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New planning approaches.
Support restructuring of secondary health care in Ukraine

Based on experience from Europe in general and in specific from Germany the following article introduces internationally widespread hospital planning approaches by using practical examples.

In Germany the 16 regional states are entitled by the hospital financing act to set up regional hospital plans and make state financed investment programs in order to ensure an adequate supply of hospital care for the population with high performance, independently managed hospitals and to support socially acceptable hospital funding.

According to the hospital financing act each state is authorized to set up its specific regional planning norms. Thus the hospital financing act serves to secure the economic efficiency of the hospitals by the state authorities and the public and private health insurance funds and companies (dual financing) in order to guarantee a market-oriented provision of hospital care for the population. The health insurance finances the operating costs. All hospital operating costs are to be covered through per diem charges, DRG and co-payments by the patients (basically 10 EUR per day). The German health care system has been sharply divided into inpatient and ambulatory care sectors, resulting in a fragmented system of care delivery. 

The hospital plans and investment plans of the states serve the purpose of securing the economic efficiency of the hospitals. According to the hospital financing act, a hospital acquires a legal claim to subsidy only as long as it is included in the hospital plan of the state. The inclusion in the hospital plan means, on the one hand, that there is a claim to a flat-rate grant for short-term assets (3-15 years economic life), and on the other, that the health insurance funds have to finance the inpatient care provided by the hospital. Efficient working hospitals are responsible for their own independent and economic management. An important indicator for measuring the equitableness of demand for hospitals, its capacity and wards, is to refer to the degree of its patients utilization. 

Furthermore, the hospital plan shall establish the pre-conditions to enable hospitals to secure the supply for the population with productive operating provider units through using new types of cooperation and task-sharing methods between hospitals and hospital networks. 

As each regional state is defining its own inpatient hospital care restructuring measures the output of inpatient capacity and its utilisation varies from 53.4 up to 84.7 beds per 10,000 population and the average length of stay differs from 7.8 to 8.7 days.

Table 1: German hospital capacity and utilisation figures 

	 
	Hospitals
	Patient flow

	 
	total
	 
	inpatients
	average length of stay
	bed utilisation

	 
	number of
	per 10,000 inhabitants
	number of
	per 10,000  inhabitants
	in days
	in %

	total
	2.104
	62.0
	16.832.887
	2,044
	8.5
	76.3

	Lower Saxony
	199
	53.4
	1.473.609
	1,845
	8.4
	79.7

	Schleswig-Holnstein
	96
	54.9
	538.136
	1,899
	8.4
	79.6

	Baden-Wurttemberg
	296
	56.3
	1.918.056
	1,786
	8.5
	73.7

	Hesse
	179
	57.7
	1.176.918
	1,936
	8.4
	76.8

	Berlin
	72
	58.4
	694.518
	2,043
	8.4
	80.7

	Mecklenburg-West Pomerania
	34
	60.1
	386.969
	2,276
	7.8
	80.6

	Brandenburg
	47
	60.3
	514.918
	2,017
	8.6
	79.2

	Bavaria
	381
	61.0
	2.529.978
	2,027
	8.3
	75.7

	Saxony 
	82
	63.1
	918.184
	2,155
	8.5
	79.1

	Rhineland-Palatine
	99
	63.3
	822.966
	2,030
	8.2
	71.9

	Hamburg
	47
	68.4
	394.933
	2,259
	8.4
	76.1

	Saxony Anhalt
	50
	68.5
	563.289
	2,294
	8.5
	77.5

	Northrhine Westphalia
	437
	69.3
	3.932.611
	2,180
	8.7
	74.9

	Thuringia
	45
	69.5
	525.231
	2,261
	8.6
	76.8

	Saar
	26
	69.8
	250.326
	2,391
	8.3
	77.7

	Bremen
	14
	84.7
	192.245
	2,894
	8.0
	74.7


Source: Federal Statistic Office, Germany 2006

Figure 1: Map of German states and regional bed capacity rates per 10,000 population (2006)
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In western countries a very common used formula to measure the bed demand is the Hill-Burton Formula that was founded in the United States more than 60 years ago. Depression and war had taken their toll on hospitals by the end of World War II. Many hospitals had become obsolete, and over 40 percent of the nation's counties had no hospital facilities at all. In early 1945 Senators Lister Hill of Alabama and Harold H. Burton of Ohio introduced a bill to construct new hospitals throughout the nation. The law introduced the concept of state and local cost sharing-matching funds. By 1968 it had helped to finance 9,200 new medical facilities, with a total of 416,000 new beds. 1975 the act's standard of 4.5 beds per 1,000 people was nearly double the average twenty years earlier. Many rural areas had access to hospital care for the first time. The Hill-Burton Formula uses the approach of measuring the inpatient bed demand by following parameters: The population of a defined area is multiplied by its hospitalisation rate per 1000 inhabitants (inpatient cases divided by its population), its average length of stay (ALOS) and 100. This multiplication is then to be divided by the multiplication of 1,000 x 365 x bed utilisation rate:

Hill and Burton Formula:

Inpatient bed demand = 
population x hospitalisation rate x average length of stay x 100 

 1,000 x 365* x bed utilisation rate 

Bed utilisation rate in % = 
Number of inpatient cases x average length of stay



        

Number of beds x available days per bed per year* 

(*exception in leap year: 366 days)

This Hill-Burton-Formula is used by 8 of 16 states in Germany. The following table shows a ranking of states by beds per 10,000 inhabitants and links to the usage of Hill-Burton-Formula by regional state:

Table 2: Ranking of German states by bed capacity figures 

	State
	beds per 10,000 inhabitants
	Hill-Burton-Formula

	1. Lower Saxony
	53.4
	

	2. Schleswig-Holnstein
	54.9
	

	3. Baden-Wurttemberg
	56.3
	yes

	4. Hesse
	57.7
	yes

	5. Berlin
	58.4
	yes

	6. Mecklenburg-West Pomerania
	60.1
	yes

	7. Brandenburg
	60.3
	

	8. Bavaria
	61.0
	yes

	9. Saxony 
	63.1
	yes

	10. Rhineland-Palatine
	63,3
	yes

	11. Hamburg
	68.4
	

	12. Saxony Anhalt
	68.5
	

	13. Northrhine Westphalia
	69.3
	yes

	14. Thuringia
	69.5
	

	15. Saar
	69.8
	

	16. Bremen
	84.7
	


Source: German Hospital Association, April 2007

The ranking of the states provides evidence that the Hill-Burton Formula can be used more or less effective always depending on political and administrative will of regional responsible decision makers. While using the Hill-Burton Formula, reference values such as frequency of hospitalisation, average length of stay and bed utilisation rate do not always reflect the actual situation and are mostly used as “prognosis” values as result of regional hospital sector planning politics. 

Selecting the example of the state of Bavaria 

In Bavaria the hospital master planning uses the approach to implement necessary changes not primarily through ministerial orders or normative, but as far as possible, by achieving mutual consensus between the representatives of possible bodies of hospitals and health insurance carriers, which are the purchasers of hospital care. The Bavarian State Ministry of Labour and Social affairs, Family and Women, is in accordance to the Bavarian hospital act the authority of hospital planning. In cooperation with the Bavarian hospital planning board, the State Ministry sets up the hospital plan for State of Bavaria that constitutes in line with the demand of necessary inpatient hospital care by location, number of beds, wards and care level. The Bavarian hospital planning board is established by an expert panel, which is designated through legislature. Its members represent the responsible bodies of hospitals, the medical professions and the health insurance carriers. The hospital plan is annually updated. In addition the Bavarian State Ministry responds to the constantly changing requirements resulting from changes in the age structure of population, the number of inpatients and continuous reduction of the average length of stay as an impact of medical development and progress. The hospital plan of Bavaria shows even planning figures that allows a breakdown to the ward level:

Table 3: Wards of Bavarian hospitals related to its bed capacity figures   

	Type of inpatient hospital ward including university hospitals
	Number of beds absolute
	Percentage from total 
	per 10,000 population

	Number of all beds absolute 
	74,590
	100.00%
	59.71

	Internal Therapy (all groups)
	24,145
	32.37%
	19.33

	Surgery (without heart-, children- and neurosurgery)
	17,448
	23.39%
	13.97

	Psychiatry
	6,315
	8.47%
	5.05

	Gynaecology and obstetrics
	6,516
	8.74%
	5.22

	Orthopaedics
	3,971
	5.32%
	3.18

	Neurology
	3,084
	4.13%
	2.47

	Pediatrics
	2,775
	3.72%
	2.22

	Urology
	2,197
	2.95%
	1.76

	Ear Nose Throat
	1,607
	2.15%
	1.29

	other
	4,742
	6.36%
	3.79


Source: Hospital Plan of Bavaria 2008

What would introduction of Hill-Burton Formula mean for Ukraine?

The decree № 640 from 28.06.1997 of Cabinet of Ministers of Ukraine regulated as planning norm for the inpatient bed demand an average of 80 beds per 10 000 residents, thus requiring regions to adjust the bed numbers accordingly. As consequence the number of hospitals in Ukraine per 100,000 of people is still 5.9 and the number of beds per 10,000 people is 87.2 (Source: State Committee of Statistics Ukraine, 2005). 
There is no response in terms of restructuring secondary health care to the constantly changing requirements resulting from changes in the age structure of population, the number of inpatients and continuous reduction of the average length of stay as an impact of medical development and progress. So the massive over-capacity that the hospital sector had inherited from the Soviet era still consumes a lot of resources that is urgently needed for hospital building maintenance and diagnostic examination equipment.  As hospital financing in Ukraine is based on bed utilisation there is a lack of incentives for hospitals to reduce the number of admissions and the length of stay, which is very high compared to other European countries. The bed utilisation rate in Ukraine is very high approximately 333-335 days per anno (91-92 %) which is completely different in western countries such as Germany (national average 2006: 76.3%).

Assuming following figures as calculation example for Ukraine the bed demand for Ukraine according to the Hill-Burton Formula could be calculated as follows:

	population
	
	46, 5 Million

	hospitalisation per 1,000
	
	213

	inpatients
	
	9.9 Million

	length of stay
	
	13.7

	bed utilisation in days
	
	334

	bed utilisation in %
	
	91.5

	current bed supply
	
	406,000

	beds per 10,000 inhabitants
	
	87.2

	
	
	


Taking into account that the hospitalisation rate with 213 per 1,000 is too high because of structural problems in primary care provision and possible incorrect hospital assignment, the proposal is to use as prognosis value a hospitalisation rate of 200 per 1,000.  

Regarding the fact that the average length of stay seems to be too long because of social reasons and budgetary incentives and using as further prognosis values for Ukraine an average length of stay of 10.0 days and a bed utilisation of 90 percent, the result of bed demand, that is measured by the formula, is decreasing by approximately 123,000 beds in total (- 30 %). The beds capacity per 10,000 people would be then 60.9 which come closer to European figures.

According to the mentioned prognosis values the bed demand is measured as follows: 

	Population 46,5 Million 
	x
	200 hospitalisation per 1000
	x
	average length of stay 10.0 days
	x
	100
	=
	283,105 beds

	1.000
	x
	365 days
	x
	bed utilisation  90.00 (%)
	
	
	
	


The decreasing 123,000 inpatients beds should be then turned into long term care and social care beds. As a consequence these other forms of care have to be financed through social budgetary sources. 

Comparing Ukrainian and German figures it becomes obvious that Ukraine has a still huge amount of psychiatric, gynecology and obstetrics, pediatric, tuberculosis and infection beds, whereas surgery beds are quite under-represented. Restructuring secondary health care in Ukraine means also, reshaping the current allocation of hospital wards. 

Table 4: Wards of Ukrainian hospitals related to its bed capacity figures   

	Type of inpatient hospital ward
	Number of beds absolute
	Percentage from total 
	per 10,000 population

	Number of all beds absolute
	407,464
	100.0%
	87.2

	Internal Therapy (all groups)
	92,580
	22.7%
	19.8

	Surgery (all groups)
	67,187
	16.5%
	14.4

	Gynaecology and obstetrics
	44,841
	11.0%
	9.6

	Psychiatry (adult and children)
	43,934
	10.8%
	9.4

	Pediatrics (non infection)
	40,066
	9.8%
	8.6

	Neurology (adult)
	27,038
	6.6%
	5.8

	Tuberculosis
	25,212
	6.2%
	5.4

	Infections (adult and children)
	24,502
	6.0%
	5.2

	other
	42,104
	10.3%
	9.0


Source: State Committee of Statistics Ukraine, 2005

In the next years experts’ prognosis is the continuation of bed reduction up to the capacity size of central European countries. As experience from other countries show, economical pressure is already reshaping the system today and urges hospitals to use new management approaches. A full scale secondary health care facility should not serve a catchment area with less than population size of 100,000. This means that not each rayon will in future be able to maintain its own full scale secondary health care facility. Many rayon hospitals will be restructured and provide only general inpatient care for its population. On the other hand rayons will cooperate with each other and some of the rayon hospitals will be upgraded and provide specialized secondary health care to residents from more than one rayon or city. 

Although the Hill-Burton Formula has only to be seen as tool for measurement the regional bed demand in line with prognosis parameters that have to be set up by its regional political and administrative decision makers, it is an important instrument that can be used for implementing necessary changes in secondary health care in Ukraine. Thus hospital planning always reflects the current political shape of a country and its ability of making clear and fundamental decisions. Any master planning formula will only lead into success if there is real political and administrative willingness to change! 

