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Abstract 
OBJECTIVE: The study aims to investigate factors influencing maternal health care utilisation in western rural China and its relation to income before (2002) and after (2007) introducing a new rural health insurance system (NCMS).
METHODS: Data from cross-sectional household-based health surveys carried out in ten western rural provinces of China in 2003 and 2008 were used in the study. The study population comprised women giving birth in 2002 or 2007, with 917 and 809 births, respectively. Correlations between outcomes and explanatory variables were studied by logistic regression models and a log-linear model. 
RESULTS: Between 2002 and 2007, having no any prenatal visit decreased from 25% to 12% (difference 13%, 95%CI 10%-17%); facility-based delivery increased from 45% to 80% (difference 35%, 95%CI 29%-37%); and differences in using prenatal and delivery care between the income groups narrowed. In a logistic regression analysis, women with lower education, from minority groups, or high parity were less likely to use prenatal and delivery care in 2007. The expenditure for facility-based delivery increased over the period, but the out-of-pocket expenditure for delivery as a percentage of the annual household income decreased. In 2007, it was 14% in the low income group.  NCMS participation was found positively correlated with lower out-of-pocket expenditure for facility-based delivery (Coefficient -1.14 P<0.05) in 2007. 

CONCLUSIONS: Facility-based delivery greatly increased between 2002 and 2007, coinciding with the introduction of the NCMS. The rural poor were still facing substantial payment for facility-based delivery, although NCMS participation reduced the out-of-pocket expenditure on average.
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Introduction 

China is on track to achieve the Millennium Development Goal of a reduction in both maternal and child mortality. The maternal mortality ratio (MMR) has declined from 89 per 100 000 live births in 1990 to 47 per 100 000 live births in 2005. However, the achievements show significant regional disparity. In poor western rural areas, the MMR was four times that of urban areas and twice that of average rural areas (Jing & Kaunfman 2008). 
Studies in many developing countries show a positive association between reductions in maternal mortality and utilisation of maternal health care (Adam et al. 2005; Ekman et al. 2008).Utilisation is defined as attendance at prenatal and postnatal care and delivery at a health facility. In China, inadequate use of maternal health care, especially delivery care, has usually been considered a major reason for persistently high rural maternal mortality (Short & Zhang 2004; Anson 2004). In 2003 in the poorest rural areas, only 16% of women gave birth at health facilities compared to 93% of women in urban areas (Ministry of Health 2004).
Financial difficulty and a lack of perceived benefits from seeking care are seen as the main causes for the underuse of maternal health care in China (Bogg et al. 2002; Kaufman & Jing 2002; Wu et al. 2008). In 2003, the most important reason given for home delivery was that a facility-based delivery was too expensive (Ministry of Health 2004). The willingness to meet this cost is further undermined by the perceived lack of benefit from seeking care, with perceptions influenced by age, education, history of pregnancy-related activities, cultural beliefs and family support (Short & Zhang 2004; Wu et al. 2008; Li 2004). 
In the 1970s, China had a nationwide rural health insurance system characterized by its collective financing, called the Co-operative Medical System (CMS). It covered 90% of the rural population, ensuring universal access to essential medical care. However, this system collapsed in the 1980s with the economic transition (Feng et al. 1995), meaning health care became less affordable in rural China (Liu et al. 2008). In the early 1990s, the Chinese government tried to re-establish CMS, but the scheme could not be sustained in poor areas due to insufficient financial support (Carrin et al. 1999). Since 2003, a new health insurance system for rural people, the New Co-operative Medical System (NCMS), has been implemented that aims to provide financial risk protection for the rural population in regard to catastrophic disease. It is financed by individual contributions and by central and local government. The NCMS operates with a voluntary enrolment; it is administered at county level though rules and policy guidelines are set by central government (Wang 2007; You & Kobayashi 2008). In the initial stage of the NCMS, rural residents had little willingness to participate in the schemes. Participation was associated with relatively low household income, higher education, number of sick family members, potential benefits from premium and co-payment costs (Zhang et al. 2006; Wang et al. 2008). The participation rate has consistently increased, however, reaching 86% in 2007 (You & Kobayashi 2008).
The NCMS has a maternal health care benefit package. Its design and implementation vary across counties. The package usually provides reimbursement either as a fixed proportion of expenditures or a fixed amount for facility-based delivery, both for normal delivery and caesarean section. Women pay for prenatal care, including physical check up by a doctor, laboratory tests, drugs and treatments. To our knowledge, only a few counties have included part of prenatal care into the NCMS maternal health care benefit package. 

This study focuses on the demand side of maternal health care, aiming to investigate factors influencing the use of maternal health care in western rural China and its relation to income before (2002) and after (2007) introducing the NCMS. 
Data and Methods
Data 
We analysed regionally representative data from ten western provinces gathered in a health survey done in 2003 and 2008. The survey was developed by the Centre for Health Statistics and Information (CHSI), which operates under the Chinese Ministry of Health. In both surveys, multistage sampling was used in each of the ten provinces to randomly select thirty rural townships, two villages in each township and thirty households from each village, using residence register data (HuKou), yielding 18 000 households. The survey was carried out by trained township health workers using a structured questionnaire. Where households refused to be interviewed or no-one was home at the time of survey (10%), alternative households were selected. The questionnaire included questions on the general demographic and socioeconomic background of the sampled households and family members, the perceived need and demand for health care, and the utilisation and expenditures of health services. One section on pregnancy-related activities was exclusively for women of reproductive age (15–49). Only data for rural women who gave birth in 2002 or 2007 are reported here. 
Methods
Four indicators of the use of maternal health care as recommended in the ‘Maternal and Infant Health Care Law of the People’s Republic of China’ were examined: (1) use of prenatal care, that is, having at least one prenatal visit; (2) initiation of prenatal care within the first trimester of pregnancy (≤ 12 gestation weeks); (3) five or more prenatal visits; (4) delivery at a health facility, defined as giving birth at a township or higher level health facility. In addition, out-of-pocket expenditure for facility-based delivery was used as an indicator to evaluate the financial consequence for rural households.
The explanatory variables were determinants of maternal health care utilisation identified in previous studies: age, women’s education attainment (illiterate, primary school, secondary or higher), ethnicity (Han or minorities), parity (number of live births), history of abortions (miscarriage or induced abortion) or stillbirths, distance to the nearest health facility (e.g. village clinic, township or higher level health facility), income level and NCMS participation. Income level was estimated using annual per capita income. The reported gross household income was divided by the number of individuals in the households and grouped into three income categories (low, medium and high), each containing a third of the households interviewed. 
CHSI allowed data analysis (made by QL) only in CHSI premises to protect data confidentiality. Cross-tabulation was used to compare utilisation of prenatal and delivery care between 2002 and 2007. The 95% confidence intervals for the differences in maternal health care use between the time periods were tested. The range method and chi-square trend test were used to examine the variation in trends for maternal health care use by increasing income. Logistic regression models were used to analyse associations between the use of prenatal and delivery care and explanatory variables separately in 2002 and 2007. Furthermore, we did the analysis combining the datasets of 2002 and 2007 adding time (year) as a dummy variable. Based on women's self-report data, we calculated the mean delivery expenditure at the health facility, the mean out-of-pocket expenditure, and the mean annual household income among the different income groups in 2002 and 2007. In addition, in 2007 the out-of-pocket expenditure of facility-based delivery was transformed into natural logarithms of the observation value in order to address the positive skew of the expenditure data. Finally, a linear regression model was used to study the correlation between the logarithmic value of the out-of-pocket expenditure of delivery care and the NCMS, adjusting for covariates. If the estimated coefficient of the variables was negative, it indicates a correlation with reduced out-of-pocket expenditure; a positive coefficient indicates a correlation with increased expenditure. 
Results
The number of respondents included in the study who gave birth in the calendar year prior to the survey was 917 in 2002 and 809 in 2007. Table 1 show that the two groups were relatively similar in regard to age, ethnicity and parity. The most significant change between 2002 and 2007 was the increase in the proportion of women participating in the NCMS: from only a small percentage to almost everyone. Illiteracy among women decreased from 2002 to 2007, and over half of the women in 2007 had received at least a secondary education or more. The numbers of those reporting a history of abortion or stillbirth were almost twice as high in 2007 than in 2002. 
Utilisation of maternal health care
Utilisation of prenatal and delivery care increased from 2002 to 2007 (Table 2). The proportion of women not using any prenatal care decreased, and the proportion making many prenatal visits increased, with more women starting care early. Home deliveries declined from over half in 2002 to a fifth in 2007, with 46% of women choosing to deliver at either county or higher level health facilities. Most women had a normal vaginal delivery without the use of instruments, but there was a notable increase in the use of caesarean section (from 6% to 17%).  
In both study years, women with higher income used more prenatal care and gave birth more often in health facility than women with lower income (Table 3). The ratio (RR) and difference (RD) between the high and low income groups for use of prenatal and delivery care was smaller in 2007 than in 2002. However, with the exception of the start time for prenatal care, the differences between the income groups were statistically significant even in 2007.

Factors related to the utilisation of maternal health care
After adjusting for other factors, in 2007 age was positively related to any prenatal visit and facility-based delivery, but the positive association with five or more prenatal visits was not statistically significant (Table 4). Education was positively associated with use of prenatal and delivery care. Minority women were less likely to have early or adequate prenatal visits, but there was no difference in delivery care utilisation. Having existing children was negatively associated to the prenatal and delivery care utilisation. Women who reported a history of abortion or stillbirth were less likely than those without to start prenatal visits early. High income was related to use of any prenatal care and many visits, but not to early start. Women with medium and high income more often had facility-based delivery than low income women, but the difference was not statistically significant. NCMS participation was positively related to using any prenatal care. It was also related to making early or adequate prenatal visits or having facility-based delivery, but the odds ratios were not statistically significant. Finally, the number of prenatal visits was positively associated with giving birth at a health facility. 

When we combined the datasets of 2002 and 2007 adding time (year) as a dummy variable, we found very similar results to those for 2007 alone. However, shorter distance to health facility was related to five or more prenatal visits (data not shown).  

Facility-based delivery cost and the NCMS

In 2002, out-of-pocket expenditure for facility-based delivery was not asked. Given that most rural people did not have any health insurance before 2003, we assumed that total delivery expenditure was equal to the out-of-pocket expenditure. From 2002 to 2007, total expenditure of facility-based delivery increased by 48% and 53% among the low and medium income groups, 76% among the high income group (Table 5). There was almost no increase in out-of-pocket expenditure among the low income group, a modest increase among the medium income group, and a bigger increase among the high income group. In 2007 in all income groups, the annual household income almost doubled compared to 2002. The average out-of-pocket expenditure as a percentage of the annual household income decreased from 2002 to 2007. In both years, it was higher among the low income group than among the medium and high income groups, even though the difference decreased.
The logarithmic value of the out-of-pocket expenditure of facility-based delivery in 2007 was analysed by linear regression (Table 6). After adjusting for age, education, ethnicity, income, delivery mode and level of health facility, NCMS participation correlated with reduced out-of-pocket expenditure (Coefficient -1.14 P<0.05). In addition, older age and higher education was correlated with higher out-of-pocket expenditure. The out-of-pocket expenditure increased as the income increased. The out-of-pocket expenditure for caesarean section was higher than for vaginal delivery. The expenditure in county level was higher than in township level health facility. 
Discussion  
In China's less developed western rural areas, the use of facility-based delivery greatly improved, while the use of prenatal care showed a modest increase. There was income-related inequality in using prenatal and delivery care, but differences between the income groups narrowed in the period under study. The out-of-pocket expenditure for facility-based delivery as a percentage of the annual household income remained high in the low income group, although NCMS participation reduced the out-of-pocket expenditure for facility-based delivery on average.  
The data for this study are regionally representative. The sample size is large, giving the analyses good statistical power. However, there are some limitations. Firstly, data on the frequency and timing of prenatal visits and the expenditure of delivery care are subject to recall bias, though a one-year recall is unlikely to cause serious bias. Secondly, the NCMS schemes varied across counties in terms of the level of reimbursement and services covered, so without data on these variations, the results should be viewed as preliminary. 
Maternal health care has been advocated as a main strategy to prevent women from death and morbidity from pregnancy related causes (Filippi et al. 2006). Our findings show a notable increase of facility-based delivery and a modest increase in utilising prenatal care in western rural areas. Consistent with other studies in rural China and other developing countries, we found that lower education, minority status, and higher parity were negatively related to prenatal and delivery care utilisation (Short & Zhang 2004; Anson 2004; Simkhada et al. 2007; Sepehri et al. 2008). In addition, economic factors had a significant association with maternal health care utilisation. The impressive increase in facility-based delivery may be partly due to the reduced financial burden on households, while contrastingly, the willingness to pay for prenatal care is still low.
Financial difficulty is usually considered one of the main barriers to maternal health care utilisation in many low- and middle-income countries (Writter et al. 2007; Smith & Sulzbach 2006). Our study found that low-income women were less likely to utilise prenatal care and facility-based delivery compared to medium and high income women. From the mid-1980s, Chinese health sector reforms shrunk the government allocation for health care. Thereafter, the health care system became heavily dependent on fee-for-service financing. This combined with profit-related bonus payments for health providers resulted in a rapid increase in medical expenditures (Gao et al. 2002). High expenditure may have created a barrier to poor women using maternal health care, particularly in rural areas where demand is low. Bogg and colleagues have reported similar findings in other areas of rural China (Bogg et al. 2002).  Nevertheless, in our study, the differences by income in utilisation, especially of facility-based delivery, lessened between 2002 and 2007. A reason to this reduced difference can be the smaller increase in total and out-of-pocket delivery expenditures in the low income group than the high income group.

The NCMS covered a modest part of the expenditures for facility-based deliveries. To our knowledge, no previous studies have reported the impact of the NCMS on the expenditure of maternal health care. The NCMS may be a useful way to share the financial risk related to delivery and to protect poor women from potential catastrophic payments. A study that estimated the impact of the NCMS on health care in general using panel data collected in fifteen rural counties in 2003 and 2005 showed that on average the NCMS increased the out-of-pocket health expenditures among all income groups, but reduced the incidence of catastrophic spending among the poorest group (Wagstaff et al. 2007). 

During the study period, the Chinese government funded a large maternal project: ‘Reducing maternal mortality and eliminating tetanus infection of newborn babies’. It had a wide coverage in western rural China and implemented comprehensive intervention measures, such as giving health education to rural women and a financial subsidy to cover part of facility-based delivery expenditures (Guo et al. 2008). Hence, it is difficult to separate the contributions of the NCMS from those of that other project. Nevertheless, this project was only for a certain period of time, and it, like other short term project, cannot sustainably solve the financing problems of maternal health care. In this context, expanding NCMS can be a good opportunity to continue to improve maternal health in rural China.
In 2007, the out-of-pocket expenditure of facility-based delivery was about 14% of the annual household income among the low income group, which remains a large payment at one time referring to the definition of catastrophic spending that threshold varied from 10% to 40% of annual household income (Ranson 2002; Xu et al. 2003). No studies have reported how poor households in rural China manage such high delivery expenditure. Borrowing money and selling assets to cover delivery related expenditures have been reported in some Africa and South Asia countries (Storeng et al. 2008; Nahar S & Costello A 1998). In addition, in facility-based delivery there are much indirect expenditures, such as transportation and lodging for the accompanying family members. In Tanzania and Nepal, these indirect expenditures have been estimated to be 50% of the total normal delivery expenditure (Borghi et al. 2006).
In our study, income was positively related to having prenatal care and to the number of visits. Having prenatal care and the number of visits were associated with giving birth at health facility. Prenatal contacts are a good way to give health education and psychosocial services to women, and to raise women’s awareness of safe delivery care (Simkhada et al. 2007). However, ability and willingness to pay can limit the use of prenatal care. Studies in the Philippines, Vietnam and some African countries showed that health insurance coverage increased the probability of having the recommended number of prenatal visits (Sepehri et al. 2008; Smith & Sulzbach 2006; Kozhimannil et al. 2009). 
The new round of health-system innovations set up by the Chinese government in 2009 set a goal of gradually achieving an equalisation in basic public health care, with maternal health care as one of the targets (National Development and Reform Commission, 2009). We suggest increasing the NCMS reimbursement levels for facility-based delivery to further reduce the financial burden for the rural poor households. In addition, prenatal care should be included into the benefit package of the NCMS to encourage women to use it. However, the norms for the adequate number of visits and care contents should be revisited to correspond to international recommendations (Villar J et al. 2001). 
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Table 1 Demographic and socio-economic characteristics of women giving birth, by year

% (N)

	
	2002
(N=917)
	2007
(N=809)
	P value

	Age
	
	
	

	  15–24
	37·8 (347)
	38·9 (315)
	0·06

	  25–29
	35·7 (327)
	30·7 (248)
	

	  30–49
	26·5 (243)
	30·4 (246)
	

	Education*
	
	
	

	  Illiterate
	22·6 (206)
	14·6 (117)
	<0·01

	  Primary school
	37·1 (339)
	31·7 (255)
	

	  Secondary school or higher
	40·3 (368)
	53·7 (432)
	

	Ethnicity †
	
	
	

	  Han
	55·6 (510)
	52·9 (424)
	0·27

	  Minority
	44·4 (407)
	47·1 (377)
	

	Parity ‡
	
	
	

	  1
	46·1 (422)
	50·4 (405)
	<0·05

	  2
	38·8 (355)
	39·0 (313)
	

	  3+
	15·2 (139)
	10·6 (85)
	

	History of abortion or stillbirth §
	11·7 (105)
	19·7 (158)
	<0·01

	Distance to the nearest health facility
	
	
	

	  <=2 km
	46·9 (430)
	42·7 (345)
	0·12

	  3-4 km
	32·8 (301)
	33·5 (271)
	

	  >=5 km
	20·3 (186)
	23·9 (193)
	

	NCMS participation ＊
	5·4 (49)
	92·8 (751)
	<0·01


 P-value refers to the difference in the distribution between the years
* Four women in 2002 and five women in 2007 with missing values.

 † Eight women in 2007 with missing values.

‡ Parity: number of living children; one woman in 2002 and six women in 2007 with missing   

values. 

 § Twenty three women in 2002 and six women in 2007 with missing values.

＊Two women in 2002 with missing values. 

Table 2 The utilisation of maternal health care, by year, % (N)

	
	2002
(N=917)
	2007
(N=809)
	RD (95% CI)

	Number of prenatal visit(s)
	
	
	

	   0
	25·3 (232)
	11·6 (94)
	-13.7 (-10.0, -17.3)

	   1–4
	47·8 (438)
	52·3 (423)
	+4.5 (-0.3, +9.3)

	   5+
	26·9 (247)
	36·1 (292)
	+9.2 (+4.7, +13.6)

	Start of prenatal visit *
	
	
	

	    No visit
	25·4 (232)
	11·7 (94)
	-13.7 (-10.0, -17.3)

	  ≤12 gestation weeks 
	35·2 (321)
	55·0 (440)
	+19.8 (+14.6, +24.0)

	   >12 gestation weeks
	39·4 (361)
	33·3 (267)
	-6.1 (-1.7, -10.9)

	Delivery place †
	
	
	

	  Home 
	
	
	

	     without skilled attendance
	31·0 (282)
	13·0 (103)
	-18.0 (-14.1, -21.8)

	     with skilled attendance 
	21·5 (196)
	6·3 (50)
	-15.2 (-12.0, -18.4)

	  Township health facility
	19·7 (179)
	34·0 (270)
	+14.3 (+9.6, +18.1)

	  County or higher level
	25·4 (231)
	45·8 (363)
	+20.4 (+15.1, +24.1)

	  Others (e.g. village clinics or   

      on the way to health facility)
	2·4 (22)
	0·9 (7)
	-1.5 (-0.2, -2.9)

	Delivery mode ‡
	
	
	

	  Normal delivery
	91·3 (834)
	80·0 (635)
	-11.3 (-9.0, -15.6)

	  Forceps/vacuum 
	2·5 (23)
	2·8 (22)
	+0.3 (-1.4, +1.9)

	  Caesarean section
	6·2 (57)
	17·2 (137)
	+13.0 (+7.6, +13.9)


           RD: The difference of the use of maternal health care between the years.
  * Three women in 2002 and eight women in 2007 with missing values.

  † Seven women in 2002 and sixteen women in 2007 with missing values.

  ‡ Three cases in 2002 and fifteen cases in 2007 with missing values.

Table 3 The utilisation of maternal health care, by income group, by year

	
	Income group (%)
	RD (%)
	RR
	P value

	
	Low
	Medium
	High
	
	
	

	Use of any prenatal care 
	
	
	
	
	
	

	2002
	64·5
	75·7
	83·8
	19·3
	1·3
	<0·01

	2007
	82·4
	90·2
	93·3
	10·9
	1·1
	<0·01

	Start of prenatal visit ≤12 gestation weeks 
	
	
	
	
	
	

	2002
	43·3
	44·5
	52·8
	9·5
	1·2
	<0·05

	2007
	59·7
	61·5
	65·2
	5·5
	1·1
	0·22

	5+ prenatal visits 
	
	
	
	
	
	

	2002
	16·1
	26·1
	38·3
	22·2
	2·4
	<0·01

	2007
	27·7
	35·6
	46·2
	18·4
	1·7
	<0·01

	Delivery at health facility 
	
	
	
	
	
	

	2002
	28·6
	44·9
	61·1
	32·5
	2·1
	<0·01

	2007
	70·2
	81·8
	87·7
	17·5
	1·3
	<0·01


          RD: The difference of the use of maternal health care between the high income group and the   

                  low income group; 
         RR: The ratio of the use of maternal health care between the high income group and the low   

                 income group;

         P-value: Chi-square test for trend to test statistical difference of the use of maternal health 

                        care by income group. 
Table 4 Determinants of the utilisation of prenatal and delivery care, odds ratios (95% confidence intervals) from multivariable logistic regression analysis, adjusting for other variables, 2007

	
	Use of any prenatal care
	Start of prenatal visit ≤ 12 gestation weeks
	5+ prenatal visits
	Delivery at modern health facility

	
	OR(95%CI)
	OR(95%CI)
	OR(95%CI)
	OR(95%CI)

	Age (15–24)
	
	
	
	

	25–29
	2·50(1·31-4·74)
	0·88(0·59-1·32)
	1·40(0·94-2·07)
	1.10(0.66-1.86)

	30–49
	2·28(1·13-4·62)
	0·77(0·48-1·24)
	1·45(0·90-2·33)
	2.63(1.39-4.97)

	Education (Illiterate)
	
	
	
	

	Primary school
	1·81(0·99-3·29)
	1·31(0·78-2·21)
	2·02(1·10-3·72)
	1.86(1.09-3.20)

	Secondary school or higher
	3·49(1·82-6·67)
	1·72(1·04-2·86)
	4·23(2·36-7·61)
	3.66(2.06-6.50)

	Ethnicity (Minorities)
	
	
	
	

	    Han
	1·58(0·95-2·63)
	1·44(1·03-2·03)
	1·45(1·04-2·02)
	0.99(0.64-1.53)

	Parity (3+)
	
	
	
	

	   1
	3·26(1·46-7·27)
	2·14(1·12-4·08)
	1·92(0·98-3·77)
	3.29(1.54-7.05)

	   2
	2·25(1·13-4·47)
	1·86(1·04-3·33)
	1·63(0·88-3·04)
	1.29(0.72-2.69)

	History of abortion/ stillbirth (No)
	0·69(0·38-1·24)
	0·64(0·42-0·97)
	1·23(0·82-1·83)
	1.26(0.73-2.19)

	Distance to health facility (>=5 km)
	
	
	
	

	    <=2 km
	0·74(0·40-1·37)
	0·95(0·62-1·45)
	1·05(0·70-1·58)
	0.76(0.45-1.31)

	    3-4 km
	0·68(0·36-1·28)
	0·87(0·56-1·35)
	0·80(0·52-1·24)
	0.74(0.42-1.29)

	Income (Low)
	
	
	
	

	    Medium 
	1·83(1·06-3·17)
	1·03(0·70-1·53)
	1·29(0·88-1·89)
	1.42(0.89-2.26)

	    High
	2·01(1·08-3·99)
	1·05(0·70-1·59)
	1·49(1·01-2·20)
	1.49(0.87-2.55)

	NCMS participation (No)
	2·94(1·35-6·25)
	1·67(0·88-3·23)
	1·67(0·87-3·12)
	1·45(0·69-3·03)

	Prenatal visit (5+)
	
	
	
	

	   0
	--
	--
	--
	0.06(0.03-0.13)

	 1-4
	--
	--
	--
	0.34(0.19-0.58)


The reference group is shown in parentheses.
Table 5 The expenditure of facility-based delivery, by income group, by year

	
	Low
	Medium
	High

	
	2002
	2007
	2002
	2007
	2002
	2007

	Delivery expenditure at health facility, mean (1)
	729
	1081
	889
	1366
	986
	1739

	Out-of-pocket delivery expenditure, mean (2)*
	729
	766
	889
	1037
	986
	1456

	Annual household income, mean (3)
	2655
	5407
	4902
	11884
	14770
	29723

	Delivery expenditure at health facility, % of income (4)=(1)/(3)
	27·5
	20·0
	18·1
	11·5
	6·7
	5·8

	Out-of-pocket delivery expenditure, % of income (5)=(2)/(3)
	27·5
	14·2
	18·1
	8·7
	6·7
	4·9


*Given most rural people did not have any health insurance before 2003, we assumed that total delivery expenditure was equal to the out-of-pocket expenditure in 2002.
Table 6 Coefficients from logarithmic-linear model of out-of-pocket expenditure for facility-based delivery, 2007 

	
	Coefficient estimate
	Standard error
	P value

	NCMS participation (No)
	-1·14  
	0·57
	<0·05

	Age (15–24)
	
	
	

	     25–29
	0·51
	0·34
	0·14

	     30–49
	0·78
	0·34
	<0·05

	Education  (Illiterate)
	
	
	

	     Primary school
	0·30
	0·52
	0·57

	     Secondary school and above
	1·07
	0·51
	<0·05

	Ethnicity (Minority)
	
	
	

	     Han
	-0·57
	0·30
	0·05

	Income ( Low income)
	
	
	

	    Medium income 
	0·44
	0·35
	0·21

	    High income
	1·60
	0·37
	<0·01

	Delivery mode (Vaginal delivery)
	
	
	

	     Caesarean section
	1·86
	0·33
	<0·01

	Level of health facility (Township level)
	
	
	

	     County level  
	2·26
	0·30
	<0·01


The reference group is shown in parentheses.
PAGE  
21

