
 
From the Medical Management Centre  

Department of Learning, Informatics, Management and Ethics 
Karolinska Institutet, Stockholm, Sweden 

 

COST ANALYSIS AND 
POLICY IMPLICATIONS IN 

PSYCHIATRIC CARE 

Anne Tiainen 

 

 
Stockholm 2009 

 
 
 
  
 



All previously published papers were reproduced with permission from the publisher. 
 
Published by Karolinska Institutet. Printed by Universitetsservice US-AB, Karolinska 
Institutet 
 
© Anne Tiainen, 2009 
ISBN 978-91-7409-399-5



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Till min son Vilhelm 
 



 

 

ABSTRACT 
The economic burden of mental health constitutes a substantial part of the total costs 
of illnesses. Most estimates of cost-of-illness focus on somatic illnesses and 
corresponding studies of mental health are few. In Sweden there has been one Cost of 
Illness (CoI) study for psychiatric disorders which was carried out in the early 1980s 
and two studies that estimate the economic burden of all diseases. The relationships 
between direct and indirect costs and their respective development over time are also 
less studied. The aims of the present thesis were to analyze costs and regional cost 
differences due to psychiatric disorders: the economic burden of psychiatric disorders 
to society, the analysis of regional differences of direct costs and productions losses 
(due to sickness absence and disability pension) and the potential determinants of 
these differences, and the analysis of trends and costs of hospital admissions for 
bipolar disorders. 

The total economic cost of psychiatric disorders in Sweden in 2001 (Study I) was 
estimated at MSEK 85 774 (M€ 9 426, €1= SEK9.1). Indirect costs were totally 
predominant and constituted about 80% of the total cost, i.e. production losses due to 
early retirement, sickness absence and premature death. In Study II, the total direct 
costs were found to be influenced by sociodemographic factors especially the 
proportions of people aged �65 years and the proportion of women. Moreover, 
population density (rural/urban) influences the differences in direct costs. There are 
differences between county councils in how mental healthcare resources are 
organized which may partly account for differences, developmental trends and 
allocations in direct costs. In Study III, total production losses due to psychiatric 
disorders were estimated based on sickness absence and disability pension. Both 
types of production losses were significantly predicted by four determinants among 
which three (the proportion of people born abroad, living alone and having a low 
income, respectively) had a positive and one (the amount of psychiatric care 
provision) a negative influence on production losses. Psychiatric care provision seems 
to be a determinant for the variation in production losses due to sickness absence, 
disability pension and the sum of these; i.e. the lower the number of employees the 
higher the production losses. In Study IV, more than half of the patients with their 
first bipolar disorder admission in the year 2000 had no bipolar readmission during 
the five-years of follow-up. On the other hand, 15% of the first diagnosed bipolar 
patients together had 66% of the admissions, with a yearly hospitalization cost of 
MSEK 230 (M€ 25).  

In summary, the indirect cost of psychiatric disorders seems to have increased relative 
to the direct costs and constitutes the greater part of the societal costs for psychiatry. In 
regions where the provision of psychiatric care was greater, the indirect costs were 
smaller, thus indicating that psychiatric health care provision is central for diminishing 
the social and work disabling consequences of psychiatric illnesses. Furthermore, 
women and elderly patients had a decreasing effect on direct costs despite an age- and 
gender-related increase in the incidence of mental health problems, especially 
depression. More research and better data is needed to provide a better insight into the 
utilization of healthcare resources in psychiatric diagnosis groups and differences in 
regions where health economic aspects should be included.  

Keywords: psychiatric disorders, cost of illness, direct costs, indirect cost, production 
losses, regional variations, determinants, bipolar disorder, utilization, admission 



 

 

SAMMANFATTNING 
Den ekonomiska bördan av psykiatriska sjukdomar utgör en stor del av de totala 
kostnaderna för sjukdomar. De flesta kostnadsberäkningar (CoI) är fokuserade på 
somatiska sjukdomar och mindre studier handlar om psykisk ohälsa. I Sverige finns en 
genomförd kostnadsstudie (CoI) som handlar om psykiatriska sjukdomar och den är 
från i början av 1980-talet och två studier som uppskattar den totala ekonomiska 
sjukdomsbördan. Relationen mellan direkta och indirekta kostnader och deras 
utveckling har inte heller studerats. Syftet med denna avhandling var att analysera 
samhällsekonomiska kostnader och regionala kostnadsskillnader orsakade av 
psykiatriska sjukdomar. Specificerade syften för delarbeten har varit följande; att 
beräkna den ekonomiska bördan av psykiatriska sjukdomar, att analysera regionala 
skillnader av direkta kostnader och produktionsbortfall (orsakade av sjukfrånvaro och 
förtidspensionering) samt potentiella förklaringsfaktorer för dessa skillnader och att 
analysera trender och kostnader av sjukhusintagningar för patienter med bipolär 
sjukdom. 

I studie I de totala ekonomiska kostnaderna för psykiatriska sjukdomar uppskattades för 
år 2001 till MSEK 85 774 (M€ 9 426). De indirekta kostnaderna var dominerande och 
utgjorde 80 % av de totala kostnaderna (produktionsbortfall av sjukfrånvaro, 
förtidspensionering och förtidig död). I studie II de totala direkta kostnaderna 
påverkades av speciellt två variabler; andel äldre �65 år och andel kvinnor i länet. 
Dessutom hade variabeln tätort/glesbygd påvisat samband med skillnaderna mellan 
länen i direkta kostnaderna. Det finns skillnader mellan länen hur hälsovårdsresurser är 
organiserade vilket delvis kan förklara skillnaderna och utvecklingen av de direkta 
kostnaderna i länen. De total produktionsbortfallen orsakade av sjukfrånvaro och 
förtidspensionering uppskattades i studie III. Båda typerna av produktionsbortfallen 
hade påvisade samband med fyra förklaringsfaktorer varav tre (andel utlandsfödda, - 
ensamstående och – låginkomsttagare) hade positivt samband medan en 
förklaringsfaktor (utbud av psykiatrisk vård) hade negativt samband med 
produktionsbortfallen. Det sistnämnda innebär att lägre antal anställda inom den 
specialiserade psykiatrin ger högre produktionsbortfall som beror på sjukfrånvaro och 
förtidspension med psykiatrisk diagnos. I studie IV hade mera än hälften av patienterna 
med förstagångsintagning med diagnosen bipolär sjukdom under år 2000 inga 
återintagningar under en femårig uppföljningsperiod. Å andra sidan stod 15 % av 
patienterna för 66 % av alla återintagningar med en årlig kostnad på MSEK 230 (M€ 
25). 

Sammanfattningsvis har indirekta kostnader av psykiatriska sjukdomar ökat med tiden 
och utgör den största delen av samhällskostnaderna för psykiatriska sjukdomar i länen, 
där utbudet av psykiatriska vården är större, var de indirekta kostnaderna lägre, vilket 
antyder att låg utbud av psykiatrisk vård har en central roll för konsekvenserna av 
försämrad social - och arbetsförmåga hos psykiatriska patienter. Vidare har kvinnor och 
äldre patienter en minskande effekt på de direkta kostnaderna trots att vi har en ökning 
av psykisk ohälsa i dessa grupper. Mera forskning och bättre data är nödvändig för att 
skaffa bättre kunskaper för utnyttjandet av hälso– och sjukvårdsresurser och variationer 
mellan länen inom olika psykiatriska diagnosgrupper där hälsoekonomiska aspekter är 
inkluderade. 
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1 INTRODUCTION 
Psychiatric disorders are prevalent and constitute a major public health concern in 
Sweden as well as in most countries in the western world. Psychiatric disorders 
accounts for about 20% of the burden of disease in European countries [1]. Depression 
is one of the most common diagnoses in Sweden [2], with a life time risk of 20% for 
men and 30-40% for women [3]. Furthermore, depression is expected to increase over 
the next two decades [1, 4]. According to a national public health report in 2001, well-
defined psychiatric diagnoses have been relatively constant since the mid 1990s but 
mental health problems that are more or less associated with life style and stress have 
increased and psychiatric well-being in general has decreased [5]. 

Depression is costly to the individual, the family and the community, and represents a 
significant loss of production. It poses a considerable burden to the national economy 
and people with depression represent the largest single group receiving incapacity 
benefits from society [6]. According to the World Health Organization (WHO), the 
prevalence of schizophrenia is 0.4% in the general population and active psychosis is 
ranked as the third most disabling condition, higher than paraplegia and blindness [1]. 
The economic cost of schizophrenia to society is also high, and a chronic course of 
schizophrenia causes a high degree of disability [7]. 

The aims of the present thesis were to analyze costs and regional differences in costs 
due to psychiatric disorders. The next chapter provides the background regarding cost 
development and psychiatric care provision, the determinants of regional differences, 
social insurance and mental illness, a literature review and mental healthcare reforms in 
Sweden.  
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2 BACKGROUND 
2.1 DISTRIBUTION OF PSYCHIATRIC CARE COSTS IN 1998-2007 IN 

SWEDEN 

Specialized psychiatric healthcare costs have diminished somewhat relative to total 
healthcare costs after 2004 (Table 1). The total healthcare cost has increased from SEK 
93 billion to SEK 182 billion where there has been an increase in the psychiatric care 
cost from SEK 9 billion to SEK 17 between 1998 and 2007 [8-17]. This development 
may seem inexplicable since, in the same period, mental ill-health has increased 
relative to most somatic disorders in Sweden. Depression and anxiety have been the 
most rapidly increasing ill-health conditions since 1990 and these mental problems are 
now ranked number two after ischemic heart disease for both genders as regards 
DALYs (Disability Adjusted Life Years). Moreover, work related fatigue and stress has 
become a major reason for long-term sick leave during the last decade [18].  
 
Table 1 Healthcare costs and psychiatric care costs in 1998-2007 in Sweden 
Year Psychiatric costs 

Billion SEK 
Total healthcare costs 

Billion SEK 
% 

1998 9 93* 10 
1999 10 99* 10 
2000 12 106* 11 
2001 12 119 10 
2002 13 130 10 
2003 14 138 10 
2004 15 152 10 
2005 16 165 9 
2006 16 174 9 
2007 17 182 9 

Source: [8-17, 19] 
*Dental care and drugs prescribed in outpatient care are excluded but paediatric psychiatric care, forensic 
care, and alcohol and drugs abuse care are included. 
 
There has been a transfer of costs and healthcare activities from psychiatric hospitals to 
outpatient care units which is an intended outcome of most psychiatric reforms and 
political declarations. The intentions when carrying out these organizational changes 
have been to improve the psychiatric health service. Certain changes have been made 
aiming at increasing the resources for mental health, outpatient care costs have 
increased by 42% and inpatient care costs have increased by 13%. In the same period, 
the number of psychiatric hospital beds has decreased by 15%. The number of 
physician visits has increased from 608 000 in 2001 to 946 000 in 2007, i.e. by 36%, 
and the number of visits to other employees has increased by 38%. Table 2 shows how 
the psychiatric costs were distributed in 2001 and 2007. However, there are differences 
in resources between county councils that need to be explained. In 2001 the psychiatric 
care costs varied between county councils from SEK 993/capita in Halland to SEK 
1 651/capita in Stockholm. In 2007, the figures were SEK 1 373/capita and SEK 
2 251/capita, respectively, for those two counties. Whether these differences are 
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motivated by a greater need for healthcare in urban relative to rural regions for instance 
or reflect a historical distribution of resources is not clear. 
 
Table 2 The distribution of psychiatric care costs in 2001 and 2007 in county councils 
 2001  2007  
 Million SEK % Million SEK % 
Psychiatric 
outpatient care 

5 011 40.7 8 638 50.9 

Psychiatric 
inpatient care 

6 898 56.0 7 914 46.7 

Psychiatric daycare 365 3.0 319 1.9 
Psychiatric home 
nursing 

47 0.4 85 0.5 

Source: [12, 19] 
 
2.2 THE DEVELOPMENT OF PSYCHIATRIC CARE PROVISION IN 

SWEDEN 

In 1967, there were about 35 000 beds in psychiatric healthcare in Sweden. By 1991, 
the number had further decreased to 13 000 and after the mental health reform in 1995, 
the number dropped further and between 1997 and 2007 the number of such beds 
dropped from 6267 to 4461 (Figure 1). Between 1987 and 2000 the number of bed days 
in psychiatric hospital care was reduced from 6 million to about 1.5 million [20]. At the 
same time, admissions had only been reduced by about 20 percent. The reduction in 
bed days is primarily dependent on the reduction of length of stay. 

Figure 1 Number of beds in psychiatric healthcare during 1996 – 2007 in Sweden 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Source:[8-17, 19]. 
 

The number of beds/1000 inhabitants varied between 0.36 and 1.53 in 2001 in county 
councils and between 0.30 and 1.20 in 2007. In 2001, the number of outpatient visits 
varied between 257 visits/1000 inhabitants and 686 visits/1000 inhabitants and in 
2007 between 286 and 789. The distribution shows a pattern where the urban areas 
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had the highest number of outpatient visits and the rural areas the lowest. The low 
number of beds is not related to high number of outpatient visits which could be a 
hypothesis (Figure 2). Previous studies have not analyzed these relationships in order 
to understand the differences between regions. Further, the number of beds in 
psychiatric hospitals is not the same as the quality measurement of psychiatric 
healthcare, i.e. the lower the number of beds, the better the quality or vice versa.  

Several studies have demonstrated that there has been an increase in the amount and 
severity of mental illnesses and, hence, in the need for psychiatric services in urban 
areas, especially in areas with poverty and social isolation [21, 22]. Despite this trend, 
the number of inpatient beds is usually higher in areas with high sociodemographic 
status as compared to poorer areas. Thus, according to these studies, regional 
inequities in the number of psychiatric inpatient beds are related to the use of social 
services and the socioeconomic status of an area rather than to the need for 
psychiatric services [21, 23]. 

Figure 2 The number of beds per 1000 inhabitants (beds) plotted against outpatient visits per 1000 
(ÖV) inhabitants in county councils in 2007 in Sweden 

 
Source: [12, 19]. 

 

2.3 THE DETERMINANTS OF REGIONAL VARIATIONS 

The utilization of healthcare services and regional variations in mental healthcare 
provision have been investigated in a number of studies [21, 24, 25]. Among 
sociodemographic factors, the utilization of psychiatric healthcare services has been 
shown to be influenced by the age- and gender-structure, unemployment, poverty, the 
proportion of immigrants, a low level of education, and a high population density [26-
28]. 

According to epidemiological studies in Sweden, the elderly have less access to 
specialized psychiatric care despite an age-related increase in the incidence of mental 
health problems, especially depression [29]. Previous research has even shown there 
to be a difference between men and women in the utilization and provision of 
psychiatric healthcare. In a survey of psychiatric rehabilitation in south London it was 
found that women received less intensive care and it appeared that the services had 
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been less responsive to their changing needs [30]. Furthermore, a Swedish study of 
the influence of socioeconomic factors on the rate of psychiatric hospital admissions 
showed that individuals living in the poorest neighborhoods exhibited a higher risk of 
being hospitalized for mental disorder as compared to individuals living in the richest 
neighborhoods [31]. 

There are findings that show regional differences regarding sick leave. In a 
Norwegian study, women were more frequently on disability pension with psychiatric 
disorders in rural than in urban regions [32]. Furthermore, studies of the incidence of 
sick leave and disability pensions with psychiatric diagnoses show regional 
differences in Sweden and Norway [32, 33]. There are, for instance, differences 
between urban and rural regions in the relative rate of sickness absence and disability 
pension that may be attributed to differences in the access to healthcare [33-35]. 
There are also findings showing an unequal distribution in the population with a 
higher absence rate in lower socioeconomic groups and among women [36]. A 
similar pattern for sick leave due to psychiatric morbidity has been observed. 
Previous Swedish studies have shown that women have a higher incidence than men 
in sick-leaves episodes longer than seven days [37, 38].  

 

2.4 SOCIAL INSURANCE AND MENTAL ILLNESS 

Between 1997 and 2000, both the rate and duration of sickness absence increased and 
reached the previously observed high levels in 1988 [39] (Figure 3). The 
corresponding increase in the economic burden resulted in health political action. In 
2001-2002, politicians demanded that the Swedish National Social Insurance Board 
should act in order to decrease the sickness absence. Restrictions in the prescription 
rules for a physician’s certificate concerning the length of sickness absence resulted 
in an increase in the number of individuals with disability pensions [40]. In 2003, 
disability pensions and sickness compensations became known as “activity 
compensation”. In 2002, 63 738 activity compensations were granted further 
increasing to 73 161 in 2004. 

There has been a continuous increase in sickness absence due to psychiatric disorders 
relative to other disorders in Sweden. In 2001, it constituted 26% (20% for men and 
28% for women) of the total number of sick leave days [41]. If only long-term sick 
leave of more than 60 days was counted, the percentage was higher and reached 
approximately 28% in Stockholm and 30% in Gävleborg county [39]. The trend has 
continued to show an increase in the share of psychiatric disorders; 31% and 33.5% 
of the total sick leave days in 2005 and 2007, respectively. (Source: 
Försäkringskassan, data register STORE). 

In 2006, the percentage of activity compensations (sickness compensation and 
disability pensions) for psychiatric disorders was higher than for other diagnoses, 
both for men and women and it exceeded that for muscle and skeleton diseases, 
which had been the leading cause for sick leave and disability pension in the past 
decade. 

The variations in the number of sick leave days over time illustrated in Figure 3 
require some scrutiny. There are other possible explanations apart from the increasing 
incidences of sick leave due to mental ill health. Apart from changes in the rules and 
regulations of the social security system and the recommendations for certificate 
prescription, changes in the financial situation of a country may also influence the 
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rate of sick leave. A “qualifying period” of one day was introduced at the beginning 
of the 1990s as a measure for controlling the moral hazard-problem. At that time, 
Sweden also experienced a financial recession. These two factors could explain the 
steep decrease in sick leave days observed during the same period. Besides variations 
over time, there are also differences in sick leave between county councils. In 2005, 
the highest percentages of activity compensations approved for psychiatric disorders 
were in the counties of Västra Götaland and Stockholm (43% and 42%, respectively). 

Figure 3 The number of total days of sick-leave in 1984-2004, thousand. 
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Source: The Swedish National Social Insurance Board. 

 

2.5 LITERATURE REVIEW 

To get an overview of the history and development of the fields related to this thesis, 
a literature review of previous research within the area was performed. The review 
concerns cost of illness studies and mental disorders, utilization of psychiatric 
healthcare and determinants of differences in utilization of healthcare services, 
studies that concern sickness absence and disability pension with psychiatric 
diagnosis and determinants of regional differences, and studies that concern 
psychiatric admission and hospitalization costs in bipolar disorders. 

The review shows that few CoI studies regarding mental illness are available in the 
literature (table 3). Furthermore, most of the studies are old and the CoI methodology 
and access to data has developed over the last decades. The design and aim of the 
selected studies as well as the methodology applied are different, which makes 
comparisons of the results obtained difficult. In addition to Herzman´s study, there 
are two CoI studies measuring the economic burden of all diseases including 
psychiatric disorders in Sweden [42, 43]. 
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Table 3 Literature review of cost-of-illness studies on mental disorders 
Author, year Country Including Direct cost 

% 
Indirect cost 

% 
Rice (1963) [44] US Mental disorders 33 67 

Conley & Conwell 1968) [45] US Mental disorders 20 80 

Levine & Levine (1971) [46] US Mental disorders 44 56 

Levine & Willner 1974 [47] US Mental disorders 46 54 

Hertzman (1975) [48] Sweden Mental disorders 35 65 

Rice et al (1985) [49] US Mental disorders and 
alcohol and drug 

abuse 

43 57 

 

According to Hertzman indirect costs constituted 60% of the total costs in 1975 [48]. In 
the US. the trend has been the opposite [44, 49]. Still, it could be misleading to 
compare these studies because of the use of different methodologies, estimating 
procedures and sources of data. 

Studies of the economic burden of psychiatric disorders and regional variations in 
costs are scarce, but the utilization of healthcare services and regional variations in 
mental healthcare provision have been investigated in a number of studies (Table 4). 
Among the sociodemographic factors, a high utilization of psychiatric healthcare 
services has been shown to be influenced by the age- and gender-structure of a 
geographical area, unemployment, poverty, the proportion of immigrants, a low level 
of education, and a high population density [25, 27, 28, 50].  
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Table 4 Literature review of the utilization of psychiatric healthcare and determinants of 
differences in utilization of healthcare services 
Author, year 
 

Country Data design 
Population 

Determinants for 
variation in utilization 

Almog M, Curtis S, 
Copeland A,  
Congdon P 
(2004). [21] 

 

U.S.  
 

Register-based study 
Males 15-64 
New York City, 1990-2000 
Psychiatric inpatient services. 

Higher utilization: 
Socioeconomic status  
Proximity to general 
hospitals 
Single persons 
Born abroad 

Aro S, Aro H,  
Salinto M, Keskimäki 
I 

(1995). [27] 

 

Finland Register-based study 
Finnish population  25-64 
years 
Psychiatric inpatient care 

Higher utilization: 
Low educational level  

ten Have M, 
Oldehinkel A, 
Vollebergh W,  
Ormel J 

(2003)[28] 

The 
Netherlands 

Follow-up study,  Cohort 
N=7076,  
Mental disorder and service 
use. 

High educational level: 
less utilization of primary 
care and more mental 
healthcare. 
Low educational level: 
more utilization of primary 
care 

ten Have M, Bij, RV 
(1999). [23] 

The 
Netherlands 

Register-based study 
Immigrant women in 
Amsterdam 
Immigrant women and mental 
healthcare and social services 
utilization. 

Immigrant women used 
less mental healthcare 
services than native-born 
women, but more social 
work facilities and women 
crisis centers. 

Alegria M, Bijl R. V, 
Lin E, Walters EE, 
Kessler RC 
(2000). [50] 

U.S, Ontario 
Canada, 
The 
Netherlands 

Cohort study 
U.S. n=5384, 1990-1992, 
Ontario n=6321, 1990-1991,  
the Netherlands n=6321, 1996 
Age: 18-54 
Use of mental health services. 

No significant association 
between income and use of 
mental health services in 
any countries. 
 
 

ten Have M, 
Vollenbergh W, Bijl 
RV, de Graaf R 
(2001).[25] 

The 
Netherlands 

Register-based study 
Dutch population 
A prospective general 
population study 
Adults 
Care service utilization for 
mental health problems. 

Higher utilization: 
Women, lower educational 
level, people in treatment 
for somatic disorder, 
functional problems related 
to their mental health 
problems 

Bijl RV, Ravelli A 
(2000). [24] 

The 
Netherlands 

Register-based study 
N=7147, age 18-64 years 
The use of primary health 
care, mental healthcare, 
informal care service by 
persons with psychiatric 
disorder. 

People had a higher 
utilization of mental health 
care: Higher educational 
level, women, singles, 
unemployed persons, 
disabled persons. 

 
According to these studies, geographical inequities in the number of psychiatric 
inpatient beds are related to the use of social services and the socioeconomic status of 
an area rather than the need for psychiatric services [21, 23]. Unemployment/ 
employment, which is closely linked to socioeconomic status, is also a variable that 
differs in rural and urban regions. Ten Have et al found that individuals employed have 
greater incentives to seek help for mental health problems than those outside the labor 
market [25]. According to several studies, women tend to use psychiatric care more 
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frequently, even after adjusting for the influence of other determinants [24, 25]. 
However, this is not a consistent finding. In studies by Bijl and Ravelli, women were 
found to use more healthcare resources in general than men, but not more mental 
healthcare [24]. Living alone without a partner has been regarded as a risk factor for 
mental illness and, according to Bijl and et al, people living alone were the most likely 
to use mental healthcare resources, closely followed by single parents [24]. 
Furthermore, other studies have shown that living alone was a powerful predictor of 
hospitalization for psychiatric conditions [21, 25].  
 
Studies of regional differences in costs of production losses due to psychiatric 
disorders are lacking in Sweden. However, there are studies of the incidence of sick 
leave showing regional differences in the number of disability pensions with 
psychiatric diagnoses in Sweden and Norway [33, 51] (Table5). 
 
Table 5 Literature review of studies that concern sickness absence and disability pension with 
psychiatric diagnosis, and determinants of regional differences 
Author, year 
 

Country Population 
Data design 

Determinants of 
geographical variation 

Andersson L, Wilas N, 
Lewis G, Brage S, 
Hensing G (2007) 
[33] 

Norway Cohort study 
Six southern regions in 
Norway, 1990, 1995, 2000 
Age 16-67 years 
Disability pension with 
psychiatric disorders 
Provision of psychiatric care: 
beds and staff 

Provision of psychiatric 
care was associated with 
the incidence of disability 
pension  
The regional differences in 
provision did not explain 
the regional differences in 
disability pension. 

Andersson L, Wilas N, 
Lewis G, Brage S, 
Hensing G 

(2006). [32] 

Norway Register-based study 
Norwegian regions 1988-2000 
(Disability pension with 
psychiatric disorders) 
Age 16-67 years 

Persons in semi-rural 
regions receive more 
disability pension. 
Large gender differences 
in urban regions. 

Hensing G, Andersson L, 
Brage S 
(2006). [52] 
 

Norway Cohort study 
Persons with sickness benefits 
> 14/16 consecutive days with 
psychiatric diagnosis, 1994, 
1996, 1998, 2000 
(N=2 282 761 in 2000) 
Age 16-66, Oslo and 5 regions 

The highest increase of 
sickness absence in the 
middle-age and in 
women. 
Few regional differences. 

Andersson L,  
Nyman CS, Spak F, 
Hensing G (2006) 
[51] 
 

Sweden Cohort study 
Comparing the incidence of 
disability pension with 
psychiatric disorders in an 
urban and a semi-rural setting 
with national rates 1980, 
1985, 1990, 1995, 1998, 
Göteborg and Bohuslän 
Age 16-64 

Incidence of disability 
pension effects of: 
Access to psychiatric care 
Unemployment, Alcohol 
dependence 
Previous sickness absence 

Hensing G,  
Alexanderson K, 
Allebeck P, Bjurulf P 
(1996). 
[38] 

Sweden Cohort study 
All new sick-leave certificates 
with psychiatric disorders in 
1985-1987, in Östergötland 

Sick-leave duration longer 
for men and higher 
incidence among women. 

 
Furthermore, previous studies have shown differences between urban and rural 
regions concerning sickness absence and disability pension that could be associated 
with access to health care but only one study concerns psychiatric disorders [33-35].  
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In general, sick leave has been found to be unequally distributed in the population 
with a higher absence rate in lower socioeconomic groups and among women [36]. A 
similar pattern has been found for sick leave due to psychiatric morbidity. Previous 
Swedish studies have shown that women have a higher incidence in sick-leaves that 
are longer than seven days than men [38]. In a Norwegian study, women were more 
frequently on disability pension with psychiatric disorders in rural than in urban 
regions [32]. Several socioeconomic variables such as unemployment, single 
households and a low income level are associated with higher risks of psychiatric 
illness and disability pension with a psychiatric diagnosis [51, 53, 54]. 

Studies of hospitalization costs and CoI studies due to bipolar disorders are lacking in 
Sweden (Table 6). There are few CoI studies on bipolar disorders in Europe. 
However, there are several comprehensive CoI studies measuring the economic 
burden of affective disorders including bipolar disorders. These studies indicate that 
there have been advances in pharmacotherapy and outpatient therapy, but that 
hospitalization still accounts for a substantial part of the direct costs [55].  

 
Table 6 Literature review of studies that concern psychiatric admission and hospitalization costs in 
bipolar disorders 
Author, year Country Data design 

Population 
Results 

de Zelicourt M, Rardennes R, 
Verdoux H, Gandhi G. 
Khoshnood B, Chomette E, 
Papatheodorou M. L,  
Edgell E, Even C, Fagnani F 
(2003) 
[56] 

France Data-based study 
Random-effects meta-
analysis, 
Frequency of 
hospitalization, length of 
stay and costs for patient 
with bipolar disorder, manic 
episodes.  

265 000 patients, 63% 
require hospitalization for 
manic episodes, the 
average length of stay 
32.4 days 
Costs  €1.3 billion (1999 
values) 

Kleinman LS, Lowin A, 
Flood E, Gandhi G, Edgel E, 
Revicki DA 
(2003) 
[55] 

England Review article 2 CoI studies on bipolar 
disorders 
Most studies in USA 
Estimates in total costs $ 
US30.4-43.7 billion (1990 
values) 
Hospitalization costs 26-
34% of the direct costs 

 

In our study, the length of stay in hospital for manic episodes in 1999 was 32.2 days, as 
compared to 32.4 days in France [56]. Studies from the US have shown costs for 
hospitalization to constitute 26-34% of the direct costs for bipolar disorder [55]. 

 

2.6 MENTAL HEALTHCARE REFORMS 

Several mental health care reforms have taken place in Europe in recent years. Even 
if the European countries differ in terms of political, economic and healthcare 
systems most mental health reforms have been based on the same key principles [57]. 
The health authorities have implemented processes based on de-institutionalization 
and reduction or closing of traditional mental hospitals, the development of 
alternative community services and programs. The rationale for de-institutionalization 
consists of at least three basic assumptions [58]: community-based care would be 
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more human than hospital-based care, community-based care would be more 
therapeutic than hospital-based care and community-based care would be more cost-
effective than hospital-based care. However, these assumptions have not been 
empirically tested [58]. Community-based care may indeed be more humane and 
therapeutic than hospital-based care, but only if adequate resources are provided or 
re-distributed [59]. 

 

2.6.1 The mental healthcare reform in Sweden 

The process of de-institutionalization in Sweden is similar to that of most countries in 
Western Europe. The Social Service Act of 1982 implied that municipal social 
services should be given an increased responsibility for housing and meaningful 
employment of long-term mentally ill. However, still in the late 1980s, the limits of 
responsibility for mental healthcare and social services were not obvious, and in 
1993, a parliament commission [60] concluded that the efforts of the social services 
were still inadequate. A healthcare reform (The Psychiatric Care Reform) was thus 
implemented in 1995. The purpose of the reform was to improve the treatment and 
enhance the quality of life for individuals suffering from chronic mental illness [61]. 
As part of the reform, the role of the social services was to make life outside 
institutions possible for the severely mentally ill, while psychiatric care organizations 
were to develop their efforts into adequate treatment methods.  

The so-called “sectorized psychiatric care” was implemented during the 1980s, 
promoting that one psychiatric organization or clinic is responsible for the in- and 
outpatient psychiatric care for all adults within a defined catchments area. This 
organizational change was reinforced by policy documents from the National Board 
of Health and Welfare (1980, 1982). An evaluation of this sectorized psychiatric 
organization showed that it did not fulfill the needs for social support of long-term 
mentally ill individuals [62]. In the mid 1980s, many clinics had been established 
following the principles of sectorization according to the National Board of Health 
and Welfare [63].  

Before the transference of resources from psychiatry to the community, surveys were 
made across the country to identify the size of the target group. It was found to 
consist of about 43 000 individuals [20]. In 2002, 8000 individuals were identified 
who were living in any community accommodations and 20% of these lived in 
private nursing homes far away from their own homes. The social services had 
difficulties in creating forms of accommodations that were appropriate for mentally 
disabled individuals and according to the National Board of Health and Welfare, the 
implementation rate of the reform differed between different parts of the country [64]. 

 

2.7 RATIONALE FOR THESIS 

There is only one CoI study related to psychiatric disorders (1983) in Sweden. Hence, 
there is a need for further studies and to get more information about how resources 
are spent or lost in society due to psychiatric disorders. By conducting successive CoI 
studies with the same methodology, it can be studied how the cost structure changes 
over time. 

According to a previous study in Sweden, the elderly have less access to specialized 
psychiatric care and there is a difference between men and women in the utilization 



 

12 

and provision of psychiatric healthcare. Individuals living in the poorest 
neighborhoods exhibited a higher risk of being hospitalized for mental disorder as 
compared to individuals living in the richest neighborhoods. Concerning sickness 
absence and disability pension, there are differences between urban and rural regions 
that may be attributed to differences in the access to healthcare. Furthermore, being 
female, elderly people, ethnic minorities, lower education, rural areas and areas with 
lower social status and poverty are hence factors influencing the utilization of 
healthcare resources and they contribute to regional differences in both healthcare 
provision and the rate of sick leave and disability pension. The relationships between 
direct and indirect costs and their respective development over time have been 
subjected to less study, however. Thus, more information is needed to understand the 
regional variations in societal and healthcare costs.  

Between 1987 and 2000 the number of bed days of psychiatric hospital care was 
reduced from 6 million in to about 1.5 million. At the same time, admissions had only 
been reduced by about 20 percent. Studies of hospitalization costs due to bipolar 
disorders are lacking in Sweden. Analyzing patterns of hospital admission rates is 
important in order to estimate treated prevalence and outcome of bipolar disorder. 
Further economic analysis is also needed in order to improve our understanding of the 
economic consequences of bipolar disorder for the healthcare system. 
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3 AIMS 
The aims of the present thesis were to analyze costs and regional differences in costs 
due to psychiatric disorders: the burden of psychiatric disorders to society, the 
analysis of geographical differences in direct costs and productions losses (sickness 
absence and disability pension) and potential determinants of these differences, and 
the analysis of trends of hospital admissions for bipolar disorders. 

The specific aims of the thesis were: 

Study I 

• To estimate the economic burden of psychiatric disorders for both direct and 
indirect costs in Sweden for 2001 and make comparisons with data from 1998. 

Study II 

• To analyze socioeconomic and demographic determinants of direct costs 
(inpatient, outpatient and psychopharmacological drugs) for psychiatric 
disorders during 2001 and 2002 in Sweden 

Study III 

• To analyze psychiatric healthcare provision and sociodemographic 
determinants of production losses due to sickness absence and disability 
pension regarding psychiatric disorders during 2001-2003 in Sweden. 

Study IV 

• To analyze trends in hospital admissions for bipolar disorder (including 
bipolar subdiagnoses) from 1997 to 2005 and readmission rates during five 
years of follow-up for all patients with their first or second bipolar disorder 
admission in the year 2000 in Sweden. 

• To estimate the economic impact of hospitalizations on bipolar disorder. 
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4 MATERIALS AND METHODS 
As early as 1949, the economics consequences of diseases on Swedish society were 
explored in a licentiate thesis [65]. However, not until the 1970s did research in 
health economics really start in Sweden. Basically, economics is about how 
individuals in a social system choose to allocate restricted limited resources [66]. The 
fact that resources are restricted inevitably leads to choices having to be made about 
how to allocate resources. Methods for formulating these choices and evaluating 
different options are essential in economics. Health economics rests on the theories 
and methods of economics adopted and developed to suit the special issues related to 
health. One type of health economic study is cost-of-illness (CoI) study [44, 67]. 

CoI analysis, which I use in this thesis, is a descriptive type of study, relating all costs 
to a specific disease or event and not to any administrative units. CoI studies should 
not be categorized as economic evaluations, since they do not examine clinical 
outcomes, but they can still provide information on which to base resource allocation 
choices and also serve as a baseline for subsequent economic evaluations [68].  

 

4.1 COST OF ILLNESS STUDIE 

The aim of CoI studies is to estimate the total cost to society of a certain disease or 
group of diseases. CoI studies are most often based on a top-down or bottom-up 
approach [67]. The top-down approach means that the total national costs for illnesses 
are divided into costs for different specific diagnoses according to the main diagnosis. 
In the bottom-up approach, the data is directly collected from a sample of patients 
with a defined disease, and the figures from the sample are extrapolated to represent 
the whole population using national prevalence figures. 

The advantage of the top-down method is that it directly relates to the total healthcare 
costs of the disease without extrapolation and thus, the risk of double counting is 
avoided. However, underreporting or misreporting diagnoses may result in 
inaccuracies when using this method. If the pure top-down method is used, the costs 
for social services or unpaid home help are unaccounted for since this data is not 
registered according to diagnosis. Mortality and disability pensions granted are often 
recorded by main diagnoses in the national registers. Short-term sick-leave statistics 
are, however, normally deficient or lacking, at least at the diagnosis level. 
 
The bottom-up approach uses a patient sample and its actual consumption of resources 
for the disease with information derived from medical records and clinician and patient 
questionnaires. The costs for the subpopulation are then extrapolated to provide an 
estimate of the total population. 
 
CoI studies can be performed using either the prevalence or the incidence method 
[67]. Prevalence-based studies take into account all costs during a specified period 
(e.g. one year) for all people suffering from the disease. Incidence-based studies take 
into account all future costs for people given the diagnosis of the disease in question 
for the first time in a given year. Since incidence-based studies can be used to 
calculate the economic benefits of reducing the number of new cases, they are 
suitable for evaluating preventive measures [69]. The prevalence method has the 
advantage of producing cost estimates which present the annual costs for a disease in 
a given year and thus, are comparable with the total annual costs for other, or all, 
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diseases. If cost control is the primary concern, the prevalence approach is preferred, 
as the main components of current spending and lost resources (indirect costs) are 
identified and can be subject to savings efforts [67]. 
 
It is also essential to decide which costs are included in the analysis. Costs are usually 
divided into direct and indirect costs [70]. Sometimes intangible costs are also 
included in the analysis. Intangible costs are costs associated with pain, psychosocial 
suffering, and changes in social functioning and activities of daily living caused by 
the disease. 

Direct costs include direct medical costs and direct non-medical costs. The main 
groups of direct medical costs are cost for inpatient (hospital) care, outpatient care 
(e.g. physician and nurse visits), procedures and tests, devices and services such as 
home care. Direct non-medical costs (costs unrelated to health care) include e.g. the 
cost of transportation, adaptations, investments and services such as social assistance 
and unpaid care by relatives etc [70]. 

Indirect costs are related to productivity loss in society due to illness. Examples of 
indirect costs are reduced productivity at work due to sick leave or early retirement. 
An additional type of indirect cost is the value of leisure time lost by patients with a 
disease (e.g. due to time spent on care seeking and transportation). Cost of leisure 
time has, for instance, been investigated in hypertension [71]. 

How should productivity changes, i.e. indirect costs, be valued? There is still an 
ongoing debate on what valuation method should be used. The human capital 
approach is most commonly used, which estimates the value of lost production based 
on gross earnings for those employed [70]. However, it has, been argued that the 
human capital approach overestimates the cost of lost productivity due to illness since 
it does not take into consideration that, sooner or later, the indisposed worker will be 
replaced and the productivity loss will diminish. For this reason, the friction cost 
method has been suggested as an alternative to human capital theory. According to 
the friction cost method, indirect costs for long-term absence from work, disability 
and mortality mainly occur during the time it takes to replace a worker, i.e. the 
friction period. This method yields substantially lower indirect costs as compared to 
the human capital approach [72]. However, the friction cost method is not well 
established and it has been criticized for being based on implausible assumptions [73] 

 

4.1.1 Costing 

A basic costing principle is to collect information on resource consumption and 
multiply each resource (quantity) with a unit cost (price). The correct valuation of a 
specific resource is the opportunity cost of that resource, i.e. its value in its best 
alternative use. In well-functioning markets, market prices mirror opportunity costs 
[70].We used this principle (quantity x unit cost) in all studies, and used prices from a 
variety of published sources, mainly from the Swedish Association of Local 
Authorities and Regions, the National Board of Health and Welfare and the National 
Corporation of Swedish Pharmacies. Since it is not possible to directly observe this 
opportunity cost we are, in practice, limited to the observation of “accounting costs”. 
However, it is difficult to make any adjustment to true opportunity costs in practice. 

Table 7 provides a schematic summary of the general criteria used in all four studies. 



 

16 

 
Table 7 A schematic summary of the general criteria used in all four studies 
 Study I Study II Study III Study IV 

Diagnoses ICD-10; 
F00-F79, exclusive 
F1-F3, F5 

ICD-10; 
F00-F79, exclusive 
F1-F3, F5 

ICD-10; 
F00-F79, exclusive 
F1-F3, F5 

ICD-10;  
F30, F3(0-9) 
 

Year 2001 2001, 2002 2001-2003 1997-2005, hospital 
admissions 2000-
2005, Cohort study, 
first admissions 2000 
and readmissions 
each year 2001-2005 

Age group �18 �18 �18�64 �18 

Approach Top-Down 
Prevalence 
Incidence 

Top-Down 
Prevalence 
 

Top-Down 
Prevalence, 
Incidence 

Top-Down 
Prevalence 
 

Direct costs Inpatient costs 
Outpatient costs 
(including 
psychiatric care, 
primary care) 
Drug costs: ATC*-
groups; N06, N05, 
N04AA02 and 
N04AB02 
Municipality costs 

Inpatient costs 
Outpatient costs 
(including psychiatric 
care) 
 
Drug costs: ATC*-
groups; N06, N05, 
N04AA02 and 
N04AB02 

 Inpatient costs 
 

Indirect 
costs 

Production losses  
Sickness absence 
Disability pension 
Premature death 

 Production losses  
Sickness absence 
Disability pension 

 

*Anatomical Therapeutic Chemical Classification System groups (ATC-groups) [74]. 

 

4.2 STUDY 1 

The top-down prevalence-based costing approach was applied for estimating the total 
cost of psychiatric disorders in Sweden. The societal perspective was taken in the 
inclusion of cost categories, and the cost components are shown in Table 7. The 
human capital approach was used as a valuation principle for indirect costs. 

The calculation of the present value of expected lifetime earnings raises the question 
of choosing the appropriate discount rate. When uncertainty and inflation are present, 
we would typically demand even higher premiums for postponing our consumption. 
This justifies the use of discounting. In view of the inverse relationship between the 
present value of future production losses and the discount rate, the size of the indirect 
costs of illness will be strongly affected by the choice of discount rate. The most 
commonly used discount rate lies somewhere between 2.5 and 10 per cent, but there 
is a rather wide range of discount rates that may be used [43]. We have used a 5% 
discount rate when calculating production losses for premature death.  
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The results were tested for their validity in two ways: sensitivity analysis of critical 
assumptions made in the study and a comparison of the estimated costs with previous 
findings in the literature. 

 

4.2.1 Materials 

We have collected data from variety of published sources. Data regarding hospital 
inpatient care in different types of hospital and departments was available from the 
Swedish National Board of Health and Welfare. Outpatient care includes visits to 
physicians, nurses, psychologists, welfare officers, social workers, occupational 
therapists, physiotherapists and mental wardens. The number of visits to other 
employees than physicians in psychiatric outpatient care was available from the 
Swedish Association of Local Authorities and Regions [11]. 

The total number of individuals requiring service in municipalities was available from 
the Swedish National Board of Health and Welfare [20]. To obtain detailed 
information on the number of bed-days in municipalities and home-help services, we 
used the information on the total number of individuals and information on two 
studies concerning municipality services, one in Umeå in 2001 [7] and another 
covering all municipalities in Sweden in 2002 [20, 64]. Data regarding the number of 
beds in private nursing homes was available from the Swedish Association of Local 
Authorities and Regions.  

Data on the consumption of drugs was obtained from the National Corporation of 
Swedish Pharmacies. Anatomical Therapeutic Chemical Classification System groups 
(ATC groups), N05 (neuroleptics, sedatives) and N06 (psychoanaleptics), were 
included in the analysis. Furthermore, two separate drugs from the ATC group N04 
(substance for Parkinson’s disease), N04AA02 and N04AB02, were also included 
[75]. 

Data on the total number of days of sick leave with the diagnosis-related data and the 
total number of individuals on early retirement pension was obtained from the 
Swedish National Social Insurance Board [18, 39, 76, 77]. Since the number of days 
of sick leave includes weekends and holidays, a correction was made where it was 
assumed that 70% of the days of sick leave were working days. The total number of 
working days is 200 per year in Sweden. Production losses for both sickness absence 
and early retirement were based on age- and gender-differentiated wage statistics 
from Statistics Sweden. 

The number of people who died with a psychiatric diagnosis as the main cause of 
death in 2001 was obtained from the Swedish National Board of Health and Welfare 
[78] and data over all suicides committed were obtained from National Centre for 
Suicide Research and Prevention of Mental Ill health [79]. Even uncertain suicide 
cases were included. Production loss was calculated for the remaining life expectancy 
and was discounted at an annual rate of 5%.  

 

4.3 STUDIES II AND III 

The top-down approach for cost estimations was used in both studies. 
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4.3.1 Materials 

Data on hospital inpatient care were obtained from the Swedish National Board of 
Health and Welfare. The average cost per bed-day at different hospital departments 
was used as a price for calculating the costs of inpatient care [80]. We have used 
fixed prices based on the prices in 2002. These costs are aggregated and analyzed at 
the county level per capita.  

Outpatient care visits have been obtained from The Federation of Swedish 
Municipality and County Council [11, 12] Diagnosis-related data on visits to primary 
healthcare was not available and therefore, the costs for visits to primary healthcare 
for patients with mental health problems were excluded from the study. 

The costs of all prescribed drugs (pharmacy wholesale price) were obtained from the 
National Corporation of Swedish Pharmacies. The Anatomical Therapeutic Chemical 
Classification System groups (ATC-groups) were used as in the study I according to 
table 7. We calculated fixed costs, based on 2002 prices, using the Swedish pharmacy 
index. 

Diagnosis-related data on the total number of days of sick leave per county council 
was obtained from the Swedish National Social Insurance Board [18, 77]. All 
diagnosis related data for newly granted disability pensions per county was available 
from the Swedish National Social Insurance Board [76]. All disability pensions were 
transferred into full-time pension. Production losses for sickness absence and 
disability pension were based on age- and gender differentiated wage statistics per 
region from Statistics Sweden [81]. Fixed wages based on the average wage level in 
2003 were used. Production loss was calculated for remaining life expectancy and 
was discounted at an annual rate of 5%. 

 

4.3.2 Statistical analysis for Studies II and III 

The relationships in both studies were studied using the multiple linear regression 
models  

y= �+�1X1+ �2X2+ ... +�iXi + . .. +�10X10 +� 

where y is the dependent variable and X1-10 are the independent variables.  

Below follows both dependent and independent variables in Study II and III: 

Dependent variables 
Study II  Study III 
Inpatient costs/capita  Production losses for:  
Outpatient costs/capita  Disability pension/capita 
Drug costs/capita  Sickness absence/capita 
 
Independent variables 
Study II 
1Proportion of women (%) 
2Proportion of people �65 years (%) 
3Proportion of people living alone and single parents (%) 
4Proportion of people born abroad (%) 
5Proportion of people with a low educational level (%), (only comprehensive school) 
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6Proportion of people with a low-income level (%), (max €13 187 per year) 
7Number of persons per km2 

8Proportion of unemployed individuals (%) 
9 Total sickness absenteeism (number of days with compensation for sickness absence, early 
retirement, rehabilitation, and industrial injury)  
10 Dummy variable, year 2002 
 
Study III 
1Proportion of unemployed individuals (%)  
2Number of employees in psychiatric care per 1000 inhabitants  
3Poportion of people born abroad (%),  
4Number of individuals per km2  

5Proportion of people living alone and single parents (%) 
6Proportion of women (%) 
7Proportion of people with a low-income level (%) 
8Data from 2002  
9Data from 2003 

 

The variable persons/km2 is a proxy for rural and urban areas and the variable the 
number of employees in psychiatric care is a proxy for psychiatric care provision. 

In all analyses, the distribution of the residuals was examined for normality. To 
increase the number of observations and the number of freedom in the analyses in the 
study II, data was collected for two years (2001 and 2002) using a dummy variable 
for the year 2002. In the Study III, data was collected for three years (2001-2003), 
using two dummy variables for the years 2002 and 2003 to control for time. Thus, a 
total of 63 cases (21 counties from three years) were used in the study III and 42 
cases in the Study II. In the backward analyses, an exclusion criterion (p) of 10 
percent was applied. The selected model was based on the largest adjusted R2.  

 

4.4 STUDY IV 

Bipolar disorder (ICD-10: F30 + F31) was subdivided into manic, depressive, mixed 
and unspecified/other episodes according to the ICD-10 diagnostic clusters. It was 
important to analyze subdiagnoses in addition to bipolar disorder per se, since 
outcomes in terms of hospitalizations and treatment may differ according to the 
specific subdiagnosis. With information from the Swedish Patient Registry, the 
number of hospital admissions, the average length of stay, and the number of bed-
days were calculated for each year from 1997 through 2005, for bipolar disorder per 
se and for specified subdiagnoses. 

The same calculations were made specifying patients who had their first bipolar 
admission in each year, in order to analyze whether there was an increase in the 
proportion of patients with their first admission, which may occur as a result of earlier 
diagnosis or increasing diagnostic rates over time. Readmission rates over five years 
(2000-2005) were calculated for all bipolar readmissions and for each bipolar 
subdiagnosis, for patients discharged with a diagnosis of bipolar disorder for the first 
time during the year 2000. During the same five year time period (2000-2005) 
readmissions were calculated for patients who had their second bipolar admission 
during the year 2000. 
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The national average cost per bed-day (2001) was used as a price for calculating 
secular trends in the hospitalization costs using a fixed price based on the price in 
2005 adjusted for inflation. The data on psychiatric hospitalization costs was 
subdivided into costs for staff, running costs, rent, and overhead. Information on the 
subdivision of hospitalization costs was obtained from Stockholm County Council. 

 

4.5 NATIONAL DATABASES 

This section describes the different statistic databases that have been used in this 
thesis. The regulations of these of national health data registers are described in a law 
that is under the supervision of the Swedish National Board of Health and Welfare. 
This law permits the use of health data registers for the following purposes only: 
research, compilation of statistics, quality assurance and assessment of healthcare. All 
registers have national coverage, are diagnosis-related (except the Swedish 
Prescription Drug Register) and the data gathering procedure is consecutive.  

In addition, large quantities of official national statistics are provided by several other 
authorities. One such authority is Statistics Sweden (in Swedish SCB), which 
compiles data in numerous fields, e.g. on population (the Total Population Register), 
migration, employment, income, education. 

 

4.5.1 The Patient Register 

All the 21 county councils in Sweden have administrative registers containing 
inpatient care, and day surgery and outpatient information. Some of this data is 
annually transferred into the Register of Hospital Discharges [82] at the Swedish 
National Board of Health and Welfare, Stockholm. Significant differences in 
reporting data from psychiatric care to these registers still exist. The quality of the 
data varies between county councils. The greatest shortage of data is often in 
outpatient care. County councils have a duty to report all physicians’ visits including 
information on diagnosis to the Patient Register. In 2004, only 40% of  the reported 
data included diagnosis details [83] as compared to 65% in 2006 [84] (Figure 4). 
Gävleborg, Norrbotten, Värmland, Stockholm and Kalmar had the highest drop-out 
rate of diagnoses in outpatient care [84]. As concerns psychiatric inpatient care, in 
2004, 9% of the registered admissions did not have any documented diagnoses as 
compared to 6% in 2006 (Figure 5). The county councils of Västernorrland, 
Stockholm and Dalarna had the highest number of not documented diagnoses 
regarding inpatient care [84]. The number of undocumented diagnoses in the Patient 
Register is decreasing especially for outpatient care. With respect to inpatient care, 
data has been more stable during the last decade. 
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Figure 4 Patient Register concerning outpatient care and not reported diagnoses (%) in county 
councils in 2006 in Sweden 
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4.5.2 Statistics of physicians visits, Medical Index Sweden 

The statistics of outpatient visits in the Patient Register was found not to be useful as 
showed above. Unfortunately, reliable data on outpatient visits for different diagnoses 
does not yet exist in Sweden. Our data on visits to physicians is based on a survey 
(Diagnosis and Therapy Survey) conducted by Medical Index Sweden (MIS) [85]. 
The data collection went on from October 1978 to September 2002. Data on visits for 
different diagnoses is based on a small sample carried out every six months, 1/16 of 
all physicians took part in the survey during one week. This data includes estimated 
visits (both in psychiatric care and primary care) to outpatient care concerning 
psychiatric diagnoses. The information is divided into diagnostic groups and the 
approach is based on a representative sample, but the figures are still estimations.  

 

4.5.3 Statistics of social insurance (sickness absence and disability 

pension) 

Data on the total number of days of sick leave and the total number of individuals on 
early retirement pension including diagnoses is available from the Swedish National 
Social Insurance Board [18, 39, 76, 77]. In Sweden employers are responsible for 
covering the payment of the first 14 days of work absenteeism and after 14 days the 
Swedish National Social Insurance Board takes over the responsibility for the 
payment. After 7 days of sick leave, a physician’s certificate is required as a medical 
basis for continuation of the sick leave period. 

The register database always has weak points and shortcomings. The reason for the 
uncertainty of a particular database could for example be that the data is influenced 
by the current regulatory system, the healthcare system, the labor market, and general 
social norms and values in society. The sick-listing practices of physicians can also be 
influenced by many factors related to the physician’s specialty, expertise, clinical 
experience, and attitudes related to the patient’s attitudes, values, disease, social 
condition, work and living conditions and so on [86].  

A recent study carried out by the Swedish National Board of Health and Welfare 
studied the sick-listing practice in primary healthcare and psychiatric outpatient care 
for patients with psychiatric diagnoses [87]. They found that in 30% of the studied 
medical cases relevant data such as present health status and how the patient’s ability 
to work is limited was lacking. However, almost all physicians’ certificates included a 
diagnosis code which constitutes the basis in the statistics of the Swedish National 
Social Insurance Board. In this respect, the register database is quite reliable. This 
also concerns the certificates for disability pensions. 

 

4.5.4 The Cause of Death Register 

The Cause of Death Register [78] comprises data from 1961 on all deaths of 
individuals registered as Swedish citizens at the time of death, irrespective of whether 
they die in Sweden or abroad. For each death, the cause should be determined from 
death certificates issued by a doctor, who is also responsible for its consignment to 
the Swedish County Tax Agency. Besides personal identification, data includes 
underlying and multiple causes of death and data on death [88]. 
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5 RESULTS 
5.1 THE ECONOMIC BURDEN OF PSYCHIATRIC CARE IN SWEDEN 

(PAPER 1) 

The total economic cost of psychiatric disorders in Sweden in 2001 was estimated at 
MSEK 85 774 (M€ 9 426) (Table 8), using the top-down approach. Indirect costs 
were totally predominant and constituted about 80% of the total cost. Figure 6 shows 
the distribution of different cost types. The cost due to early retirement was the main 
cost component in indirect costs, while the costs of inpatient care and outpatient care 
were equally main components. The drug cost was marginal by comparison but 
antidepressants were still predominant.  

Table 8 Total economic cost of psychiatric disorders in 2001 in Sweden 
2001 MSEK 
Direct costs 17 623 
Hospital inpatient care 5 506 
Municipality services: 4 102 

• Private housing 1 621 
• Municipality housing 2 183 
• Home-help service 298 

Outpatient care: 5 419 
• Physicians’ consultations 3 655 
• Other employees’ consultations 1 764 

Drugs: 2 596 
Antipsychotics (N05A) 421 (16%) 
Anxiolytixs (N05B) 159 (6%) 
Hypnotics, Sedatives (N05C) 288 (11%) 
Antidepressants (N06A) 1 526 (59%) 
Others (N06BA-N06XX), (N04AA02, N04AB02) 202 (8%) 
Indirect costs 68 151 
Sick leave days 24 161 
Early Retirement Pensions 38 730 
Premature death  5 260 
Total cost 85 774 

 

The total costs for inpatient care amounted to MSEK 5 506 (M€ 605) in 2001 (Table 
8). Patients in the schizophrenic group used 40% of the total number of bed-days in 
2001, with men comprising 60% of this group. Patients in the diagnosis group (i.e. 
the “mood disorders” group) used 31% out of the total number of bed days, with 62% 
of these patients being women. Men used 51% of the total number of bed-days.  

In 2001, 916 500 of  3 080 000 physician consultations in outpatient care were [11] in 
specialized psychiatric outpatient care, i.e. 30% of the total number of consultations. 
The diagnostic group “mood disorders” was the main reason for the consultations. 
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Figure 6 The total costs due to psychiatric disorders distributed among different cost types in 2001. 
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Data from the Swedish National Board of Health and Welfare shows that 19 270 
individuals received some kind of service from the municipalities and that 8 000 of 
these lived in municipality-organized housing in 2001 [20]. Hence, the cost for 
municipalities is estimated to MSEK 4 102 (M€ 451). The total drug costs in 2001 
have increased by 25% as compared to those in1998. However, despite this notable 
increase, drug costs only constitute 3% of the total costs (Figure 6). 

Sickness absence caused by psychiatric disorders has increased by almost 50% (53% 
for women and 36% for men) between 1998 and 2001. The number of early 
retirement pensions has increased by 36% from 1998 to 2001. The percentage of 
psychiatric disorders was 22% in 1998 and 25% in 2001. 

In 2001, 291 (227 men and 64 women) individuals died of psychiatric disorders as a 
main cause and 1166 committed suicide (820 men and 346 women) before the age of 
65 years. The average age of individuals committing suicide was 43 years for men 
and 46 years for women. As compared to 1998, the number of suicides is constant 
(1142) and the average age of individuals committing suicide was 44 years for men 
and 45 years for women in the age group 18-64 years.  

 

5.2 REGIONAL VARIATIONS AND DETERMINANTS OF DIRECT 

PSYCHIATRIC COSTS IN SWEDEN (PAPER II) 

Concerning total costs, we found that two variables were negatively significant, 
namely the proportion of women and the proportion of people aged �65 years, 
suggesting that the lower the proportion of women and people aged �65 years, the 
higher the total direct costs of the county council (Table 9). 

Large variations in total direct psychiatric costs were found between county councils. 
Overall, the costs per capita had decreased between the years 2001 and 2002. The 
total costs varied between €112 (SEK1019) and €195 (SEK1775) per capita in county 
councils in 2001 and between €111 (SEK1010) and €222 (SEK2020) per capita in 
2002 (€1= SEK9.1). The national average total cost is €160 (SEK1456) per capita in 
2001 and €156 (SEK1420) per capita in 2002.  
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Table 9 Multiple linear regression model of total direct costs per capita 
 � t p 
Constant  3.237 0.003 
Women % -0.409 -2.796 0.008 
�65 years % -0.412 -2.256 0.030 
Born abroad %  0.311 1.317 0.196 
Low income %  0.269 1.349 0.189 
Data 2002 -0.171 -1.212 0.233 
Observations 42   
Adj R2 0.268   
F-values (prob>F) 4.008 (0.005)   
Mean VIF (max) 1.90 (2.212)   

 

The inpatient costs per capita decreased between 2001 and 2002 in 11 of the 21 
county councils. The regression model showed that the lower the proportion of 
women and the lower the proportion of people aged �65 years, the higher the 
inpatient costs in the county councils.  

Outpatient costs per capita increased in 20 of the 21 county councils between 2001 
and 2002, which could be an effect of the decreased inpatient costs per capita. The 
two variables i.e. the proportion of people aged �65 years and the urban/rural 
variable, were powerful predictors of geographical variations in outpatient costs, 
suggesting higher outpatient costs in urban areas. The proportion of people aged �65 
years has more of a reducing effect on outpatient costs than on total costs and 
inpatient costs. 

The costs for drugs per capita have increased in 17 county councils during the two-
year period. There were two strong significant variables, i.e. the proportion of people 
born abroad and the urban/rural variable. The higher the proportion of people born 
abroad, the higher the drug costs in the county council and the fewer people living per 
km2, the higher the costs. 

 
5.3 ARE PRODUCTION LOSSES DUE TO MENTAL ILLNESS 

INFLUENCED BY PSYCHIATRIC CARE PROVISION AND 

SOCIODEMOGRAFIC FACTORS? (PAPER III) 

Total production losses due to both sickness absence and disability pension and both 
types of production losses together are significantly predicted by four variables 
among which three (the proportion of people born abroad, living alone and having a 
low income) have a positive influence and one (the psychiatric care provision) a 
negative influence on production losses (Table 10). These variables contribute to 
geographical differences in production losses between county councils. 

The costs of productions losses (both sickness absence and disability pension) varied 
among the three years in each county council and between county councils. The total 
costs for production losses increased in 18 counties between 2001 and 2003. 
Furthermore, production losses due to sickness absence in 2003 were higher than the 
national average in four urban regions (Västra Götaland, Uppsala, Stockholm and 
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Gävleborg), one exception being the Skåne region where production losses were 
lower. The trend is the same for production losses due to disability pension.  

 
Table 10 Multiple linear regression model of total indirect costs per capita 
 � t p 
Constant  -2.298 0.025 
Number of employees -0.283 -2.742 0.008 
Born abroad % 0.514 4.333 0.000 
Single % 0.274 2.525 0.014 
Low income % 0.465 3.477 0.001 
Data 2002 0.220 1.893 0.064 
Data 2003 0.494 3.899 0.000 
Observations 63   
Adj R2 0.394   
F-values (prob>F) 7.728 (0.000)   
Mean VIF (max) 1.432 (1.835)   

 

The urban/rural variable was negatively significant for the production losses due to 
sickness absence, thus suggesting that the lower are psychiatric care provision and the 
urban/rural variable, the higher production losses in the county are observed. 

Concerning disability pension there were three variables, namely psychiatric care 
provision, the proportion of people born abroad, and the proportion of people with a 
low income level, which were significantly associated with production losses due to 
disability pension; the higher is the proportion of people born abroad and people with 
a low income level, the higher are the production losses due to disability pension. 

 
5.4 PSYCHIATRIC ADMISSIONS AND HOSPITALIZATION COSTS IN 

BIPOLAR DISORDERS IN SWEDEN (PAPER IV) 

For the patients admitted with a bipolar disorder diagnosis for the first time in the 
year 2000 (n=874), there were 1,011 readmissions with a bipolar diagnosis. 488 
patients (56%) had no readmission with a bipolar diagnosis during the five years 
following the first bipolar disorder admission. 132 patients (15%) with three 
readmissions or more had a total of 677 readmissions (66%) with a bipolar diagnosis 
during the five years following their first admission (Figure 7). For patients with their 
second bipolar admission in the year 2000 (n=506), there were 946 bipolar 
readmissions during five years follow-up, 338 of which with a manic episode, 326 
with a depressive episode, 224 with an unspecified/other episode and 58 with a mixed 
episode. 

The total costs were almost the same in 1997 as compared to 2005; M€ 56.5 and 56.2, 
respectively. The costs decreased especially in the period of 2001-2003, then there 
was once more an increase, in particular in 2005 (Figure 8).  
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Figure 7 Patients and readmissions for bipolar disorder during a five-year follow-up 
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Figure 8 Total hospitalization costs for patients with bipolar disorder during 1997-2005 (fixed 
average bed-day cost based on 2005 prices) 
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The total number of hospitalizations per year varied from 3,415 to 3,739 in the period 
1997 to 2003, but there was an increase in the admissions to 3,906 in 2004 and 4,126 
in 2005.The number of hospitalizations for bipolar disorder subdiagnoses was 
relatively stable, with the exception that the number of unspecified/other 
subdiagnoses increased during 2003-2005. The percentage of first admissions for 
bipolar disorder was stable at 23-25 percent during the first part of the study period, 
but tended to increase to 26-27% during 2003-2005, partly explaining the increasing 
number of bipolar disorder hospitalizations during that period. 
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6 DISCUSSION 
The present thesis has estimated and identified the determinants of the total economic 
burden of psychiatric disorders. The cost-of-illness approach was used to estimate the 
costs on a national level for Sweden, whereas the regional variations were analyzed 
by a number of explanatory models for direct and indirect costs to identify factors 
influencing both cost types.  

 

6.1 THE ECONOMIC BURDEN OF PSYCHIATRIC DISORDERS 

The main finding in Paper I is that the bulk of the costs of psychiatric disorders is 
indirect costs (80% of the total costs), i.e. costs due to productivity loss and 
premature death and this is in line with other studies [89]. Inpatient care constitutes a 
smaller proportion that is reported in older cost studies [42, 43, 48]. This is not 
surprising taking into account the healthcare reforms carried out in Sweden, shifting 
the care of psychiatric disorders from inpatient to outpatient settings and 
municipalities. Psychiatric disorders are a prevalent disorder in Sweden, which cause 
a substantial economic burden to the healthcare system, as well as to the wider 
society. Psychiatric disorders cause an annual cost of almost SEK 86 billion (€ 9.4 
billion).  

Study I showed that the costs of psychiatric disorders are, to a large extent, found 
outside the healthcare system. Furthermore, the studies on psychiatric disorders 
showed that indirect costs have increased during the last decades in Sweden. 
However, the availability and the quality of data are crucial in the economic analysis. 
So far there are few studies investigating the health economic consequences of 
psychiatric disorders based on sound real-life data, which makes future research 
necessary. 

 

6.2 THE DETERMINANTS OF REGIONAL VARIATIONS IN DIRECT 

COSTS AND IN INDIRECT COSTS 

Total direct costs are influenced by sociodemographic factors especially the 
proportion of people aged �65 years and the proportion of women. Moreover, 
population density (rural/urban) has an influence on differences. There are differences 
between county councils concerning the use and organization of mental healthcare 
resources which may partly account for differences and developmental trends in total 
direct costs. Furthermore, there are differences between county councils in how the 
1995 reform has influenced the distribution of costs and the responsibility for the 
mentally disabled between county councils and municipalities [60].  

A higher proportion of elderly people exerts a decreasing effect on the direct cost of 
county councils` both for in- and outpatient costs for psychiatric care. This 
observation is probably due to the two healthcare reforms, the ÄDEL-reform and the 
psychiatry reform, which occurred in Sweden in the 1990’s. These reforms resulted in 
a greater responsibility for healthcare and social support for the elderly in 
municipalities. Hence, as an effect a large share of the previous costs of psychiatric 
healthcare for people aged above 65 has been transferred to the municipalities.  
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Furthermore, there seems to be a similar decreasing cost trend with respect to 
outpatient care for the elderly. According to the Swedish National Board of Health 
and Welfare the mental ill-health of the elderly is a neglected field today [90, 91]. 
Whilst there is no lack of knowledge, the distribution of knowledge is insufficient. 
This is both related to how the aging process is perceived and a lack of co-operation 
with the different healthcare providers.  

Study II also shows that the share of women has a negative association with total 
direct costs and inpatient costs in a region, where the higher is the proportion, the 
lower are the costs. One reason for this finding could be that the prevalence of 
depression and anxiety, which are conditions most often treated in primary care, is 
higher among women than among men [92]. This position is in accordance with the 
study by Bijl and Ravelli, who showed that women use more healthcare resources in 
general than men but not more mental healthcare [24]. A reason for the lower 
inpatient costs in areas with a greater proportion of women may be that men are more 
often admitted to inpatient care because of a higher prevalence of more serious 
mental disorders, which leads to their inpatient care being more costly. Furthermore, 
the results in Study III indicate that the share of women did not alter the costs of 
production losses. One explanation for this could be that although women have 
shown a higher incidence in sickness absence, men have a longer duration of sickness 
absence according to several studies [38, 93]. Another reason could be that women 
generally have a lower income level than men in Sweden, thus resulting in lower 
costs for production losses. I still have to ask if these gender differences are justified. 
Do women get the optimal mental healthcare they deserve i.e. of the same quality that 
men do? More research is needed to provide answers to these questions. 

The main finding in Paper III indicates that the psychiatric care provision is 
associated with variations in production losses due to sickness absence, disability 
pension and the sum of these; i.e. the lower is the number of employees the higher are 
the production losses. Furthermore, the costs for productions losses (both sickness 
absence and disability pension) varied among the three years in each county council 
and between county councils.  

Earlier research has found that difficulties in recruiting psychiatric healthcare staff 
[94] and distance to psychiatric healthcare [95] can explain higher psychiatric 
morbidity in rural areas. Large differences in the availability and utilization of mental 
healthcare services can influence the rates of psychiatric morbidity and thereby 
differences in psychiatric morbidity between regions [96]. Andersson et al found that 
psychiatric healthcare provision in terms of both staff and beds in six southern 
regions of Norway influenced the incidence of disability pension with psychiatric 
diagnoses [33]. The conclusion was that for individuals living in regions with a low 
provision of psychiatric healthcare, insufficient seeking of treatment and 
rehabilitation could lead to a deterioration of mental health. 

 

6.3 ADMISSIONS AND HOSPITALIZATION COSTS FOR BIPOLAR 

DISORDER 

Paper IV shows that there is a small patient group with bipolar disorders that showed 
an unfavorable outcome with three or more readmissions or more (15%). This group 
of patients had two thirds of all bipolar disorder readmissions (66%) during the five 
years of follow-up, and thus represents a patient subgroup with a negative outcome. 



 

  31 

Renewed hospitalizations for this patient group cost around M€ 25 per year. 
Reducing these costs would be an important indicator for an improved long-term 
treatment effect.  

The estimation of the costs for bipolar disorder in Study IV only includes costs 
related to hospital treatment. There are additional costs for outpatient treatment, and 
major indirect costs for the inability to work and a reduced life span. However, 
hospitalization costs are a reflection of the course of the illness, with acute 
exacerbations, requiring renewed hospitalizations. Studies from the U.S. have shown 
that costs for hospitalization represent 26-34% of the direct costs for bipolar disorder 
[97, 98]. The percentage of bipolar hospital admissions also constituted 10-15% of all 
psychiatric admissions. There was a decrease in the average length of stay in 1997-
2005. This explains the stable hospitalization costs despite the increasing admissions. 
Furthermore, an improved treatment of mixed episodes, which were obviously 
difficult to treat and thus had longer periods of hospitalization, would also be 
important to improve the outcome and reduce he hospitalization costs. However, 
bipolar disorder patients also had a substantial additional number of admissions with 
other mental disorder diagnoses than bipolar disorder. These admissions should also be 
targeted by assessing psychiatric comorbidity and introducing treatment at an early 
stage, preferably before hospitalization. 

According to the Swedish National Board of Health and Welfare there are variations 
in the average length of stay in psychiatric hospital per diagnosis group in county 
councils. These differences might depend on how psychiatric outpatient care, primary 
healthcare and municipality services are organized and work. 

 

6.4 POLICY IMPLICATIONS 

The usefulness of CoI studies has long been debated [68, 99-101]. One argument 
against the usefulness of CoI studies has been that these are of no policy relevance at 
all, since they constitute no full economic evaluation, comparing both costs and 
benefits of different alternative interventions. It has also been pointed out that CoI 
studies lead to confusion in priority setting – if a disease is shown to be costly, does 
that mean that more or less resources should be spent on the disease? Although it is 
correct that CoI studies do not give any direct evidence of the efficiency of allocation 
of resources, it is too strong to state that they have no policy relevance. In well-
performed and complete CoI studies, all relevant costs to society are included, and 
one of the major advantages of CoI studies are that they give information about how 
resources are spent or lost in society due to a certain disease. By conducting 
successive CoI studies with same methodology, it can be studied how the cost 
structure changes over time. If these studies are performed in accordance with a stable 
methodology and based on data of good quality, they can certainly contribute to our 
understanding of different diseases and can be of use in health policy discussions. 

There is an ongoing challenge to encourage and make health providers and doctors 
register their activities, both statistic and quality registers, especially in psychiatric 
healthcare. Both statistic and quality registers are still insufficient in psychiatric 
healthcare. For example it is important to report data from county councils to the 
outpatient register. County councils have a duty to report all physicians’ visits 
including information on diagnosis to the Patient Register but this has not been the 
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case in practice [83]. The quality of the economic analysis depends on the quality of 
the data used. 

Study II shows that elderly have a decreasing effect on the direct cost. The ill-health 
of elderly is a field that is between psychiatry, geriatrics, geriatric care and primary 
healthcare without a clear designated responsibility partner [90]. As is well 
recognized, psychiatric conditions in the elderly are difficult to treat, partly because 
this patient-group is less responsive to psychopharmacological treatment and partly 
because of concomitant somatic disorders [102]. Given that general health deteriorates 
with increasing age, the consumption of healthcare services should be related to the 
age-structure of a population, with increased healthcare utilization in areas with older 
inhabitants. More efforts are needed to provide specialized psychiatric healthcare to 
elderly and create possibilities for co-operation with different healthcare providers.  

The results in Study II indicate that high psychiatric inpatient costs and drug costs are 
associated with low population density (i.e. rural vs. urban). A probable reason is the 
lack of psychiatrists in rural areas, which causes a reduction in outpatient care and 
hence the prevention of acute episodes of mental ill-health is insufficient. Primary 
healthcare is often the only caregiver available in such areas. Today, an increasing 
number of people seek help from primary care for psychiatric problems but primary 
care has insufficient resources for dealing with these problems [103]. However, there 
has been an increase in the frequency of general practitioners (GP) in Sweden during 
the last decade from 48 GPs to 60 GPs per 100 000 inhabitants. Unfortunately, the 
frequency of GPs varies a great deal in county councils, with the highest number in 
the counties of Stockholm and Uppsala and the lowest number in the counties of 
Gotland and Södermanland [91]. It is not clear who has benefited by this increase. 

In Sweden, the development of sickness absence and disability pension has had its 
ups and downs during the decades, depending on the political standpoint on social 
insurance systems. For example, the question of unemployment causing sickness 
absence has been scrutinized and declared to be highly and positively correlated with 
the sickness absence and/or the number of people on disability pension in a region 
[104]. In Study III unemployment did not seem to explain regional variations in 
production losses. Taking these factors into account shows an uncertainty about how 
the social insurance figures bring the real need of sickness absence or disability 
pension into light.  

 

6.5 METHODOLOGICAL CONSIDERATIONS 

One weakness in Study II is that primary healthcare was not included. In The lack of 
these statistics may affect the present results considering that 30-40% of all visits in 
primary healthcare have various psychiatric/psychological problems [103]. In Paper 
II, the costs for municipality services to mentally disabled persons are not included 
either which could lead to differences in inpatient costs between county councils. 
There are well-developed municipality services in some county councils, which could 
be a reason for the decreased use of other mental healthcare services (inpatient and 
outpatient service) and the lower costs observed for county councils. 

Another weakness in both Studies II and III is that the number of county councils is 
only 21. Such small data sets are often a problem when using regression analysis. The 
approach to increase the number of observations in this study was to add one or two 
years as new cases and control for years through the use of dummy variables, which 
increased the number of degrees of freedom. Another solution to this problem could 
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be to use municipalities (a total of 291 numbers) instead of county councils as the unit 
of observation and the comparison level. Unfortunately, all data was not available at 
the municipality level.  

In Papers II and III we have used a proxy for urban/rural areas measured as 
persons/km2. I am aware that the variable is not the best possible proxy for 
urban/rural purposes as one county council could cover both urban/rural areas. This 
could create an uncertainty in the results concerning this variable. 
 
There are also limitations in Paper IV. The diagnoses are clinical, and based on 
hospital admissions. Patients only diagnosed in outpatient care are not included. 
Moreover, there is a substantial delay in diagnosis, with a latency of 7.8 years [105]. 
Therefore, the results could be underestimated. However, patients whose conditions 
require hospitalization are likely to be more severely ill than those who are only treated 
as outpatients and thus hospitalization may be an indicator of more severe bipolar 
episodes. However, bipolar disorder patients also had a substantial additional number 
of admissions with other mental disorder diagnoses than bipolar disorder, such as 
anxiety or alcohol addiction, although the admissions are not caused by relapses of their 
bipolar disorder per se. These admissions are not included and therefore, the study 
could underestimate the hospitalization of patients with bipolar disorders.  

 

6.5.1 Direct costs 

Much of the controversy around the CoI methodology concerns the valuation of 
resources or loss of production due to illness, especially in situations when market 
prices are either distorted or missing. The correct valuation of a certain resource is the 
opportunity cost of that resource, i.e. the market price if markets are not regulated, 
fully competitive and in equilibrium. The healthcare markets in different countries, 
independent of the healthcare system, do not normally fulfill these criteria. In general, 
it is hard to make an adjustment to true opportunity costs, and costing has to be based 
on available unit costs. However, it is important to make a distinction between true 
costs and fees or charges. Cross-subsidization and cost-shifting, among other forces 
in healthcare markets, have resulted in a wide discrepancy between costs and charges 
[106].  

 

6.5.2 Indirect costs 

The valuation of indirect or productivity costs, has been debated in health economics. 
Traditionally, human capital theory has been used as the theoretical base for 
calculating indirect costs and that method is also used in our studies (Papers I-III). 
However, this method has been criticized in a number of ways, for example the use of 
labor costs to reflect productivity has been questioned. Sometimes market prices of 
labor can be an overestimation of the true opportunity cost, for example in the 
presence of unemployment. An alternative approach to calculating indirect costs is 
the friction-cost method [107, 108]. According to this method, indirect costs for long-
term absence from work, disability and mortality mainly occur during the time it 
takes to replace a worker, i.e. the friction period. In comparison with the human-
capital approach, this method yields substantially lower indirect costs. However, the 
friction cost method is not well established and it has been criticized for being based 
on implausible assumptions [73]. The reason for using the human-capital approach is 
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that it makes comparisons between different studies over time and between countries 
possible.  

Indirect costs due to suicide were valued based on the production loss for mortality 
(Paper I). However, it has been argued that the valuation of mortality should both 
include production and consumption [109, 110]. Taking this consideration into 
account, the cost of premature death might be overestimated. The size of the cost will 
however, depend on the age of the patient. Elderly patients consume more resources 
than they produce, while younger people produce more than they consume. If we 
were to adjust the estimate of indirect costs due to mortality in psychiatric disorders 
with age-stratified data from Sweden on consumption and production, we would 
reach a high reduction. 

 

6.5.3 Informal Care 

Regarding informal care, i.e. service provided outside the formal health and social 
sector, it is often difficult to separate the time that family and/or friends use to help 
the individual due to his or her disease and the time when they are simply 
“socializing”. In addition, since there is no market price on informal care, it is not 
obvious how it should be valued. For these two reasons, the cost of informal care is 
often disregarded in CoI studies. However, there are theory-based principles for how 
to value informal care, even if they are controversial [111]. According to theory, the 
valuation of informal care can take all values from negative costs (i.e. the informal 
care-givers get a positive utility from caring) to corresponding to overtime salaries. 
There are two frequently used methods for valuing informal care: the opportunity cost 
method and the replacement method. If the opportunity cost method is used, unpaid 
inputs can be valued as the opportunity cost of working time or leisure time. If the 
opportunity cost of working time e.g. the average cost labor per hour, is used instead 
of leisure time, informal care is given a much higher valuation. The replacement 
method rests on the assumption that if informal caregivers were not available, a 
formal caregiver would have been used. When these costs are included, they should 
be included in the direct costs [112]. 

 

6.6 FUTURE RESEARCH 

In the present thesis, we have estimated the economic burden of psychiatric disorders 
in Sweden. The aim of CoI studies is to calculate the total cost for society due to 
illness, and the theoretical concept is that if the illness could be cured, the 
corresponding cost would be saved. A well-established methodology, based on 
human-capital theory, has been used for a rather long period of time. But if the CoI 
studies are to be complete, an attempt must be made to include all relevant costs to 
society. Both direct medical, direct non-medical, indirect and intangible costs should 
be included.  

The resource allocation of psychiatric care varies great deal in Sweden. We do not 
know today how psychiatric healthcare for example hospitalization, treatment 
programs and municipality services, differ between county councils in different 
diagnosis groups. Overall, there is a need to improve the data covering cost, 
utilization and quality indicators in psychiatry. More research is needed to provide a 
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better insight into the utilization of healthcare resources in psychiatric diagnoses 
groups and differences in regions where health economic aspects should be included.  

In Study IV we found a group of patients that have a high number of admissions and 
thus have high costs. This group needs extra attention in future research if the purpose 
is to try to reduce inpatient costs due to bipolar disorders. Further, the length of stay 
in psychiatric hospitals does not explain the quality of psychiatric healthcare, i.e. the 
shorter the length of stay, the better is quality or vice versa. Therefore, we need more 
studies that investigate the psychiatric care provision where health economic and 
quality aspects should be included.  
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7 CONCLUSION 
The main conclusions from this thesis are: 

• The total annual economic burden of psychiatric disorders in Sweden is 
estimated to MSEK 85 774 (€ 9.4 billion). The indirect costs are estimated to 
MSEK 68 151 ( € 7.5 billion) and account for the remaining 80% of the total 
cost. 

• Women and elderly people are associated with direct costs in a region; where 
the higher the proportion the lower the costs. 

• Psychiatric outpatient care costs are lower in rural than in urban regions and 
drugs costs are higher in rural areas than in urban regions. 

• Psychiatric care provision is a factor for variations in production losses due to 
sickness absence, disability pension and the sum of these; i.e. the lower is the 
number of employees, the higher are the production losses. 

• More than half of the patients with their first bipolar disorder admission in the 
year 2000 had no bipolar readmission during a five-year follow-up period. 
15% of the first diagnosed bipolar patients together had 66% of the 
admissions, with a yearly hospitalization cost of M€ 25.  

• CoI studies provide information about how resources are spent or lost in 
society due to a certain disease. By conducting successive CoI studies with the 
stable methodology, it can be studied how the cost structure changes over time 
and can be of use in health policy discussions. 
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10.1 APPENDIX 1 DIRECT COSTS 2001: DEPENDENT AND INDEPENDENT VARIABLES 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

County council 

2001

Total direct 
costs/capita 

SEK

Inpatient 
costs/ capita 

SEK

Outpatient 
costs/capita 

SEK

Drug costs/ 
capita 
SEK 

Women 

%

Unemplo
yment 

%

Total 
sickness 

absenteeism

Born 
abroad 

%

Number of 
persons

/km2

Single 

%

Age>64 Low 
educatio
nal level 

%

Low  
income 
level %

Blekinge 1401.22 775.06 333.53 292.63 50.24 3.22 41.8 8.04 51 38.39 24.57 27.08 28.92
Dalarna 1602.74 916.51 367.87 318.35 52.20 3.20 47.0 7.28 10 41.23 25.92 27.79 30.60
Gotland 1595.99 901.91 428.58 265.50 51.03 2.80 39.7 4.29 18 39.26 22.99 28.39 33.69

Gävleborg 1186.14 665.14 212.15 308.84 50.69 4.12 48.1 6.49 15 41.93 24.92 28.06 28.62
Halland 1009.76 466.21 242.03 301.51 50.89 2.90 35.5 9.65 51 35.22 22.78 26.35 30.02

Jämtland 1338.16 913.08 125.47 299.60 50.27 3.27 51.4 4.52 3 43.14 25.24 23.78 31.46
Jönköping 1390,99 708.94 321.07 360.98 52.71 1.96 35.9 11.66 31 36.34 24.60 30.25 30.78

Kalmar 1372.81 756.99 283.43 332.38 50.79 2.55 41.2 6.93 21 38.04 25.69 29.08 30.97
Kronoberg 1560.72 959.23 244.30 357.18 50.32 2.28 33.9 10.28 21 37.41 23.78 26.74 30.72
Norrbotten 1695.47 1165.48 220.23 309.74 49.64 4.37 54.3 8.53 3 39.73 23.16 22.95 28.23

Skåne 1600.18 918.14 357.53 324.50 51.51 3.42 38.5 15.06 103 41.15 22.44 24.75 30.13
Stockholm 1495.69 742.89 472.76 280.03 51.65 1.73 35.3 20.99 282 46.49 18.00 19.39 23.58

Södermanland 1600.79 948.61 306.38 345.79 50.98 3.14 43.8 13.64 42 39.46 23.49 27.11 27.90
Uppsala 1722.52 1046.25 327.47 348.79 51.40 2.11 39.6 13.12 42 41.89 18.42 21.98 29.29

Värmland 1215.84 688.81 166.73 360.29 50.58 3.03 46.2 7.87 16 41.31 25.24 25.70 30.08
Västerbotten 1353.29 690.34 308.65 354.30 50.58 2.83 52.8 5.78 5 40.66 22.30 21.67 30.89

Västernorrland 1050.55 585.94 172.56 292.03 50.95 3.38 44.9 5.32 11 40.14 25.27 25.46 28.09
Västmanland 1320.17 687.06 317.98 315.16 50.55 2.58 44.7 15.48 41 40.28 23.05 25.61 27.73

Västra Götaland 1520.67 832.85 313.04 374.77 50.88 2.95 40.4 13.86 63 41.19 21.90 25.43 28.84
Örebro 1325.56 721.23 327.96 276.37 51.21 3.44 42.2 10.93 32 41.24 23.39 25.63 28.77

Östergötland 980.75 440.21 218.54 322.01 50.57 2.67 42.9 10.10 39 40.40 22.43 24.88 29.73
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10.2 APPENDIX 2 DIRECT COSTS 2002: DEPENDENT AND INDEPENDENT VARIABLES 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

County council 

2002

Total direct 
costs/capita 

SEK

Inpatient 
costs/ capita 

SEK

Outpatient 
costs/capita 

SEK

Drug costs/ 
capita 
SEK 

Women 

%

Unemploy
ment 

%

Total 
sickness 

absenteeism

Born 
abroad 

%

Number of 
persons

/km2

Single 

%

Age>64 Low 
educational 

level %

Low  
income 
level %

Blekinge 1362.21 719.17 357.46 285.57 50.27 3.04 44.2 6.90 51 38.45 24.73 26.41 29.83
Dalarna 1246.70 607.68 318.52 320.49 52.19 2.85 49,0 5.49 10 40.27 24.01 26.20 30.98
Gotland 1744.25 997.24 490.47 256.54 51.13 2.85 41.1 3.22 18 36.64 21.57 25.81 32.09

Gävleborg 1105.97 555.15 231.65 319.16 50.67 3.72 50.6 5.43 15 42.15 24.80 27.35 30.55
Halland 1013.33 443.72 253.72 315.88 50.78 2.72 37.5 8.13 51 35.32 22.82 25.75 30.62

Jämtland 1133.53 666.61 159.26 307.65 50.26 2.82 54.1 3.59 3 43.35 25.15 23.23 32.20
Jönköping 1395.12 684.99 349.08 361.04 50.80 1.85 38.2 9.81 31 35.24 23.69 28.54 31.02

Kalmar 1327.87 640.23 323.23 364.39 49.14 2.27 43.8 5.94 21 38.39 25.58 28.27 31.59
Kronoberg 2020.84 1338.80 296.75 385.29 50.28 2.19 36.2 9.11 21 37.71 23.82 25.92 30.83
Norrbotten 1838.74 1281.07 229.71 327.95 49.11 3.89 56.2 6.77 3 39.93 23.38 22.34 29.22

Skåne 1562.97 829.93 398,00 335.03 51.39 3.12 40.8 13.14 104 41.34 22.32 24.16 30.14
Stockholm 1642.47 739.11 606.41 296.95 51.57 2.04 37.1 18.20 284 46.40 17.93 19.24 24.73

Södermanland 1640.21 962.70 315.67 361.82 50.99 2.89 45.7 11.09 42 39.59 23.42 26.44 29.56
Uppsala 1960.36 1233.45 363.46 363.44 51.26 2.25 41.7 11.64 42 42.06 18.42 21.51 28.77

Värmland 1009.98 457.88 176.92 375.17 50.70 2.50 49.2 8.45 16 42.29 25.61 25.32 31.38
Västerbotten 1611.25 832.80 399.38 379.06 50.45 2.68 54.8 5.13 5 41.05 22.27 20.99 31.40

Västernorrland 1100.59 621.70 178.82 300.06 50.57 3.04 48.1 4.55 11 40.06 25.29 24.68 29.23
Västmanland 1075.65 387.27 358.61 329.77 50.55 2.63 47.1 12.19 41 40.47 23.07 25.22 28.91

Västra Götaland 1584.37 844.86 346,00 393.50 50.81 2.76 42.9 11.96 63 39.75 21.76 24.83 29.41
Örebro 1383.36 750.12 345.45 287.77 51.09 2.92 44.5 9.15 32 41.41 23.15 25.14 29.49

Östergötland 1015.96 452.62 234.64 238.69 50.51 2.59 45.9 8.74 39 40.49 22.40 24.28 30.46
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10.3 APPENDIX 3 INDIRECT COSTS 2001: DEPENDENT AND INDEPENDENT VARIABLES 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

County council 

2001

Total indirect 
costs/capita 

SEK

Disability 
pension/capita 

SEK

Sickness 
absence/capita 

SEK

Unemployment 

%

Number 
of 

employees

Born 
abroad 

%

Number of 
persons

/km2

Single 

%

Women 

%

Low  
income 
level %

Blekinge 11 835,71    8 238,01       3 597,70        3.22 4.35 8.87 51 34.99 48.34 28.92
Dalarna 9 927,76      5 164,75       4 763,01        3.20 3.68 7.14 10 36.51 48.59 30.60
Gotland 6 563,76      2 913,20       3 650,56        2.80 4.53 4.37 18 35.65 49.29 33.69

Gävleborg 14 990,39    8 597,74       6 392,65        4.12 1.01 7.05 15 38.83 48.61 28.62
Halland 8 870,71      6 109,97       2 760,74        2.90 2.08 10.29 51 32.14 49.39 30.02

Jämtland 9 291,30      4 197,04       5 094,26        3.27 2.91 4.69 3 39.59 48.45 31.46
Jönköping 9 335,18      5 815,24       3 519,94        1.96 3.19 12.56 31 31.27 48.86 30.78

Kalmar 10 377,09    6 667,13       3 709,96        2.55 3.21 7.70 21 34.07 48.81 30.97
Kronoberg 8 715,94      5 748,90       2 967,04        2.28 5.95 11.61 21 34.10 48.60 30.72
Norrbotten 9 366,39      5 990,10       3 376,29        4.37 3.31 8.69 3 36.95 47.95 28.23

Skåne 11 154,07    7 362,61       3 791,46        3.42 3.56 14.94 103 39.94 49.53 30.13
Stockholm 13 869,10    8 826,18       5 042,92        1.73 2.11 21.88 282 44.92 49.92 23.58

Södermanland 8 194,33      4 883,54       3 310,79        3.14 4.37 14.27 42 37.67 49.12 27.90
Uppsala 12 638,52    7 162,68       5 475,84        2.11 4.18 14.10 42 40.51 50.13 29.29

Värmland 12 869,03    8 032,58       4 836,45        3.03 2.85 8.10 16 37.94 48.85 30.08
Västerbotten 8 327,57      4 798,89       3 528,68        2.83 4.29 5.04 5 39.67 48.58 30.89

Västernorrland 8 326,28      4 309,08       4 017,20        3.38 3.27 5.88 11 36.66 48.95 28.09
Västmanland 12 341,51    8 316,03       4 025,48        2.58 3.87 15.69 41 37.65 48.63 27.73

Västra Götaland 14 441,17    9 976,02       4 465,15        2.95 3.73 14.97 63 38.80 49.12 28.84
Örebro 11 612,57    7 286,01       4 326,56        3.44 3.94 11.64 32 38.58 49.33 28.77

Östergötland 11 123,80    6 459,23       4 664,57        2.67 3.29 11.01 39 38.16 48.59 29.73
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10.4 APPENDIX 4 INDIRECT COSTS 2002: DEPENDENT AND INDEPENDENT VARIABLES 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

County council 

2002

Total indirect 
costs/capita 

SEK

Disability 
pension/capita 

SEK

Sickness 
absence/capita 

SEK

Unemployment 

%

Number 
of 

employees

Born 
abroad 

%

Number of 
persons

/km2

Single 

%

Women 

%

Low  
income 
level %

Blekinge 11 363,64     7 284,79       4 078,85        3.04 4.38 9.16 51 35.68 47.71 29.83
Dalarna 13 363,25     8 327,80       5 035,45        2.85 4.10 7.32 10 36.94 48.56 30.98
Gotland 11 386,44     7 657,54       3 728,90        2.85 2.83 4.46 18 35.51 49.40 32.09

Gävleborg 16 693,64     10 274,68     6 418,96        3.72 0.96 7.23 15 39.09 48.63 30.55
Halland 10 083,31     6 940,64       3 142,67        2.72 2.01 10.54 51 32.24 49.32 30.62

Jämtland 10 396,65     5 017,44       5 379,21        2.82 2.95 4.80 3 39.80 48.48 32.20
Jönköping 11 676,37     7 821,62       3 854,75        1.85 3.04 12.84 31 31.56 48.87 31.02

Kalmar 13 204,82     8 908,95       4 295,87        2.27 3.16 8.61 21 37.25 50.55 31.59
Kronoberg 10 674,18     7 590,16       3 084,02        2.19 5.99 11.96 21 34.55 48.50 30.83
Norrbotten 8 816,13       5 150,22       3 665,91        3.89 3.36 8.84 3 37.22 47.87 29.22

Skåne 12 726,64     8 650,22       4 076,42        3.12 3.51 16.92 104 38.89 49.06 30.14
Stockholm 16 634,94     11 373,30     5 261,64        2.04 4.01 22.18 284 44.85 49.91 24.73

Södermanland 12 156,47     8 704,61       3 451,86        2.89 4.32 14.49 42 36.89 49.15 29.56
Uppsala 12 099,19     6 206,99       5 892,20        2.25 4.09 14.26 42 40.56 50.09 28.77

Värmland 14 024,67     8 844,93       5 179,74        2.50 2.74 8.47 16 38.43 48.78 31.38
Västerbotten 10 301,05     5 446,30       4 854,75        2.68 4.15 6.60 5 38.71 48.88 31.40

Västernorrland 9 858,51       5 348,79       4 509,72        3.04 3.27 6.13 11 36.89 48.54 29.23
Västmanland 16 039,52     11 965,33     4 074,19        2.63 3.91 15.85 41 37.95 48.67 28.91

Västra Götaland 20 673,38     14 789,41     5 883,97        2.76 4.39 15.28 63 37.01 49.14 29.41
Örebro 13 799,34     9 343,59       4 455,76        2.92 3.71 11.90 32 38.86 49.32 29.49

Östergötland 12 284,98     7 174,31       5 110,68        2.59 3.31 11.26 39 38.33 48.61 30.46
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10.5 APPENDIX 5 INDIRECT COSTS 2003: DEPENDENT AND INDEPENDENT VARIABLES 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

County council 

2003

Total indirect 
costs/capita 

SEK

Disability 
pension/capita 

SEK

Sickness 
absence/capita 

SEK

Unemployment 

%

Number 
of 

employees

Born 
abroad 

%

Number of 
persons

/km2

Single 

%

Women 

%

Low  
income 
level %

Blekinge 13 301,75   9 218,68        4 083,07        3.74 4.45 9.37 51 35.20 47.76 35.32
Dalarna 12 374,71   7 684,23        4 690,48        3.36 4.39 7.52 10 37.14 48.39 26.65
Gotland 11 737,55   8 376,02        3 361,53        3.48 3,00 4.61 18 36.25 49.10 29.96

Gävleborg 18 946,70   12 980,39      5 966,31        4.49 2.41 7.55 15 39.30 48.61 25.20
Halland 10 581,12   7 624,61        2 956,51        2.97 1.93 11.39 52 32.32 48.77 26.56

Jämtland 8 193,61     2 872,26        5 321,35        3.44 3.05 5.03 3 45.82 48.43 27.39
Jönköping 13 019,60   9 597,82        3 421,78        2.27 3.17 13.15 31 31.74 48.66 26.40

Kalmar 13 082,80   8 790,63        4 292,16        2.79 3.09 8.25 21 34.78 50.14 27.45
Kronoberg 9 375,74     6 379,39        2 996,35        2.38 5.94 12.35 21 34.98 48.19 27.36
Norrbotten 8 710,08     5 169,49        3 540,59        4.27 2.98 9.01 3 37.52 47.99 24.89

Skåne 12 966,54   8 985,88        3 980,65        3.48 3.36 17.40 104 39.08 48.67 26.85
Stockholm 15 175,67   10 070,86      5 104,80        2.52 3.97 22.48 285 44.63 49.73 21.46

Södermanland 9 958,43     6 628,56        3 329,87        3.29 4.49 14.64 43 36.80 48.91 24.36
Uppsala 11 756,53   6 076,58        5 679,95        2.86 4,00 14.31 43 41.02 50.25 26.38

Värmland 14 978,36   10 188,59      4 789,78        2.89 2.93 8.75 16 38.74 48.65 26.49
Västerbotten 14 895,66   10 343,33      4 552,33        3.31 4.02 6.83 5 41.12 48.58 27.63

Västernorrland 10 556,03   6 145,33        4 410,70        3.77 3.55 6.17 11 37.10 48.55 24.33
Västmanland 13 165,52   9 234,19        3 931,33        3.23 3.79 15.94 41 38.03 48.50 24.46

Västra Götaland 25 735,87   20 246,20      5 489,67        3.18 3.46 15.57 63 40.14 48.79 35.48
Örebro 12 615,25   8 151,47        4 463,77        3.58 3.73 12.18 32 39.03 49.13 25.42

Östergötland 11 795,79   7 011,77        4 784,02        3.36 2.98 9.53 39 31.80 48.76 26.49


