LCSO


Page 9 of 10Li et al. BMC Public Health         (2021) 21:2268 	

Consent for publication
No applicable.

Competing interests
The authors declare that they have no competing interests.

Author details
1 School of Health Management, Inner Mongolia Medical University, 
Hohhot 010110, China. 2 West China School of Public Health, Sichuan Univer-
sity, Chengdu 610041, China. 

Received: 3 November 2020   Accepted: 24 November 2021

References
	1.	 Chen H, Chi I, Liu R. Hospital utilization among Chinese older adults: pat-

terns and predictors. J Aging Health. 2019;31:1454–78.
	2.	 Yu H. Universal health insurance coverage for 1.3 billion people: what 

accounts for China’s success? Health Policy. 2015;119:1145–52.
	3.	 Zhang Y, Zhou Z, Si Y. When more is less: what explains the overuse of 

health care services in China? Soc Sci Med. 2019;232:17–24.
	4.	 The Chinese National Health Commission. The Nutrtion and chronic 

disease of the Chinese population (2015 report). Available online: http://​
www.​nhc.​gov.​cn/​jkj/​s5879/​201506/​45055​28e65​f3460​fb886​85081​ff158​a2.​
shtml (Accessed on 15 Sep 2020).

	5.	 Wang Y, Wang L, Qu W. New national data show alarming increase in 
obesity and noncommunicable chronic diseases in China. Eur J Clin Nutr. 
2017;71:149–50.

	6.	 Sturm R. The effects of obesity, smoking, and drinking on medical prob-
lems and costs. Health Aff. 2002;21:245–53.

	7.	 Bloom DE, Chen S, Kuhn M, McGovern ME, Oxley L, Prettner K. The eco-
nomic burden of chronic diseases: estimates and projections for China, 
Japan, and South Korea. J Econ Ageing. 2018;17:100163.

	8.	 Wagner EH, Curry SJ, Grothaus L, Saunders KW, McBride CM. The 
impact of smoking and quitting on health care use. Arch Intern Med. 
1995;155:1789–95.

	9.	 Wacker M, Holle R, Heinrich J, Ladwig KH, Peters A, Leidl R, et al. The asso-
ciation of smoking status with healthcare utilisation, productivity loss and 
resulting costs: results from the population-based KORA F4 study. BMC 
Health Serv Res. 2013;13:278.

	10.	 Kahende JW, Adhikari B, Maurice E, Rock V, Malarcher A. Disparities in 
health care utilization by smoking status–NHANES 1999-2004. Int J Envi-
ron. 2009;6:1095–106.

	11.	 Li C, Fan Y, Supakankunti S. The impact of cigarette smoking on 
healthcare utilization among rural residents in China. J Subst Use. 
2018;23:626–33.

	12.	 Gutzwiller F, La CV, Levi F, Negri E, Wietlisbach V. Smoking, prevalence of 
disease and health service utilization among the Swiss population. Rev 
Epidemiol Sante Publique. 1989;37:137–42.

	13.	 Azagba S, Sharaf MF, Liu CX. Disparities in health care utilization by smok-
ing status in Canada. Int J Public Health. 2013;58:913–25.

	14.	 Izumi Y, Tsuji I, Ohkubo T, Kuwahara A, Nishino Y, Hisamichi S. Impact of 
smoking habit on medical care use and its costs: a prospective observa-
tion of National Health Insurance beneficiaries in Japan. Int J Epidemiol. 
2001;30:616–21.

	15.	 Jorm LR, Shepherd LC, Rogers KD, Blyth FM. Smoking and use of primary 
care services: findings from a population-based cohort study linked with 
administrative claims data. BMC Health Serv Res. 2012;12:263.

	16.	 Artalejo FR, de Andrés MB, Guallar-Castillón P, Mendizabal MTP, 
Enrȷquez JG, del Rey CJ. The association of tobacco and alcohol 
consumption with the use of health care services in Spain. Prev Med. 
2000;31:554–61.

	17.	 Haapanen-Niemi N, Miilunpalo S, Vuori I, Pasanen M, Oja P. The impact of 
smoking, alcohol consumption, and physical activity on use of hospital 
services. Am J Public Health. 1999;89:691–8.

	18.	 Alexandre P, Roebuck M, French M, Chitwood D, McCoy C. Problem 
Drinking, Health Services Utilization, and the Cost of Medical Care. In:  
Alcoholism: Services Research in the Era of Managed Care Organization 
Access Economics Outcome. Boston: Springer US; 2001. p. 285–98.

	19.	 Cherpitel CJ, Ye Y. Drug use and problem drinking associated with 
primary care and emergency room utilization in the US general popula-
tion: data from the 2005 national alcohol survey. Drug Alcohol Depend. 
2008;97:226–30.

	20.	 Zarkin GA, Bray JW, Babor TF, Higgins-Biddle JC. Alcohol drinking patterns 
and health care utilization in a managed care organization. Health Serv 
Ses. 2004;39:553–70.

	21.	 Polen MR, Green CA, Freeborn DK, Mullooly JP, Lynch F. Drinking patterns, 
health care utilization, and costs among HMO primary care patients. J 
Behav Health Serv Res. 2001;28:378–99.

	22.	 Armstrong MA, Midanik LT, Klatsky AL. Alcohol consumption and utiliza-
tion of health services in a health maintenance organization. Med Care. 
1998;36:1599–605.

	23.	 Weil AA, Cameron CM, Soumerai J, Dierberg KL, Mouwon AG, Kraemer 
DR, et al. Alcohol use and health care utilization in rural Liberia: results 
of a community-based survey for basic public health indicators. Int J 
Alcohol Drug Res. 2014;3:169–81.

	24.	 Edwards CH, Aas E, Kinge JM. Body mass index and lifetime healthcare 
utilization. BMC Health Serv Res. 2019;19:696.

	25.	 Vals K, Kiivet RA, Leinsalu M. Alcohol consumption, smoking and over-
weight as a burden for health care services utilization: a cross-sectional 
study in Estonia. BMC Public Health. 2013;13:772.

	26.	 Bertakis KD, Azari R. The influence of obesity, alcohol abuse, and smoking 
on utilization of health care services. Fam Med. 2006;38:427.

	27.	 Musich S, MacLeod S, Bhattarai GR, Wang SS, Hawkins K, Bottone FG 
Jr, et al. The impact of obesity on health care utilization and expen-
ditures in a medicare supplement population. Gerontol Geriatr Med. 
2016;2:1–9.

	28.	 Lartey ST, de Graaff B, Magnussen CG, Boateng GO, Aikins M, Minicuci 
N, et al. Health service utilization and direct healthcare costs associated 
with obesity in older adult population in Ghana. Health Policy Plan. 
2020;35:199–209.

	29.	 Takahashi PY, St Sauver JL, Olson TC, Huber JM, Cha SS, Ebbert JO. 
Association between underweight and hospitalization, emergency room 
visits, and mortality among patients in community medical homes. Risk 
Manag Healthc Policy. 2013;6:1–6.

	30.	 Greene WH. Econometric analysis 4th edition. International edition. New 
Jersey: Prentice Hall.

	31.	 Babu S, Gajanan S, Hallam A. Methods of program evaluation: an analyti-
cal review and implementation strategies. In: Babu S, Gajanan S, Hallam 
A, editors. Nutrition economics. Amsterdam: Academic Press; 2017. p. 
205–30.

	32.	 Wooldridge JM. Introductory econometrics: A modern approach. Mason: 
Nelson Education; 2016.

	33.	 Huang S, Wei H, Yao T, Mao Z, Sun Q, Yang L. The impact of smoking on 
annual healthcare cost: an econometric model analysis in China, 2015. 
BMC Health Serv Res. 2021;21:187.

	34.	 Andreß HJ, Golsch K, Schmidt AW. Applied panel data analysis for 
economic and social surveys. Berlin: Springer Science & Business Media; 
2013.

	35.	 Xie Y, Hu J. An introduction to the China family panel studies (CFPS). Chin 
Sociol Rev. 2014;47:3–29.

	36.	 WHO Exper Consultation. Appropriate body-mass index for Asian popula-
tions and its implications for policy and intervention strategies. Lancet. 
2004;363:157–63.

	37.	 Andersen RM. Revisiting the behavioral model and access to medical 
care: does it matter? J Health Soc Behav. 1995;36:1–10.

	38.	 Buczkowski K, Marcinowicz L, Czachowski S, Piszczek E. Motivations 
toward smoking cessation, reasons for relapse, and modes of quitting: 
results from a qualitative study among former and current smokers. 
Patient Prefer Adherence. 2014;8:1353.

	39.	 Kerr S, Watson H, Tolson D, Lough M, Brown M. Smoking after the age of 
65 years: a qualitative exploration of older current and former smokers’ 
views on smoking, stopping smoking, and smoking cessation resources 
and services. Health Soc Care Community. 2006;14:572–82.

	40.	 Barendregt JJ, Bonneux L, van der Maas PJ. The health care costs of smok-
ing. N Engl J Med. 1997;337:1052–7.

	41.	 Max W. The financial impact of smoking on health-related costs: a review 
of the literature. Am J Health Promot. 2001;15:321–31.

	42.	 Goodchild M, Nargis N, d’Espaignet ET. Global economic cost of smoking-
attributable diseases. Tob Control. 2018;27:58–64.

http://www.nhc.gov.cn/jkj/s5879/201506/4505528e65f3460fb88685081ff158a2.shtml
http://www.nhc.gov.cn/jkj/s5879/201506/4505528e65f3460fb88685081ff158a2.shtml
http://www.nhc.gov.cn/jkj/s5879/201506/4505528e65f3460fb88685081ff158a2.shtml


Page 10 of 10Li et al. BMC Public Health         (2021) 21:2268 

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

	43.	 Baumeister SE, Meyer C, Carreon D, Freyer J, Rumpf HJ, Hapke U, et al. 
Alcohol consumption and health-services Utilizationin Germany. J Stud 
Alcohol. 2006;67:429–35.

	44.	 Dave D, Saffer H. Alcohol demand and risk preference. J Econ Psychol. 
2008;29:810–31.

	45.	 Reid MC, Fiellin DA, O’Connor PG. Hazardous and harmful alcohol con-
sumption in primary care. Arch Intern Med. 1999;159:1681–9.

	46.	 Cochrane J, Chen H, Conigrave KM, Hao W. Alcohol use in China. Alcohol 
Alcohol. 2003;38:537–42.

	47.	 Katerndahl DA, Bell IR, Palmer RF, Miller CS. Chemical intolerance in 
primary care settings: prevalence, comorbidity, and outcomes. Ann Fam 
Med. 2012;10:357–65.

	48.	 National Institutes of Health. Clinical guidelines on the identification, 
evaluation, and treatment of overweight and obesity in adults: the 
evidence report. Obes Res. 1998;6(suppl 2):51S-209S.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


	The effects of smoking, regular drinking, and unhealthy weight on health care utilization in China
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusion: 

	Background
	Methods
	Data source
	Dependent variables
	Independent variables
	Statistical analysis

	Results
	Discussion
	Conclusions
	Acknowledgments
	References


