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Abstract: This study assesses which factors explain the development of health 
care expenditures in Finnish hospital districts during 1993–2005. According to 
the results, real health care expenditures in hospital districts during the study 
period increased by 25%, but four fifths of this increase could be explained by 
the economic situation of the municipalities, demographic factors, the morbidity 
of the population and registered alcohol consumption. The increase in taxable 
income in municipalities and the number of diagnosed diabetes patients had a 
clear positive effect on health care expenditures. With favourable development of 
local economy municipalities increased health care resources, but this has not led 
to a respective growth in the service output. The relative size of the Swedish-
speaking population and expenditures were also positively associated. In 
addition, the increase in alcohol consumption had a significant effect on 
expenditures. Respectively, the decrease in the proportion of disability 
pensioners had a modest restraining effect on expenditures.  

Key words: health care expenditures, hospital districts 

AALTONEN, JUHO: DETERMINANTS OF HEALTH CARE EXPENDITURE 
IN FINNISH HOSPITAL DISTRICTS. Helsinki, VATT, Valtion taloudellinen 
tutkimuskeskus, Government Institute for Economic Research, 2007, (C, ISSN  
0788-5016 (nid.), ISSN 1795-3359  (PDF), No 429). ISBN 978-951-561-737-8 
(nid.), ISBN 978-951-561-738-5 (PDF).

Tiivistelmä: Tutkimuksessa tarkasteltiin, mitkä tekijät selittivät terveydenhuol-
lon menokehitystä sairaanhoitopiireissä vuosina 1993–2005. Tulosten mukaan 
terveydenhuollon reaaliset menot kasvoivat sairaanhoitopiireissä keskimäärin 25 
%, mutta neljä viidesosaa tästä kasvusta pystyttiin selittämään kuntien taloudelli-
sella tilanteella, demografisilla tekijöillä, väestön sairastavuudella sekä tilas-
toidulla alkoholin kulutuksella. Kuntien verotettavien tulojen ja diagnosoitujen 
diabetespotilaiden lisääntymisellä oli selkeä terveydenhuollon menoja lisäävä 
vaikutus. Kuntien taloudellisen tilanteen kohentuessa kunnat ovat lisänneet ter-
veydenhuollon resursseja, mutta palveluiden määrä ei ole kasvanut samassa suh-
teessa. Suomenruotsalaisten osuudella ja menoilla oli positiivinen yhteys. Lisäksi 
alkoholin kulutuksen lisääntyminen lisäsi selkeästi menoja. Työkyvyttömyyselä-
keläisten osuuden väheneminen vastaavasti hillitsi hieman menojen kasvua.

Asiasanat: terveydenhuollon menot, sairaanhoitopiirit 





Contents

1. Introduction 1

2. The Finnish health care system and problems of measuring its 
performance 3

3.Data 6

4.The model 14

5.Results 16

5.1 Regional differences in health care expenditures 21

6.Summary 25

References 26 

Appendix 29 





1. Introduction 

In recent years, health care services in Finland have become more expensive. 
Many studies have provided evidence that an important reason for this has been 
productivity decline in health centres and hospitals. From these studies we know 
that the amount of services produced in the health care sector does not wholly 
explain the volatility of Finnish health care expenditures (Häkkinen et al. 2007, 
Aaltonen 2006, Räty et al. 2005, Junnila et al. 2005, Linna & Häkkinen 2004). 
The main objective of this study is to identify the determinants that explain the 
increase in health care expenditures (productivity decline).

Other studies have also examined this issue. According to Hujanen et al. (2007), 
approximately one fourth of the increase in Finnish health care expenditures 
between 2000–2005 could be explained by the ageing of the population. Various 
need-standardized expenditure indices for separate service groups have also been 
used to compare municipalities and hospital districts. The basic idea in this kind 
of approach is that expenditures are standardized by different criteria that are 
thought to reflect the need for services, such as mortality, migration, the 
proportion of households living in overcrowded accommodation, the average 
disposable income per household unit, the proportion of the population living 
alone and the relative proportion of disability pensioners (Hujanen et al. 2006). 
However, this study uses a wider variety of variables than previous studies and 
aims to provide a more comprehensive review of determinants that are associated 
with health care expenditures. 

It is assumed that municipalities take the population as exogenously given and 
provide health care services with a minimum cost to citizens. The health profile 
of the population, economic situation of the municipalities and consumption 
habits mainly determine the amount and structure of health care services 
produced by the public sector. The objective of this study is to examine possible 
relationships between the health status of people in Finnish hospital districts and 
health care resources used per capita by estimating cost functions. The mortality 
ratio, proportion of disability pensioners, proportion of people entitled to special 
refunds on medicines1 and the proportion of people who are entitled to special 
refunds on medicines for diabetes2 are used in the present study as rough 
indicators of health status. The relationship between health care expenditures and 
demographic factors, the economic situation of municipalities and consumption 
habits, such as alcohol consumption, is also examined. The study period is 1993–
2005.

                                             
1 All these variables are controlled for age and sex. 
2 Aged 40 years or over. 
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In the following chapter the Finnish health sector and the problems of measuring 
its performance are briefly introduced. The data and methods used in the analysis 
are presented in the third and fourth chapters and estimation results are 
introduced in the fifth chapter.
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2. The Finnish health care system and problems of 
measuring its performance 

Health care services in Finland can be divided into primary care and specialised 
care, both of which can be subdivided into outpatient and inpatient care. Health 
centres, which are operated either by municipalities or federations of 
municipalities, are the main providers of primary health care services. 
Respectively, hospitals are responsible for providing specialised health care 
services to populations in hospital districts. In 2006 there were 249 health centres 
and 21 hospital districts in Finland. Municipalities bear the main economic 
responsibility for arranging health care services for citizens. 

The development of the Finnish health care system in recent decades has in many 
ways been exceptional. It is therefore important to be aware of the economic 
realities that the health care sector has been confronting. In the 1980s the GDP 
share of health care expenditures rapidly increased from 6.4% in 1980 to 9.4% in 
1992. By 2000 it had decreased to almost the same level (6.6%) as in 1980. In 
recent years the GDP share of health care expenditures has increased modestly 
and in 2004 it was 7.5%, which is still more than half a percentage unit less than 
the average in OECD countries3 and approximately two percentage units less 
than in Nordic countries (OECD 2006).

In recent years many studies have investigated performance of primary and 
specialised health care in Finland. Studies on specialized health care have been 
more advanced than those on primary health care because of the more detailed 
and sophisticated data. Studies concerning primary health care mainly handle 
productivity, while those on the specialised health care sector have also 
examined the effectiveness of the services.

Productivity measures the output/input ratio, which describes how much output is 
produced with a certain amount of input. Because of the difficulty of measuring 
health care outcomes, many studies have used the amount of health care services 
as an output of the health care sector (Räty et al. 2005, Aaltonen 2006). 
According to previous studies, the productivity of primary health care fluctuated 
between 1988–2004. A turnaround in the decline in productivity of health centres 
occurred in 1991, and between 1991–1993 there was a dramatic leap in 
productivity. The positive trend in productivity development continued until 
1997. Since then, productivity has declined, especially in recent years. The main 
finding from these studies has been that the economic situation of the 
municipalities has had a major impact on the productivity development of 
primary health care services. There is also evidence that the ageing of the 

                                             
3 For example, in the USA, where the health care costs are the highest in the world, the GDP share of health expendi-
ture was more than 15% in 2004. 
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population has increased costs. Studies by Luoma and Järviö (1999) and Hujanen 
et al. (2007) have supported these results. 

There is no information on how the effectiveness or the quality of primary health 
centre services have developed during this period. The quality and effectiveness 
of the services might increase as productivity decreases, or vice versa. It has been 
recognised that health care output measures should take account of quality 
aspects and the results from productivity measurements can differ depending on 
whether the quality of care is taken into account or left outside the study 
(Eurostat 2001; Atkinson Review for the United Kingdom).

The productivity of Finnish hospitals also declined in the late 1990s and at the 
beginning of the 21st century. Between 1998–2005 productivity declined by 
0.8% annually (Häkkinen et al. 2007, Junnila et al. 2005, Linna & Häkkinen 
2004). In these studies it has been taken account how demanding the care is with 
DRG-classifications. With the rising demand and need for services due, for 
instance, to rapid ageing of the Finnish population, the declining productivity 
trend in the public health sector will aggravate financing services in the Finnish 
decentralised system, where municipalities bear the main responsibility for 
arranging and funding public health services.

Productivity is an important measure of the financial performance of health care, 
but the quality and effectiveness of care are equally important issues. These three 
concepts can theoretically be studied simultaneously, for example by generating 
a joint index that reflects the overall development of these three factors. 
However, in practice it is still easier to concentrate on one issue at a time.

Quality can be thought to cover everything between queuing times, good care 
indicators and how demanding the given care is. The effectiveness of the health 
services can, however, be thought to describe how the health care services have 
affected the health status of the population. Useful outcome measures have been 
developed to measure the impact of the health care system. At the disease level it 
can be measured as how many quality-adjusted life years (QALYs) health care 
interventions produce. There are two components in QALY: quality and expected 
lifetime. QALYs can easily be calculated by weighting expected lifetime by the 
quality of life. Unfortunately, indicators of this kind cannot be used in this study, 
because the sample-based data cover only a few years.  

According to reported results, life years weighted by the health-related quality of 
life increased in Finland in all age groups and among both men (1.2–2.2 years) 
and women (1.6–2.5 years) between 1996–2004 (Airinen et al. 1998, Kautto 
2006, Sintonen 2001, Seppälä & Pekurinen 2007). However it is not entirely 
clear whether the positive development has resulted from increased investments 
in the health care system, new treatment methods or is because of changes in 
lifestyle and consumption habits. It is possible that all these factors have 
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simultaneously had an effect. Some international studies have applied the 
disease-based approach in international comparisons of health care productivity 
(Mckinsey Global Institute 1996, OECD 2003, McClellan et al. 1999). There 
have also been studies concentrating on the connection between costs and 
mortality. For example, McKey and Deily (2005) compared high- and low-
performing hospitals using risk-adjusted excess mortality and cost inefficiency.

It is difficult to measure the effectiveness of health care services because no 
reliable data are available concerning these issues at the system level. One other 
major problem in measuring the effectiveness of health care services is that not 
only health care actions but also lifestyle, consumption habits and genetic 
heredity affect the health status of the population. Separating these effects is a 
troublesome task. Analysing the differences in effectiveness of health care 
actions between hospital districts at the system level will have to await the 
emergence of a suitable type of high-quality data on health outcomes or outputs. 
Because of the problems mentioned above, this study concentrates on how the 
overall health indicators, mortality, the economic situation of the municipalities 
and demographic factors have been associated with the utilization of health care 
resources in Finland from the beginning of the 1990s to the present day.  
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3. Data

The observation units in this study are hospital districts in continental Finland. 
The hospital district of Åland was left outside of this analysis. The whole data 
were collected from the ALTIKA register produced by Statistics Finland, the 
SOTKA register produced by STAKES (the National Research and Development 
Centre of Welfare and Health) and the registers maintained by KELA (the Social 
Insurance Institution of Finland).

In 2005, overall Finnish health care expenditures totalled 11.9 billion euros. In 
addition to inpatient, outpatient and dental care costs, this also includes public 
investments, travel expenses and medicines, which are not included in this 
analysis. Public health care expenditures used in the analysis consist of net health 
care expenditures per inhabitant, covering all costs due to arranging health care 
services (services from specialized health care, primary health care and dental 
care) to inhabitants in each hospital district. Costs are deflated to the 2005 price 
level using the price index for public municipal health care. There are some 
problems concerning bookkeeping systems in health and social care, because the 
statistics on municipal finances do not clearly specify all functions as those of the 
municipal health sector or the social sector. Such functions include the 
administration of and other functions in the social and health sector. 
Consequently, the administration of the social and health sector is included in the 
operating expenditures of the social sector.  

The operating expenditures of other functions in the social and health sector are 
divided between the social sector and the health sector such that the expenditures 
of the social sector include cash benefits, child maintenance allowance and half 
of the remaining expenditures. The remaining half are counted as health care 
expenditures. Operating expenditures include operating costs and depreciation, as 
well as decreases in value and payment transfers. Operating income includes 
both operating income and payment transfers. Net expenditure is obtained by 
subtracting operating income from operating costs. The bookkeeping system of 
the municipalities was changed in 1997 and health care costs before and after 
1997 are not therefore perfectly comparable. The change should not, however, 
have a significant impact on the results presented in this paper. Because costs are 
measured in hospital districts, the differences in bookkeeping methods between 
municipalities diminish.

From Figure 1 we can see that the health care expenditure per inhabitant 
decreased or remained quite stable between 1993–2000, but since then the 
expenditure has started to increase rapidly. Health care expenditures rose by  
23%4 in the study period, but in recent years expenditures have increased by 

                                             
4 On average, expenditures increased by 25% in hospital districts.  
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approximately 4% annually. Inpatient care expenditures rose more moderately in 
the study period than the expenditures of outpatient care or the total costs of 
medicines. The relative share of inpatient care expenditures decreased from 43 to 
36% (of the total health care costs), but the share of outpatient care increased 
from 28  to 31% and the share of total costs of medicines leaped from 12 to 16% 
(Matveinen & Knape 2007). There are also considerable differences between 
hospital districts. For example, in the HUS hospital district (Helsinki 
metropolitan area), expenditures rose by “only” 13%, but in Kymenlaakso 
hospital district expenditures rose by 37%. 

Figure1. Change in real health care expenditure per capita between 1993–
2005
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Entitlements to special refunds on medicines provide a rough indicator of the 
prevalence of chronic illnesses. Persons entitled to special refunds on medicines 
total over one million, representing more than 20% of the total Finnish 
population. It is presumed that when the proportion of people entitled to special 
refunds on medicines increases, health care expenditures also increase. 

People who suffer from severe overweight (weight index over 30, which means 
at least 12–15 kg overweight) have a 10–20 times higher risk of developing 
diabetes compared to people with a normal weight (Suomalainen lääkäriseura ja 
Suomen akatemia 2005). The Finnish population has been gaining weight in 
recent decades and this has caused the prevalence of diabetes to grow rapidly, as 
can be seen from Figure 2.5 The number of people entitled to special refunds 
                                             
5 Diagnosed cases. 
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(100%) on medication amounts to some 145 000 (Stakes 2006). The vast 
majority suffer from type 2 diabetes, referred to as adult diabetes. The Social 
Insurance Institution's register variable provides a relatively good description of 
the prevalence of the disease, although the register excludes mild cases 
(controlled with a diet alone). It has been estimated that at the end of 2005 the 
total number of people who suffered from diabetes symptoms of some kind was 
approximately 300 000 (Reunanen 2006) and the total costs of diabetes could be 
as high as 11% of the total health care costs (Diabetesliitto 2004). Most of these 
costs are caused by the complications of diabetes. It is presumable that the 
increasing number of diagnosed diabetes patients has positively affected health 
care costs.

Figure 2. The proportion of the population (controlled for age and sex) 
entitled to special refunds on medicines, of disability pensioners 
among working age people (controlled for age and sex) and of 
those aged 40 and over entitled to special refunds on medicines 
for diabetes between 1993–2005 
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The mortality rate measures how many people died in a particular calendar year. 
Because demographic differences exist between regions, the mortality rate is 
controlled for age and sex. Deaths due to suicides, violence and accidents are 
also included in the analyses. It could be thought that these deaths are outside the 
influence of the health care system (Nolte & Mckee 2006), even though, for 
example, suicides in Finland have steadily decreased for 15 years because of the 
development of medication for depression and better diagnostic procedures 
(OECD 2006). The mortality rate decreased quite moderately during the study 
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period from 9.8‰ to 9.2‰. Nevertheless, it might be difficult to identify a 
statistical connection between mortality and health care costs because the number 
of deaths is “only” one percent of the population annually. For example, Aakvik 
& Holmås (2006) found no connection between the total number of general 
practitioners per capita and mortality in Norway. According to Nixon and 
Ulmann’s review (2006) of the literature on health care expenditures and health 
outcomes, international studies have also found a limited or no relationship 
between health care expenditures and mortality. 

In any case, the structure of the causes of death changed during the study period. 
For example, cancer as a cause of death increased by almost three percentage 
units, but circulatory symptoms as a cause of death decreased by approximately 
six percentage units. The expected lifetime has considerably increased6 in recent 
decades. Some connection might therefore exist between the development of 
economic resources and the structure of mortality during this period. Hence, 
these variables are included in the analysis. 

Figure 3. Mortality rate (‰) between 1993–2005 (controlled for age and 
sex) 
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6 Nolte and Mckee (2006) observed that deaths in the population over 74 years old were not considered to be amena-
ble to health care.  
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Some studies support the assumption that there are scale effects in the production 
of public services. A common finding among studies investigating potential 
economies of scale in the provision of public services has been that expenditures 
are higher among the small and large municipalities than among the medium-
sized municipalities when controlling for the amount of services, as well as 
demographic and geographic factors that affect costs (Aaltonen 2006, Aaltonen 
et al. 2006). Consequently, this study examines the association between the 
number of inhabitants and health care expenditures. 

On average, the Swedish-speaking population lives longer and is healthier than 
the Finnish-speaking population in Finland (Hyyppä 2002). Hence, it is logical to 
assess whether the relative proportion of Swedish-speaking Finns affects health 
care costs. The percentage share of the Swedish-speaking population remained 
almost stagnant during the study period, so it is presumable that this variable 
does not significantly affect  health care expenditures.

Reimbursement for visits to private physicians is an indicator that reflects the 
quantity of substitutive health care services for public health care. Public health 
care operating costs should adjust to the demand for substitutive services, 
because an increase in private sector services decreases the demand for public 
sector services, which should also be reflected in public health care costs. The 
number of reimbursements for visits to private physicians increased by 13% 
during the study period. 

Alcohol-related damage to the brain and other organs and associated behavioural 
problems are among the main reasons for people to withdraw from job markets 
and receive disability pension (Raitasalo & Maaniemi 2007). Alcohol-related 
deaths, violence, accidents and diseases are quite common in Finland compared 
to other OECD countries and, for example, brain injuries are approximately twice 
as common in Finland as in other Nordic countries (Sundström et al. 2007). In 
2005, approximately 3000 persons died in Finland because of alcohol abuse 
(Statistics Finland 2006). It is obvious that alcohol abuse causes significant costs 
to Finnish society, and for this reason this study assesses how increased alcohol 
consumption has impacted on health care expenditures.

There are no accurate registers of alcohol consumption in Finland. However, 
information does exist on the sale of alcohol. The sale of alcoholic beverages 
includes those sold at Alko stores and deliveries of alcoholic beverages to 
grocery stores, kiosks, service stations and licensed restaurants within the area of 
the municipality. In other words, the data describe sales taking place within the 
area of the municipality, not purchases by local habitants only.

This means that not only people from other municipalities but also people from 
abroad affect the alcohol consumption of a region. Moreover, alcohol brought 
from abroad as well as illegal, for example smuggled, alcohol and home-made 
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alcohol is not included in these figures. Thus, it can be said that the statistics are 
not 100% accurate in describing the level of alcohol consumption in a region, but 
are still the best indicator available.

According to some estimates, the actual alcohol consumption is at least 20% 
higher than what has been registered (Raitasalo & Maaniemi 2007). In any case, 
the proportion of non-registered alcohol consumption was quite stable7 between
1995–2005, so it is presumable that this statistical inaccuracy does not have a 
considerable effect on estimation results. According to official registers, alcohol 
“consumption” increased by approximately 23% during 1993–2005, which might 
have caused major social and health-related problems. It would be logical that 
this would have positively affected health care expenditures. Alcohol 
consumption particularly increased in 2004, when Finland lowered the level of 
alcohol tax (Siren & Lehti 2006). 

Municipalities mainly finance health care services through tax revenues and state 
grants. It is therefore not surprising that changes in the financial environment 
appear to have an important impact on health care expenditures (Aaltonen et al. 
2005, Räty et al. 2005). From Figures 4 and 1 it can be seen that taxable income 
per inhabitant increased almost as much as health care costs. The trend of these 
variables is also quite similar. This is not surprising, because most health care 
costs are financed by municipal tax revenues. From the economic point of view, 
it is alarming that in recent years health care expenditures have risen clearly more 
rapidly than taxable income. In the statistical model it is most likely that taxable 
income per inhabitant has a positive impact on health care expenditures. 

Figure 4. Alcohol sales/inhabitant and taxable income/inhabitant from 
1993–2005
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7In 1995, non-registered alcohol consumption was estimated to account for 24% of the total consumption, 
while in 2005 the respective figure was 22%. 
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State grants are mainly determined by the age structure and morbidity of the 
population, which are controlled in the statistical models. This is why amount of 
state grants is not used in the models as an explanatory variable.  

Many studies have demonstrated that health and mortality are strongly associated 
with the educational level of the population (Auster et al. 1969, Grossman 1972). 
In recent decades the improvement in the prevailing educational level in Finland 
has positively affected the health development of the Finnish population. The 
improved educational level in Finland could also have indirectly affected health 
care costs. As well as education level, the number of unemployed people could 
also have affected health care costs, because it is well known that the 
unemployed suffer from poorer health than employed people. The health status 
of the working age population has steadily improved in recent decades and it is 
likely to have contributed to the decreased need for health care services. This 
could have negatively affected health care expenditures.  

This analysis tests how the age structure of the population affected health care 
costs in the study period. Although the ageing of the Finnish population will 
increase the demand for health care services and at the same time health care 
costs will with certainty increase, the impact of ageing of the large age groups 
(born between 1945-1950) will not be seen in short-term costs but instead in 
many years from now (Sosiaali- ja terveysministeriö 2002). We can see from 
Figure 5 that the number of people aged 79 years or older has increased  by 
approximately 35% and at the same time the number of people aged 0–14 has 
decreased by almost 8%.
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Figure 5. The change in size of different age groups of the Finnish popula-
tion between 1993–2005  
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Table 1. Variables in the analysis 

Abbreviation Description 
Costs/inhabitant Health care expenditure per inhabitant 
No. of inhabitants Number of inhabitants in a hospital district 
% Swedish speakers The proportion of Swedish-speaking inhabitants 
Mortality ratio deaths per 1000 inhabitants (standardized by age and sex) 
% cancer Cancer as a cause of death % 
% circulatory symptoms Circulatory symptoms as a cause of death % 
Alcohol sales per inhabitant Litres of alcohol sold per inhabitant in the region 
Unemployment rate % Proportion of unemployed inhabitants 
Taxable income/inhabitant Deflated with consumer price index 
Reimbursement for visits to pri-
vate physicians recipients as % of the total population 

Education 
Proportion of inhabitants who have a university degree (25 years and 
older) 

% disability pension 
Proportion from among working age people per 100 inhabitants (stan-
dardized by age and sex) 

% special medicines 
Proportion entitled to special refunds on medicines per 100 inhabitants 
(standardized by age and sex) 

% diabetes 
Proportion entitled to special refunds on medicines for diabetes among 
those aged 40 and over, as % of the total population of same age 

% 0-14 years Proportion of 0- to 14-year-old inhabitants 
% 65-79 years Proportion of 65- to 79-year-old inhabitants 
% >79 years Proportion of inhabitants over 79 years old  
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4. The model 

Estimated cost function model in this study is considered to be following: 

itiitxityit axyE lnlnln 0

where lnEit is the log of the expenditure per inhabitant incurred by hospital 
district i in period t, s are parameters to be estimated, lny are the variables that 
reflect the health status of the population and lnx are the observable 
characteristics such as educational level, unemployment rate and alcohol 
consumption of the hospital district i, represents unobservable effects that vary 
by hospital district and 

ia

it  is a random disturbance term. All variables in the 
models are transformed into natural logarithms before estimations, if they are not 
in the percentage mode.  

It is assumed that municipalities take the population base as exogenously given 
and provide health care services with a minimum cost to citizens. The population 
base, economic situation of the municipalities and individual consumption habits 
mainly determine the amount8 and structure of health care services produced by 
the public sector, so explanatory variables in the model are thought to be 
exogenous.9 It is well known that, for example, obesity, consumption habits, 
heredity, living standards and working conditions greatly affect the prevalence of 
diabetes and the health status of the working age population. From this 
perspective, the proportion of people entitled to special refunds on medicines for 
diabetes and the proportion of disability pensioners can be seen as exogenous 
variables. However, for these variables the excogeneity assumption can be 
questioned, because the health status of the population is at least partly 
determined simultaneously with health care expenditures. 

The connection between the health status of the population and health care 
expenditures after a certain “sufficient” level is not, however, so clear. For 
example, life expectancy in the US is almost at the same level as in Finland, even 
though the GDP share of health expenditures in 2004 was more than twice that in 
(OECD 2006). It seems that a large amount of resources does not 
necessarily guarantee that the health care sector is effective. However, in this 
case the mortality ratio is not the best possible explanatory variable. 

Tests such as the Hausman-Wu test for endogeneity make it possible to assess 
whether explanatory variables are exogenous. However, this kind of approach 

                                             
8It is known that, for example, 85% of the differences in primary health care expenditures between mu-
nicipalities can be explained by the amount of services produced by health centres and geographic factors. 
9If  is uncorrelated with u, then  is said to be exogenous. ix ix
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requires an instrumental variable or variables10. In this case it is difficult to find 
an instrumental variable that is not associated with both health care expenditures 
and the health status of the population.

Another problem is that if we assume that increases in health care investments 
affect the health status of the population, investments will most likely have a 
delayed effect on, for example, mortality. This problem is tested in the next 
chapter.

In econometric papers it is usual to discuss whether the individual effect or 
individual heterogeneity of the observation units is treated as a random or a fixed 
effect. A fixed-effect model can be considered to describe a situation where 
observation units are not simply a random sample from some larger population. 
In this case the observation units can be thought of as describing the whole 
population.

In modern econometric parlance the random effect means that there is no 
correlation between the observed explanatory variables and the individual effect. 
By contrast, in fixed models an arbitrary correlation between the individual effect 
and the observed explanatory variables is allowed (Wooldridge 2002). Whether 
to treat the effects as fixed or random is a difficult question to answer. These two 
estimation methods can also produce quite different results from each other, so it 
is important to choose the most suitable model (Hausman 1978). 

                                             
10An instrument is a variable that does not itself belong in the regression, that is correlated with the 
suspect explanatory variable, and that is uncorrelated with the error term. 
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5. Results

Tests such as Hausman’s specification test have been developed that help to 
determine whether a fixed-effects or random-effects formulation is more 
appropriate in the analysis. In this case the results of the Hausman specification 
test did not indicate11 that the fixed effects model would be more appropriate 
than the random effects model. Consequently, results from the random effects 
model are preferred in this study. However, as the results from the random and 
fixed-effects models are quite consistent with each other, results from both 
models are reported in this chapter (Table 2). 

In model 2, year dummies are also included in analysis (reported in Table 3). The 
results from these four models are quite similar, even though some differences 
can be found. According to the results, the number of inhabitants did not affect 
municipal health care expenditures. However, the proportion of Swedish-
speaking inhabitants positively affected costs (random effects model). There are 
many possible explanations12 for this result. For example, in those municipalities 
where the Swedish People's Party is in power, investments in health care might 
be higher. The result could thus, for example, be explained by the political 
decision-making process in the municipalities, and bilingual service structures 
could also increase operating costs. In the fixed effects model the proportion of 
Swedish speakers was not statistically significant. This is not surprising, because 
the percentage of Swedish-speaking inhabitants in the hospital districts remained 
quite stable during the study period. 

According to results, the age- and sex-adjusted mortality rate and health care 
expenditures were not associated.13 This was as expected, because as mentioned 
above the annual number of deaths is relatively small and only small differences 
exist between hospital districts. Another explanation is the fact that the results 
indicate mortality to be mostly determined by demographic factors and other 
health-related variables in the model. No significant statistical association was 
found between the proportion of cancer or circulatory symptoms as a cause of 
death and health expenditure.

The economic situation of the municipalities had a major impact on health care 
expenditures, which is consistent with previous studies. According to the results, 
a 10% increase in taxable income per inhabitant increases health care  

                                             
11Chi2(15) = 10.60; Prob >chi2 = 0.7807 
12The economic wealth of the municipalities (taxable income/inhabitant) and the educational level of  
the population are controlled for in the model, so these factors do not explain why the proportion of 
Swedish speakers positively affects expenditures. 
13It was also tested whether mortality in period t-1 and health care expenditures in period t were associ-
ated. The results did not, however, change. 
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expenditures by 3%. String budgets tend to improve productivity in health care 
sector but savings have not appeared to be permanent. Municipalities should aim 
to achieve such structural and organizational changes which are more permanent. 
In reality, it seems that with favourable development of local economy 
municipalities increase health care resources, but this has not led to a respective 
growth in the service output. However, it could be that the patients of health care 
sector have become more demanding due to growth of wealth and education level 
and this can partly explain the association of taxable income and health care 
resources.

Reimbursements for visits to private physicians and health care expenditures 
were not associated. The proportion of people entitled to special refunds on 
medicines instead had a weak negative impact on health care expenditures, 
although the association was not statistically significant. The proportion of 
people entitled to special refunds on medicines for diabetes among those aged 40 
and over had a clear positive effect on health care expenditures. This proportion 
might also reflect some other health-related issues, for example obesity, and this 
could explain the very large coefficient of this variable. As mentioned above, 
diabetes and overweight are strongly connected.

According to some rough estimates, in 1997 the costs of obesity in Finland 
increased from 1.4% to 7% of total health care costs (Pekurinen 2000). In the 
United States, increases in obesity prevalence alone were estimated to account 
for 12% of the growth in health spending between 1987–2001 (Thorpe et al. 
2004).

Surprisingly, the age structure of the population of hospital districts did not affect 
health care costs in the random effects model, while in fixed effects models the 
relationship was also weak. The explanation for this could be that other variables 
in the model already take account of the impact of ageing of the population. For 
example, if the percentage of diabetes patients is left outside the analysis, the 
connection between health care expenditures and the proportion of inhabitants 
over 79 years old is statistically significant.

According to results, the proportion of disability pensioners and health care 
expenditures were positively associated. This means that the improved health 
status of the working-age population reduced health care expenditures. However, 
the effect was rather small. By contrast, the increased educational level of the 
population did not affect health care expenditures. The unemployment rate had 
negative effect on health care expenditures in the fixed effects model. This is not 
surprising, since the unemployment rate and economic wealth of municipalities 
have a strong negative relationship. A poor employment situation in labour 
markets decreases the wealth of municipalities and increases budgetary 
stringency in the use of health care resources. However, the connection between 
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the unemployment rate and health care expenditures was not statistically 
significant in the random effects model.   

Alcohol sales (consumption) seemed to increase health care expenditures. From 
Table 2 it can be seen that a 10% increase in alcohol sales increases health care 
expenditures by 1.4–1.8% (model 1). This means that from 1993–2005 the 23 % 
increase in alcohol consumption increased health care expenditures by 
approximately 3%. However, these results are rough estimates and it is most 
likely that some other consumption habits have simultaneously affected the 
development of health care expenditures. This could explain the very large 
coefficient of alcohol sales in the statistical model. 

It is also clear that even though some problems caused by alcohol abuse can be 
seen immediately, the appearance of certain health-related symptoms can be 
delayed. It is therefore difficult to measure the overall costs of alcohol abuse. It 
has been estimated that alcohol-related health care costs in Finland in 2003 
totalled 87.5 million euros (Mellin et al. 2003). The calculation of this figure can, 
however, produce different estimates depending on how alcohol-related problems 
are diagnosed14 and on the unit price of services produced by health care service 
providers. For example, Vihmo (2007) estimated that alcohol-related health care 
costs in 2004 were 192 million euros. 

                                             
14Some diseases are only partly related to alcohol abuse.  



19

Table 2. Results from fixed and  random effects models 

Random effects 
(model 1) 

Random effects 
(model 2) 

Fixed effects 
(model 1) 

Fixed effects 
(model 2) 

No. of inhabitants -0.034 -0.029 0.248 -0.078 
(1.53) (1.07) (1.08) (0.22) 

% Swedish speakers 0.498 0.241 1.701 0.859 
(3.86)** (1.71) (1.15) (0.61) 

Mortality ratio 0.685 -7.218 0.078 -11.257 
(0.08) (0.82) (0.01) (1.15) 

% cancer -0.118 -0.111 -0.143 -0.146 
(0.67) (0.66) (0.79) (0.86) 

% circulatory symptoms -0.038 -0.013 -0.041 -0.031 
(0.28) (0.10) (0.29) (0.23) 

Unemployment rate % -0.315 -0.507 -0.436 -0.768 
(1.62) (1.96) (2.00)* (2.70)** 

Education -0.033 -0.183 -0.462 -0.313 
(0.10) (0.30) (1.03) (0.33) 

% disability pension 2.812 2.671 2.078 0.837 
(3.15)** (2.87)** (1.77) (0.63) 

% diabetes 9.255 4.889 9.541 3.096 
(7.24)** (2.60)** (5.84)** (1.25) 

% special medicines -0.021 0.003 -0.035 -0.003 
(0.22) (0.04) (0.38) (0.04) 

Reimbursement for  0.362 -0.030 0.446 0.167 
visits to private physicians (1.74) (0.11) (1.80) (0.52) 
Taxable income/inhabitant 0.307 0.312 0.306 0.321 

(5.18)** (3.72)** (4.73)** (3.54)** 
% 0-14 years 0.943 0.170 1.301 1.228 

(0.98) (0.17) (1.14) (1.03) 
% 65-79 years 0.007 0.109 0.234 -0.352 

(0.01) (0.12) (0.25) (0.32) 
% >79 years -0.814 -0.222 1.350 2.745 

(0.41) (0.10) (0.47) (0.75) 
Alcohol sale per inhabitant 0.181 0.046 0.136 -0.029 

(3.48)** (0.82) (2.09)* (0.43) 
Constant 3.409 4.113 -0.026 4.818 

(4.69)** (4.52)** (0.01) (1.06) 
Observations 260 260 260 260 
Number of hospital distr. 20 20 20 20
R-sq: within 0.90 0.92 0.90 0.93 
R-sq: between 0.48 0.36 0.01 0.06 
R-sq: overall 0.78 0.76 0.04 0.30 
Absolute value of z statistics in parentheses 
* significant at 5 %; ** significant at 1 % 
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Year dummies for model 2 are reported in Table 3. Surprisingly, only dummies 
for the years 1994–1996 were statistically significant. According to the results, 
changes in the economic situation of the municipalities, demographic factors, 
alcohol consumption and the health status of the Finnish population explain four 
fifths of the increase in health care expenditures during the study period.  

Table 3. Year dummies for model 2 

Random effects Fixed effects 
year94 -0.028 -0.030

(2.80)** (2.93)**
year95 -0.041 -0.048

(3.37)** (3.50)**
year96 -0.030 -0.035

(1.90) (1.98)*
year97 -0.006 -0.015

(0.30) (0.72)
year98 -0.006 -0.020

(0.25) (0.629
year99 -0.021 -0.034

(0.69) (0.90)
year00 -0.028 -0.046

(0.82) (1.08)
year01 0.000 -0.022

(0.01) (0.45)
year02 0.019 0.002

(0.39) (0.02)
year03 0.040 0.023

(0.74) (0.35)
year04 0.054 0.047

(0.89) (0.64)
year05 0.051 0.048

(0.76) (0.59)

We can see from Appendix 1 that the correlation between some of the variables 
is rather high. For example, the prevalence of diabetes correlates positively with 
the proportion of elderly inhabitants. Taxable income, the unemployment rate 
and the education variable are also highly correlated with each other. As 
expected, the mortality and cause of death variables are highly correlated with 
the proportion of disability pensioners. This proportion is also highly correlated 
with the unemployment rate, education variable and with taxable income.  

The correlation between the variables might cause some bias in the estimation 
results. Hence, changes in the results were assessed when the mortality ratio and 
causes of death variables, the education variable, the unemployment rate, age 
variables and the proportion of people entitled to special refunds on medicines 
were left out of the analysis. It might also be reasonable to use a smaller number 
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of variables, because the number of observations is not so large (260 
observations). The results from this alternative set of variables are presented in 
Appendix 2. The coefficients of the remaining variables of this model do not 
differ substantially from the results reported in Table 2. Consequently, the results 
from the wider set of variables are reported in this chapter and results from these 
two models are compared in the next chapter. 

It should, however, be noted that the analysis could be performed with various 
sets of variables, in which case the coefficients of some variables might change. 
For example, if taxable income is left out of the analysis, the education variable 
is positively associated with expenditures. Also, as mentioned above, if the 
proportion of diabetes patients is left out of the analysis, the proportion of elderly 
people and expenditures are positively associated. 

As discussed in the previous chapter, health care investments might have a 
delayed effect on the health status of the population. Because of this, it was also 
tested with various models how the results change if lagged variables are used in 
the analysis. This study would have concentrated on estimating dynamic panel 
data models if the Hausman test had preferred the fixed effects model. However, 
this was not the case.15

Health care expenditures in period t-1 are included in the random effects model 
as an explanatory variable. This “delayed” model is reported in Appendix 3. 
Results from these delayed models did not differ marked from the results 
reported in Table 2, even though some differences could be seen. For example, 
the proportion of 65- to 79-year-olds in the population is statistical significant in 
delayed model 1 and the coefficients of the mortality ratio and the circulatory 
symptoms as a cause of death are greater than in models reported in Table 2. 
However, these variables are not statistically significant at the 5% probability 
level.

5.1 Regional differences in health care expenditures 

There are considerable differences in the use of resources, morbidity, the 
economic situation and demographic factors between hospital districts. For 
example, in 2005 the expenditure per capita in the Itä-Savo hospital district was 
10% higher than on average in hospital districts and more than 20% higher than 
in Pirkanmaa hospital district. In any case, many cost-raising factors exist in Itä-
Savo. For example, the proportion of special refunds on medicines for diabetes 
among those aged 40 and over was highest in Itä-Savo. We cannot therefore draw 
any detailed conclusions by simply viewing expenditure per hospital district 
inhabitant. 

                                             
15Results from the dynamic panel model are reported in Appendix 4. 
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The predicted expenditures describe what the level of expenditure per inhabitant 
should be if the determinants affecting costs are controlled for. In this case, the 
determinants that are taken into account when predicting expenditures are listed 
in Table 2 (random effects model 2). A hospital district uses more resources than 
it should after controlling for determinants in the statistical model if the actual 
expenditure per inhabitant is higher than the predicted expenditure, and vice 
versa.

The statistical model in this study indicates that differences in expenditure 
between hospital districts are quite small after controlling for morbidity, 
demographic factors, the economic situation of the municipalities and 
consumption habits such as alcohol consumption in the area. In most of the 
hospital districts, actual expenditures differ by less than ± 5% from the predicted 
expenditure. From Appendix 5 we can also see that differences in expenditures 
between hospital districts have even been diminishing in recent years. Figure 6 
illustrates the difference between the actual expenditure and predicted 
expenditure in hospital districts in 2005. For example, the expenditures of the 
Pirkanmaa hospital district were 3.6% lower than predicted and in Itä-Savo 
expenditures were 5% higher than predicted in 2005. The differences can 
probably at least partly be explained by productivity differences between 
hospitals and health centres and geographical factors such as distances that are 
not controlled for in this study. However, we know that, for example, 
productivity differences between health centres are rather small (Aaltonen 2006).
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Figure 6. The difference between actual and predicted health care
expenditures per capita in hospital districts in 2005 
(Random effects model 2) 
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It was also tested how the results change if other sets of variables are used to 
predict health care expenditures. Figure 6 presents the correlation between the 
results of two random effects models (model 1 in Table 2 and model 1 in 
Appendix 2) for 1993–2005. As we can see, the results from these two models 
differ very little. The correlation between the predicted expenditure from these 
models is 0.99. 

Figure 7. Predicted health care expenditure from two models 
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6. Summary

The growth in public health care expenditures has been so rapid in recent years 
that it has exceeded the economic tolerance of many municipalities. It is 
reasonable to ask what has caused the increase in health care expenditures or the 
productivity decline in recent years. One explanation might be that the quality of 
services has increased or the treatment of patients has become more demanding. 
However, in long-term care, for example, the cost weight (RUG-III) of the 
structure of patients in inpatient care did not significantly increase at the 
beginning of the 21st century (Noro 2005). The productivity of institutional care 
also strongly declined between 1999–2003, despite the fact that the number of 
care days was fixed by RUG-III classification (Laine 2005a, 2005b).

According to the results of this study, real health care expenditures in hospital 
districts between 1993–2005 increased by 25%, but four fifths of this increase 
could be explained by the economic situation of the municipalities, demographic 
factors, morbidity of the population and registered alcohol consumption. 

The proportion of disability pensioners and those entitled to special refunds on 
medicines for diabetes, which are rough indicators of the health status of the 
Finnish population, were associated with health care expenditures. The decrease 
in the proportion of disability pensioners had a modest restraining effect on 
expenditures. However, the increase in those entitled to special refunds on 
medicines for diabetes had a clear positive impact on health care expenditures. 
The reason why diabetes has became more common is that Finnish people have 
gained weight. According to statistics, in 2005 the Finnish population had the 
fourth highest weight/height ratio in the EU25 countries (European Commission 
2006). It is therefore clear that obesity will also cause a significant bill for the 
Finnish health care sector in the future.

The most important explanatory variable for municipal health care expenditures, 
however, was the taxable income of the municipalities. Municipalities appear to 
invest in health care when the economic situation is good, but when municipal 
tax revenues decrease this automatically reflects in health care resources. With 
favourable development of local economy municipalities increased health care 
resources, but this has not led to a respective growth in the service output. As the 
proportion of Swedish speakers and health care expenditures were positively 
associated, political decision-making processes in municipalities might also 
affect health care expenditures or bilingual services may simply be more 
expensive. Alcohol consumption also had a positive effect on health care 
expenditures. This is not surprising, as alcohol abuse causes numerous diseases, 
accidents and social problems that automatically reflect in expenditures of the 
health care sector. 
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Appendix

Appendix 1. The correlation of the variables (continues to the next page) 

Costs/inhabitant 
No. of 

inhabitants
% Swedish 

speakers 
Mortality 

ratio 
% circulatory 

symptoms
%

cancer
Unemployment 

rate % Education
Costs/inhabitant 1.00
No. of inhabitants -0.22 1.00
% Swedish speakers 0.12 0.03 1.00
Mortality ratio -0.19 -0.08 -0.68 1.00 
% circulatory symptoms -0.36 -0.37 -0.42 0.49 1.00
% cancer 0.15 0.18 0.54 -0.66 -0.69 1.00
Unemployment rate % -0.43 -0.38 -0.36 0.63 0.69 -0.47 1.00
Education 0.40 0.63 0.17 -0.34 -0.68 0.40 -0.77 1.00 
Reimbursement for visits to 
private physicians -0.08 0.66 -0.16 -0.02 -0.37 0.18 -0.43 0.51 
% diabetes 0.65 -0.37 -0.25 -0.08 0.01 -0.13 -0.27 0.11 
% special medicines -0.04 0.13 0.13 -0.08 -0.14 0.14 -0.02 0.05 
% disability pension -0.04 -0.42 -0.41 0.56 0.58 -0.53 0.73 -0.60 
Taxable income/inhabitant 0.24 0.55 0.10 -0.22 -0.64 0.40 -0.65 0.81 
% 0–14 years -0.41 0.11 0.19 -0.13 0.13 0.13 0.29 -0.21 
% 65–79 years 0.43 -0.59 -0.14 0.06 0.13 -0.25 -0.08 -0.26 
% >79 years 0.51 -0.22 0.24 -0.40 -0.23 0.14 -0.56 0.14 
Alcohol sales per inhabitant 0.40 0.11 -0.53 0.38 -0.11 -0.13 -0.06 0.38 
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Reimbursement 
for visits to  

private physicians diabetes 
% special 
medicines

% disability 
pension

Taxable inco-
me/inhabitant 

%
0–14 years 

%
65–79 years 

%
>79 years 

Reimbursement for visits to 
private physicians 1.00
% diabetes -0.23 1.00
% special medicines 0.07 -0.15 1.00
% disability pension -0.59 0.14 -0.02 1.00 
Taxable income/inhabitant 0.70 -0.17 0.02 -0.67 1.00
% 0–14 years -0.49 -0.26 0.10 0.33 -0.40 1.00
% 65–79 years -0.02 0.53 -0.11 0.04 -0.18 -0.74 1.00
% >79 years 0.20 0.51 -0.03 -0.41 0.15 -0.68 0.77 1.00 
Alcohol sales per inhabitant 0.39 0.16 -0.06 -0.08 0.48 -0.56 0.17 0.03 
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Appendix 2. Estimation results with alternative set of variables 

Random effects 
(model 1) 

Random effects 
(model 2) 

Fixed effects 
(model 1) 

Fixed effects 
(model 2) 

No. of inhabitants -0.021 -0.017 0.211 0.027
(1.46) (1.06) (2.21)* (0.24)

% Swedish speakers 0.501 0.371 2.07 1.776
(5.85)** (3.95)** (1.48) (1.34)

% disability pension 2.658 2.793 2.482 2.578
(4.53)** (4.04)** (3.73)** (2.77)**

% diabetes 9.063 5.636 9.253 5.964
(14.19)** (4.11)** (9.67)** (2.84)**

Taxable income/inhabitant 0.336 0.286 0.341 0.342
(7.63)** (4.12)** (7.18)** (4.25)**

Reimbursement for  0.241 -0.031 0.505 0.077
visits to private physicians (1.31) (0.15) (2.17)* (0.26)
Alcohol sale per inhabitant 0.164 0.082 0.136 0.017

(3.95)** (1.84) (2.38)* (0.28)
year94 -0.026 -0.027

(3.01)** (2.85)**
year95 -0.034 -0.037

(3.55)** (3.41)**
year96 -0.02 -0.024

(1.81) (1.97)
year97 0.012 0.008

(0.98) (0.54)
year98 0.015 0.011

(1.21) (0.71)
year99 0.004 -0.002

(0.26) (0.12)
year00 0.000 -0.006

(0.01) (0.32)
year01 0.027 0.02

(1.41) (0.81)
year02 0.047 0.04

(2.03)* (1.36)
year03 0.067 0.06

(2.57)* (1.80)
year04 0.076 0.073

(2.56)* (1.93)
year05 0.073 0.069

(2.13)* (1.60)
Constant 3.12 3.897 0.185 2.897

(7.64)** (6.22)** (0.15) (1.89)
Observations 260 260 260 260
Number of hospital dist. 20 20 20 20
R-sq: within 0.90 0.92 0.90 0.92
R-sq: between 0.57 0.56 0.00 0.06
R-sq: overall 0.80 0.81 0.05 0.20
Absolute value of z statistics in parentheses 
* significant at 5%; ** significant at 1% 
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Appendix 3. Results from “delayed” models (Log E (t-1) = healt care expen-
diture in period t-1; *year dummies in model 2 not reported 

Random effects (model 1) Random effects (model 2) 

No. of inhabitants 0.008 -0.003 
(1.14) (0.39) 

% Swedish speakers 0.172 0.086 
(4.38)** (2.51)* 

Mortality ratio -8.591 -1.531 
(1.42) (0.29) 

% cancer -0.041 0.029
(0.27) (0.22) 

% circulatory symptoms -0.201 -0.103 
(1.93) (1.15) 

Unemployment rate % -0.059 -0.182 
(0.53) (1.51) 

Education -0.144 0.014 
(0.78) (0.08) 

% disability pension 0.941 0.512 
(3.16)** (1.96)* 

% diabetes 2.989 1.345 
(5.62)** (2.21)* 

% special medicines 0.054 0.029 
(0.72) (0.44) 

Reimbursement for  0.000 0.000 
visits to private physicians (0.10) (0.26) 
Taxable income/inhabitant 0.166 0.003 

(4.11)** (0.06) 
% 0-14 year 0.807 -0.191 

(1.74) (0.48) 
% 65-79 year 1.932 0.471 

(3.39)** (0.85) 
% >79 year -1.454 -0.999 

(1.63) (1.09) 
Alcohol sale per inhabitant 0.093 0.041 

(4.54)** (2.17)* 
log E (t-1) 0.709 0.819 

(17.91)** (23.05)** 
Constant -0.125 1.162 

(0.23) (2.26)* 
Observations 240 240 
Number of hospital distr. 20 20
R-sq: within 0.93 0.95 
R-sq: between 0.99 1.00 
R-sq: overall 0.94 0.96 
Absolute value of z statistics in parentheses 
* significant at 5 %; ** significant at 1 % 
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Appendix 4. Results from Arellano-Bond dynamic panel-data estimation  

LD. log E 0.661 
(7.92)** 

L2D. log E -0.134 
(2.03)* 

D1No. of inhabitants 0.553 
(1.71) 

D1Mortality ratio -1.052 
(0.09) 

D1% Swedish speakers 2.393 
(0.91) 

D1% cancer -0.19
(1.18) 

D1% circulatory symptoms -0.188 
(1.48) 

D1Unemployment rate % -0.118 
(0.36) 

D1Education -1.273 
(2.77)** 

D1Reimbursement for  0.011 
visits to private physicians (3.58)** 
D1Taxable income/inhabitant 0.265 

(3.06)** 
D1% 0-14 year 1.275 

(0.71) 
D1% 65-79 year 0.993 

(0.60) 
D1% >79 year 3.893 

(1.10) 
D1Alcohol sale per inhabitant 0.111 

(1.63) 
D1% disability pension -0.761 

(0.52) 
D1% special medicines 0.078 

(0.86) 
D1% diabetes 3.358 

(1.30) 
Constant -0.001 

(0.11)
Observations 200 
Number of hospital distr. 20
Absolute value of z statistics in parentheses 
significant at 5%; ** significant at 1% 
Sargan test of over-identifying restrictions:      
         chi2(63) =    82.04      Prob > chi2 = 0.0539 
Arellano-Bond test that average autocovariance in residuals of order 1 is 0: 
         H0: no autocorrelation   z =  -6.73   Pr > z = 0.0000 
Arellano-Bond test that average autocovariance in residuals of order 2 is 0: 
         H0: no autocorrelation   z =   1.30   Pr > z = 0.1928 
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Appendix 5. Actual and predicted health care expenditure per capita between 
2000–2005 (difference %/100) 

Year Hospital district 
Actual 

expenditure/inhabitant
Predicted 

expenditure/inhabitant Difference 
Differencce 

%
2000 Etelä-Karjalan sairaanhoitopiiri 1074 1126 -52 -0.048
2000 Etelä-Pohjanmaan sairaanhoitopiiri 1133 1133 0 0.000 
2000 Etelä-Savon sairaanhoitopiiri 1169 1115 54 0.04
2000 HUS (Uusimaa ja Helsinki) 1095 1076 19 0.018 
2000 Itä-Savon sairaanhoitopiiri 1179 1134 45 0.03
2000 Kainuun sairaanhoitopiiri 1120 1099 21 0.01
2000 Kanta-Hämeen sairaanhoitopiiri 1081 1093 -11 -0.011
2000 Keski-Pohjanmaan sairaanhoitopiiri 1058 1166 -108 -0.103
2000 Keski-Suomen sairaanhoitopiiri 1109 1080 29 0.02
2000 Kymenlaakson sairaanhoitopiiri 1057 1103 -46 -0.044 
2000 Lapin sairaanhoitopiiri 1207 1089 118 0.09
2000 Länsi-Pohjan sairaanhoitopiiri 1085 1125 -40 -0.0
2000 Pirkanmaan sairaanhoitopiiri 1004 1056 -52 -0.052
2000 Pohjois-Karjalan sairaanhoitopiiri 1135 1108 28 0.024 
2000 Pohjois-Pohjanmaan sairaanhoitopiiri 1074 1112 -38 -0.035 
2000 Pohjois-Savon sairaanhoitopiiri 1157 1132 25 0.02
2000 Päijät-Hämeen sairaanhoitopiiri 1011 1049 -39 -0.038 
2000 Satakunnan sairaanhoitopiiri 1058 1045 13 0.01
2000 Vaasan sairaanhoitopiiri 1236 1171 65 0.05
2000 Varsinais-Suomen sairaanhoitopiiri 1042 1050 -8 -0.008
2001 Etelä-Karjalan sairaanhoitopiiri 1124 1172 -49 -0.0
2001 Etelä-Pohjanmaan sairaanhoitopiiri 1216 1176 39 0.032 
2001 Etelä-Savon sairaanhoitopiiri 1257 1169 88 0.07
2001 HUS (Uusimaa ja Helsinki) 1159 1119 40 0.035 
2001 Itä-Savon sairaanhoitopiiri 1240 1185 55 0.04
2001 Kainuun sairaanhoitopiiri 1177 1156 22 0.01
2001 Kanta-Hämeen sairaanhoitopiiri 1082 1142 -59 -0.055
2001 Keski-Pohjanmaan sairaanhoitopiiri 1116 1219 -103 -0.093
2001 Keski-Suomen sairaanhoitopiiri 1151 1123 27 0.02
2001 Kymenlaakson sairaanhoitopiiri 1120 1150 -30 -0.026 
2001 Lapin sairaanhoitopiiri 1239 1123 116 0.09
2001 Länsi-Pohjan sairaanhoitopiiri 1148 1175 -27 -0.0
2001 Pirkanmaan sairaanhoitopiiri 1041 1102 -62 -0.059
2001 Pohjois-Karjalan sairaanhoitopiiri 1153 1157 -4 -0.004 
2001 Pohjois-Pohjanmaan sairaanhoitopiiri 1105 1152 -47 -0.043 
2001 Pohjois-Savon sairaanhoitopiiri 1186 1177 10 0.00
2001 Päijät-Hämeen sairaanhoitopiiri 1036 1098 -62 -0.059 
2001 Satakunnan sairaanhoitopiiri 1129 1092 37 0.03
2001 Vaasan sairaanhoitopiiri 1259 1221 38 0.03
2001 Varsinais-Suomen sairaanhoitopiiri 1091 1097 -6 -0.005
2002 Etelä-Karjalan sairaanhoitopiiri 1180 1232 -51 -0.0
2002 Etelä-Pohjanmaan sairaanhoitopiiri 1224 1228 -4 -0.003 
2002 Etelä-Savon sairaanhoitopiiri 1297 1226 71 0.05
2002 HUS (Uusimaa ja Helsinki) 1225 1155 70 0.057 
2002 Itä-Savon sairaanhoitopiiri 1313 1242 72 0.05
2002 Kainuun sairaanhoitopiiri 1231 1192 40 0.03
2002 Kanta-Hämeen sairaanhoitopiiri 1114 1190 -77 -0.069
2002 Keski-Pohjanmaan sairaanhoitopiiri 1156 1276 -120 -0.104
2002 Keski-Suomen sairaanhoitopiiri 1193 1169 25 0.02
2002 Kymenlaakson sairaanhoitopiiri 1156 1202 -46 -0.040 
2002 Lapin sairaanhoitopiiri 1265 1177 88 0.07
2002 Länsi-Pohjan sairaanhoitopiiri 1237 1237 0 0.00
2002 Pirkanmaan sairaanhoitopiiri 1085 1149 -64 -0.059
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2002 Pohjois-Karjalan sairaanhoitopiiri 1214 1198 16 0.01
2002 Pohjois-Pohjanmaan sairaanhoitopiiri 1186 1202 -16 -0.014
2002 Pohjois-Savon sairaanhoitopiiri 1275 1236 39 0.03
2002 Päijät-Hämeen sairaanhoitopiiri 1097 1143 -46 -0.042
2002 Satakunnan sairaanhoitopiiri 1163 1141 22 0.019
2002 Vaasan sairaanhoitopiiri 1301 1277 24 0.01
2002 Varsinais-Suomen sairaanhoitopiiri 1118 1136 -18 -0.016
2003 Etelä-Karjalan sairaanhoitopiiri 1230 1271 -41 -0.033
2003 Etelä-Pohjanmaan sairaanhoitopiiri 1273 1281 -8 -0.006
2003 Etelä-Savon sairaanhoitopiiri 1338 1280 58 0.043
2003 HUS (Uusimaa ja Helsinki) 1207 1186 21 0.01
2003 Itä-Savon sairaanhoitopiiri 1366 1306 60 0.04
2003 Kainuun sairaanhoitopiiri 1297 1261 37 0.02
2003 Kanta-Hämeen sairaanhoitopiiri 1150 1238 -89 -0.077
2003 Keski-Pohjanmaan sairaanhoitopiiri 1211 1328 -117 -0.097
2003 Keski-Suomen sairaanhoitopiiri 1256 1219 37 0.03
2003 Kymenlaakson sairaanhoitopiiri 1229 1247 -18 -0.014
2003 Lapin sairaanhoitopiiri 1293 1227 66 0.05
2003 Länsi-Pohjan sairaanhoitopiiri 1326 1299 27 0.02
2003 Pirkanmaan sairaanhoitopiiri 1121 1185 -64 -0.057
2003 Pohjois-Karjalan sairaanhoitopiiri 1299 1247 53 0.04
2003 Pohjois-Pohjanmaan sairaanhoitopiiri 1230 1243 -13 -0.010
2003 Pohjois-Savon sairaanhoitopiiri 1297 1294 3 0.00
2003 Päijät-Hämeen sairaanhoitopiiri 1195 1197 -1 -0.001
2003 Satakunnan sairaanhoitopiiri 1209 1190 19 0.016
2003 Vaasan sairaanhoitopiiri 1317 1320 -3 -0.002
2003 Varsinais-Suomen sairaanhoitopiiri 1165 1176 -11 -0.010
2004 Etelä-Karjalan sairaanhoitopiiri 1250 1314 -64 -0.051
2004 Etelä-Pohjanmaan sairaanhoitopiiri 1328 1321 7 0.00
2004 Etelä-Savon sairaanhoitopiiri 1351 1330 20 0.015
2004 HUS (Uusimaa ja Helsinki) 1217 1216 1 0.00
2004 Itä-Savon sairaanhoitopiiri 1419 1351 68 0.04
2004 Kainuun sairaanhoitopiiri 1334 1309 25 0.01
2004 Kanta-Hämeen sairaanhoitopiiri 1199 1274 -75 -0.063
2004 Keski-Pohjanmaan sairaanhoitopiiri 1262 1375 -113 -0.090
2004 Keski-Suomen sairaanhoitopiiri 1284 1262 21 0.01
2004 Kymenlaakson sairaanhoitopiiri 1288 1311 -24 -0.018
2004 Lapin sairaanhoitopiiri 1342 1196 146 0.10
2004 Länsi-Pohjan sairaanhoitopiiri 1363 1371 -8 -0.006
2004 Pirkanmaan sairaanhoitopiiri 1178 1224 -47 -0.040
2004 Pohjois-Karjalan sairaanhoitopiiri 1323 1286 36 0.02
2004 Pohjois-Pohjanmaan sairaanhoitopiiri 1252 1276 -24 -0.019
2004 Pohjois-Savon sairaanhoitopiiri 1364 1342 22 0.01
2004 Päijät-Hämeen sairaanhoitopiiri 1243 1236 6 0.00
2004 Satakunnan sairaanhoitopiiri 1252 1232 20 0.016
2004 Vaasan sairaanhoitopiiri 1346 1369 -23 -0.017
2004 Varsinais-Suomen sairaanhoitopiiri 1223 1211 12 0.01
2005 Etelä-Karjalan sairaanhoitopiiri 1298 1322 -24 -0.018
2005 Etelä-Pohjanmaan sairaanhoitopiiri 1362 1354 8 0.00
2005 Etelä-Savon sairaanhoitopiiri 1405 1355 50 0.035
2005 HUS (Uusimaa ja Helsinki) 1254 1224 30 0.02
2005 Itä-Savon sairaanhoitopiiri 1457 1384 73 0.05
2005 Kainuun sairaanhoitopiiri 1262 1341 -79 -0.063
2005 Kanta-Hämeen sairaanhoitopiiri 1243 1297 -54 -0.043
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2005 Keski-Pohjanmaan sairaanhoitopiiri 1289 1401 -112 -0.087
2005 Keski-Suomen sairaanhoitopiiri 1291 1295 -4 -0.0
2005 Kymenlaakson sairaanhoitopiiri 1323 1337 -14 -0.0
2005 Lapin sairaanhoitopiiri 1387 1301 86 0.06
2005 Länsi-Pohjan sairaanhoitopiiri 1403 1409 -6 -0.004
2005 Pirkanmaan sairaanhoitopiiri 1209 1253 -44 -0.0
2005 Pohjois-Karjalan sairaanhoitopiiri 1374 1332 42 0.03
2005 Pohjois-Pohjanmaan sairaanhoitopiiri 1268 1310 -42 -0.033 
2005 Pohjois-Savon sairaanhoitopiiri 1407 1377 30 0.02
2005 Päijät-Hämeen sairaanhoitopiiri 1275 1255 20 0.01
2005 Satakunnan sairaanhoitopiiri 1289 1261 28 0.02
2005 Vaasan sairaanhoitopiiri 1394 1390 4 0.00
2005 Varsinais-Suomen sairaanhoitopiiri 1263 1242 21 0.017

03
11
2

36
0

1
5
2
3



37

Appendix 6. The description of the variables used in the final analysis

Variable Mean Std. Dev. Min Max Observations 

Costs/inhabitant overall 1141.42 114.71 872.99 1457.00 N= 260
between 61.81 1017.41 1235.99 n= 20
within 97.54 979.50 1380.89 T= 13

No. of inhabitants overall 257166 278101 62244 1445114 N= 260
between 284457 65872 1365329 n= 20
within 13179 162224 336951 T= 13

% Swedish speakers overall 0.04 0.12 0.00 0.52 N= 260
between 0.12 0.00 0.51 n= 20
within 0.00 0.04 0.05 T= 13

Taxable income/inhabitant overall 10282 1452 7039 15752 N= 260
between 1260 8829 14394 n= 20
within 770 8393 11677 T= 13

Reimbursement for visits to private physi-
cians overall 0.24 0.05 0.14 0.35 N= 260

between 0.05 0.16 0.32 n= 20
within 0.01 0.21 0.27 T= 13

% disability pension overall 0.09 0.01 0.06 0.12 N= 260
between 0.01 0.07 0.11 n= 20
within 0.01 0.08 0.10 T= 13

% special medicines overall 0.22 0.02 0.18 0.27 N= 260
between 0.01 0.20 0.24 n= 20
within 0.02 0.18 0.26 T= 13

% diabetes overall 0.05 0.01 0.03 0.07 N= 260
between 0.01 0.04 0.06 n= 20
within 0.01 0.04 0.06 T= 13

% 0-14 years overall 0.18 0.02 0.15 0.23 N= 260
between 0.01 0.16 0.22 n= 20
within 0.01 0.16 0.20 T= 13

% 65-79 years overall 0.12 0.01 0.09 0.17 N= 260
between 0.01 0.09 0.15 n= 20
within 0.01 0.10 0.15 T= 13

% >79 years overall 0.04 0.01 0.02 0.06 N= 260
between 0.01 0.03 0.05 n= 20
within 0.00 0.03 0.05 T= 13

Education overall 0.09 0.04 0.04 0.23 N= 260
between 0.03 0.07 0.18 n= 20
within 0.02 0.04 0.14 T= 13
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Unemployment rate % overall 0.17 0.05 0.07 0.28 N= 260
between 0.03 0.11 0.23 n= 20
within 0.04 0.11 0.24 T= 13

Alcohol sale per inhabitant overall 7.02 1.26 4.10 11.70 N= 260
between 1.09 4.80 9.58 n= 20
within 0.67 5.64 9.99 T= 13
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