International Journal for Equity in Health© The Author(s). 2017
10.1186/s12939-017-0544-8

Research

The role of parental health care utilization in children’s unnecessary utilization in China: evidence from Shaanxi province

Yi Zhang1  , Zhongliang Zhou2   and Yafei Si2  
(1)Jinhe Center for Economic Research, Xi’an Jiaotong University, No. 28 Xianning West Road, Xi’an, Shaanxi, 710049, China

(2)School of Public Policy and Administration, Xi’an Jiaotong University, No. 28 Xianning West Road, Xi’an, Shaanxi, 710049, China

 

 
Yi Zhang
Email: zhangyi.econ@mail.xjtu.edu.cn

 
Zhongliang Zhou (Corresponding author)
Email: zzliang1981@mail.xjtu.edu.cn

 
Yafei Si
Email: hanshi8860@126.com



Received: 1 July 2016Accepted: 28 February 2017Published online: 9 March 2017
Abstract
Background
China has a large population of children under 18 years of age, whose health is of great concern to the Chinese health care system. However, few studies have been conducted to analyze the factors associated with children’s unnecessary health care utilization in China. The objective of this study is to provide some empirical evidence on this issue by investigating the role of parental health care utilization in children’s unnecessary health care use.

Methods
The data were obtained from the fifth Health Service Survey of Shaanxi province in 2013. We employed three dependent variables to measure children’s health care utilization: the number of children’s outpatient visits during the past 2 weeks, whether or not infusion was used if the child had any outpatient visits during the past 2 weeks, and the number of children’s inpatient visits during last year. Based on specific characteristics of these outcome variables, negative binomial models were used for the non-negative numbers of outpatient and inpatient visits, while a probit model was used for the zero-one indicator variable showing whether infusion was used during outpatient visits.

Results
Based on a sample of 11,024 children, our results of multivariate analysis showed that children whose parents used outpatient care were estimated to have a larger number of outpatient visits than those whose parents did not have outpatient visits in the past 2 weeks (with a difference of 0.0393 visits). Among children having outpatient visits in the last 2 weeks, the probability of obtaining infusion was 57.01 percentage points higher for children whose parents used infusion in the past 2 weeks than the probability for those whose parents did not use infusion. The predicted number of inpatient visits was higher for children whose parents used inpatient services in the last year, compared with the group whose parents did not use (with a difference of 0.0567 visits). Moreover, we noted that the positive association between parental and children’s health care use was more prominent among younger children.

Conclusions
Chinese children whose parents were high health care users were more likely to overuse health care services, holding other factors constant. Parents can play an important role in reducing children’s unnecessary outpatient visits, infusion use, and inpatient visits. The results suggest that interventions aimed at affecting patterns of parental use may be helpful in improving appropriate health care utilization for children.
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Background
According to the 2010 population census of China, children younger than 18 years of age accounted 279 million (21%) of China’s population [1]. Child health is of great concern for at least two reasons. First, children are especially vulnerable to diseases and injuries. Additionally, child health is closely related to adult health either from the perspective of epidemiology [2–4] or from the perspective of human capital accumulation [5, 6]. In recent years, a series laws and regulations, including the 1995, 2001, and 2011 Guidelines for Chinese Children’s Development [7, 8], have been implemented aiming at improving child health.
This raises the importance of promoting appropriate use of health care services among children in China. In recent years, due to the current profit-driven health care system [9–11], unnecessary use of health care services has become an increasingly severe problem in China. One case in point is the high use of antibiotics and injections [10, 12]. It was found in a study conducted in 1990 that antibiotics took about half of all prescriptions across 10 provinces in western China [13]. Based on examinations of 230,800 prescriptions written between 2007 and 2009 by 784 community health institutions in 28 cities across China, Li et al. [11] showed that in China prescriptions for antibiotics were twice more than what is recommended by the World Health Organization and rates of injection were three times higher than the estimates from other developing countries.
Moreover, there is some evidence showing that children have relatively high rates of health care use in China. Based on 2013 Analysis Report of National Health Service Survey in China [14], on average per 1000 children aged 0–4 years, the 2-week outpatient utilization rate was around 14.6% and the annual hospitalization rate was 8.6%. In contrast, the corresponding rates were 4.8% and 7.3% for adults aged 25–34 years, and 8.5% and 5.5% for adults aged 35–44 years. Besides, compared with the data from other countries, we found that Chinese children may use more health care services than their international counterparts. For example, according to the Medical Expenditure Panel Survey (MEPS), the annual rate of hospital inpatient discharges was 5% for U.S. children aged 0–4 years in 2013. Given these facts, we argue that how to reduce unnecessary use of health care for children has become a critical policy issue to be analyzed in China.
Unfortunately, few studies have been conducted to identify the factors associated with unnecessary health care utilization among Chinese children. In this paper, we aim to examine this issue by investigating the role of parental health care utilization in children’s unnecessary utilization in China. Our strategy is to compare health care utilization between the group of children whose parents were high health care users and the group whose parents were low users. In the current context of China, a positive correlation between parental and children’s health care utilization in a multivariate analysis would therefore suggest some evidence for the unnecessary use of health care services in the group of children whose parents used more health care.
We are motivated by the fact that children usually cannot make their own decisions on health care use and therefore parents, as the main caregivers, are the core decision makers on the amount and quality of health care services that children receive. Among parental attributes which may affect the health care decisions for children, parents’ own use of health care services has been shown to be a key factor for their children’s pattern of utilization.
Some early studies have presented positive correlations between parental and pediatric use of health care services. Tessler and Mechanic [15] found that children had higher use of health care services if their mothers have used more services for themselves in the past year. A study conducted by Wolfe [16] focused on a sample of children aged 1 to 11 years in New York and showed that parental use of health care services was a significant predictor for the volume of doctor visits by children. In more recent studies, such as Newacheck and Halfon [17] and Hanson [18], parental use of health care services was considered as a proxy to represent parental health beliefs and experience within the health care system. These, together with many other studies [19–26], suggested that parental health-seeking behavior and their attitudes towards the health care system would determine how their children use health care services, with higher parental use associated with higher children use. In particular, Newacheck [26] pointed out that the probability of being high users of physician services was nearly four times higher for U.S. children whose mother had high physician use than for those children whose mother had low physician use.
Parental use of health care services may play an especially important role in influencing children’s health care use in China. Different from the “individualist worldview” in the western countries, China has a “family-centered” culture. This gives Chinese parents supreme authority over their children: they are to decide children’s religion and education, manage children’s time, and make medical decisions for children [27]. There has been empirical evidence showing that Chinese parents made more decisions for children compared with American parents [28]. With respect to medical decision-making, Chinese parents not only decide whether their children would visit any health care institution, but also make the final decision whether their children would take any specific medical treatment given doctor’s suggestions. In this case, parental health beliefs and experiences are important to determine children’s health care utilization.
Previous studies also showed that income may be positively related to the use of health care services as it reflects the resources available to the family for the use of services. Gao et al. [29] found that low-income people in urban China experienced financial difficulties in seeking outpatient and inpatient care. Focusing on rural China, Wang et al. [30] and Zhou et al. [31] showed that both outpatient and inpatient visits increased in response to income growth.
Another important resource factor for health care utilization is insurance. In China, urban children are mainly covered by the Urban Resident Basic Medical Insurance Scheme (URBMI) established in 2007 and rural children are mainly covered by the New Cooperative Medical Scheme (NCMS) established in 2003. Both schemes are subsidized voluntary health insurance programs. By the end of 2013, around 2.9 billion and 8 billion people (including children) were covered by URBMI and NCMS across the country [14, 32]. The actual reimbursement rates for urban and rural residents in these two schemes were estimated to be 53.6% and 50.1% in 2013, respectively [14]. There has been evidence that these schemes have increased outpatient and inpatient utilization among the participants [33, 34]. However, as both schemes provide partial insurance, health care utilization is still dependent on income in China. Previous studies have shown that out-of pocket expense per outpatient visit has not been reduced under these programs [33, 35].
This paper contributes to the existing literature in two ways. First, to our best knowledge, this is the first study to systematically examine the potential factors of children’s unnecessary health care utilization in China. We study this issue by investigating whether parental health care utilization was associated with children’s unnecessary health care utilization. As parental influence may vary as a result of the child’s stage of development, we further examine the association between parental and children’s health care use for different age groups of children. Considering the potential problem of unnecessary health care use among Chinese children and the high involvement of Chinese parents in their children’s medical decision-making, we argue that our study has important policy implications in improving the appropriate level of children’s health care utilization in the current context of China.
Second, we analyze the parents-children relationship across several health services, including outpatient visits, infusion usage, and inpatient stays. As pointed out by Minkovitz et al. [22], extending the focus of attention from physician visits, which was the main research subject of most prior studies, to a larger set of medical services may help us obtain a more complete picture of the issue under investigation. In particular, considering the rapidly growing rates of antibiotic resistance in China [36, 37] and the risk of blood-borne virus transmission [38], we claim that analyzing infusion usage has special policy relevance at the current stage.

Methods
Data source
The data was obtained from the fifth National Health Service Survey (NHSS) in Shaanxi province in 2013. The NHSS was organized and conducted by the Centre for Health Statistics and Information of the Chinese Ministry of Health and has been conducted every five years since 1993. The main purpose of this survey is to collect information on health care need, utilization, quality, and expenditure, to evaluate the performance of health reform and development of the previous five years, and to provide proofs for China’s health care planning, targets, and major action plans. The survey data has been used in many previous studies [30, 35, 39–41].
Representative samples were obtained through a four-stage stratified random sampling procedure before any individual interview was conducted [14]. In the first stage, 32 out of total 107 counties or districts of Shaanxi Province were randomly selected into the sample. In the second stage, 5 townships or streets were randomly chosen from each of the selected counties or districts. In the third stage, 2 villages or residents’ communities in each selected township were randomly selected. In the last stage, 60 households were randomly selected in each sampled village/community. Finally, 20,700 households were identified.
The NHSS questionnaire mainly includes household demographics, socioeconomic status, self-reported health status, and health care utilization. Qualified investigators were employed in order to collect household data. They visited sample households and interviewed each household member face-to-face one by one. Data were collected from 57,529 respondents. Residents were required to answer questions themselves. Information on children was collected through their parents. The adult in-person response rate was 82.1%.
Quality control was implemented through the survey. The investigators were mainly local medical workers and investigation instructors were mainly doctors from township hospitals or health institutions and above. Investigation instructors revisited 5% of the sample households and asked 14 key questions again in order to check the accuracy of data recorded by investigators. The compliance rate after countercheck was over 97.7%. Various survey data tests, including the Myer’s index, the goodness-of-fit test, DELTA dissimilarity coefficient and GINI concentration ratio, were applied to check data quality and consistency. Results showed: the survey had no age preference; the sampled age distribution was not significantly different from the overall distribution; the size of surveyed households was consistent with that of the population.
For the purpose of this study, we identified 11,024 children under 18 years of age. To analyze the relation between parental and children’s health care use, each of these children was paired with one parent. Given the design of the survey questionnaire, we could only obtain the parental information from the parent who was the head-of-household. Among the identified parents, 72% were male (fathers) and 28% were female (mothers). Though we were only able to obtain information on one parent from the survey, this limitation was not serious since it is the head-of-household, usually the father, who has final authority in a Chinese family and participates actively in medical decision-making [27].

Dependent variables
Children’s health care utilization
In the survey, parents were asked to answer separate questions regarding their children’s outpatient and inpatient visits during certain periods preceding the interview. We selected the following three variables on a set of children’s use of health care services (a detailed description of the dependent variables was provided in Table 1):Table 1Description of dependent variables


	Dependent variable
	Explanation

	Outpatient visit
	An outpatient visit was defined in the survey as a patient visit to hospital outpatient facilities in a day and included pharmaceuticals, physician visits, and outpatient surgery (excluding routine well-child visits such as general checkups and immunizations). The leading causes of outpatient visits among the surveyed children in the past 2 weeks were: common cold, upper respiratory tract infection, and influenza.

	Infusion
	The infusion variable was identified as being conditional on having an outpatient visit. The leading causes of obtaining infusion during outpatient visits in the past 2 weeks were: upper respiratory tract infection, common cold, and influenza.

	Inpatient visit
	An inpatient visit was defined as a patient visit which resulted in overnight hospitalization. The leading causes of inpatient visits among the surveyed children in the last year included: upper respiratory tract infection, pneumonia, and acute nasopharyngitis.


Note: Following previous studies on the utilization of health care services, self-reported responses were used in this study. The period of recall was 2 weeks for outpatient utilization and one year for inpatient utilization in the NHSS. Although one disadvantage of using self-reported data is that they are subject to reporting bias, using a relatively short recall period would help reduce the likelihood of recall error [64]



                              	1.Outpatient visits: Number of outpatient visits in the past 2 weeks (continuous; including zero for never).


 

	2.Infusion: Obtaining infusion during outpatient visits in the past 2 weeks (Yes = 1, No = 0).


 

	3.Inpatient visits: Number of inpatient visits in the last year (continuous; including zero for never).


 




                           


Independent variables
The independent variables along with their explanations were illustrated in Table 2. Variables on parental health care utilization reflected parental experience within the health care system and were used to proxy parental health-seeking behavior and their attitudes towards the health care system. We hypothesized that children would be more likely to be high users of health care services when parental health care use was high. In order to capture the independent effect of parental health care use on children’s unnecessary use, we also included a set of variables that might be related to parental and children’s health care use. Applying the Aday and Anderson framework [42], we included predisposing factors such as age, gender, and family structure [19, 43–46], need factors related to children’s need for care [19–21, 44], as well as enabling factors like family income and insurance coverage [47, 48].Table 2Description of independent variables


	Independent variable
	Explanation
	Note

	Parental health care utilization
	1. Parental outpatient visit: The paired parent used outpatient services in the past 2 weeks (Yes = 1, No = 0)
2. Parental infusion use: The paired parent used infusion during outpatient visits in the past 2 weeks (Yes = 1, No = 0)
3. Parental inpatient visit: The paired parent used inpatient services in the last year (Yes = 1, No = 0)
	Binary instead of count variables were employed, since only 1.71% of the surveyed parents used outpatient services more than once in the past 2 weeks and 0.46% used inpatient services more than once in the last year.

	Parental socioeconomic level
	Per capita household expenditure last year (five equal quantiles for the poorest, poor, average, rich, and the richest)
	It has shown to be a better proxy for resources available than self-reported income which is more likely to be misreported [65, 66].

	Children’s health insurance
	A child was covered by any insurance scheme (Yes = 1, No = 0)
	Among the surveyed children, 91.6% of the urban children were covered by URBMI and 96.9%% of the rural children were covered by NCMS. Since whether a child was under URBMI or NCMS depended on his/her residential area controlled later, we used an indicator variable for insurance status instead of specifying different insurance schemes.

	Children’s need for care
	1. Days of illness if a child was reported to have any illnesses or injuries in the past 2 weeks
2. Children’s height and weight (self-reported)
	We used the days of illness to indicate the severity of the illness and therefore the need for health care services. As the recall period for the days of illness was 2 weeks, this variable was not able to be taken into account in the analysis of the use of inpatient services in the last year.

	Parental need for care
	Days of illness if the parent was reported to have any illnesses or injuries in the past 2 weeks
	Due to time inconsistency, this variable was not used in the inpatient model.

	Children’s age
	Grouped into 0–2, 3–5, 6–8, 9–11, 12–14, 15–17 years
	 
	Children’s gender
	Male or female
	 
	Children’s ethnicity
	Han or others
	 
	Parental age
	Parental age in the survey year
	 
	Residential areas
	Urban or rural
	 
	Living region
	Shanbei (north), Guanzhong (central), and Shannan (south)
	 
	Family size
	The number of members in a family
	 

Note: Though parental education has been shown to be associated with children’s health care utilization in some previous studies [17, 22], we did not include this variable as it was highly correlated with parental income in our sample



                        

Estimation methods
In this study, we examined each outcome of utilization separately. According to the Anderson health behavior model for the study of health services utilization [42, 49], it is important to specify the relevant dimension of utilization, as each may differ in type, purpose as well as the time interval involved and hence reflect different aspects of the health care seeking process. We employed two different econometric models for estimation based on the specific features of these dependent variables. For outpatient visits and inpatient visits which were measured by non-negative numbers, negative binomial regressions were adopted for modeling count outcome variables. Compared with the ordinary least squares (OLS) regression models, negative binomial models are better fitted to our utilization data as they allow for zero outcomes and can better deal with heteroscedasticity [50]. Compared with poisson regression models, negative binomial models fit the data better when there is overdispersion. For infusion use which was measured by a zero-one indicator variable, we employed a probit model to estimate the probability that a child with particular characteristics was treated with infusion during outpatient visits. The probit model is well known as a better candidate to model binary outcome variables than a linear probability model, as the homoskedasticity and normality assumptions of OLS regression are violated in the latter method [51].
As both negative binomial and probit models are nonlinear models, we take a linear approximation of the model functions. The marginal effects were calculated from predictions of a model at the means of the independent variables [52]. The regression model was specified as below:[image: $$ {Y}_i=\alpha +{\displaystyle {\sum}_j{\beta}_j{X}_{i j}+{\displaystyle {\sum}_k{\gamma}_k{Z}_{i k}+{\varepsilon}_i}} $$]

 (1)


                        
In the model above, Y
                           
                    i
                   represents for dependent variables of children’s health care utilization (i.e., outpatient visits, infusion use during outpatient visits, or inpatient visits); X
                           
                    ij
                   capture the main explanatory variables including parental care utilization, parental socioeconomic status, children’s health insurance, children’s need for care, and parental need for care; Z
                           
                    ik
                   are all the other control variables; ε
                           
                    i
                   denotes the error term. In particular, we were interested in the impact of parental utilization on children’s health care use. Following the theoretical framework in Aday and Anderson [42] and the empirical work of Minkovitz et al. [22], the three indicator variables on parental utilization separately entered into three regression models with the number of children’s outpatient visits, whether or not infusion was used during outpatient visits for children, and the number of children’s inpatient visits as dependent variables, respectively. Considering that the importance of the parental influence might vary according to the development stage of the child, the full sample was further split into three age groups, which represent pre-school (0–5), primary education (6–11), and secondary education age (12–17), respectively. The coefficients β
                           
                    j
                   and γ
                           
                    k
                   were partical effects (dY/dX
                           
                    j
                   and dY/dZ
                           
                    k
                  ) of the independent variables on the predicted count or probability of events. The analyses were performed using STATA software (version 13.1; Stata Corporation, College Station, TX).


Results
Descriptive analysis
Summary statistics for both dependent and independent variables were reported in Table 3. This study included 11,024 children under 18 years. Among them, 6.37% had at least one outpatient visit in the last 2 weeks and 5.6% experienced at least one hospital stay in the last year. The sample for the analysis of infusion use included 702 children who used outpatient services at least once in the last 2 weeks. Among them, 38.46% received the infusion treatment. In the last 2 weeks, the surveyed children had on average 0.4417 days of illness. With respect to parental health care utilization in the sample (10,696 parents included), 5.96% had at least one outpatient visit in the last 2 weeks, 36.73% obtained infusion during outpatient visits, and 6.95% had at least one inpatient visit in the last year. The average age of parents was around 34 years. The average number of days of illness was 0.9204 days for parents. The average level of per capita household expenditure in the sample ranged from 2628 Yuan (poorest) to 16207 Yuan (richest) over the last year. The majority of the surveyed children were covered by insurance (94.91%) and of Han ethnicity (98.27%). There were relatively more male (53.3%) and rural (62.13%) children in the sample.Table 3Descriptive statistics for variables


	Variable
	Number
	Mean (S.D.) or %

	Number of children’s outpatient visit
	11,024
	0.0907 (0.4173)

	 0
	10,322
	93.63

	 1
	526
	4.77

	 2
	101
	0.92

	 3 and more
	75
	0.68

	Children’s infusion use (yes or no)

	 No
	432
	61.54

	 Yes
	270
	38.46

	Number of children’s inpatient visit
	11,024
	0.0788 (0.3844)

	 0
	10,407
	94.4

	 1
	468
	4.25

	 2
	82
	0.74

	 3 and more
	67
	0.61

	Parental outpatient visit

	 Noa
                                          
	10,059
	94.04

	 Yes
	637
	5.96

	Parental infusion use

	 Noa
                                          
	403
	63.27

	 Yes
	234
	36.73

	Parental inpatient visit

	 Noa
                                          
	9,385
	93.05

	 Yes
	701
	6.95

	Parental days of illness
	10696
	0.9204 (3.0819)

	Parental age
	10696
	34.15 (12.75)

	Per capita household expense

	 Pooresta
                                          
	2,208
	2628 (737)

	 Poor
	2,206
	4503 (470)

	 Average
	2,230
	6291 (570)

	 Rich
	2,186
	8752 (938)

	 Richest
	2,205
	16207 (6686)

	Children’s insurance

	 Noa
                                          
	560
	5.09

	 Yes
	10,448
	94.91

	Children’s days of illness
	11035
	0.4417 (1.8273)

	Children’s height (cm)
	10986
	125.12 (34.24)

	Children’s weight (kg)
	10985
	32.49 (17.20)

	Children’s age

	 0-2a
                                          
	1,992
	18.07

	 3–5
	1,941
	17.61

	 6–8
	1,650
	14.97

	 9–11
	1,527
	13.85

	 12–14
	1,700
	15.42

	 15–18
	2,214
	20.08

	Gender

	 Femalea
                                          
	5,153
	46.7

	 Male
	5,882
	53.3

	Ethnicity

	 Othersa
                                          
	191
	1.73

	 Han
	10,842
	98.27

	Residential area

	 Rurala
                                          
	6,856
	62.13

	 Urban
	4,179
	37.87

	Region

	 Shannana
                                          
	4,074
	36.92

	 Guanzhong
	5,100
	46.22

	 Shanbei
	1,861
	16.86

	Family size
	11035
	4.01 (1.15)


Note: “Number” represents the number of observations of a variable

                                    aReference levels in the regressions; Outpatient visits and infusion in the past 2 weeks; Inpatient visits in the last year



                        
Figures 1, 2 and 3 illustrated the association between parental and children’s medical services utilization. In the past 2 weeks, children whose parents had at least one outpatient visit had more outpatient visits than those whose parents never used outpatient services. During outpatient visits, children whose parents obtained infusion were more likely to use infusion than those whose parents did not obtain infusion. In the last year, children whose parents had at least one inpatient visit had more inpatient visits than those whose parents had no hospital stays. Similar results could be found for different age groups of children. These findings provided some evidence for a positive association between parental and children’s health services utilization.[image: A12939_2017_544_Fig1_HTML.gif]
Fig. 1Average number of children’s outpatient visit when parents used/did not use outpatient services in the past 2 weeks




                           [image: A12939_2017_544_Fig2_HTML.gif]
Fig. 2Average probability of children’s infusion use during outpatient visits when parents obtained/did not obtain infusion during outpatient visits




                           [image: A12939_2017_544_Fig3_HTML.gif]
Fig. 3Average number of children’s inpatient visit when parents used/did not use inpatient services in the last year




                        

Regression results
Tables 4, 5 and 6 reported the results of multivariate analysis. Estimated marginal effect, standard error, and 95% confidence interval were reported for each independent variable. In multivariate regressions, we incorporated all variables illustrated in Table 2 so as to better ensure the estimated association between parental and children’s health care use was independent of the effects of other confounding factors. The dependent variable was the number of children’s outpatient visits during the past 2 weeks in Table 4, whether or not infusion was used during outpatient visits in Table 5, and the number of children’s inpatient visits during the last year in Table 6, respectively. Due to missing covariates, sample sizes were reduced in regressions. We checked the consistency between the observations used for the analyses and those in the full sample applying the chi-square test. The test result showed that our estimation results were not affected by the missing covariates. In each table, we showed the estimation results for the full sample and those for different age groups (0–5, 6–11, and 12–17). However, we should also bear in mind that focusing on different age groups largely reduced the number of observations for each subsample, which was likely to reduce the estimation efficiency and the reliability of the results. This was especially the case when we analyzed the use of infusion, for which the full sample size was already relatively small.Table 4Negative binomial regression results on the use of outpatient services in the past 2 weeks


	 	Number of children’s outpatient visit in the last 2 weeks (marginal effect reported)

	 	(1) Full sample
	(2) Age 0–5
	(3) Age 6–11
	(4) Age 12–18

	 	dy/dx
	S.E.
	95% CI
	dy/dx
	S.E.
	95% CI
	dy/dx
	S.E.
	95% CI
	dy/dx
	S.E.
	95% CI

	Parents had outpatient visit
	0.0393a
                                          
	0.0106
	0.0186
	0.0600
	0.0980a
                                          
	0.0306
	0.0381
	0.1579
	0.0170
	0.0146
	−0.0117
	0.0457
	0.0179c
                                          
	0.0107
	−0.0031
	0.0390

	Per capita household expense

	 Poor
	−0.0010
	0.0036
	−0.0080
	0.0061
	0.0057
	0.0099
	−0.0138
	0.0251
	0.0007
	0.0061
	−0.0113
	0.0127
	−0.0051c
                                          
	0.0031
	−0.0111
	0.0008

	 Average
	−0.0023
	0.0036
	−0.0094
	0.0048
	−0.0048
	0.0091
	−0.0228
	0.0131
	0.0003
	0.0065
	−0.0124
	0.0129
	−0.0031
	0.0038
	−0.0106
	0.0044

	 Rich
	−0.0016
	0.0036
	−0.0087
	0.0055
	0.0040
	0.0107
	−0.0170
	0.0251
	−0.0079
	0.0053
	−0.0183
	0.0025
	−0.0024
	0.0037
	−0.0096
	0.0048

	 Richest
	−0.0002
	0.0039
	−0.0078
	0.0075
	0.0111
	0.0118
	−0.0119
	0.0342
	−0.0086
	0.0062
	−0.0207
	0.0034
	0.0008
	0.0044
	−0.0078
	0.0094

	Children had insurance
	0.0005
	0.0040
	−0.0074
	0.0084
	0.0000
	0.0098
	−0.0191
	0.0192
	−0.0090
	0.0116
	−0.0318
	0.0137
	0.0174a
                                          
	0.0025
	0.0125
	0.0224

	Children’s days of illness
	0.0133a
                                          
	0.0008
	0.0118
	0.0147
	0.0241a
                                          
	0.0013
	0.0216
	0.0267
	0.0122a
                                          
	0.0013
	0.0096
	0.0148
	0.0045a
                                          
	0.0005
	0.0035
	0.0055

	Children’s height (ln)
	0.0034
	0.0074
	−0.0110
	0.0179
	0.0128
	0.0163
	−0.0191
	0.0447
	−0.0156
	0.0175
	−0.0498
	0.0187
	0.0047
	0.0142
	−0.0231
	0.0326

	Children’s weight (ln)
	−0.0010
	0.0039
	−0.0086
	0.0066
	−0.0053
	0.0083
	−0.0215
	0.0109
	0.0108
	0.0087
	−0.0062
	0.0279
	−0.0051
	0.0072
	−0.0191
	0.0090

	Prenatal days of illness
	−0.0013b
                                          
	0.0005
	−0.0023
	−0.0002
	−0.0033b
                                          
	0.0015
	−0.0062
	−0.0004
	−0.0001
	0.0008
	−0.0016
	0.0014
	−0.0009c
                                          
	0.0005
	−0.0018
	0.0000

	Parental age
	0.0001
	0.0001
	−0.0001
	0.0002
	0.0003
	0.0002
	−0.0001
	0.0006
	−0.0001
	0.0002
	−0.0004
	0.0003
	0.0001
	0.0002
	−0.0002
	0.0004

	Children’s age

	 3-5
	−0.0051c
                                          
	0.0030
	−0.0110
	0.0008
	−0.0126c
                                          
	0.0073
	−0.0269
	0.0017
	 	 	 	 	 	 	 	 
	 6-8
	−0.0074c
                                          
	0.0040
	−0.0152
	0.0005
	 	 	 	 	 	 	 	 	 	 	 	 
	 9-11
	−0.0161a
                                          
	0.0039
	−0.0237
	−0.0085
	 	 	 	 	−0.0100b
                                          
	0.0048
	−0.0194
	−0.0007
	 	 	 	 
	 12-14
	−0.0154a
                                          
	0.0043
	−0.0238
	−0.0069
	 	 	 	 	 	 	 	 	 	 	 	 
	 15-18
	−0.0239a
                                          
	0.0048
	−0.0333
	−0.0145
	 	 	 	 	 	 	 	 	−0.0078b
                                          
	0.0036
	−0.0148
	−0.0007

	Gender was male
	−0.0031
	0.0023
	−0.0075
	0.0014
	−0.0095c
                                          
	0.0056
	−0.0206
	0.0015
	0.0025
	0.0041
	−0.0055
	0.0106
	−0.0036
	0.0026
	−0.0086
	0.0015

	Ethnicity was Han
	−0.0004
	0.0099
	−0.0198
	0.0191
	0.0022
	0.0275
	−0.0517
	0.0560
	0.0023
	0.0170
	−0.0310
	0.0357
	0.0005
	0.0105
	−0.0200
	0.0210

	Urban
	0.0095a
                                          
	0.0028
	0.0039
	0.0150
	0.0113 c
                                          
	0.0067
	−0.0018
	0.0244
	0.0190a
                                          
	0.0063
	0.0067
	0.0314
	−0.0017
	0.0029
	−0.0074
	0.0041

	Region

	 Guanzhong
	−0.0006
	0.0026
	−0.0056
	0.0044
	−0.0011
	0.0061
	−0.0131
	0.0109
	−0.0015
	0.0045
	−0.0104
	0.0073
	0.0023
	0.0030
	−0.0036
	0.0083

	 Shanbei
	−0.0033
	0.0030
	−0.0092
	0.0026
	−0.0117
	0.0079
	−0.0272
	0.0038
	0.0012
	0.0057
	−0.0100
	0.0124
	−0.0037
	0.0039
	−0.0113
	0.0039

	Family size
	0.0022b
                                          
	0.0011
	0.0001
	0.0042
	0.0047c
                                          
	0.0026
	−0.0004
	0.0099
	0.0012
	0.0017
	−0.0022
	0.0046
	0.0014
	0.0012
	−0.0010
	0.0038

	No. of obs.
	10,596
	3,732
	3,077
	3,787


Note: aStatistically significant at the 1% level, bstatistically significant at the 5% level, cstatistically significant at the 10% level; S.E. robust standard errors; marginal effects instead of the original coefficients are reported to show the marginal change of the dependent variable given a one unit change in an explanatory variable. The reference groups were: “the poorest” for “per capita household expense”; “no” for “children had insurance”; “0-2” for “children’s age”; “female” for “gender was male”; “others” for “ethnicity was Han”; “rural” for “urban”; “Shannan” for “region”



                           Table 5Negative binomial regression results on the use of infusion during outpatient visits in the past 2 weeks


	 	Whether or not children used infusion during outpatient visits (marginal effect reported)

	 	(1) Full sample
	(2) Age 0-5
	(3) Age 6-11
	(4) Age 12-18

	 	dy/dx
	S.E.
	95% CI
	dy/dx
	S.E.
	95% CI
	dy/dx
	S.E.
	95% CI
	dy/dx
	S.E.
	95% CI

	Parents had outpatient visit
	0.5701a
                                          
	0.0518
	0.4686
	0.6716
	0.6624a
                                          
	0.0412
	0.5817
	0.7431
	0.5447b
                                          
	0.1527
	0.2454
	0.8441
	0.3005
	0.1874
	−0.0668
	0.6679

	Per capita household expense

	 Poor
	0.1114
	0.0713
	−0.0284
	0.2512
	0.2073b
                                          
	0.1036
	0.0042
	0.4104
	0.1329
	0.1337
	−0.1291
	0.3948
	−0.172
	0.1500
	−0.4660
	0.1221

	 Average
	0.0243
	0.0734
	−0.1194
	0.1681
	0.1086
	0.1137
	−0.1141
	0.3314
	−0.1129
	0.1279
	−0.3635
	0.1377
	−0.0308
	0.1764
	−0.3765
	0.3150

	 Rich
	0.1145
	0.0769
	−0.0362
	0.2652
	0.1482
	0.1089
	−0.0651
	0.3616
	0.0696
	0.1790
	−0.2812
	0.4204
	0.1024
	0.1816
	−0.2535
	0.4583

	 Richest
	0.2171a
                                          
	0.0768
	0.0665
	0.3677
	0.2940a
                                          
	0.1061
	0.0860
	0.5020
	0.4491a
                                          
	0.1494
	0.1564
	0.7418
	−0.2679a
                                          
	0.1343
	−0.5312
	−0.0046

	Children had insurance
	0.0162
	0.0798
	−0.1402
	0.1725
	0.0134
	0.0898
	−0.1627
	0.1895
	0.2024
	0.1986
	−0.1869
	0.5916
	 	 	 	 
	Children’s days of illness
	0.0170a
                                          
	0.0059
	0.0054
	0.0286
	0.0270a
                                          
	0.0090
	0.0093
	0.0447
	0.0129
	0.0119
	−0.0104
	0.0363
	−0.0039
	0.0126
	−0.0287
	0.0208

	Children’s height (ln)
	−0.3658b
                                          
	0.1470
	−0.6538
	−0.0777
	−0.3580b
                                          
	0.1696
	−0.6903
	−0.0256
	−0.2018
	0.4052
	−0.9959
	0.5924
	−3.1048a
                                          
	1.0277
	−5.1190
	−1.0905

	Children’s weight (ln)
	0.1626b
                                          
	0.0664
	0.0324
	0.2928
	0.1033
	0.0731
	−0.0400
	0.2465
	0.2773
	0.2061
	−0.1267
	0.6813
	0.6444
	0.4297
	−0.1978
	1.4866

	Prenatal days of illness
	−0.0136b
                                          
	0.0057
	−0.0247
	−0.0024
	−0.0252a
                                          
	0.0083
	−0.0415
	−0.0089
	−0.0112
	0.0126
	−0.0358
	0.0134
	−0.0036
	0.0119
	−0.0268
	0.0197

	Parental age
	0.0030a
                                          
	0.0017
	−0.0003
	0.0063
	0.0047b
                                          
	0.0022
	0.0004
	0.0089
	−0.0059
	0.0044
	−0.0144
	0.0027
	0.0001
	0.0071
	−0.0139
	0.0141

	Children’s age

	 3–5
	−0.0299
	0.0623
	−0.1520
	0.0923
	−0.0079
	0.0695
	−0.1441
	0.1284
	 	 	 	 	 	 	 	 
	 6–8
	0.0261
	0.0896
	−0.1496
	0.2018
	 	 	 	 	 	 	 	 	 	 	 	 
	 9–11
	−0.0916
	0.1032
	−0.2939
	0.1108
	 	 	 	 	−0.1808a
                                          
	0.0965
	−0.3698
	0.0083
	 	 	 	 
	 12–14
	−0.0229
	0.1298
	−0.2774
	0.2315
	 	 	 	 	 	 	 	 	 	 	 	 
	 15–18
	0.0245
	0.1472
	−0.2639
	0.3130
	 	 	 	 	 	 	 	 	0.2925b
                                          
	0.1142
	0.0687
	0.5162

	Gender was male
	0.0431
	0.0402
	−0.0356
	0.1219
	0.0601
	0.0560
	−0.0496
	0.1698
	−0.0191
	0.0822
	−0.1803
	0.1421
	0.0962
	0.1042
	−0.1229
	0.2857

	Ethnicity was Han
	−0.1443
	0.2482
	−0.6308
	0.3422
	−0.0702
	0.2942
	−0.6468
	0.5064
	 	 	 	 	 	 	 	 
	Urban
	0.0476
	0.0455
	−0.0417
	0.1368
	0.0418
	0.0623
	−0.0803
	0.1639
	0.0186
	0.0988
	−0.1751
	0.2123
	0.0962
	0.1209
	−0.1409
	0.3332

	Region

	 Guanzhong
	−0.0127
	0.0470
	−0.1049
	0.0795
	−0.0106
	0.0650
	−0.1380
	0.1167
	−0.0644
	0.0999
	−0.2601
	0.1313
	−0.1179
	0.1093
	−0.3321
	0.0963

	 Shanbei
	−0.0184
	0.0603
	−0.1366
	0.0999
	0.0066
	0.0808
	−0.1517
	0.1650
	−0.2344b
                                          
	0.0960
	−0.4225
	−0.0463
	0.0728
	0.1741
	−0.2685
	0.4141

	Family size
	0.0267
	0.0179
	−0.0084
	0.0618
	0.0394
	0.0256
	−0.0108
	0.0897
	0.0853b
                                          
	0.0357
	0.0152
	0.1553
	−0.1122b
                                          
	0.0497
	−0.2096
	−0.0148

	No. of obs.
	672
	391
	164
	115


Note: aStatistically significant at the 1% level, bstatistically significant at the 5% level, astatistically significant at the 10% level; S.E. robust standard errors; marginal effects instead of the original coefficients are reported to show the marginal change of the dependent variable given a one unit change in an explanatory variable. The reference groups were: “the poorest” for “per capita household expense”; “no” for “children had insurance”; “0–2” for “children’s age”; “female” for “gender was male”; “others” for “ethnicity was Han”; “rural” for “urban”; “Shannan” for “region”



                           Table 6Negative binomial regression results on the use of inpatient services in the last year


	 	Number of children’s inpatient visit in the last year (marginal effect reported)

	 	(1) Full sample
	(2) Age 0–5
	(3) Age 6–11
	(4) Age 12–18

	 	dy/dx
	S.E.
	95% CI
	dy/dx
	S.E.
	95% CI
	dy/dx
	S.E.
	95% CI
	dy/dx
	S.E.
	95% CI

	Parents had outpatient visit
	0.0567a
                                          
	0.0104
	0.0364
	0.0770
	0.2419a
                                          
	0.0462
	0.1514
	0.3324
	0.0239
	0.0163
	−0.0080
	0.0558
	0.0009
	0.0056
	−0.0101
	0.0119

	Per capita household expense

	 Poor
	0.0187b
                                          
	0.0080
	0.0031
	0.0343
	0.1042a
                                          
	0.0353
	0.0349
	0.1735
	−0.0058
	0.0066
	−0.0188
	0.0072
	0.0022
	0.0048
	−0.0073
	0.0116

	 Average
	0.0248a
                                          
	0.0090
	0.0072
	0.0425
	0.1355a
                                          
	0.0436
	0.0500
	0.2210
	−0.0036
	0.0072
	−0.0177
	0.0105
	0.0035
	0.0051
	−0.0065
	0.0134

	 Rich
	0.0419a
                                          
	0.0111
	0.0200
	0.0637
	0.1910a
                                          
	0.0492
	0.0945
	0.2875
	−0.0106
	0.0076
	−0.0255
	0.0044
	0.0191b
                                          
	0.0092
	0.0011
	0.0372

	 Richest
	0.0331a
                                          
	0.0103
	0.0130
	0.0532
	0.1533a
                                          
	0.0464
	0.0623
	0.2442
	−0.0082
	0.0074
	−0.0227
	0.0063
	0.0133c
                                          
	0.0071
	−0.0007
	0.0273

	Children had insurance
	0.0292a
                                          
	0.0049
	0.0195
	0.0388
	0.0941a
                                          
	0.0170
	0.0609
	0.1274
	0.0078
	0.0156
	−0.0227
	0.0383
	0.0166a
                                          
	0.0024
	0.0118
	0.0214

	Children's height (ln)
	0.0040
	0.0157
	−0.0269
	0.0348
	−0.0107
	0.0500
	−0.1087
	0.0873
	0.0545b
                                          
	0.0232
	0.0090
	0.1000
	−0.0153
	0.0159
	−0.0465
	0.0160

	Children's weight (ln)
	−0.0228a
                                          
	0.0085
	−0.0395
	−0.0060
	−0.0310
	0.0269
	−0.0838
	0.0217
	−0.0591a
                                          
	0.0115
	−0.0816
	−0.0366
	−0.0011
	0.0078
	−0.0163
	0.0142

	Parental age
	0.0004b
                                          
	0.0002
	0.0001
	0.0007
	0.0008
	0.0005
	−0.0002
	0.0018
	0.0008a
                                          
	0.0002
	0.0003
	0.0012
	0.0001
	0.0002
	−0.0002
	0.0004

	Children's age

	 3-5
	−0.0114c
                                          
	0.0058
	−0.0227
	0.0000
	−0.0446b
                                          
	0.0213
	−0.0863
	−0.0028
	 	 	 	 	 	 	 	 
	 6-8
	−0.0352a
                                          
	0.0054
	−0.0458
	−0.0246
	 	 	 	 	 	 	 	 	 	 	 	 
	 9-11
	−0.0467a
                                          
	0.0053
	−0.0571
	−0.0362
	 	 	 	 	−0.0113c
                                          
	0.0065
	−0.0241
	0.0014
	 	 	 	 
	 12-14
	−0.0480a
                                          
	0.0066
	−0.0610
	−0.0351
	 	 	 	 	 	 	 	 	 	 	 	 
	 15-18
	−0.0545a
                                          
	0.0077
	−0.0697
	−0.0394
	 	 	 	 	 	 	 	 	−0.0008
	0.0029
	−0.0065
	0.0048

	Gender was male
	0.0116a
                                          
	0.0041
	0.0036
	0.0196
	0.0213
	0.0153
	−0.0086
	0.0512
	0.0130b
                                          
	0.0055
	0.0022
	0.0237
	0.0054b
                                          
	0.0026
	0.0003
	0.0105

	Ethnicity was Han
	0.0217b
                                          
	0.0104
	0.0014
	0.0421
	0.0781b
                                          
	0.0341
	0.0113
	0.1448
	0.0080
	0.0193
	−0.0298
	0.0458
	−0.0029
	0.0135
	−0.0293
	0.0235

	Urban
	−0.0113a
                                          
	0.0043
	−0.0197
	−0.0029
	−0.0342b
                                          
	0.0162
	−0.0659
	−0.0024
	−0.0044
	0.0059
	−0.0158
	0.0071
	−0.0030
	0.0025
	−0.0079
	0.0019

	Region

	 Guanzhong
	0.0194a
                                          
	0.0049
	0.0099
	0.0289
	0.0482a
                                          
	0.0176
	0.0136
	0.0827
	0.0278a
                                          
	0.0080
	0.0121
	0.0435
	0.0028
	0.0027
	−0.0024
	0.0080

	 Shanbei
	−0.0054
	0.0062
	−0.0176
	0.0068
	−0.0368c
                                          
	0.0214
	−0.0789
	0.0052
	0.0359b
                                          
	0.0156
	0.0053
	0.0665
	−0.0084a
                                          
	0.0026
	−0.0134
	−0.0034

	Family size
	0.0068a
                                          
	0.0020
	0.0030
	0.0106
	0.0326a
                                          
	0.0077
	0.0176
	0.0476
	−0.0041c
                                          
	0.0024
	−0.0088
	0.0007
	0.0024b
                                          
	0.0010
	0.0005
	0.0044

	No. of obs.
	9,998
	3,546
	2,918
	3,534


Note: aStatistically significant at the 1% level, bstatistically significant at the 5% level, cstatistically significant at the 10% level; S.E. robust standard errors; marginal effects instead of the original coefficients are reported to show the marginal change of the dependent variable given a one unit change in an explanatory variable. The reference groups were: “the poorest” for “per capita household expense”; “no” for “children had insurance”; “0–2” for “children’s age”; “female” for “gender was male”; “others” for “ethnicity was Han”; “rural” for “urban”; “Shannan” for “region”



                        
In Table 4, for the full sample, holding other variables constant, the predicted number of outpatient visits was on average higher for the group of children whose parents had outpatient visits during the past 2 weeks, compared to the group whose parents did not have outpatient visits (with a difference of 0.0393 visits). The estimated difference was statistically significant. We also found that the number of children’s outpatient visits was significantly positively associated with their days of illness during the past 2 weeks. For the full sample, given a 1 day increase in the number of illness days, children were estimated to have 0.0133 more outpatient visits. Children’s use of outpatient services was not significantly related to per capita household expense or the insurance status of children. Parental days of illness had a significantly negative effect on the number of children’s outpatient visits. Among all the age groups of children, the number of outpatient visits significantly decreased with children’s age. Compared with rural children, urban children visited the outpatient department more frequently (0.0095 more visits in the full sample). Children from larger families reported a larger number of outpatient visits. These differences were statistically significant.
In Table 5, a child had a higher probability of obtaining infusion during outpatient visits if his/her parent used infusion in the past 2 weeks (57.01 percentage points higher). The difference was statistically significant for children aged 0–11 years. For children aged 12–17, children’s use of infusion during outpatient visits was not significantly associated with parental use of infusion. Among young children aged 0–5 years, the probability of using infusion during outpatient visits in the past 2 weeks was significantly positively correlated with their days of illness, but significantly negatively correlated with parental days of illness. We found that elder parents were significantly more inclined to have their children receive infusion treatment. In addition, there was some mild evidence that the probability of using infusion during outpatient visits was positively correlated with per capita household expense.
In Table 6, for the full sample, children with parents who were hospitalized last year were estimated to have a larger number of inpatient visits than those whose parents used no inpatient services last year. The difference was 0.0567 visits and statistically significant. The positive association between parental and children’s use of inpatient services was only significant among children aged 0–5 years. Per capita household expenditure was significantly related to the use of inpatient services. Children with insurance coverage were found to have a statistically significant larger number of inpatient visits compared to those being uninsured. The results also showed that older children had fewer inpatient visits in the last year. The predicted number of inpatient visits was higher for boys than that for girls (boys had 0.0116 more visits in the full sample). Relative to the base group of the southern region (Shannan), children living in the central part of the province (Guanzhong) had more visits for inpatient care (0.0194 more visits in the full sample). Children living in the rural area had a larger number of inpatient visits (0.0113 more visits in the full sample) than those living in the urban area. These differences were all statistically significant. We also found that the number of inpatient visits was significantly positively correlated with parental age and the size of the family.


Discussion
This study provided empirical evidence for the association between parental and children’s unnecessary health care utilization in China. We found that children, especially young children, used more health care services if their parents themselves used more health care services. This positive correlation was found in a set of healthcare services, including outpatient care, infusion during outpatient visits, and hospitalization, after controlling for various individual, parental, and family characteristics. The existing literature on the association between parental and children’s health care use has been mainly focused on US children. Few relevant studies could be identified for children in the developing world. Our results are consistent with previous US-based findings, though based on different sample and methodology, with respect to outpatient care [17–19, 22] and inpatient visits [22]. In addition, compared with previous studies, we reported new evidence on the association between parental and children’s health care use for different age groups of children and for the utilization of infusion.
In this study, parental use of health care services was used to represent parental health-seeking behavior and their attitudes towards the health care system. The results supported our hypothesis that parents who used more health care services tended to have their children receive more medical services as well. The association between parental and children’s health care utilization implies that programs and policies designed to change parental health-seeking behaviors may be effective in reducing unnecessary use of health care services among children. In particular, providing parents with sufficient health-related knowledge, for example on the pros and cons of using infusion, may reduce overuse of antibiotics and risks related with acupuncture and blood transfusion [10, 38], which exert adverse consequences on child health [53]. Moreover, as the positive association between parental and children’s health care use was found to be more significant among young children, policy or educational interventions targeting parents of young children could be more efficient.
Compared with uninsured children, children covered by insurance had more inpatient visits. Since both URBMI for urban children and NCMS for rural children were designed to reduce the risk of catastrophic health spending and did not cover (or partially covered) outpatient services, insurance status was not an important predictor for children’s use of outpatient care. On the one hand, insurance might help increase the likelihood of children seeking inpatient care as a proportion of the inpatient expense was reimbursed. On the other hand, previous studies have shown that medical insurance, combined with fee-for-service provision and provider bonuses, might encourage the use of more expensive health care services [54, 55]. Such insurance-induced moral hazard might be related to the overuse of health care services. However, using the current data in this study, we were not able to provide direct evidence to clarity this issue.
We found that per capita household expense was positively associated with children’s use of inpatient services in the last year, while it had no effect on children’s use of outpatient services in the past 2 weeks. The results are consistent with findings in Zhou et al. [31], which calculated the income elasticity of healthcare demand in rural China and found a faster growth of inpatient services than outpatient services in response to income growth. Per capita household expense was significantly positive even after controlling for insurance status in the inpatient model. The finding might be related to the fact that even for inpatient care, both URBMI and NCMS had high deductibles, low ceilings, and high coinsurance rates [33, 34]. The results imply that programs reducing unnecessary health care utilization among children could be more effective if targeted at expensive health care services.
Measured by the days of illness in the past 2 weeks, children’s need for care was found to be positively associated with the number of outpatient visits in the past 2 weeks and the probability of using infusion during outpatient visits. The results are consistent with previous studies using children’s general health status to proxy the need for care [17–20, 22, 44]. Unfortunately, the variable on the days of illness in the past 2 weeks was hard to be applied to reflect children’s need for inpatient care in the last year. This omission might bias the estimates in the inpatient model, since children’s need for care was not only an important predictor for children’s use of care but also correlated with other explanatory variables. Though it would be nice to conclude whether the estimate on parental use of inpatient services had an upward or downward bias, the conclusion was not possible without further assumptions.
The limitation of using the days of illness in the past 2 weeks to measure children’s need for care was partially mitigated by adding into all regressions two other need variables reflecting overall child health: children’s height and weight [56, 57]. The results showed that children with low weight (conditional on height and age) had more inpatient visits last year and those with low height (conditional on weight and age) were more likely to use infusion during outpatient visits in the past 2 weeks. Consistent with the results of using the days of illness, these findings suggested that children with relatively poor health status used more health care services. We acknowledge that more accurate information on children’s need for care would improve the quality of the study. Nevertheless, with respect to the focused variable in our study, many previous studies have shown that parental use of health care was a significant predictor for children’s health care utilization after controlling for children’s need for care [17–19, 22].
The results showed that the number of children’s outpatient visits in the past 2 weeks and the probability of using infusion during outpatient visits were negatively associated with parental days of illness in the past 2 weeks. One hypothesis was that healthy parents were more capable of providing sufficient care to children including taking them to hospital and making medical decisions. Some previous studies which used yearly information on parental health status showed that healthy parents raised healthy children who used fewer health care services [17, 22]. However, as parental need for care was measured for the past 2 weeks in this study, we found no evidence for such a relationship, which might be more likely to exist in the long run.
Another interesting finding was that urban children used more outpatient care while rural children used more inpatient services. One speculation might be that urban children had a better access to high-quality outpatient care, which prevented the illness getting worse and therefore lowered the probability of hospitalization. Moreover, it has been found that inpatient visits per capita increased much faster than outpatient visits per capita in rural China after implementing NCMS which addressed little attention on outpatient care [14, 35].
We found that children’s use of health care services was negatively associated with their age. One explanation for this finding might be that younger children would be more vulnerable and therefore use more health care services. It might also be related to “fears” of new parents who tend to overuse health care services due to the lack of experience and knowledge [58, 59].
Parental age was shown to be positively related to the probability of using infusion during outpatient visits in the past 2 weeks and the number of inpatient visits last year. The association between parental age and children’s use of health care is theoretically unclear yet, but one hypothesis is that parental age may be positively correlated with the socioeconomic level of a family.
The results also showed that boys used more inpatient services than girls in our sample. Our results supported earlier findings that boys may use more health care services than girls [19, 20]. It is likely that boys report more injuries [14, 60]. In addition, previous studies showed that boys may have more biological health problems, such as respiratory diseases and autoimmune diseases, than girls [61, 62].
This study suffers from several limitations and raises several opportunities for future studies. First, in our study, only information on one parent, the head-of-household, was available. We were not able to conduct subsample analysis for the group of fathers and the group of mothers as most parents in our sample were fathers. With more information in the future, it would be interesting to see how the relationship between parental and children’s health care use may vary across these two groups. Second, given the current data, we were unable to assess how psychological factors were related to health care utilization as shown in previous studies [19, 23, 63]. To explore this issue, designing relevant questions should be specifically considered in future surveys. Third, our data did not allow us to test any hypothesis on the role of providers in generating supplier-induced overuse of health care services. More information on health provider characteristics, such as incentives, levels of training, and practice patterns, will be needed to study provider-induced moral hazard.

Conclusions
With multivariate analyses, we found that children would use more outpatient care, infusion treatment, and inpatient care when their parents themselves used the corresponding medical services during the same time frame. The results suggested that Chinese children whose parents were high health care users were more likely to overuse health care services, holding other factors constant. Our findings imply that parents can play an important role in reducing children’s unnecessary health care utilization. The key is to change parental health-seeking beliefs and behaviors. Possible and effective communication strategies (such as the use of mass media and short message service text) should be explored to educate parents, especially parents of young children, on the potential adverse effects of overusing medications.

Acknowledgements
Not applicable.
Funding
This study was funded by the Research Program of Shaanxi Soft Science (2015KRM117), Shaanxi provincial youth star of science and technology in 2016, the Basic Scientific Research Funding of Xi’an Jiaotong University (SK2015007), the National Program for Support of Top-notch Young Professionals and China Medical Board (15–227). The funding bodies had no further involvement in the research process.

Availability of data and materials
Please contact author for data requests.

Authors’ contributions
YZ and ZZ designed the study. ZZ and YS conducted the statistical analysis. YZ drafted and edited the manuscript. All authors read and approved the final manuscript.

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

Consent for publication
Not applicable since the manuscript does not contain any individual person’s data in any form (including individual details, images or videos).

Ethics approval and consent to participate
The study protocol was reviewed and approved by the Ethics Committee of Xi’an Jiaotong University Health Science Center (approval number: 2015–644).


[image: Creative Commons]
                           Open AccessThis article is distributed under the terms of the Creative Commons Attribution 4.0 International License (http://​creativecommons.​org/​licenses/​by/​4.​0/​), which permits unrestricted use, distribution, and reproduction in any medium, provided you give appropriate credit to the original author(s) and the source, provide a link to the Creative Commons license, and indicate if changes were made. The Creative Commons Public Domain Dedication waiver (http://​creativecommons.​org/​publicdomain/​zero/​1.​0/​) applies to the data made available in this article, unless otherwise stated.

References
1.
UNICEF. What census data can tell us about children in China–facts and figures 2013. Beijing: UNICEF China; 2014.

2.
Barker D. Mothers, babies and health in later life. Edinburgh: Churchill Livingstone; 1998.

3.
Gluckman PD, Hanson MA. Adult disease: echoes of the past. Eur J Endocrinol. 2006;155(1):47–50.CrossRef

4.
Currie J. Healthy, wealthy, and wise: socioeconomic status, poor health in childhood, and human capital development. J Econ Lit. 2009;47(1):87–122.CrossRef

5.
Grossman M. The demand for health: a theoretical and empirical investigation. New York: National Bureau of Economic Research; 1972.

6.
Heckman JJ. The economics, technology and neuroscience of human capability formation. Proc Natl Acad Sci U S A. 2007;104(33):13250–5.CrossRefPubMedPubMedCentral

7.
Ministry of Health of the People’s Republic of China website. Guidelines for Chinese Children’s development (2001–2010).

8.
Ministry of Health of the People’s Republic of China website. Guidelines for Chinese Children’s development (2011–2020).

9.
Yip W, Hsiao WC. The Chinese health system at a crossroads. Health Aff. 2008;27(2):460–8.CrossRef

10.
Reynolds L, Mckee M. Factors influencing antibiotic prescribing in China: an exploratory analysis. Health Policy. 2009;90(1):32–6.CrossRefPubMed

11.
Li Y, Xu J, Wang F, et al. Overprescribing in China, driven by financial incentives, results in very high use of antibiotics, injections, and corticosteroids. Health Aff. 2012;31(5):1075–82.CrossRef

12.
Yan YW, Yan J, Zhang GP, et al. Prevalence of injections and knowledge of safe injections among rural residents in central China. Singapore Med J. 2007;48(8):769–74.PubMed

13.
Dong L, Yan H, Wang D. Antibiotic prescribing patterns in village health clinics across 10 provinces of Western China. J Antimicrob Chemother. 2008;62(2):410–5.CrossRefPubMed

14.
Center for Health Statistics and Information of MOH. An analysis report of the National Health Services Survey in China, 2013. http://​www.​moh.​gov.​cn. Accessed 15 Nov 2015.

15.
Tessler R, Mechanic D. Factors affecting children’s use of physician services in a prepaid group practice. Med Care. 1978;16(1):33–46.CrossRefPubMed

16.
Wolfe BL. Children’s utilization of medical care. Med Care. 1980;18(12):1196–207.CrossRefPubMed

17.
Newacheck PW, Halfon N. The association between mother’s and children’s use of physician services. Med Care. 1986;24(24):30–8.CrossRefPubMed

18.
Hanson KL. Is insurance for children enough? The link between parental and children’s health care use revisited. Inquiry. 1998;35:294–302.PubMed

19.
Riley AW, Finney JW, Mellits ED, Starfield B, Kidwell S, Quaskey S, et al. Determinants of children’s health care use: an investigation of psychosocial factors. Med Care. 1993;31:767–83.CrossRefPubMed

20.
Starfield B, Hankin J, Steinwachs D, et al. Utilization and morbidity: random or tandem? Pediatrics. 1985;75:241–7.PubMed

21.
Janicke DM, Finney JW, Riley AW. Children’s health care use: a prospective investigation of factors related to care-seeking. Med Care. 2001;39:990–1001.CrossRefPubMed

22.
Minkovitz CS, O’Campo PJ, Chen YH, Grason HA. Associations between maternal and child health status and patterns of medical care use. Ambul Pediatr. 2002;2(2):85–92.CrossRefPubMed

23.
Ward A, Pratt C. Psychosocial influences on the use of health care by children. Aust N Z J Public Health. 1996;20:309–16.CrossRefPubMed

24.
Horwitz S, Morgenstern H, Berkman L. The impact of social stressors and social networks on pediatric medical care use. Med Care. 1985;23(8):946–59.CrossRefPubMed

25.
Janicke DM, Finney JW. Children’s primary health care services: social-cognitive factors related to utilization. J Pediatr Psychol. 2003;28(8):547–58.CrossRefPubMed

26.
Newacheck PW. Characteristics of children with high and low usage of physician services. Med Care. 1992;30(1):30–42.CrossRefPubMed

27.
Hui E. Chinese health care ethics. In: Coward H, Ratanakul P, editors. A cross-cultural dialogue on health care ethics. Waterloo: Wilfred Laurier University Press; 1999.

28.
Qin L, Pomerantz EM, Wang Q. Are gains in decision-making autonomy during early adolescence beneficial for emotional functioning? The case of the United States and China. Child Dev. 2009;80(6):1705–21.CrossRefPubMed

29.
Gao J, Tang S, Tolhurst R, et al. Changing access to health services in urban China: implications for equity. Health Policy Plan. 2001;16(3):302–12.CrossRefPubMed

30.
Wang H, Yip W, Zhang L, et al. Community-based health insurance in poor rural China: the distribution of net benefits. Health Policy Plan. 2005;20(6):366–74.CrossRefPubMed

31.
Zhou Z, Su Y, Gao J, Xu L, Zhang Y. New estimates of elasticity of demand for healthcare in rural China. Health Policy. 2011;103:255–65.CrossRefPubMed

32.
Ministry of Human Resources and Social Security of China: Statistical Bulletin of Human Resources and Social Security Development in the Year of 2013. http://​www.​mohrss.​gov.​cn. Accessed 27 Nov 2015.

33.
Zhou Z, Zhu L, Zhou ZY, Li Z, Gao J, Chen G. The effects of China’s urban basic medical insurance schemes on the equity of health service utilisation: evidence from Shaanxi province. Int J Equity Health. 2014;13:23.CrossRefPubMedPubMedCentral

34.
You X, Kobayashi Y. The new cooperative medical scheme in China. Health policy. 2009;91(1):1–9.CrossRefPubMed

35.
Wagstaff A, Lindelow M, Jun G, et al. Extending health insurance to the rural population: an impact evaluation of China’s new cooperative medical scheme. J Health Econ. 2009;28(1):1–19.CrossRefPubMed

36.
Zhang R, Eggleston K, Rotimi V, et al. Antibiotic resistance as a global threat: evidence from China, Kuwait and the United States. Glob Health. 2006;2(1):1.CrossRef

37.
Yao K, Yang Y. Streptococcus pneumoniae diseases in Chinese children: past, present and future. Vaccine. 2008;26(35):4425–33.CrossRefPubMed

38.
Reynolds L, McKee M. Matching supply and demand for blood in Guizhou province, China: an unresolved challenge. J Public Health. 2010:32(1):103–9.CrossRef

39.
Tang S, Meng Q, Chen L, et al. Tackling the challenges to health equity in China. Lancet. 2008;372(9648):1493–501.CrossRefPubMed

40.
Gao J, Qian J, Tang S, et al. Health equity in transition from planned to market economy in China. Health Policy Plan. 2002;17 suppl 1:20–9.CrossRefPubMed

41.
Yip WCM, Hsiao WC, Chen W, et al. Early appraisal of China’s huge and complex health-care reforms. Lancet. 2012;379(9818):833–42.CrossRefPubMed

42.
Aday LA, Andersen RM. A framework for the study of access to medical care. Health Serv Res. 1974;9:208–20.PubMedPubMedCentral

43.
Cafferata GL, Kasper JD. Family structure and children’s use of ambulatory physician services. Med Care. 1985;23:350–60.CrossRefPubMed

44.
Woodward CA, Boyle MH, Offord DR, Cadman DT, Links PS, Munroe-Blum H, et al. Ontario child health study: patterns of ambulatory medical care utilization and their correlates. Pediatrics. 1988;82:425–34.PubMed

45.
Heaton TB, Forste R, Hoffmann JP, Flake D. Cross-national variation in family influences on child health. Soc Sci Med. 2005;60(1):97–108.CrossRefPubMed

46.
Gorman BK, Braverman J. Family structure differences in health care utilization among U.S. children. Soc Sci Med. 2008;67(11):1766–75.CrossRefPubMed

47.
Newacheck PW, Stoddard JJ, Hughes DC, Pearl M. Health insurance and access to primary care for children. New Engl J Med. 1998;19:513–9.CrossRef

48.
Wolinsky FD. Assessing the effects of predisposing, enabling, and illness-morbidity characteristics on health service utilization. J Health Soc Behav. 1978;19(4):384–96.CrossRefPubMed

49.
Andersen R. A behavioral model of families’ use of health services. Research Ser. 1968;25.

50.
Diehr P, Yana D, Ash A, Hornbook M, Lin DY. Methods for analyzing healthcare utilization and costs. Annu Rev Public Health. 1999;20:125–44.CrossRefPubMed

51.
Long JS. Regression models for categorical and limited dependent variables. Thousand Oaks: Sage Publications; 1997.

52.
Greene WH. Econometric analysis. Pearson Education India, 2003.

53.
Reynolds L, McKee M. Serve the people or close the sale? Profit-driven overuse of injections and infusions in China’s market-based healthcare system. Int J Health Plann Manage. 2011;26:449–70.CrossRefPubMed

54.
Dong H, Bogg L, Rehnberg C, et al. Association between health insurance and antibiotics prescribing in four counties in rural China. Health Policy. 1999;48(1):29–45.CrossRefPubMed

55.
Bogg L, Hengjin D, Keli W, et al. The cost of coverage: rural health insurance in China. Health Policy Plan. 1996;11(3):238–52.CrossRefPubMed

56.
Martorell R, Habicht JP. Growth in early childhood in developing countries. In: Falkner F, Tanner JM, editors. Human growth: a comprehensive treatise, vol. 3. New York: Plenum Press; 1986.

57.
Waterlow JC, Buzina R, Keller W, et al. The presentation and use of height and weight data for comparing the nutritional status of groups of children under the age of 10 years. Bull World Health Organ. 1977;55(4):489.PubMedPubMedCentral

58.
Wyne AH, Adenubi JO, Shalan T, et al. Feeding and socioeconomic characteristics of nursing caries children in a Saudi population. Pediatr Dent. 1995;17(7):451–4.PubMed

59.
Gage JD, Everett KD, Bullock L. Integrative review of parenting in nursing research. J Nurs Scholarsh. 2006;38(1):56–62.CrossRefPubMed

60.
Vingilis E, Wade T, Seeley J. Predictors of adolescent health care utilization. J Adolesc. 2007;30(5):773–800.CrossRefPubMed

61.
Gissler M, Järvelin MR, Louhiala P, et al. Boys have more health problems in childhood than girls: follow-up of the 1987 Finnish birth cohort. Acta Paediatr. 1999;88(3):310–4.CrossRefPubMed

62.
Beeson PB. Age and sex associations of 40 autoimmune diseases. Am J Med. 1994;96(5):457–62.CrossRefPubMed

63.
Perry CD. Does treating maternal depression improve child health management? The case of pediatric asthma. J Health Econ. 2008;27(1):157–73.CrossRefPubMed

64.
Clarke PM, Fiebig DG, Gerdtham UG. Optimal recall length in survey design. J Health Econ. 2008;27(5):1275–84.CrossRefPubMed

65.
Wang H, Zhang L, Hsiao W. Ill health and its potential influence on household consumptions in rural China. Health Policy. 2006;78(2):167–77.CrossRefPubMed

66.
Meyer BD, Sullivan JX. Measuring the well-being of the poor using income and consumption. J Hum Resour. 2003;v38:1180–220.CrossRef




OEBPS/sidebar.gif





OEBPS/A12939_2017_544_Fig1_HTML.gif
R EEEEE
nnnnnnnnnnnn





OEBPS/A12939_2017_544_Fig3_HTML.gif
mmmmmmmmmm





OEBPS/cc-by.png
() _®





OEBPS/contact.gif





OEBPS/A12939_2017_544_Fig2_HTML.gif
i bl

e ent i serdcn  Parenre did mot e Inficlon erolre





OEBPS/A12939_2017_544_Article_Equ1.gif
v iy e e





