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Abstract Since China had been transformed from planned economy to market economy, the impact of labor market to the HRH in this country has become much stronger than ever. The healthcare demand has been increased among the rural residents, as 77% of the total population in China has been receiving the healthcare services in the health institutions at township level or below. Yet this demand has not been well met by the supply of healthcare services. While it is decreasing in the capacity of providing services in health institutions at primary level, the magnitude of clinic visiting and the financial burden for medical caring among the rural residents have been raised. The rate for patients without clinic visiting during two weeks in rural area is 45.8%, and the rate for patients who need hospitalization had not been hospitalized among the low income rural residents is 41%. However, the total number of health workers in rural China is currently in severe shortage, especially in short of qualified doctors, nurses and professionals in public health, and the situation has been exacerbated by the unplanned brain drain of health workers. This study will focus on analyzing the status of mobile of health workers and the general competency of those flow health workers at both levels of county hospitals and township health centers through 2001-2005. The results have shown that: 

1) The rural HRH in China had been weakened in numbers and in quality in these 5 years;

2) More and more high quality health professionals are leaving county hospitals. The general competency level of those health professionals flowing out of the township health centers was much higher than that of those joining them;

3) The health professionals moved into higher level health institutions accounted for the largest share of flow health workers, and most of those movements at the level of county health institutions had been found happened within local districts or provinces. The movements of health professionals from east part of China (well developed region) to west (under developed region) were quite few;

4) One of the crucial factors influencing the movement of health workers was financial compensation and living standard. 

To address those problems, the Chinese government has recently released and implemented a series of preferential polices and regulations for strengthening the rural health workforce, including counterpart HRH aid from urban cities to rural counties or townships; project of 10,000 doctors supporting for rural health; encouraging the medical graduates working in the rural health institutions, and recruiting licensed medical doctors for township health centers. Under the guiding and the effort of those policies and initiatives, it is believed that problems regarding to deployment and retention of health workers in rural China will be overcame.
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In the market economic system it is necessary to open the talent market and promote the talent flow. At present the rural health institutions are in the serious shortage of human recourses for health (“HRH”). By calculation means of health manpower comprehensive quality, this study analyzes the inflow and outflow of health professionals in the county hospitals and township health centers (“THCs”) from 2001 to 2005, and finally to understand the severity of brain drain in rural China 
1 Data Sources and Methods
By stratified sampling means, we selected 60 counties according to geographic and economic level, including 123 county hospitals and 119 THCs.
This study obtains the data from investigation questionnaires of health institutions designed by HHRDC. The contents of this study include the amount of the inflow and outflow of health professionals, and the education level, title and flow direction from 2001 to 2005.
The calculation of health manpower comprehensive quality chooses the two indexes of Education (E) and Title (T). The formula is as follows:
Formula 1: Score of manpower comprehensive quality W= α Education +β Title
Formula 2: Normalized score of manpower comprehensive quality W= (original－minimum) / (maximum－minimum)
Formula 3: Total score of manpower comprehensive quality in a certain institution U=∑Wi
Formula 4: Average score of manpower comprehensive quality in a certain institution U=∑Wi/Ni
We can explain these formulas as follows: Formula 1 is the basic one for the calculation of manpower comprehensive quality. Because education and title are the objective standards to scale the quality of health professionals, the two can be integrated to be a general one. As the ranked data, this study will translate the levels of education and title into period of being educated and working according to the current national education system and title system. Formula 2 is to standardize the index. Formula 3 is to sum all the manpower quality scores in a certain institution. Formula 4 is to count the average manpower quality score in a certain institution. Referring to the related studies of health manpower comprehensive quality, α and β are respectively defined as 0.71 and 0.29.
2 Analysis and Results

2.1 Analysis of talent flow 

From 2001 to 2005 the annual amount of the inflow and outflow changes a little in county hospitals. But the brain drain in THCs was more serious and the inflow is not adequate. (see Table 1). The data showed that this led to a shortage of health workers in THCs which has not really improved in the said. There is difficulty in recruiting and retaining them in THCs.   
Table 1 Average Amount of The Inflow and Outflow, 2001-2005

	
	County Hospital
	THC

	Year 
	Inflow 
	Outflow 
	Inflow / Outflow
	Inflow 
	Outflow 
	Inflow / Outflow

	2001
	8.94
	5.75
	1.55 
	0.98
	0.84
	1.17 

	2002
	10.07
	6.84
	1.47 
	1.37
	1.38
	0.99 

	2003
	11.02
	7.56
	1.46 
	0.85
	1.26
	0.67 

	2004
	13.35
	8.04
	1.66 
	1.42
	2.02
	0.70 

	2005
	13.87
	7.92
	1.75 
	2.00
	2.01
	1.00 


2.2 Score analysis of flowing manpower’s comprehensive quality
In the Table 2, the average score of the inflow was fluctuating at 5.5, from 5.30 in 2001 up to 5.76 in 2005. The average score of the outflow quickly increased from 5.14 in 2001 to 5.61 in 2005. Therefore the more skilled staff with better competence would leave from the county hospitals.   

The situation in THCs was much more serious. The average score of the inflow declined in these 5 years. Until 2005 it was even lower than the average score of the outflow. On the contrary the average score of the outflow increased from 3.94 in 2001 to 4.27 in 2005, which was obviously higher than the average score of the inflow.
The above shows that the outflow of workers is higher in the first level of the three-tier network. With the increasing of health service demands in rural area,77% of rural residents would be treated and cared in THCs or lower health institutions. Thus attention needs to be paid to the decline in the quality of manpower in the of rural health institutions. 
Table 2 Score of the inflow and outflow of manpower quality in county hospitals, 2001-2005 
	
	County Hospital
	THC

	Year 
	Inflow 
	Outflow 
	Inflow/Outflow 
	Inflow 
	Outflow 
	Inflow/Outflow 

	2001
	5.30
	5.14
	1.03
	4.19
	3.94
	1.06

	2002
	5.59
	5.02
	1.11
	4.31
	3.74
	1.15

	2003
	5.74
	5.27
	1.09
	4.40
	3.88
	1.13

	2004
	5.76
	5.29
	1.09
	4.21
	3.86
	1.09

	2005
	5.76
	5.61
	1.03
	3.94
	4.27
	0.92


2.3 Analysis of flow direction
2.3.1 The flow of Institutions
Among the outflow of county hospitals, the largest share has been taken by hospitals with higher level, followed by the medical treatment enterprise (see table 3).

Table 3 Average Amount of the outflow of county hospitals for different types of institutions, 2001-2005 (ratio %)

	Year
	institutions 

with higher level
	institutions 

at sample level
	for further

 education
	become 

a civil servant
	medical treatment 
enterprise 
	non-health/medical
 care organizations
	others
	unknown

	2001
	0.43
	(23.3)
	0.11
	(6.0)
	0.18
	(9.8)
	0.03
	(1.4)
	0.16
	(8.8)
	0.19
	(10.2)
	0.43
	(23.3)
	0.32
	(17.2)

	2002
	0.92
	(33.8)
	0.12
	(4.4)
	0.19
	(6.9)
	0.04
	(1.6)
	0.31
	(11.4)
	0.25
	(9.1)
	0.48
	(17.7)
	0.41
	(15.1)

	2003
	1.03
	(32.2)
	0.10
	(3.3)
	0.24
	(7.6)
	0.06
	(1.9)
	0.23
	(7.3)
	0.23
	(7.3)
	0.69
	(21.7)
	0.59
	(18.7)

	2004
	1.10
	(29.8)
	0.08
	(2.1)
	0.21
	(5.6)
	0.07
	(1.9)
	0.58
	(15.6)
	0.28
	(7.7)
	0.72
	(19.3)
	0.66
	(17.9)

	2005
	0.97
	(29.8)
	0.05
	(1.6)
	0.32
	(9.8)
	0.08
	(2.4)
	0.47
	(14.6)
	0.27
	(8.2)
	0.41
	(12.8)
	0.67
	(20.7)


X2=57.145，P<0.01

Half of the outflow of THCs have moved into the higher level intuitions in all years except 2001. The ratio in 2005 has reached 47.9%. Around 10% of the outflow have been working for the medical treatment enterprise, which is the second most-favored options (see table 4).

Table 4 Average Amount of the outflow of township health centers for different types of institutions, 2001-2005 (ratio %)

	Year
	institutions 

with higher level
	institutions 

at sample level
	for further

 education
	become 

a civil servant
	medical treatment 

enterprise
	non-health/medical care 

organizations
	others
	unknown

	2001
	0.24
	(62.5)
	0.00
	(0.0)
	0.00
	(0.0)
	0.00
	(0.0)
	0.05
	(12.5)
	0.02
	(5.0)
	0.05
	(12.5)
	0.03
	(7.5)

	2002
	0.31
	(42.3)
	0.02
	(2.6)
	0.00
	(0.0)
	0.00
	(0.0)
	0.13
	(17.9)
	0.08
	(10.3)
	0.06
	(7.7)
	0.14
	(19.2)

	2003
	0.31
	(44.0)
	0.04
	(5.3)
	0.00
	(0.0)
	0.00
	(0.0)
	0.08
	(12.0)
	0.04
	(5.3)
	0.05
	(6.7)
	0.19
	(26.7)

	2004
	0.51
	(42.9)
	0.03
	(2.4)
	0.03
	(2.4)
	0.00
	(0.0)
	0.24
	(19.8)
	0.09
	(7.9)
	0.16
	(13.5)
	0.13
	(11.1)

	2005
	0.65
	(47.9)
	0.07
	(4.9)
	0.02
	(1.4)
	0.01
	(0.7)
	0.08
	(6.3)
	0.08
	(6.3)
	0.13
	(9.7)
	0.31
	(22.9)


Fisher’s Exact Test=43.619，P<0.01

2.3.2 The Flow of Region
During 2001 and 2005, among the outflow of county hospitals in east region, more than 50% of them worked within the local province or in the developed areas of the east region. The proportions of those choosing to work in the same province and those choosing to work in the developed areas are approximately same in the central region. Most of the outflow of county hospitals in west region have chosen for working within the same province or in the central and west region (see table 5). 
Table 5 Average Amount of the outflow of county hospitals in different region (ratio %)

	Regions
	Same

province
	Went for

abroad
	Developed area

in the east
	Central and

west region
	Others
	Unknown

	East
	7.86
	(47.7)
	0.45
	(2.7)
	1.29
	(7.8)
	0.34
	(2.1)
	0.91
	(5.5)
	5.64
	(34.2)

	Central 
	1.59
	(28.7)
	0.00
	(0.0)
	1.38
	(24.7)
	1.34
	(24.2)
	0.34
	(6.2)
	0.91
	(16.3)

	West
	2.14
	(24.9)
	0.04
	(0.4)
	0.64
	(7.5)
	1.93
	(22.4)
	0.50
	(5.8)
	3.36
	(39.0)


X2=240.386，P<0.01

Most of the outflow of THCs were normally moving within the same region, it is rare to find a movement cross-region or went for abroad (see table 6).

Table 6 Average Amount of the outflow of THCs in different region (ratio %)

	Regions
	Same

 province
	Went for 

abroad
	Developed area 

in the east
	Central and 

west region
	Others
	Unknown

	East
	2.66
	(65.6)
	0.05
	(1.3)
	0.66
	(16.2)
	0.00
	(0.0)
	0.32
	(7.8)
	0.37
	(9.1)

	Central 
	1.15
	(31.5)
	0.00
	(0.0)
	0.08
	(2.1)
	0.70
	(19.2)
	0.20
	(5.5)
	1.53
	(41.8)

	West
	1.50
	(60.0)
	0.00
	(0.0)
	0.04
	(1.4)
	0.54
	(21.4)
	0.04
	(1.4)
	0.39
	(15.7)


Fisher’s Exact Test=135.361，P<0.01

2.4 Factors influence the inflow and outflow
According to table 7, the biggest factor influencing the inflow and outflow is the financial incentives and life standard, accounting for 70% of the total. Low substance requirement is still the key factor infusing the inflow and outflow. 

Table 7 Factors influence the inflow and outflow (%) 

	
	Financial incentives 

and life standard 
	personal development 

and achievement
	inter-personal relationships 

and work environment
	duty and pressure
	others

	County hospitals
	71.4
	57.3
	12.4
	12.4
	2.2

	Township health centers
	76.1
	51.4
	14.8
	8.7
	0.9


3 Discussion and Conclusion

Along with the social development, the healthcare demand has been increased among the rural residents, as 77% of the total population in China has been receiving the healthcare services in the health institutions at township level or below. Yet this demand has not been well met by the supply of healthcare services. While it is decreasing in the capacity of providing services in health institutions at primary level, the magnitude of clinic visiting and the financial burden for medical caring among the rural residents have been raised. The third national health services survey has revealed that the proportion of patients not visiting clinics in rural areas is 45.8%--a remarkable increase in contrast with the two services surveys conducted the previous time. The proportion of patients who need hospitalization but had not been hospitalized among the low income rural residents is 41%, which is higher than the rate among the high income group. However, there is a  severe shortage of health resources in rural China especially qualified doctors, nurses and professionals in public health, and the situation has been exacerbated by the moving out of these health professionals.

In recent years, the government has released a series of preferential policies and compulsory regulations in order to solve this problem and to encourage and attract the health professionals and more graduates to work in rural areas. These are: (1) Providing counterpart support from the urban health institutions, including before being promoted as attending physicians and chief physicians, professionals must work in health institutions at county and township level for half year to one year; before being promoted as attending physicians and associate chief physicians, doctors must work in rural areas for cumulative one year; professionals obtained the license of medical doctor from the second level and third CDC, must work in rural area periodically, and the term is normally one year. (2) The project of 10,000 doctors supporting rural health. In 2005, Ministry of Health (MOH), Ministry of Finance (MOF) and the State Administration of Traditional Chinese Medicine have jointly released the “note for implementing the project of 10,000 doctors supporting rural health”. It was plan to send 10,000 doctors from urban city to work in the county hospitals and THCs for service and training provision. By the end of June 2007, those doctors sent from urban city have completed teaching ward-round for 46,000 times, surgery demonstration for 52,000 times, and 776 nursing demonstrations; have also lead the discussion on difficult and death cases for 16,000 times , academic lectures for 17,000 times, trained health professionals for 566,000 person-times including free further education for 2948 person-times. (3) Encouraging medical graduates to work at the grass-root level. Many preferential policies have been included in the “notice on strengthening the rural health workforce” released in 2002. (4) Conducting pilot project on recruiting the licensed medical doctors for THCs. In 2008, MOH and MOF have jointly released the “notice on conducting the pilot project on recruiting the licensed medical doctors for township health centers”. It indicated that it will take 5 years since 2007 to implement the pilot project in aim to reach the goal of “at least one licensed doctors for one township health centers”. The central government will provide ear-marked fund for compensating the recruited doctors for 20,000 RMB annually and provide preferential policies in training, continuing education and quotas. 

It is necessary to control and guide the inflow and outflow. However, according to this research, low substantial requirement is still the key factor influencing the inflow and outflow. Ideal income is one of the resources for satisfaction at job. Therefore, to retain the health workers in rural areas, it is necessary to improve the health worker’s living standard and social security. 

Of course the inflow and outflow are still limited by certain social mechanism such as household registration, insurance and quotas. The policies related to health worker’s flow should also be in line with other policies. 
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