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1. INTRODUCTION

1.1, The Cost of iliness

The rising costs of health care during the last decades enhanced the importance of economic
evaluations in support of decisions on resource allocation. Questions may be raised as to
whether the allocation of resources is optimal when measured against the total health gain that
an investment brings, Many health economists have emphasised that the high costs of disease
may be a necessary but certainly not a sufficient condition for priority-setling in health care (e.g.
Drummond, [992). Additionally, daia on the effectiveness of inferventions themselves is
needed. In health policy the high cost of diseases may lead to priority being given fo those
health care programimes which are already costly. Whereas if past resource allocation decisions
have been made in an irrational manner, then subsequent policy decisions perpetiate and
amplify the initial mistake (Sheill et al, 1987). From a policy point of view, the equitable
distribution of costs and consequences across socio-cconomic groups is a competing dimension
upon whick decisions are made. Therefore, apart from information on cost-effectivencss, health

policy should also be based on cthical considerations (e.g. equity).

Cost-of-illness studies may serve several purposes:

Firstly, the results of cost-of-illness studies may be applied as inpuis for scenario analyses.
Planning future provisions of health care requires insight into demographic developments, the
epidemiology and other relevant components of the cost of illness such as teclmological
developments. In general, epidemiological and technological developments are not included in
scenario analyses as they are difficult to estimate. '
Secondly, the results of cost-of-illness studies may be used as a first step towards setling
priorities in health care research. This may be fundamental research into more effective
(reatment of a disease or applied research into the operational aspects of the treatment. Several
criteria for priority-sefting were proposed by the Dutch Minister of Health. The substantial

soctetal burden of diagnostic categories, high costs and a high prevalence rate respectively, are



important but not the only selection criteria. Additionally, there should be a high degree of
uncertainty regarding the cost-effectiveness of an intervention, together with a probability of
contributing towards a reduction of morbidity or mortality and/or the improvement of health-
related quality of life.

Thirdly, the results of cost-of-illness studies may be used fo distinguish between cost increasc
due to demographic, price and epidemiological developments, and other reasons. Furthermore,
cost-of-ilness studies may serve as a point of reference for cost-effectiveness analyses, A cost-
effectiveness study of a new intervention analyses changes in costs and effects compared to the
current situation, which is described in the cost-of-illness study.

Lastly, the results of cost-of-illness studies can be used as an input for cost-effectiveness
analyses. On the one hand to indicate which cost items and aspects of quality life should be
included, as cost-of-illness studies provide information on which costs are imporiant and which
aspects of quality of life are at issue. On the other, the results may serve as input for estimating
the cost-effectiveness ratio of an intervention. For instance, the estimates of production losses in
certain patient groups may be input to estimate the reduction of indirect costs as a consequence

of a successiul intervention.

1.2, Methodology

‘Cost-of-illness' or 'burden-of-illness' studies produce systematic information on the cost fo

society of disease, These studies consist of one or more of the following components:

o The direct costs, representing the value of resources, within and outside health care, used to
prevent, detect, treat and monitor the disease or its effect;

e The indirect costs due to lost production or costs to prevent a production decrease (for paid
and unpaid work) as a consequence of morbidity or premature death from the disease;

o Reduced health-related guality of life as a consequence of the discase;

* Pramature death,

A complete cost-of-illness study should consist of all four components, presenting an overall

view of the socictal burden of a disease. However, general studies concentrate on the direct cost
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estimates (the first contponent). In this thesis all studies will be referred to as ‘cost-of-illness'

studies.

This thesis contains papers on general and specific cost-ofillness studies. The latter estimate the
costs of illness for a specific disease, whereas general studies include the cost of all illnesses and
further aflocate these total costs across diagnostic categories. Dorothy Rice was one of the
important pioneers in this research field (Rice, 1966). Ideally, all specific studies should add np
to the grand total of diseases and figures should be comparable. However, due to
methodological differences this is not the case.

Cost of illness can be estimated according to the incidence or prevalence based method
{Hartunian et al,, 1980). The incidence based method is longitudinal and requires estimates of
incidence, expected disease course and treatments most tikely to be used. In principle, estimates
based on the incidence approach include all present and future direct costs and losses of output.
The prevalence method is more simple and estimates the economic burden resulting from the
prevalence in a given year. While prevalence or annual cost-of-illness studies estimate the
burden of illness during a year, incidence costs more appropriately measure the benefits of
changes in incidence of disease, as may result from prevention or successful intervention during
the course of disease (Hodgson, 1988), Fstimating effects of an intervention applying the
prevalence method is a valid approach in the case of acute conditions with a short duration. The
prevalence method will also be satisfactory for estimating the cost of chronic diseases having a
constant incidence or stable course of the disease and where no rapid changes in medical
technology are to be expected which may have a significant influence on medical care costs.
Finally, the prevalence method is appropriate fo estimate the share of a disease category in the

total costs for a given year,



1.3.  Comparability

In addition to methodological differences between cosi-of-illness studies, variations in health
care systems and social security sysiems make comparisons very difficult. For instance, in
comparing figures of the total costs (direct and indirect costs) for the Netherlands, Sweden and
the US, large differences were found in the share of GDP (The Netherlands 28%, Sweden 23%
and United States 16%). With respect to health care costs both total and disease-specific costs
are very similar in the Netherfands and Sweden, but differ substantially from those in the United
States. This appears to be due lo differences in medical practice and financing of health care;
demographic or epidemioclogical aspects are less important (Koopmanschap et al., 1994).

Differences in social security systems are probably respousible for the large differences in
indirect costs due to absence from work and disability, a subject dealt with in chapter 3 of this
thesis, The liberal criteria for entitlement for social security benefits probably enhanced absence
from work rates in the two European countries as compared to the United States. In addition, the

average duration of disability in the Netherlands is relatively long (15 years).

1.4, Health and Labour Questionnaire

There is still a lot of discussion about the proper way of quantifying and valuing indirect costs
(Koopmanschap et al., 1995). Production losses due to illness may occur in the paid or unpaid
section of the economy, depending on the particular characteristics of the patients concerned,
such as age and gender. Furthermore, production losses due to a specific illness also depend on
the type of manifestation (acute, chronic or sporadic) and on the severity of the disease. Disease
may cause permanent disability or may be responsible for only a temporary reduction of
productivity at work or at home. For some diseases indirect costs constituie a substantial patt of
the total costs, for instance for migraine. In chapter 8 of this thesis we estimated that 80% of the

total costs of migraine arc due to indirect costs,

Quantifying these production losses we can distinguish two types of data, national data and

patient specific data on absence fiom work, reduced productivity, disability and mortality. In

4



chapter 3 we estimated the indirect cost of disease using national data on absence from work,
disability and moriality by age and gender for all diseases. In chapter 6 we assessed the direct
and indirect cost of injuries based on national data. When performing specific economic
evaluations we were often confronted with a lack of (diagnostic specific) data on key parameters
for estimating production losses. The Dutch national registry on short-term absence became less
complete due to changes of the prioritisation of the sickness benefits scheme. Hence, we have
developed the Health and Labowr Questionnaire (HLQ) to collect individual data on absence
from work, reduced productivity and disability. The HLQ data enable the estimaiion of
production losses and describe the ability {0 use work as an indicator of health status in the
social domain.

Estimates of indirect costs should incorporate production losses in relation to unpaid labour to
prevent adverse equity implications. National data on production losses for the unpaid sector are
scarce, However, for specific patient groups (e.g. the elderly and wotnen) household production
may be relatively important compared to paid production. The HLQ also quantifies production
of unpaid labour. For measuring unpaid production losses, four productive activities were
distinguished: houschold work, shopping, cating for children and odd jobs around the hounse

(see chapter 4).

Most studies use the human capital approach for valuing the indirect costs (Koopmanschap et
al., 1993). This method estimates the value of polentially lost production as a consequence of
illness, whereas the actual loss for society may be much smaller (Drummeond et al., 1986). For
short term absences, a person's work may be covered by others or made up by the sick person
on his retum to work. For long-term absences, an individual's work can be covered by somcone
drawn from the ranks of unemployment or realiocating employees over jobs (Drumniond,
1992). The institute for Medical Technology Assessment (IMTA) developed the friction cost
method which seeks to estimate the real amount of indirect cost atiributable to disease, taking
into account the situation in the labour market and within {irms (Koopmanschap et al,, 1995).
Estimates of indirect costs based on the latter are about 10% to 20% as compared with cosls
eslimates according to the human capital method. The huge difference is due to the costs of

disability and mortality, which are assumed to cause production losses in the long term using
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the human capital approach, In chapter 6 the influence of the methed applied on the level of
indirect costs and the distribution by diagnostic subcategory are assessed for injuries. This study
indicates that the indirect costs are one-fifth according to the friction cost method when
compared to the human capital approach. In calculating the potential production losses for
society, traffic injuries are a major source of indirect cost, whereas occupational injuries are by

far the largest subcategory when the actual production losses are computed.

1.5, Study scope and objectives of this thesis

In summary, this thesis aims to:

» Indicafe the relevance of general and specific cost-of-illness studies for health policy.

» Discuss the comparabilily of estimates of cost-of-iliness studies.

s Present the contents, operational design and wvalidation of the Health and Labour
Questionnaire (HLQ).

¢ Demonstrate the influence of the application of the HLQ in cost-of-illness and cost-

effectiveness studies,

1.6, Structure of this thesis

Part T consists of results of a general cost-of-illness study for the Netherlands. Chapter 2
provides a comprehensive description of the total direct costs generated by all diseases in the
Dutch population. Estimated direct costs are distributed by type of care, 48 disease categorics,
age and gender in 1988 and a demographic projection of future costs is made. In chapter 3
indirect costs by age, gender and main disease category for the Netherlands are compared with
estimates for Sweden and the United States based on the huiran capital approach.

Cost-of-illness studies for specific diseases have been performed more often. Part 11 of this
thesis will discuss the results of partial costs-of-illness studies. In chapter 4 the HLQ is
presented. We applied the HLQ in several studies and the results are presented for the general
population, migraine patients, patients with a spinal cord injury and patients with hip or knee

problems. In chapter 5 the cost of five types of cancer are presented. These costs were linked to
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incidence and mortality and prevalence for prediction of the firture costs, Chapter 6 of this thesis
presents the direct and indirect cost for injuries, using both the human capital approach and the
friction cost method. In chapter 7 we assessed the burden of hypopiluitarism in adults after
pituitary surgery. Direct and indirect costs and the health-related quality of life of these patients
are compared to estimates for the general population. In this study module 1, 2 and 4 of the
HLQ were applied (absence from work, reduced efficiency and labour related problems).

Int the previous discussion it is stated that cost-of-illness studies may be used as a first step to set
research priorities. Chapter 8 concerns a paper on a study for targeting future research in mental
health care. The direct cost of mental disorders are estimated for the Netherlands in 1993,
Subsequently, a brief description is given of the international literafure study on effectiveness of
treatments for schizophrenia. We conclude with recommendations for cost-effectiveness
analyses on schizophrenia.

In a large survey the societal burden of illness of migraine is assessed. Direct medical costs and
indirect cosis are estimated, and are presented in chapter 9. Production losses are assessed by
applying the HLQ.

Chapter 10 analyses costs and effects of treating acousticus newrinoma patients by using
nticrosurgery compared to radiosurgery. Cost and effects estimates of the conventional
treatment are based on a retrospective study in the Netherlands. Similar data for a comparable
group of patients in Sweden were collected for radiosurgery, as this freatment option is currently
not available in the Netherfands. The HLQ is applied for assessing production losses. In chapter

11 a number of conclusions are presented.






Part I General cost-of-illness studies






2 COST OF ILLNESS IN THE NETHERLANDS

2.1. Summary

This study is an essential prerequisite to gain more insight into the complex relationship
between public health and the cost of medical care. It offers a first tentative but comprehensive
description of the total direct costs generated by all diseases in the Dutich population. We
classified estimated direct cost of illness (39.8 thousand miflion guilders) by type of care, sex,
age and 48 diagnostic categories for [988.

In order to estimate the costs of health care in the year 2030, we linked this information with
demographic development.

We were able to allecate 75% of all costs to diseases. Ranking by major disease categories
revealed that mental disorders account for the highest proportion of costs (20%), followed by
diseases of the circulatory system (9%), and diseases of the digestive system (8%). Cost of
medical care increased significantly with age and were presumably incurred by non fatal
ailments, Health care costs for men and women were almost similar,

In the year 2030 the costs of dementia and diseases of circulatory system will increase the most.
A reliable estimate of the costs should also take epidemiological and economic considerations

inte account,

2.2. Introduction

The task of tlie health care system is to safeguard the health of citizens, and to promote public
health. At first sight this opening statenment would seem too trivial to be included in a serious
medical-scientific article. However, through an examination of the history of the Dutch heaith
care system, as well as ifs concomitant pelicies over the last few decades, one could draw the
conclusion that this scemingly simple truth has often been lost sight of. Issues such as policy on

volume, cost control, personnel planning and alike could be discussed without any reference at
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all being made to their contribution to health care. As a source of information the Health Care
Financial Review, published annually by the Dutch Ministry of Welfare, Health and Culture,
has become an increasingly indispensable and informative document, even though it does not,
in fact, establish a bridgehead between health care and public health. Furthenmore, it quickly
becomes apparent to anyone studying the development of public health that health ¢are is but

one of a number of factors having ait important and demonsirable influence on public health.

Now that demand for heaith care is slowly outstripping the available supply, the contribution
made by various sections of the health care system has become a matter of current discussion,
Questions may be raised on the possible advantages to general health care by investing in a
particular medical technology, or whether the expenditures on resources is optimal when
measured against the total gain to health that this investment brings. In the fufure, the
relationship between public health, use of resources and cost will become an increasingly
important field of research. It will also be necessary to gain insight of the correlation between
these three detenninant factors in order to study the expected increase in demand for health care

services and the costs that this will incur.

The research presented in this chapter forms a first step on the path towards a betier

understanding of this correlation. Here, an attempt will be made to answer the following two

questions:

» How are the total cosis of health care distributed over the various health care sectors, over
various age groups, between men and women and between various illness groups?

s How will these costs be divided in the year 2030 when only the influence of the aging

population is taken into account?

The results of this research have been more thoroughly described in a separate research report

containing all the relevant tables and more detailed information (Koopmanschap et al., 1991).
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2.3,  Methodology

Our arralysis is based upon the year 1988, This year was chosen because at the time of this study
the data on this year proved to be the most recent and complete. The total cost of health care
(not including the cost of care of the elderly or social services} as described in the Health Care
Financial Review serves as the point of departure in out cost calculation.

Costs: Only the costs incwired within the health care services are considered in this study. These

costs relate to the resources utilised in diagnosis, care, treatment, prevention, revalidation and
organisation. This definition of costs is in agreement with that put forward in the Health Care
Financial Review (WVC, 1990}, In addition to these direct costs, ill health also bring indirect
costs fo society in the form of a decline in productive capacity. This share of the costs we have
represented in the degree of work-related sick leave, invalidity and death, although we have left
the costs hereby incurred out of consideration for the present study,

Diagnosis; The users of care services were divided into diagnosis groups, age-sets and gender
groups. The diagnosis groups were arranged in accordance with the guidelines of the
International Classification of Diseases (ICD)Y(WHO, 1977). The seventeen sections of this
classification were sub-divided into forty-cight diagnosis groups on the basis of the number of
fatalities, the burden of ill health, ifs economic consequences, the expectations regarding the
disease's development, and ils treatment. Only the cost division in the seventeen sections of the
ICD are given in this chapter. The division into forty-eight groups is to be found in the detailed
report mentioned earfier,

Data: Over the last few years, Dutch society has used nine percent of ifs annual Gross National
Product on health care which, in intemational terms, gives the Netherlands a medium ranking.
This level of expenditure must also be seen in light of a relatively good level of public health
(Muackenbach et al,, 1951). In 1988 the total expenditure on health care amounted to 44.3
thousand million guilders (approx. USD 27.6 billion). If geriatric care and social work are not
including then the total figure was 39.8 thousand mitlion guilders (approx. USD 24.8 billion). In
our research the figure of 44.3 thousand million guilders was sub-divided by diagnosis group,

age-set and gender.
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We sub-divided healih care into as many sub-sectors as possible (see figure 2.1), For each (sub-)
sector the costs have been calculated for diagnosis group, age-set and gender with the help of a
common denominator. This common denominator mostly contains information on the amount
of services that were delivered per diagnosis group. For example, the costs of physiotherapy
were sub-divided according to the number of contact with a physiotherapist. It has been
assunted that each contact invelved the same costs. Although this assumption is not aitogether
correct, the conunon denominator replicates the division of costs as close as possible where
both illness and age-related data on the length of contact between patient and practitioner is

lacking.

Figure 2.1 Costs of the Dutch Health Care system in 1988 per sector in thousand

million guitders (cost in 10° guilders).

Pregnanty/Obstelric Care
AmbutanceTransport
Psychlati extramural
Medical Akds

Collective Pravention

Kredical Welfara Sacleties

Paramedicat care
Hospital-Clinical Care
Physlcally Handicapped
Family Care

Dentists

General Practitioners
Mentally handicapped

Psychiatric intramural
Managemen!

Medicines
Nursinghome

Hospital-Nursing

The sector 'hospitals’ delivers a whole range of services but lack of information meant that we
could only divide it into two sub-sectors: 'clinical treatments' and 'other hospital care'. In this
sub-division the cost of polyclinic treatments were included under the heading ‘other hospital
care’ and were estimated pro rata the number of nursing days. One consequence of this approach

was that while conditions requiring relatively little nursing care but a great deal of polyclinical
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treatment wete being underestimated, conditions requiring the reverse of this therapeutic regime

were being greatly overestimated.

in sub-dividing the costs only the primary diagnosis was used as our point of reference.
Generally speaking, it is these conditions which bring about the most expenditure, although
secondary ailments may also substantiatly influence the consumption of medical resources. This
means in practice that our estimates of the costs incurred by diagnosis groups where a secondary

condition appeared relatively often were probably somewhat under their true level.

2.4, Results

Seventy-five percent of the total costs of Dutch health care may be attributed to conditions
contained within the diagnosis groups. Of the other 25%, 6% went to policy and managemeit
while lack of sufficient data made it impossible to ascribe the remaining 19% to any particular
category of illness. These categories include the sectors 'medicines’, ‘home care' and
‘ambulances/ (ransportation’, The results ave discussed for each user variable.
Costs per sector. Taking the Health Care Financial Review as our point of reference, seventeen
care sectors were distingunished, with the sector *hospitals', at 35%, consuming the lion share of
resources (see figure 2.1). Fairly far behind came the sectors ‘convalescence’ and 'medicines’,
both at 10% of the costs.

osts per diagnosis and gender. Women consumed 57%, around 22 thousand million guilders
(approximately USD 13.73 billion), of the total costs (figure 2.2). Using the guidelines of the
International Classification of Diseases (ICD), little difference could be discovered between
men and women in their respective share of the costs. For both genders the costs incurred for
psychiatric illnesses, heart and vascular disease, digestive disorders and locomotive
dysfunction’s were the greatest. Locomotive dysfunction was more prevalent among women
and heart and vascular discase among men.
The diagnosis groups with the highest costs concerned conditions with a lengthy trajectory and
a low mortality rate. Only heart and vascular disease formed an exception to this rule (see figure
2.2). The picture changes when the category 44-64 years is examined, with psychiatric illnesses,
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heart and vascular disease, locomotive dysfunction’s and cancer becoming more prevalent. In
the category 63-79 years, heart and vascular disease becomes the diagnosis group consuming
the greatest proportion of expenditure. The sharp increase in costs in the category 86 years and
older can be primarily attribuied to diaghoses such as 'dementia’, ‘strokes/apoplexy’, 'locomotive

dysfimction' and 'non-traffic accidents’ (sce table 2.1).

Figure2.2  Costs per diaguosis group (sub-divided info the seventeen sections of the
Tnternationat Classification of Diseases) according to gender in 1988 in

millions of guilders,
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Costs per age-set and gender. Figure 2.3 shows that fittle variation is to be found in costs per
individual or per age-set between men and women. The average costs only slowly increase until
the age category 55-59 years is reached. While in the category 5-9 years the average cost was
one thousand Dutch guilders (USD 6235), this sum had leapt threefold by the time the category
55-59 years is reached. Above this age group costs begin to escalate rapidly with the 85 and
over averaging no less than 18,000 Duich guilders (approximately USD 1,250) per head. The
higher costs for women of 80 years and over than for men of the same age can parlly be

explained by the fact that the women in this category of our research population were slightly
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older that: the men. The high cost of women in the category 20-44 years can be almost entirely
accredited to pregnancy and childbirth. These costs are assigned lo women which is something

of an arbitrary decision (sce figure 2.3).

Table 2.1 The average cost of health care in 1988 per person according to age and
diagnosis group (in Dutch guilders).

Diagnosis Group' Age
0-19 20-44 45-64 65-79 >=R0 total

Infectious discases 36 19 21 40 84 28
Cancer 9 36 184 503 078 123
Endocrine Illnesses 9 5 47 174 380 45
Blood disorders 4 3 7 32 920 9
Psychiatric Ilinesses 210 615 550 847 3279 592
Nervous disorders 59 41 97 321 722 104
Cardiovascular diseases 4 30 277 1023 2306 234
Respiratory diseases 66 40 75 227 435 83
Digestives disorders 158 192 199 307 544 206
Uro-genital conditions 20 50 92 194 306 72
Pregnancy 45 202 1 0 0 94
Skin diseases 13 16 20 61 181 25
Locomwotive dysfunction 48 143 232 413 1043 187
Congenital 31 6 3 4 3 12
Perinatal 91 0 0 ¢ 0 24
Symptoms 74 76 123 262 565 117
Extemal causes 60 619 88 279 1057 L16
Not assignable 233 289 571 1114 2019 416
Never assignable 161 161 161 161 161 161
Total per person 1332 1994 2748 5960 13854 2693

‘Diagnoses have been categorised following the seventeen guidelines of the ICD (WHQ, 1977).
17



Figure 2.3 The average costs per person according to age and gender in thousands of
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Costs per diagnosis and secior. Often the cost of a diagnosis group appear to be concentrated

within a single or small cluster of care sectors. As the prevalence of a patticular diagnosis
ingreases, it brings with it a concomitant rise in costs for the care sector(s) concerned with its
treatment. This factor is of utmost importance to the planning of health care services,

Heart and vascular diseases took 13% (3.4 thousand million guilders; USD 2.125 billion) of the
resources available in intramural care, second only to psychiatric illnesses. By further sub-
dividing the diagnosis group 'heart and vascular diseases' it appears that, in hospitals, ischemic
heart disorders represented a large share of the costs, while 'strokes/apoplexy’ form a major
diagnosis group in convalescent homes. This demonstrates the importance of further sub-
dividing the seventeen ICD guidelines. Of note was the fact that the cost of nervous disorders,
exchuding eye and ear conditions, were mostly met by the convalescent home sector. These
expenditures mostly concerned the treatment of Parkinson's disease and Multiple Sclerosis. Of
the total costs of acute lung diseases, 35% (139 million guilders; USD 86.8 mitlion) were taken
up by the 'general practitioner' sector, and hypertension accounted for 70% (100 million

guilders; USD 62.5 million) of resources. As information becomes available on the cost of
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medicines vis-a-vis diagnosis groups, the share of the costs for hypertension met by the general
practitioner sector will diminish,

The Consequences of IHnesses. Apart from the direct medical costs, illness also leads to a loss
of produclive capacity which has its indireet financial consequences for society as a whole. To
create a more comprehensive picture of the cost of iliness to society, the peripheral factor of
production loss also has to be included in calculations. Loss of productivity is measured by the
amount of registered sick leave, invalidity and mortality, but production losses occuring

through unpaid labour (work in the household, for example) are not included here.

The quantification and evaluation of these production losses may be done in a number of ways
{Koopmanschap et al., 1992}. Here the categories 'sick leave', "invalidity' and 'mortality' are only
reproduced in their volumes, Figure 2.4 shows that diagnosis groups with high direct costs were
not unduly influenced by the three aforementioned categories. 'Psychiatric illnesses’ and
'locomotive dysfunction’s' were, however, well represented in the categories 'sick leave' and
‘invalidity', but not in 'mortality’. "Cancer’ and ‘heart and vascular diseases’ were diagnosis
groups with a high mortality but were relatively unimportant in the scales 'sick leave' and

‘invalidity' (see figure 2.4).
With regard to 'absence from work' it must be said that in 70% of the cases no diagnosis was

made because they involved only short-tenn absences from work with no medical practitioner

being consulied.
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Figure 2.4 Percentage share of the diagnosis group (the seventeen sections of tie
International Classificafion of Diseases) in costs, absence from work,

disability and mortality.
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Cost projection 1988-2030. The data available to us for 1988 forms the basis upon which we
have built a cost model, the construct of which atlows us {o make long-term projections on
expenditure (CBS, 1990b). A first step is a cost calculation based upon demographic trends,
together with data on the developments in prevalence and incidence. In addition to estimates on
total cost, insight may also be gained of the cost development within particular sectors.

With the help of the population prognosis for the Netherlands to the year 2030, a global
projection of costs is possible (den Toom, 1988). The average cost per head of population in
relation to diagnosis, age-set and gender - the categories previously described - are also used as
our point of departure here. The results will certainly not be predictions, but rather projections
because, in reality, not only is the size and composition of the population influential to cost
development but epidemiological and ¢conomic factors also play an important role. Changes in
pattems of consumption, a shift firom intramural to extramural care for example, has an

influence upon the level and disiribution of costs. Table 2.2 gives the projected cost
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development of diagnosis in line with the demographic prognosis for the years 2010 and 2030,

expressed in indices. The year 1988 is 100; costs are also given in 1988 prices.

Table 2.2 Development of health care costs according {o dingnosis group (projections
for the years 2010 aud 2030, based on demographic development, index

costs 1988=100).

2010 2030
Diagnoses with a low index (<110)
Pregnancy 82 86
Fertility 87 89
Perinatal 91 95
Congenital 98 98
Dental diseases 103 99
Appendicitis 104 103
AIDS 106 103
Other lung discases 109 118
Diagnoses with a high index (>131)
Dementia 148 203
Cardiovascular diseases 139 182
Male sexual organs 136 181
Duodenal ulcers 136 171
Rheumatism 135 173
Cancer 135 174
Diabetes Mellitus £34 174
Liver diseases 134 162
Nephritis/Nefrose 133 165
Index total costs 121 139
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The first four diagnosis groups with a refatively low index: fertility, perinatal abnormalities and
congenital abnormalities, are strongly dependent on the number of live births. This prognosis is
given with great caution as the number of live births in any given year is very difficult to
predict. Furthermore, developments in the medical technology connected to fertility, such as the
diagnosis and treatment of infertility, will most probably lead to increases in costs, aithough
these too cannot easily be predicted. AIDS is a case in point. As very little insight exists on the
epidemiological development of this disease, a cost estimate becomes extremely problematic.
The examples given here make clear that, in addition to demographic factors, epidemiological
and economic factors must also be included in analyses if any plausible projection of costs in
the future is to be achieved (see table 2.2).

The list of diagnosis groups with a relatively high index is headed by 'dementia’, followed by
‘heart and vascular disease'. The demographic projection indicates that costs will rise
substantially for illnesses related to the male sexual organs, duodenal ulcers, theumatism, cancer
and diabetes mellitus. A strong increase in these costs is most noticeable in the year 2030 as a
consequence of the 'baby boom' years between 1946 and the early 1960's. The members of this
cohort wilt be well advanced in years by then and if is thought that, for example, the cosis
involved in the treatment of dementia will double by the year 2030. In 1988, the costs for the
category 20-44 years are the most consuming, By 2010 the projection indicates that the category
45-64 years will take over the top position, with the high costs being incwrred by the 65-79
years category in the year 2030.

The group with the highest cost index are related to illnesses that generally take hold in [ater
life. Projections on the composition and population level within this age-set are then more
reliable than those for younger age-sets. Furthermore, illnesses at great age involve far more
care, a factor that make cost reductions for conditions related to age rather improbable. The cost

projections for these elderly conditions may, therefore, be given with some degree of certainty.
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2.5, Discussion

Qur research does, for the first time, offer a total overview of the costs of ill health in the
Netherlands from the perspective of age, gender and diagnosis group. Using this method the
costs incurred by all diagnosis groups are caleulated using the same premise, which thus
allowed the results to be mutually compared. Until now research in the Netherlands on cost has
been limited to a single or small cluster of diagnosis groups. The results of research into the
costs of heart and lung disease, accidents and lung cancer already conducted in the Netherlands
are in general agreement with our findings. The greatest variation between our resulis and the
findings of others is for lung cancer, but this may be explained by the fact that we
underestimated the cost of polyclinic help for this ailment due to this data being unavailable fo
us.

While our research has been able to pinpoint the data still lacking which would be able to
increase the accuracy of cost estimates, most notably in the sectors *hospital' and 'medicines', it
has nevertheless been possible to attribute seventy-five percent of the costs of Dutch health care
to particular categories of iliness.

Some research has also been carried out in other countries on the total cost of health care.
Comparison with these results is more difiicult due to differences in the composition of the
population, the epidemiological data available and the type of care that each sector provides.
While the findings of Lindgren for Sweden showed great similarity to ours, (his cannot be said
of Rice et. al. and Berk ct. al. in the United States (Lindgren, 1990; Rice et al., 1985; Berk ct al,,
1975). Table 2.3 shows the percent points division of the seventeen ICD categories. The low
level of expenditure on psychiatric services in the American samples is in marked contrast to
those indicated in European research. Although this probably reflects the limited availability of
psychiatric services in the United States, this does not necessarily mean that the prevalence of

psychiatric disorders is any ower in the USA than in Europe (see table 2.3).
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Table 2.3

number of foreign research projects compared with the present study.

Division of direct costs in health care according to diagnosis group for a

Diagnosis group USA, USA, Sweden,  TheNe-
1975 1980" 1983° therlands,
1988¢
Infectious discases 1.7 2.0 1.6 1.0
Cancer 4.5 6.2 5.1 4.6
Endocrine ilinesses 2.8 3.5 23 1.7
Blood disorders 0.5 0.5 0.5 0.3
Psychiatric illness 79 9.4 21.1 22.0
Nervous disorders 6.3 8.1 4.2 3.8
Heart and vascular disease 13.5 154 12.3 8.7
Respiratory Diseases 6.4 7.9 5.0 3.1
Digestive disorders 12.3 14.7 3.8 7.6
Uro-genital conditions 4.7 5.8 3.0 2.7
Pregnancy 29 - 2.7 3.5
Skin diseases 1.8 2.8 1.7 0.9
Locomotive dysfunction 4.3 6.2 39 7.0
Congenital 0.4 0.6 0.5 04
Perinatal 0.1 - 0.5 0.9
Symptoms 2.7 1.8 5.1 43
External causes 58 8.8 4.8 4.3
Other illnesses 0.0 4.1 0.0 0.0
Not assignable 21.4 2.0 219 23.1
Total 100.0 100.0 100.0 100.0

a. Berk ef al,, 1978; b. Rice et al., 1985; c. Lindgren, 1990; d, Koopmanschap et al,, 1991.

Diagnoses which involve high costs are, generally speaking, not life-threatening conditions,

with the exception of heart and vascular disease. Costs Increase with age, and the costs
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differences between men and women are minimal, except for the cost of female patients aged 80
and over. The sub-division into forty-eight diagnosis groups proved to be a valuable method as
the seventeen IC guidelines ofen contain diagnosis groups with strongly variant cost
compositions over sector, age-set and gender.

The data offers an insight into the current state of illnesses vis d-vis the costs they bring about.
When incorporated into demographic data they would seem to provide a good basis for a global
cosl projection. The next step would be to incorporate epidemiological and cconomic data inio
calculations on the future state of financial affairs.

In calculating costs a number of choices have been made which we feel should be discussed and
clarified here, While a large proportion of the cost of the elderly is consumed by housing costs -
and is therefore nnrelated to illness - shortfalls in nursing home capacity has led to an increase
in ill peopie remaining in old peoples homes, and data on this factor is currently lacking.
Furthermore, the provision of care carried owt by social services is, for the most part, related to
social and not health problems. If further research indicates that the costs of the sectors "care of
the elderly' and 'social services' do indeed derive from illnesses, then these too must be included
in analysis,

In the research of Rice the direct costs involved in pregnancy and the conditiens which may
arise in the perinatal period have not been separated; their share has been subsumed in the
category 'other illnesses'.

The decision to include the costs of pregnancy was also an arbitrary one. In the first place, as it
is not an ‘iliness', pregnancy cannot be easily compared with other diagnosis groups. Secondly,
the level of medical consumption is detenmined not by the care of the mother but by the care of
the unborn child. The medical costs related to having children could also be scen as costs in the
process of child delivery. From this perspective the cost should rather be attributed to the
envisioned product: the child.

Finally, the addition of indirect costs of illness incurred through paid and unpaid work to the

calculations will undoubtedly has an influence upon both their composition and level,
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3. INDIRECT COST OF DISEASE; AN INTERNATIONAL
COMPARISON

3.1. Summary

Results of economic evaluations are often strongly influenced by estimates of indirect costs.
International comparability of these estimates may contribute to rational decision-making in
health care policy, Hence, estimates should be international comparable. Comparability of
these results between couniries may be hampered due to variation in methodology, data
sources, valuation of production losses, and social security arrangements. Furthermore
differences in epidemiolopy, demography and economic environment may cause variation in
the level and the distribution by diagnosis of indirect costs. In this study indirect cost of
disease for the Netherlands are compared with estimates for Sweden and the United States.
We found large differences: both in the share of indirect costs in GDP as in the constituting
clements, absence from work, disability and mortality. The level of indircct costs due fo
absence from work and the distribution according to diagnosis are quite similar for the two
European countries. The cost of disability are particularly high for the Netherlands.
Comparison of disability costs between the three countries is hampered due to lack of
quantitative information on the influence of social fnsurance arrangements on the level of
indirect costs and the distribution by diagnosis. The large number of deaths at young age in

the U.S. is responsible for the higher mortality costs compared to the two European countries.

3.2, Introduction

The economic cost of disease generally are divided into direct costs and indirect costs. Direct
costs represent the value of resources used to prevent, detect and {reat a health impairment or
its effect. Indirect costs represent the value of output lost due to iflness or premature death.

Indirect costs bear a more implicit relation to illness because they do not directly influence
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expenditures from freating discase and they are nof easily measurable. Nevertheless
production losses due to illness and production gains due fo health care influence the wealth
of society and should therefore be incorporated in economic evaluations of health care
programmes. Indirect cosls are often substantial compared to direct costs and strongly
influence the cost-effectiveness. A liferature review on studies considering indirect costs of
diseases indicated that on average indirect costs represented 52% of the total disease costs or
total costs saved by health care interventions (Koopmanschap et al, 1993). Comparability of
resitlts of economic evaluations between countries may be hampered due to variation in
methodology, data sources, valuation of production losses and social security arrangements.
If these aspects are comparable, it is possible to analyse the contribution of differences in
epidemiology, demography and economic environment fo the level of indirect costs and the
distribution by diagnosis. In this study indirect cost of disease are calculated for the
Netherlands and compared with estimates for Sweden and the Usnited States. The total costs
are divided into costs of absence from work, disability and mortality, because different
processes and causes are at the root of each of these cost components. We will attempt to
trace the contribution of each of the factors mentioned to differences in results across the
countries. Finally, we will give recommendations to extend comparability, allowing for a

better interpretation of international differences in indirect costs.

3.3. Methodology

Indirect cost of disease are defined as the valne of production lost to society due to absence
front work and disability and death. It should be emphasised that we do not value human life
itsetf, but we analyse only the economic effects of disease. Other important aspects of illness,
like pain and suffering are not dealt with here and should preferably be measwred in terms of
quality of life.

We estimate indirect costs for the Netherlands in 1988, and compare these with Sweden in
1983 and the U8, in 1980, the most recently published estimates of indirect costs for these

countiries (Lindgren, 1990; Rice et al., 1985).
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The three studies use the human capital approach to estimate indirect costs, This method
calenlates the potential indirect costs of diseases. If, for example, someone dies at the age of
35, it is assumed the total earnings from that age until the age of retirement represent the
value of production lost. So, the human capital method assumes that all potential years of life
lost, short-term: absence and long-term disability would have been spent in full productivity.
This concept of indirect costs in the economic appraisal in health care is not uncontroversial.
Many authors have suggested that the production losses for society are overestimated due fo
the current methodology used due to economic circumstances (Lindgren, 1990; Drummond,
1992; Gerard et al., 1989). For short-term absenteeism, work may be taken over or postponed.
For long-term absences, work can be taken over by unemployed or by reallocation of
employees over jobs. An altemative approach called the friction cost method takes into
account these economic circumstances that limit production losses to disease. According to
this approach production losses are assumed to be confined to the period needed to replace a
sick worker: the friction period, The length of this period and the resulting indirect costs
depend on the siluation on the labour market (Koopmanschap et al., 1992). Estimates of the
indirect costs according the friction cost method are only available for the Netherlands. So,
for rcasons of comparison with the studies of Rice and Lindgren we only present the
estimates based on the human capital approach. The share of absence from work, disability
and mortality in the total indirect costs and the distribution according diagnosis may be useful
tools in health care decision making.

Tn most studies the production loss of paid and unpaid Iabour is valued at average market
eamings and imputed values of housekeeping services. The estimates of indirect costs are the
result of average earnings by age and sex and the number of days from work lost, disabled
and death by diagnosis, age and sex. The indirect costs are distributed according to the
seventeen chaplers of the International Classification of Diseases, Injuries and Causes of
Death (WHO, 1977). All studies made a distinction between absence from work, disability
and mortality. The study of Lindgren is based on the cost of the incidence of illness in one
year. Rice used the prevalence method; for the Netherlands we will present resulis of both
methods. The prevalence approach estimates the indirect costs due to the total number of days

of absence, disabled and deaths in a year. The incidence method includes only the indirect
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cost of new cases but takes into account the present and future indirect costs during the
expecled course of disease. Hence, here this will only make a difference for the cost of

disability because absence is defined as a period of sickness shorter than 1 year,

3.3.1. The Netherlands

Table 3.1 presents an overview of data sources used in the studies. We have used national
disease-specific statistics on absence from work, disability and mortality for 1988, Data on
absence from work by diagnosis, age and sex were derived from the Central Office for
Statistics (CBS, 1988a). This register covers over 50% of the labour force, except for the self-
employed and a part of the public employees. Cost of absence from work are based on
numbers of days of sickness for periods of absence less than one year. Unfortunately, in 70%

of the cases of shori-term illness the diagaosis is unknown because {he patient had no contact

with a doctor.

The Mutual Medical Service provided data on incidence and prevalence of disabled
employees and early disabled persons by diagnosis, age and between the sexes (GMD, 1990).
There is not much difference in the duration of the disability period between diagnoses and
sex (van Eck et al., 1986). The average disability period amounts to 5 years and decreases
with age, Data on the number of deaths before the age of 65 in the entire population by
primary diagnoses, age and sex are also provided by the Central Office for Statistics (CBS,
1989a). The average number of days of household production lost per person due to sickness
is derived from a Time Use Survey on a representative sample of the Dutch non-
institutionalised population (CBS, 1992). There was no information available about the
underlying diagnosis, therefore we have assumed the distribution by diagnosis to be equal to
paid labour. Household production years lost are based on the number of deaths before the
age of average life expectancy (74 for men and 80 for women). We used the market
alternative approach, assuming the value of household production to be equal to the costs of
hiring personal to do the housework (Harwryslyshyn, 1977). This is valued as the weighted
average gross earnings of occupations that correspond to the main household tasks (LTD,

1992). We valued the production loss of paid labour by using the gross average earnings per
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worker by sex and age taking into account the proportion of full time and part time labour

(CBS, 1988b). Future earnings per person, based on average eamnings and labour force

participafion rates by sex and age plus imputed household values, are discounted at 5% per

year.
Table 3.1 Overview of data used for estimates of indirect costs for the Netiterlands
1988, Sweden 1983 and the United States 1980
Netherlands Sweden United States
Absence paid National Registry National Registry Survey
fabour
Absence non Survey Nationat Registry Survey
paid labour
Disability National Registry National Registry National Registry
Mortality National Registry National Registry National Registry
Value Average eamings per Average earnings per  Average eamings
preduction worker by age andsex  Worker by age and per worker by age

loss due to

morbidity

Value
production
loss due to

mortality

Value household
praduction loss

due to morbidity

Life time earnings per
person by age and sex,

disc. 5%

Weighted average
eamings of
corresponding

occupations

SEX

Life time earnings
per person by age

and sex, disc. 5%

Average earnings per
worker by age and

SCX

and sex

Life time earmings
per person by age
and sex, disc., 4%

and 6%

Weighted average
eamings of
corresponding

occupations
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3.3.2. Sweden

The National Social Swedish Insurance Board provided data on the number of sickness days
for pertods less than 1 year by diagnoses, age and sex. In Sweden nearly all persons in the
productive age range are entitled (o a sickness benefit cash transfer. So, the estimates do not
only refer to employed people but also include people without paid jobs. For periods less than
1 working week, the recorded illness may be based on either a self-reported diagnosis or a
doctor's diagnosis; if absence from work lasts longer than 6 days, a doctor's examination is
required for receiving sickness benefits.

Data on disabled by diagnosis, age and sex were derived from the National Social Swedish
Insurance Board. Lindgren assumed that none of the disabled returns to the labour force, so
they stay disabled until the age of retirement (65 years).

The Swedish National Bureau of Statistics provided data on the number of deaths before the
age of retirement by primary diagnosis, age and sex.

The average gross eamnings per worker in the relevant age and sex groups were used to
estimate the value of production loss due to absence, permanent disability and mortalily.
Lindgren asswined the value of houschold production to be equal to the gross average
eamings in market employment. The future earnings are discounted at 5% per year and labour

force participation rates are taken into account.

3.3.3. United States

Rice calculated the costs of absence from work, disability and mortality by diagnesis, age and
sex for the U.S. in 1980. The number of sickness days by diagnosis of currently employed
and housewives is based upon estimates by the National Health Interview Survey (INHIS).
The NHIS is a household sampie survey of the civilian non-institutionalised population. The
number of persons unable to work due to long-term physical or mental illness is based on the
publication of the Bureau of Labour Statistics and the number of persons in institutions. The

number of persons in institutions is reported by the U.S, Bureau of Census and is allocated to
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diagnoses according to the type of institution. Rice excluded the influence of the duration of
the disability, So, this estimate calculates the loss in 1 year, based on the prevalence of
disability during that year. Production losses due to morbidity are valued by the gross
earnings for men and women by age and sex. The value of housekeeping was imputed by
multiplying hours spent in cach kind of domestic task by the wages for corresponding
occupations by age and sex. The present value of life time eanings is discounted at 4% and
6%. For our comparison we used the mean unweighted estimates of mortality costs

discounted at 4% and 6%, which comes close to 5%.

3.4. Results

3.4.1. Total indirect costs

For reasons of comparison we present direct costs and indirect costs as share of the GDP. For
the Netherlands the total cost of illness in 1988, direct and indirect, amounted to 126 billion
Dutch guilders, 28% of the GDP. For Sweden and the U.S. the total costs of illness accounted
for 23% and 16% of GDP respectively (see table 3.2). Note that this does not imply that GDP
would be increased by this percentage if all diseases would be eradicated. It only indicates the
potential loss of GDP due to illness. The relatively high total cost of iliness in the
Netherlands are mainly due to indirect costs, which are more than twice the size of the direct
costs. For Sweden this ratio is 1.5 and for the U.S. slightly more than one. Expressed as a
percentage of the GDP indirect costs due to mortality show the smallest differences between

the three countries.

Table 3.3 shows that the distribution of indirect costs according to discase is very similar for
the two Buropean countries; non-fatal diseases (mental disorders and locomotor diseases)
have the largest share in the costs. For the U.S, fatal diseases, like cardiovascular discase,

accidents and violence, are far more important.
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For both the U.S. and the Netherlands indirect costs for men are about 70% higher than for

woren, but in Sweden men and women have an equal share of costs.

Table 3.2

Direct and indirect costs® as share it GDP in % aud indirect costs of

disease due to absence from work#, disability and mortality® (annual
) W

discount rate 5%) as % of total indirect costs, for the Netherlands 1988,

Sweden 1983 and U.S. 1980

Netherlands (%) Sweden (%) Us. (%)
Share in GDP
Direct costs 8.9 9.0 7.9
Indirect costs 16.2 13.8 3.3
absence 3.8 5.2 1.2
disability 10.9 5.1 1.2
mortality 4.4 3.5 58
Total costs 28.1 22.8 16.2
Share in indirect 1988 1990 1975 1983 1970 1980
£osts
absence 20 19 40 38 28 15
disability 57 58 35 37 15
mortality 23 22 25 25 71 70
Total indirect costs 100 100 100 100 100 100

*including the indirect costs due to production losses of unpaid labour.

For the Netherlands about 75% of the total costs of illness for persons over age 65 are due to

direct costs, reflecting increasing need of medical care with age and decreasing value of

production after the age of 65 (in general only unpaid production). For the U.S. this

percentage amounted to 79%. For the U.S and Sweden the share of indireet costs in GDP

decreased in time. This percentage amounted to 9.3% for the U.S in 1972 compared to 8.3%

in 1980. For Sweden this share was 16.8% in 1975 and 13.8% in 1983. Finally, the share of
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norbidity and mortality costs in the total indirect costs did change much over time, see table

3.2,

Table 3.3 Distribution of indirect costs by main disease categories (17 ICD-chapters}

in the United States, Sweden and the Netherlands in percentages of total

indirect costs

Netherlands Sweden us

1988 1983 1980

Tnnfectious discases 0.9 l.e 24
Neoplasis 4.3 8.0 15.4
Endocrine/metab.dis. 1.3 1.9 23
Diseases of the blood 0.1 0.2 0.4
Mental disorders 18.7 14.9 4.5
Dis.nervous system 4.0 39 2.4
Cardiovascular diseases 10.2 12,2 21.5
Respiratory diseases 33 10.3 6.8
Dis.digestive system 2.7 3.6 4.7
Genito-urinary diseases 0.9 1.3 1.3
Pregnancy and delivery 1.1 0.7 -
Diseases of the skin 0.7 1.0 0.3
Locomotory diseases 23.5 21.8 3.1
Congenital anomalies i.4 1.3 2.0
Perinatal diseases 03 0.5 -
Symptoms 8.4 3.6 2.8
Accid., pois. And voilence 7.6 13.2 26.4
Other discases 0.0 0.0 3.8%
Unatlocated 10.3 0.0 0.0
Total 100.0 160.0 100.0

* Includes complications of pregnancy, childbirih, and puerperium and cerlain conditions

originating during the perinatal,
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3.4.2. Absence from Work

Table 3.2 shows (hal absence from work accounts for 38% of the fotal indirect costs for
Sweden, as compared to 20% for the Netherlands and 15% for the U.S.. The average number
of work days lost rank highest for the Netherlands (17 days per worker), followed by Sweden
(14 days per worker) and the U.S. (5 days per worker), see table 3.4,

The high number of days of absence from work could indicate a worse health state of the
European workers. However, national health surveys, studies on health, medical consumption
and health related quality of life indicate that U.S workers are even less healthier than
Buropean workers (Adams, 1991). The striking difference between the average number of
absence days is partly the resulf of the social securily arrangements, Study indicated that the
highest increase in time of absence from work rates occwired in countries with more liberal
criteria and procedures for entitlement (Enterline, 1966; Prins, 1990). In the Netherlands the
arrangements became more permissive in [908. This change has been thought to induce an
increase in absence of over 16% for 1968 compared to 1966 and 1967 (Taylor, 1972). The
sickness benefits became equal to 100% of the normal income from the first day on. The
Swedish insurance system resembles the Dutch system except for a obligatory doctor's
examination, For the U.S. generally a waiting period applies, which provides a clear
incentive to go to work, even during illness. The method of collecting data also influences the
recorded level of absence. Contrary 1o the Dutch and Swedish national registries, the NHIS is
based on self-reporting. Study indicates that the number of long-term sickness is
underestimated in health surveys compared to national registries (Prins, 1990). Finally, the
U.S. law is relative liberal in case of firing a sick worker. Table 3.5 shows that the
distribution of the costs of absence from work by diagnosis is quite similar for Sweden and
the Netherlands, but for the U.S. the pattern deviates. Both for Sweden and the Netherlands

locomotor discases are the main reason for absence from work, 26% and 20% of the costs.
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Table 3.4 Number of work days lost, disabled persons and mortality rates for the

Netherlands 1987, Sweden 1983 and the U.S. 1980

Netherlands Sweden U.s.
Nuinber of work days loss per worker Ve 14° 5¢
Incidence of disabled per 100 000 1263" 794°
employed
Prevalence of disabled per 100 000 13 047 7300
employed
Mortality rate for homicide (males) 1.2 1.6 7.0
per 100 000 persons (ferales) 0.6 0.9 4.4
Mortality rate for suicide (males) 13.7 27.3 18.6
per 100 000 persons (females) 8.4 [0.9 5.4
Mortality rate for motor (males) 13.5 139 344
vehicle accidents (females) 5.6 5.5 12.0

per 100 000 persons

a. Central Office for Statistics, CBS 1988.

b, The national Social Swedish Insurance Board, 1983,

¢. National Health Inferview Survey (NHIS, 1981)

d. Common Medical Service, 1988,

e. The National Social Swedish Insurance Board, 1983,

f. Bureau of Labour Statistics, 1980.

g. WHO World Health Statistics Annual 1989, [986 and CBS 1990,

For the 1.8, locomotor diseases rank fifth, representing only 8% of the costs. Respiratory
diseases are the most important reason for absence in the U.S. {24%). The strikingly low
share of cost of respiratory diseases for the Netherlands is probably the result of the fack of
information on short-term absence from work in the Dutch records, as supported by the
Swedish data on short-term illness. Accidents, poisoning and viotence are the second reason
for short-termt illness in the U.S. (23%), which is partly the result of the much higher

incidence rate of violence and motor vehicle accidents in the U.S, (see table 3.4).
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Table 3.5

Distribution of indirect costs due to absence from work by main disease

categories and sex in percentage of costs for the Netherlands 1988, Sweden

1983 and the U.S. 1980

The Netherlands Sweden U.s.
1988 1983 1980

M F T M F T M F T
Infectious diseases 0.9 1.0 09 2.8 29 29 52 6.2 5.6
Neoplasms 0.7 0.8 0.8 1.7 1.5 1.6 6.3 7.2 6.7
Endocrine metab. dis. 03 04 03 1.3 1.5 1.4 2.6 2.5 2.6
Diseases of the blood 0.1 02 01 62 03 02 02 G5 03
Menta! disorders 125 132 127 90 85 88 27 35 3.0
Dis, Nervous system 1.7 {.3 1.6 2.8 2.7 2.8 3.0 3.2 3.1
Cardiovascular 3.1 1.1 25 67 44 56 84 96 89
Respiratory diseases 41 44 42 212 227 218 236 245 240
Dis. digestives system 38 23 34 64 48 56 86 74 8.0
Genito-urinary diseases 09 26 i4 1.1 4.4 2.7 29 6.4 44
Pregnancy and delivery 00 136 40 00 38 1.8 0.0 0.0 0.0
Disease of the skin 09 08 09 1.3 1.8 1.5 1.8 08 1.4
Locomotory 224 124 195 260 257 257 80 80 8.0
Congenital anomalies 0.1 01 0.1 0.1 02 01 00 00 00
Perinatal diseases 00 ©0 00 00 00 00 00 00 0.0
Symptoms 2.1 1.7 20 61 8.1 7.1 2.5 4.1 32
Accidents 8¢ 41 73 133 73 104 243 124 193
Other - - - - - - 00 36 1.5a
Unallocated 37.6 401 384 - - - - - -
Total 100 100 160 100 100 160 100 100 100

For Sweden and the Netherlands, the cost share of accidents, poisoning and violehce are in

third place, 10% and 7% of the costs. Nearly 13% of the cost of absence from work is due to
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mental diseases for the Netherlands, for Sweden mental illness is responsible for 9% and for
the U.S, only 3%. The 1.5, data are based on self reporting and because mental illness is a
less socially accepted discase, this could influence the distribution by disease (Rubin, 1992).
For all three countries cardiovascular diseases, accidents, poisoning and violence and
locomotor diseases are relatively more important for men than women. In both the U.S and
the Netherlands, men are responsible for the main share of the costs (72% and 70%
respectively), although the share of men in the number of work loss days is only 54% for the
U.S. and 59% for the Netherlands, This difference is the result of the higher average income
of men compared to women in these two countries, In Sweden both sexes are responsible for
about half of the number of days lost as well as the costs,

The loss of unpaid production due to sickness is of minor significance for the U.S (6.7 billion
U.S. §) and the Netherlands (1.6 billion Dutch guilders), 3% and 2% respectively of the total
indirect costs. Data of the Dutch Time Use Survey shows that people feeling ill still spend
time on household activities. In some age categories, especially for persons having a paid job,
household production even increased due to illness. The Swedish estimates incorporates the

costs of unpaid production loss but the data did not allow us to estimate these costs.

3.4.3. Disability

The share in the total indirect costs based on the prevalence of disability is 15 % for the U.S
and 57% for the Netherlands, The strikingly high share in the Netherlands is due to a high
prevalence of disability, which is the resuit of high incidence and long average duration of
disability (see table 3.4). Both the level and the length of the period of receiving disability
benefits are relatively attractive in the Netherlands. As a consequence, a disability benefit is
oflen preferred to an unemployment benefit. Dutch studies indicate that 15-20% of the
persons receiving a disability benefit should actually be considered as unemployed
{Roodenburg, 1985; Vrooman, 1990). In the U.S. a benefit is only paid in the case of
invalidity, i.e. persons uafit for any other job (SSB, 1989), In addition, the waiting period of 5

months is a clear incentive to continue working. Although, the distribution of the costs by
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diagnosis is maybe influenced by the level of indirect costs, some striking differences can be
observed. For the Netherlands mental illnesses (29%) and locomotory diseases (24%) rank
highest. For the U.S. cardiovascular diseases are the main reason for disability (25%)
followed by mental discases (24%).

Women have a relatively low share of in the cost of disability, 25% for the U.S. and 16% for
the Netherlands. This reflects the low labour force participation rates for women, 60% for the
U.S. and 41% for the Netherlands and the lower average income of women compared (o men
for both countries (OECD, 1988).

We compared the estimates for the Netherlands with the estimates for Sweden using the
incidence method. For the Netherlands 63% of the indirect costs are due to disability
compared to 37% for Sweden, The Swedish government pursues an active policy against
disability, towards prevenlive arrangements as substitutes. However, the distribution of
disability costs by diagnosis is quite similar for the two European countries, Locomotor
diseases and mental illnesses rank highest, sce table 3.6, Diseases of the circulatory system
are the third main reason for disability in Sweden (12%) and the Netherlands (8%).
Neoplasms account for 3.4% of the costs for Sweden and only 1,7% for the Netherlands. The
latter difference is partly implied by the method used. In our calculation we have made
corrections for the average duration of disability by diagnosis, age and sex. The average
duration of disability for neoplasms is relatively short (6 years), compared to the mean
duration of 15 years. The share of cancer in these costs for the Netherlands would amount
3,1% applying the method comparable to Lindgren (Lindgren, 1990). He assumed that
disability will proceed until the age of 65, irrespective of diagnosis. This caused an
overestimation of the Swedish costs of disability due to cancer. Contrary to the Duich
situation the share of both sexes in the cost of disability is not significantly different in
Sweden, 47% for women, On the other hand men are responsible for 58% of ecarly
retirements. This is caused by the fact that women on average retire earlier than men and
consequently the total number of work years lost for women is higher. Besides the

participation rate of women is relative high in Sweden, 78% (OECD, 1988).
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Table 3.6 Distribution of indirect costs due to disability by main disease categories
and sex in percentage of costs for the Netherlands 1988, Sweden 1983 and
the U.S. 1980
The Netherlands Sweden U.s.
1988 1983 1980

M F T M F T M F T

Infectious diseases 07 08 08 09 1.0 1.0 64 74 6.5
Neoplasms 14 30 20 20 4.2 34 1062 121 105
Endocrine metab. dis. 1.5 18 [6 26 2.7 2.7 4.1 42 4.1
Diseases of the blood 01 02 0l 0.1 0.1 0.1 0.5 0.6 0.5
Mental disorders 223 317 243 317 275 297 23.0 288 238
Dis, Nervous system 52 62 54 6.1 6.6 6.3 4.6 5.0 4.7
Cardiovascular 124 59 11.0 158 7.0 117 264 17.7 253
Respiratory discases 43 23 3% 32 27 3 59 28 5.5
Dis. Digestives system 24 L7 23 [.4 1.4 1.4 1.9 22 1.9
Genito-urinary diseases 066 13 0.7 0.6 0.6 0.6 0.7 0.8 0.7
Pregnancy and delivery 60 02 00 00 00 00 0.0 00 0.0
Disease of the skin 0.7 08 08 0.9 1.4 1.1 0.2 0.0 0.2
Locomotory 300 253 290 268 380 320 125 136 126
Congenital anomalics 1.6 19 1.7 1.2 1.6 1.4 0.0 0.0 0.0
Perinatal diseases 00 00 00 0.0 0.0 0.0 0.0 0.0 0.0
Symptoms 16.7 137 113 0.7 1.8 1.2 2.2 2.4 2.2
Accidents 58 33 53 5.2 3.5 4.4 LS 2.4 1.6
Other - - - - - - - - -
Unallocated - - - - - - - “ -
Total 100 100 100 100 100 100 100 100 100
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3.4.4. Mortality

Mortality costs are responsible for 23% the total indirect costs in the Netherjands, 25% for
Sweden and nearly 70% for the U.S.. The comparison of the mortality costs clearly
demonstrates the influence of expected life-time earnings on the results. Figure 3.1 presents
the number of deaths per 100,000 inhabitants by age and sex for the Netherlands, Sweden and
the U.S. (CBS, 1989; WHO, 1986; WHO, 1983). The high share of mortality costs for the
U.S. is due to the high mortality in the younger age groups, accounting for considerably
higher expected life-time eamnings forgone. The patterns of the costs distributed to discases
due to montality for Sweden and the Netherlands are less similar than for short-term illness
and disability (table 3.7). For the Netherlands the main share of the cost of mortality is caused
by cancer (28%}, followed by cardiovascular disease (24%), also responsible for the highest
incidence of deaths before the age of 65. Accidents, poisoning and viclence come third with
22% of the mortality costs. Both for the U.S. and Sweden, accidents, poisoning and violence

rank highest, 32% and 31% respectively of the cost of mortality.

Figure 3.1  Death rates per 100,000 persons for the Netherlands (1988), Sweden
(1983) and the U.S, (1980) (CBS, 1989; WHO, 1986; WHOQO, 1983).
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The high cost of accidents, poisoning and violence in the U.S. are mainly caused by the high
incidence of deaths due to violence and traffic accidents compared to Buropean countries {see
table 3.4). These victims are relatively young and have high expected life-time earnings. The
number of reported suicides is relatively high for Sweden. The average number of sujcides
per million decreased for Sweden in the last decade, for the Dutch population it increased
(WHO, 1991). This probably indicates an increase in the fraction of reported suicides in the
Netherlands,

For both men and women the mortality costs due to neoplasms rank highest in the
Netherlands (26.3% and 40.3%). For Sweden neoplasms also rank highest for women and
account for 40% of the mortalily costs for women. Cardiovascular diseases and accidents,
poisoning and violence are relatively more important for men in all three countries.

For the Netherlands men account for 60% of the mortality costs. For both the U.S. and

Sweden this share is 70%.
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Table 3.7

Distribution of indirect costs due to mortality by main disease categories

and sex in percentage of costs for the Netherlands 1988, Sweden 1983
and U.S. 1980

The Netherlands Sweden G.S.
1988 1983 1980

M F T M F T M F T
Infections diseases 21 09 20 09 12 1.0 09 1.3 1.0
Neoplasms 263 403 278 18 393 244 155 265 188
Endocrine metab. dis, 23 20 23 1.6 23 1.8 1.5 29 1.9
Diseases of the blood 62 03 02 0.2 0.2 0.3 0.3 0.5 0.3
Mental disorders 07 05 07 30 12 25 1.3 08 1.1
Dis. Nervous system 26 33 27 2.0 2.8 2.2 1.6 2.1 1.8
Cardiovascular 250 13,1 237 267 147 231 245 246 245
Regpiratory diseases .7 19 1.7 34 37 35 34 42 3.6
Dis. Digestives system 35 31 34 38 32 36 47 48 47
Genito-urinary diseases 03 05 03 0.4 0.5 0.4 0.6 1.1 0.8
Pregnancy and delivery 0.0 06 01 00 00 00 00 00 00
Disease of the skin 00 00 00 00 00 00 Ol 0.1 0.1
Locomotory 03 06 03 0.1 0.8 0.3 0.1 0.7 6.3
Congenital anomalics 26 62 3.0 24 3.8 2.8 2.1 3.3 2.5
Perinatal diseases 23 38 24 1.6 3.1 20 00 00 0.0
Symptoms 74 52 172 1.4 1.7 LS 2.6 2.9 2.7
Accidents 228 176 222 345 215 306 371 187 317
Other - - - - - - 3.7 55 4.2a
Unallocated - - - - - - - - -
Total 100 160 100 100 100 100 100 106 100

a. Includes complications of pregnancy, childbirth, and puerperium and certain conditions

originating during the perinatal period
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3.5. Discussion

In comparing the estimates of indirect costs for the Netherlands, Sweden and the U.S. the
following remarks can be made, Health care costs rose significantly more rapidly than the
average eamings in the U.S. between 1980 and 1988 {OECD). Thus the distribution of direct
and indirect costs in 1988 may be expected to be quite different from that in 1980. However,
when comparing the share of absence from work, disability and mortality in the total of
indirect costs and the distribution of the indirect costs according to diaghosis, there is no
indication of major changes in this respect for this period.

In estimating life-time earnings all three studies assumed that people will be working during
their expected life-time in accordance with the pattern of labour force participation rates for
their age and sex group for the base year. There is evidence of changes in employment rates
for women during time. However, in absence of information on fufure developments we
assumed constant rates.

Changes in age, sex and diagnosis specific death rates, especially before the age of retirement,
may partly explain the differences observed for the different base years across countries. For
the U.S, and Sweden death rates for cardiovascular disease for men and women aged 35-74
decreased between 1979 and 1989. However, for other diagnosis, like homicide, these rates
increased. Consequently, it is difficult to predict what kind of influence these changes will
have on the indireet costs.

We have asswmed that the costs of loss of unpaid production are similarly distributed by
diagnosis as in the case of paid labour. The composition by age and sex of non-professionally
employed is quite different from that of the paid workers., Further study should indicate
whether the distribution by diagnosis differs between the two groups. Data on the number of
persons incapable of performing household production are lacking for all three studies, These
costs are probably low because it has been shown that in general people still spend fime on
productive activities like household work, childcare and shopping, even when they are ili,
Lindgren assumed that the value of houselold production losses is equal to the gross average
earnings. This may be an overestimation of these costs for Sweden, because the average

earnings of paid work are higher than the average production vahue of unpaid work, However,
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the household production losses for the U.8. and the Netherlands account for only a small
amount of the total indirect costs. This indicates that both the number of days of absence and
the valuation of these losses are low. Therefore, it would probably make a relatively smail
difference in the fotal indirect costs for Sweden when valuing these losses at a lower rate.

Finaily, the present estimates ignore production losses without absence. These efficiency
losses are difficult to quantify but may play an important role in morbidity costs, especially in

case of relatively rigid social insurance systems.

3.6. Conclusions

Our analysis illustrates the possibilities and limitations of comparing indirect cost of disease
across coumntries.

Estimates of morbidity costs should be treated with caution. The cost of absence from work
and the distribution by diagnosis are quite similar for the Netherlands and Sweden. A
comparison with the U.S. is complicated due fo differences in social security arrangements
and because the U.S, data on absence are based on interviews, whereas data for the
Netherlands and Sweden are registry based.

The cost of disability are high for the Netherlands, which is presumably not caused by
differences in morbidity, but is mainly due to the favourable social insurance arrangements.
Comparison of disability costs between the three countries is hampered due to insufficient
quantitafive infornation on the influence of these arrangements on the level of indirect costs
and the distribution by diagnosis,

Estimates on mortality costs are comparable and express potential years of life lost, weighted
by country-specific differences in labour costs and participation rates. The large number of
deaths at young age in the U.S. is responsible for the high mortality costs as compared to the
{iwo European countrics.

The following recommendations can be made for making estimates of indirect costs more
uniform. First, valuation of production losses and discount rates used should be similar. In
addition, because the influence i social insurance systems on absence and disability appears

to be considerable, longitudinal study is required to quantify its impact on morbidity costs.

46



Study is also required on the interaction between unemployment and absence from work and
disability.

Estimates of indirect costs should preferably be based on national registries. For the
Netherlands the registration of diagnosis on short-term itlness should be improved. A national
registry on absence from work for the 17.8. would increase the reliability of the estimates of
indirect costs. After correcting for differences mentioned above, the remaining variation in
absence, disability and mortality costs should be analysed in relation to economic,
demographic, epidemiological or cultural differences.

Our calculations are based on estimated potenfial production losses, We would prefer
comparing estimates of indirect costs which really occur in society, for instance based on the
friction cost method. Additionai data for Sweden and the U.S. is needed to calculate indirect
costs according to this method. Very likely there will remain differences in the contribution

of the different diagnosis groups to the direct and indirect costs between countries.
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4. LABOUR AND HEATLH STATUS IN ECONOMIC
EVALUATION OF HEALTH CARE

4.1. Summary

A health care program may influence both costs and health effects. We developed the Health
and Labour Questionnaire (HLQ), which cousists of 4 modules to collect data on absence from
work, reduced productivity, unpaid labour-production and labour-related problems. We applied

the HLQ in several studies and the resulls arc encouraging.

4.2, Introduction

Economic evaluations examine both costs and henefits of health care interventions, The impact
of a health care program on patients' labour performance may substantially influence both costs
and health effects of the progran. In the early US literature on health status assessment, labour
performance was used as a dominant indicator of heaith status and its position still is more
emphasised in the United States compared with the European literature. In currently available
generic health outcome measures, such as the MOS 36-item Short Form Health Survey (SF-36),
the health effects in the social (role) domain are parily operationalized as limitations in
performing paid and/or unpaid work (Ware et al., 1992).

Production losses have an implicit relation to illness because they do not dircotly influence
expenditures. Nevertheless, indirect costs due to illness influence the wealth of society and
should therefore be incorporated in economic evaluations of health care programs. Production
losses may occur in the paid and/or unpaid sector of the economy, depending on the particular
characteristics of the patients, such as age and gender. The production losses due to a specific
illness also depend on the type of manifestation (acute, chronic or sporadic) and on the severily

of the disease, Disease may cause penmanent disability or may be responsible for only a
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temporary reduction of productivity at work or ai home. Economic evalualion requires a
standardised method of measuring production losses due to illness and reduced labour perform-
ance (Koopmanschap et al,, 1994; Leving et al, 1992; van Roijen ¢t al,,1995; Ware et al., 1992).
So far, no standard instrument appears to be available (Koopmanschap et al, 1993;
Koopmanschap et al,, 1994; Leving et al., 1992). Hence, we developed the Health and Labour
Questionnaire (HLQ) to collect quantitative data on the relationship between illness and
treatment and [abour performance. The HLQ data should permit the estimation of production
losses {costs) and the ability to use work as an indicator of health status in the social domain.
The present chapter addresses on the following issues; (i} the contents and the operational
design of the HLQ); (it) the feasibility of the HLQ in various groups of patients and non-patients;

and (iii) the validity of the HLQ in several unrelated disease-groups.

4,3, Questionnaire

Inn devetoping the HLQ the following requirements had to be met:

o the questionnaire must produce data on the economic effects of illness on labour
performance from a societal perspective;

s the questionnaire must produce data on health-effects on paid and on unpaid work;

¢ the format of the questionnaire must atlow for application in a broad range of diseases (e.g.
both sporadic diseases and chronic diseases),

« the questionnaire must be suitable for self-assessment by patients;

e the questionnaire must be fairly short and easy to understand to avoid interference with other
research tasks of the patient; and

¢ the questionnaire must be modular to permit leaving out questions that are not applicable to

the study population (e.g. paid work in retired patients).
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These statling points were operationalized as follows.

Module 1: Absence from paid work

In general, absence from work reduces the effective labour time and consequently decrease of
productivity (CPB, 1987; Koning et al., 1984). Respondents with paid jobs are asked to mark on
a bar for each (half) day(s) of the two weeks preceding assessmoni, whether they performed
their work or were absent due to health problems or to other reasons. They are requested to fill
in one of the three letters in each of the boxes, B "performed paid work", Z "unable to perform
paid work due to illness" and V " no paid work due to other reasons” (weekend, holidays ete.).
If they worked for only half a day and they were absent from work due to illness in the
afternoon they had to fill in B/Z. Figure 4.F shows module ! of the non-disease specific HLQ. If
the study's interest is a specific health problem a distinclion is made between absence due to that
health problem and due to other health problems. If the sample is large enough the mean annual

number of working days lost is derived by multiplying the results by 26.
Figure 4,1 Example of the non-disease specific module 1 of the HLQ
Imagine that you perform four days paid work, but in the last week you did not work on

Thursday and Friday due to health problems. You always have Wednesday free. Then the table

would appear as follows:

MO |TU |WE |TH {FR |SA {SU |MO |{TU |WE |TH |FR |SA |[SU

N
N
<
<

B B v B B AY Y B B v

THE WEEK BEFORE LAST LAST WEEK

Module 2: Reduced productivity at paid work

People sometimes do go to work in spite of illness, which may cause production losses due to
reduced efficiency. To enable an estimation of reduced productivity, respondents are asked to

estimate the number of additional hours they should have worked to compensate for production
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losses due to illness on working days. This method will be referred to as the HLQ-approach.
Additionally, this module contains a descriptive instrument of seven items to evaluate specific
problems for production. These items relate to the influence of health problems on concentra-
tion, working pace, need to be alone, decision making, postponement of work and taking over
work by other workers. Response modalities are: 1= "never", 2= "sometimes", 3= "oflen", 4=
"always", The efficiency score results after summing the unweighted items. So, the minimum

score is 7 and the maximum score is 28, Table 4.1 shows an example of the item on problems

with concentration,

Table 4.1 Example of an item on concentrating problems of module 2 of the HI.Q

I did go to work but as a result of health problems........

(almost) {almost)
NEVER SOMETIMES OFTEN ALWAYS
{ had a problem concentrating ] ] (] £

Module 3: Unpaid production
Households not only consume but also produce goods and services by combining goods and

time. The economic consequences of these productive activities of household have been a
neglected part of the economic theory for a long time (Harwryslyshyn, 1977; Homan 1988).
However, if a patient is not able to carry out household activities, this influences welfare.
Unpaid production is defined as services produced in the unpaid sector of the economy, which
could be provided by a third person in the market (Harwryslyshyn, 1977). Regarding unpaid
work, four productive aclivities were distinguished; household work, shopping, care for children
and odd jobs around the house. This division was derived from a national time use survey in
which 109 activities were aggregated into productive and unproductive clusters (van Roijen et

al., 1994).
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According to module 3 of the HLQ), all respondents were asked to estimate the number of hours
spent on each activity per week in the past two weeks. The number of hours of unpaid produc-
tion lost is determined by comparing these data with the time spent by the general population or,
if available, by a control group, matched for sex, age and labour market participation, since
these variables were found to affect hours spent on household production (van Roijen et al.,
1994). We ask whether household tasks, normally performed by the respondent, were postponed
or laken over by other members of the household, family or friends and/or paid workers. In this
way estimated production losses can be corrected for substitution. The mean annual hours of

unpaid production loss are calculated by multiplying these estimates by 26,

Module 4: Paid and unpaid labour-experienced impediments

In moduie 4 of the HLQ subjects having a paid jobs are requested to indicate the experienced
impediments while performing their job. The response calegories are: "no impediment", "some
impediment”, "a ot of impediment". The item scores are 0, 1 and 2, respectively,

For all unpaid activities, the respondents are asked whether they have perfornted these in the
past two weeks. A "ves" is followed by asking the amount of trouble experienced as a result of
health problems. A "ne" is followed by the question to what extent this was caused by health
problems, see figure 4.2. The item scores are 1, 0, 2 and 0 respectively. The aggregated

impediment score results after summing of the items.
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Figured42  Example of the non-disease specific module 4 of the HL.Q

We would now like you fo indicate with a cross whether you have performed any of the
Jollowing unpaid activities in the LAST TO WEEKS and whather they caused you to be hindered

by health problems.

Example 1
During the LAST TWO WEEKS Mis. Pieterse did not go shopping in the city due to her health
problems. She did manage to go to her local comer shop notwithstanding her health problems,

She indicates this as follows:

biD DO DID NOT DO

Was hindered by | Was not | Due to health | Other reason
health problems | hindered by | problems

health problems

Shopping =

Potential confounders and descriptive characteristics were included in an added module. These

questions refer to age, gender, comorbidity, education and occupation,

4.4, Methodology

4.4.1, Study samples

We have applied the complete HLQ in several studies, see table 4.2, First, the HLQ was sent to
a representative sample of 995 persons from the general population.

A second study concerned the burden of migraine (van Roijen et al., 1995). We selected patients
of 12 years and older from the general population using a screener questionnaire based on the

criferia of the Internationat Headache Society (THS) (Olesen, 1988). From the 10,480 persons
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who underwent a face to face interview, 992 patients met the 1HS-criteria and experienced a
migraine attack in the last 12 months. Additionally, a control group was selected from the
subjects in the survey population who did not meet the [HS-criteria.

In an unpublished longitudinal study on electrostimulation of the bladder in patients with spinat
cord injury, we analysed the amount of trouble experienced while performing unpaid activities.
We measured the impediment score as a result of spinal cord injury and of micturition problems
before implantation, 3 months, 6 months and 1 year after implantation. It was assumed that the
impediments due to spinal cord injury would not change, whereas the impediments as a result of
the micturition problems would decrease after the implantation of the electrostimulation device.
Finally, the HLQ was applied in patients with hip or knee problems, who were on a waiting list

for surgery.

Table 4.2 Studies in which the HLQ was employed

Study HLQ-Module N Response Population

Survey 1,2,4 667 68% General

Migraine 12,34 846 58% Migraine patients
Electrostimutation 34 44 81% Spinal cord injury patients
Knee surgery 34 57 76% Knee patients

Hip prothesis 3.4 50 75% Hip patients

4.4.2. Feasibility

We used the response rates, the missing values rates, the completion time and the remarks of the

respondents as empirical indicators of feasibility.
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4.4.3. Validity

Module 1: Absence from paid work,

Testing the validity of measuring absence from work with the module 1 of the HLQ we
compared the non disease-specific absence from work in the general population with data from
the Central Office of Statistics (CBS, 1993). This register covers over 50% of the labour force,
except for the self-employed and a part of the public employees. We also compared absence
from work due to migraine with the result of a study for the UK (Cull et al., 1993).

Maodule 2: Reduced productivity at paid work

Production losses due to reduced productivity are difffcult to quantify. Measuring oufput per
worker is the niost direct way fo evaluate reduced productivity, but this kind of research is
expensive and output is often difficult to quantify. A second best solution is to use an indirect
method, like estimating the time needed to compensate for reduced production due to iliness
(HLQ-approach). Validation of this part of the questionnaire is not possible because of fack of
reference data. For reason of comparison we added questions to determine reduced productivity
according to a method proposed by Osterhaus and colleagues (Osterhaus et al,, 1992), This
approach multiplies the number of working days impeded by health problems with the self-
estimated level of performance, Pearson correlation coefficients were calculated between the
number of hours at reduced productivity (HLQ-approach) and the descriplive efficiency score
(Osterhaus-method).

Module 3; Unpaid iabour production

To investigate the validity of measuring time spent on unpaid work, we compared the estimated
number of hours spent on each productive activity in the general population sample with resuits
from a survey in the general population based on the more appropriate but costly diary method
(CBS, 1992). In this Time Use Survey {TUS) a representative sample was selected from the
Putch population of 12 years and older (n=6,289), We decided that the total time of these four
clusters should not exceed 112 hours {7*16) per week. We compared time spent by the general
population from our swrvey with time spent by the representative respondent in the TUS. For

the study on migraine patients we compared the result with time spent by the control group,
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Additionally, we compared time spent by hip- and knee patients with time spent by a similar
age- and sex group of the general population.

Madule 4 Paid and Unpaid Labour experienced impediments

We assessed the ability of the health status instrument, module 4, to discriminate between
subgroups of respondents by difference in absence from work due to illness. The Mann-
Withney U test was used due to the non-normal distribwtion of the data, For the respondents
with paid jobs we grouped the subjects by no absence from work and days absence from work

of 0.5 days or more.

4.5. Resuits

4.5.1. Feasibility

Of the 995 persons in our survey among the general population, 726 persons returned the
questionnaire. Of these, 16 were retumed by postal services because of wrong address and 43
questionnaires were returned blank, yielding a response rate of 68%. Since only 4,5% were
missing, respondents generally were able to distinguish between absenteeism due to illness and
absence for other reasons. Sixteen percent of the subjects did not answer the question about
reduced productivity, so we assume the respondents experienced this part of the questionnaire
as refatively difficalt either as a concept or to apply in practice. For the questions on time spent
on the household activities missings ranged from 8% to 11% in the general populatiom.
Missings on the questions of experienced impediment during paid and unpaid work were at an
acceptable level given the complexity of these questions, ranging from 7% to 11%.

The required time for completion of the complete questionnaire was about 10 minutes.

The most frequent reported remarks of the respondents actually referred to descriptions of their
health problems in more defail rather than referring to experienced difficulties with the
questions, A small number of the respondents indicated that they had problems estimating the

munber of hours spent on houschold production, especially child care. Finally, some
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respondents did not understand the phrase ‘health problems’, for instance should *fatigne’ be

considered as a health problem or not.

4.5.2. Validity

Module 1: Absence from paid work
The average amount of absence from work based on the national registry was 12.9 days per

year for men and [3.8 for women (CBS, 1993). Using the HLQ on the representative sample of
346 persons having a paid job, the non-disease specific absence from work was comparable to
these national data, 12.2 days for men and 14.1 for women per year. The estimated mean
number of days absence due to migraine were 4 days per year for women and [ day absence
from work for men respectively, These resulis were in accordance with a study from the UK
both with respect to the absolute level and the difference between men and women. For the UK
the number of days of absence from work due to migraine was 1,6 for men and 3,6 for women

(Cull et ai., 1993).
Module 2: Reduced productivity at paid work

We compared estimates based on the HLQ-approach with estimates of reduced efficiency
according to the method proposed by Osterhaus, see methods (Osterhaus ef al, 1992).
According fo the latter method 8,9 working days per migraine patient per year were lost due fo
reduced efficiency. Using the HLQ-approach, the number of days was 2,7 per patient per year,
We found rather iow Pearsons' correlation between the answers according to the HLQ-approach
and the estimate based on the Osterhaus-method {(r=41). The correlation between estimates
according to each of the methods and sum scores on the 7 iteins related to problems during
working time because of health problems was 1=.56 and r=.51 respectively.

Module 3: Unpaid tabour produetion

For the general population the average time spent on household production by sex and Iabour
market participation, was in good accordance with estimates from the aforementioned TUS,

except for child care (CBS, 1992), see table 4.3,
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As might to be expected a paid job reduced time spent on household production, while children
in the household increased time spent on these activities. We found no significant differences in
time spent on houschold production belween migraine patients and the control group. We also
did not found significant differences in time spent between migraine patients who did not suffer
from nigraine in the past two weeks and patients who had one attack or more i the same
period. Patients may substitute leisure and time spent on household production or posipone non-

urgent activities, while migraine is not a chronic condition.

Table 4.3 Time spent (en average, hours per week) on household production in the

general population by gender and labour market participation

Employment Stalus

Household activity Paid work No paid work

TUS* HLQ-4 TUS* HLQ-4
Men
Houselold work 5.5 59 8.9 7.3
Shopping 2.6 23 37 31
Childcare L7 7.0 0.8 2.6
Odd jobs 2.2 1.7 20 1.5
Women
Houschold work 18.1 16.5 26.4 233
Shopping 4.5 3.6 5.1 4.8
Childeare 29 10.8 4.1 1i.4
Odd jobs 1.4 0.9 1.0 2.5

a.Time Use Survey (CBS, 1992}

In de the study on spinal cord injury patients, there was a high variation in time spent on unpaid

production, which precluded meaningful generalized interpretation of the results. We found
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that knee and hip patients spent on average significant less lime on household production
compared {o persons of similar age and sex in the general population, except for time spent on
shopping by knee patients, see table 4.4. We left out time spent on child care due to the smal

number of patients with children in these patfents groups.

Table 4.4 Time spent (on average, hours per week) on houseltold production for hip
and kinee patients compared with an age/gender-matched control group

from the general population

Hip Control Knee Controf
Household activily (=46} group {(n=51) group
Household work 13.5 18.2 8.1 15.7
Shopping 2.6 4.5 4.4 3.9
Odd jobs 1.5 6.9 1.7 5.6

Maodule 4: Paid- and Unpaid Labour-experienced impediment

According to module 4 of the HLQ, the experienced amount of trouble in labour performance
due to spinal cord injury was constant over time as expected. With respect to micturition
problems, the frouble score decreased significantly over time for houschold production,
shopping and odd jobs, see table 4.5.

Table 4.6 shows the ability of the HLQ-module 4, to discriminate between different levels in
absence from work. The average impediment score for unpaid work of persons with a paid job
in the general population and no days of absence from work in the two weeks prior to the
assessment was .28, Tn the group of persons who have been absent the mean score was
significantly higher, 1.07. The same holds for the impediment score for paid work, respectively
.12 and .84, see table 4.6, So, the impediment score for both paid and unpaid work discriminates

highly between the two groups.
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Table 4.5 Impediment score for patients with spinal cord injury oun three consecutive

occasions
Productive t=0 t=1 =2 =3
activitics (n=44) (n=36) {n=38) {n=33)
Household work  0.4°(0.6)° 0.1(0.2) 0.1(0.3) 0.1(0.2)
Shopping 0.6 {0.7) 0.1(0.2) 0.1 (0.2} 0.0 (0.0)
Child care 0.2 (0.5) 0.1(0.2) 0.1(0.2) 0.1 (0.2)
Odd Jobs 0.4 (0.6) 0.1(0.2) 0.1(0.4) 0.1 (0.2)

Abbreviations:; t=0, ‘before implantation’; t=I, ‘3 months after implantation’; =2, ‘6 months

after implantation’; t=3, ‘1 year afler implantation’.
*X.

® Standard deviation is given in parentheses.

Table 4.6 Impediment score, for paid and unpaid work in the general population

between groups differing in number of days absent from work

Absence from work
0 days >{.5 days p Value
Impediment score (n=280) {n=21) MWL)
Unpaid work 0.28" {0.49)° 107 (0.73) <0000
Paid work 0.12 (0.24) 0.84 {0.67) <.0000

*X

" Standard deviation is given in parentheses,
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4,6, Discussion

All questions relate to 'the past two weeks', so respondents have to answer the questions
retrospectively. In our experience, two weeks is the maximum period length to allow for reliable
recollection on time use and absence. Recall accuracy falls when the respondents attempt to
estimate time use for a longer time period compared to the more valid, but more costly, diary
method (Juster et al., 1991). We assume that this period of two weeks is representative for the
period between two assessments. In general this assumption is valid if the number of subjects is
large enough and the period is randomly drawn over the year. The optimal length of the period
between two assessments, as well as the number of subjects required, depend (among other
things) on the expected course of the particular disease studied.

With respect to reduced efficiency, HLQ-module 2, earlier research was based on the level of
performance by the patient, combined with the number of working days affected by the disease
(Osterhaus et al., 1992). This methed estimates these number of days in a more indircct way,
combining two answers on labour performance, which mcreases the possibility of inconsist-
encies and mistakes. In our study the estimates of the costs of reduced efficiency according to
this method compared to the HLQ-approach was 3 times as high. Since a gold standard is
missing, additional research is required in which oulput is objectively measurable,

The output of houscheold preduction and consequently the production loss is difficult to
measure, as this output is not traded on a market. Therefore, empirical research concentrates on
the evaluation of time spent on unpaid production, the so called 'input-method’. This methed
ignores differences in production technology and efficiency between patients and controls or the
general population. This is particularly true if it concerns a chronic stable disease. However, it is
difficult to test this effect directly and ils size is still an open question,

Joint activities is a major problem of measuring time use, The total time is usually ascribed to
the productive activity. Using the survey method respondents seem to respond by adding up
time when an activily was secondary to periods when this task was primary (Juster cf al., 1991).
The remarks of the respondents indicated that they found it difficult to separate time spent on

child care and other houschold tasks, c.g. shopping with the children. Overestimation of time
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spent on child care is probably due to the measurement method used. Changing the instruction
prior to the question concerning child care may improve estinrates for this part,

Indirect costs may also oceur when production by relatives or friends is affected due to spending
time caring for the patient. While these costs will probably increase in the future, additional

research is necessary developing instruments for measuring these production losses,

4,7, Conchusion

We tested the feasibility and the validily of the HLQ-questionnaire using data from the first
applications of this instrument. The small number of missing values per module indicates that
the questionnaire was generally well understood by various groups of respondents (patients and
non-patients). For a postal questionnaire, without any reward, the useable response rate was at
an acceptable leve] (68%). Estimates on the number of days non-disease specific absence from
work (module 1) were in accordance with national data. Estimates of days of absence from
work due to migraine were comparable to an other disease specific study on this subject.

In this study we made a first attempt to measure reduced productivity at paid work using
modute 2 of the HLQ-questionnaire. We found a low correlation between two alternative
methods of measuring reduced productivity. Additional research on reduced productivity is
necessary, using methods of direct output measurement.

Except for child care, module 3 of the HLQ-questionnaire appeared to be suitable for assessing
time spent on unpaid labour. The instrument did nof show changes in time spent on unpaid
work due to the atfack-wise disease migraine, This may be a valid result, as patients may
postpone non-urgent activities during the attack. Patients with knee or hip problems spent less
time on household production compared to a sample matched by age and sex from the general
popudation, which indicates unpaid production loss due to illness.

The results on the impediment score, module 4 of the HLQ-questionnaire, showed that the
instrument could indicate the expected changes of impediments due to treatment, The
impediment scores of paid and unpaid work were able to discriminate between groups by

number of days of absence from work.
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5. CURRENT AND FUTURE COSTS OF CANCER

5.1. Summary

Cancer costs in the Netherlands amounted to 4.8% of health care costs in 1988. For five cancer
types, and a sixth group, covering all other malignancies, costs were broken down by age, sex
and disease phase. They showed a remarkably similar pattern of medical consumption, Costs
were linked to observed incidence, mortality and estimated prevalence, together allowing for
prediction of future costs of cancer. In 2020, as a result of ageing, cancer costs will have
increased much more rapidly than total health care costs, in particular for cancer of the lung and
prostate. Colorectal cancer costs were predicted for epidemiological scenarios, Our model
shows that an increase in future prevalence may bear quite different cost implications. If it is
due to higher incidence, the costs will increase substantially. If due to survival improvement, the
increase will be less prominent. Simply extrapolating costs based on future prevalence or

mortality thay produce serious errors.

5.2. Introduction

An optinal allocation of health care resources requires insight in the epidemiology and cost of
diseases. Regarding cancer, we need te know both the absolute costs and the relative costs as
compared to other diseases and total health care. Furthermore, the impact of demography,
changes in medical practice and epidemiology on future health care costs should be analysed.

In this arficle we estimate the costs for five cancer categories: cancer of the lung, breast,
colorectal, prostate, stomach; and all other malignancies in a sixth category. These cancer
categories were selected, based on their importance for mortality, morbidity and medical
consumption.

First, we will calculate the total costs per type of cancer, age-group and sex for 1988. Next,
these costs will be assigned to three disease phases: the year following incidence, the year

preceding death and the period in between. The estimated costs per patient by disease phase will
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be combined with incidence, mortality and prevalence, as caleulated by owr cancer discasc
model. This allows for prediction of future cancer costs for several possible scenatios: a
demographic scenario and scenarios concerning expecied frends in incidence and survival. The
costs predicted by the "three phase model" will be compared with outcomes using simple

extrapolations of average costs per patient.

5.3, Methodology

5.3.1. Total costs of cancer

In a recent study we estimated total health care costs for the Netherlands in 1988, for the six
cancer types mentioned, together with 42 other discase categories, covering the entire ICD 9-
CM classification (see chapter 2). Total health care costs were allocated to diseases, age-groups
and sex, using utilisation of services or the number of patients. Data on in-hospital and nursing
home care were extracted from national registers with (nearly) complete coverage. For general
practitioner's care, physical therapy and district nursing we used data from recent, large surveys.
These results were used to calculate the cost of inpatient hospital care and non-hospital care for
cancer.

Cost of outpatient hospitat care consist of radiotherapy, chemotherapy and follow-up. Cost of
Putch radiotherapy-centres were assigned to the six cancer types, using the number of new
patients receiving radiotherapy by lype of cancer (Health Council, 1984). The costs of
cytostatics administered in hospitals (Nepharma, 1989) were assigned to the six cancer types, in
proportion to the distribution of in-hospital costs. The costs for monitoring patients without
symiptoms afier diagnosis and primaty treatment, were calculated in detail for breast cancer and

were extrapolated to other cancers (de Koning et al,, 1991),

5.3.2. Costs by disease phase

Several studies indicated that over the course of cancer, the costs show two peaks. The first

peak, due to diagnosis and primary therapy; the second peak, due to palliation of often severe
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symptoms in advanced disease (Baker et al., 1989 and Bried et al., 1989). In between, medical

consumption is modest. Hence, we discerned three disease phases, inspired by Baker;

o the first year following incidence, as a result of diagnosis and primary treatment;

o the last year of life for people dying of cancer (only for people who survived the first year,
who get recurrent or metastatic disease and do not die from other causes);

¢ the period in between: "the intermediate phase", during which people are disease firee or
having already diagnosed motastases {in these terms disease free is a mixture of cured
patients and patients who currently have no disease symptoms, but who will later get
recutrrent or metastatic discase);

o Costs for patients dying within one year after incidence were assigned to the incidence phase.

The average costs per patient by type of cancer, age, sex and phase were estimated as follows.
For the inlermediate phase we used detailed estimates for the Netherlands of annual follow-up

costs per patient for breast cancer {de Koning ef al.,, 1991). For the other types of cancer the

relative follow-up costs compared to breast cancer, calculated for 87,000 patients in the United
States, were combined with the costs for breast cancer, yielding the annual follow-up costs per
patient {Baker ct al, 1989).

The hospital costs in the incidence phasg were primarily based on the length of stay in 1988, by
type of cancer, age and sex, according to nation wide Dutch hospital register. The length of stay
for patients with metastases as primary cause for hospital admission determined the in-hospital
cost during the last year of life. Although the last year of life and the period of metastases are
not equivalent, hospital stays concerning metastases are ofien concentrated in the last year of
life (Baker et al., 1989; Riley et al., 1987 and van Ballegooijen et al., 1992), This length of stay
is assumed to be age and sex specific, but not cancer specific, because if metastases are coded as
primtary cause of admission, the site of the primary tumour is seldomly known.

The average hospital admission rate was derived by comparing the number of model based
incident cases and deaths for 1988 (coirecting for patients dying within the first year after
diagnosis) to the number of hospital stays registered in 1988, for cach combination of cancer,
age and sex. The ratio of hospital stays versus incidence plus deceased served as the average
admission rate, The admission rate was asswmed to be equal for the incidence phase and the last

year of life, because the data did not allow for separate estimates (see discussion). Combination
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of the model-based incidence and mortality with length of stay and admission rate yielded the
number of "model-based hospital days", which corresponds closely to the number of registered
hospital days per cancer type, age and sex. Combining the number of hospital days with costs
per day and adding other hospital costs (for surgery, radiotherapy, chemotherapy etc.) and non-

hospital costs generated the average costs per patient,

5.3.3. Disease model

Our cancer model calculated the number of patients in each disease phase, per cancer type, age
and sex {Bonneux et al., 1994), The model is a detenministic state fransition model: it divides
the population in subpopulations, defined by states. Every model year, the population "ages"
one year and the states are updated. Transitions from one state to another are govemed by
probabilities, extracted from registries and literature. Transition probabilities depend only on the
current state defined by age, sex, cancer type, and disease phase.

A demographic module reproduces the population forecasts for the Netherlands and generates
first incidents of cancer by age and sex similar to the 1989 national cancer incidence rates for
the Netherlands ({CBS, 1989 and the Dutch Cancer Registry, 1993).

Afier incidence patients first run a risk of immediate death as a consequence of primary
treatment, The survivors are divided into lwo groups: a fraction which is cured and a fraction
which is not, The not cured wili enter the intermediate (*disease-free’) phase of the disease, and
subsequently will die of the disease, provided they do not die fromt other causes first. In practice
of course cured and disease free patients cannot be distinguished, and both wilt incur follow up
costs.

The cancer specific mortality of the non-cured is modelled by applying a lognormal survival to
the relative survival rates. Relative survival rates correct the observed mortality in the diseased
population for the expected mortality in the reference population with the same age and sex
(Rutqvist et al., 1984 and Rutqvist, 1961). Together this implies that survival after diagnosis can
be characterised by 4 parameters: a fraction dead after treatment, a fraction cured, and the
geomelrical mean (equalling the median survival fime) and variance of the lognomnal

distribution. A mathematical description of the survival is in appendix 5.1.
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The demographic module takes care of all other causes of death, corrected for the studied
diseases by using cause elimination life lable methodology. This other causes mortality
probability is applied to all states in the model, under the assumption that it is independent.
Prevalences are calculated as the result from incidence, disease specific mortality and all other
causes moitalify.

Surviving patients run 2 higher risk of a sccond cancer episode, Therefore they are again
subjected to the cancer incidence of the reference population, multiplied by the relative risks
observed in the Connecticut Cancer Register (Boice et al., 1986).

The model was calibrated on aggregated data of cancer survival from Dutch and Scandinavian
cancer registries, corrected for other causes of death, The fraction dead after treatment is from
the Dutch hospital register, the other three survival parameters were estimated by an iterative
nonlinear least squares regression, weighted for the numbers of deaths. Residual errors were

smalt (SIG, 1992).

3.3.4, Scenarios

We have illustrated the relevance of epidemiology for fiture cost estimates with four scenarios
for colorectal cancer. Scenario 1 only incorporates the expected demographic development. In
scenatio 2 we added an improving prognosis after diagnosis. In the Norvegian and Finnish
registries a very significant improvement over lime of 5 year relative survival rates has oceurred
between 1954 and 1985 of 2% per year (Cancer Registry Norway, 1980; Finnish Foundation for
Cancer Research, 1989; Hakulinen et al,, 1981 and Langmark et al., 1990}, We extrapolated an
average relative decrease of cancer specific mortality of 2 % per year to 2005, Five year survival
rates thus increased from 44% (1985) to 55% (1995) to 66 % (2005).

Scenario 3 involves, in addition to demography, a 2% annual relative increase in the incidence
of all stages for men, and 1% for women. The trend in incidence is assumed to be 2% higher
than the observed mortality trend in most western countries and is primarily caused by earlier
diagnosis and increased detection of slower growing twmours (Doll et al., 1981).

Scenario 4, in our opinion the most realistic one, incorporates demography, increasing incidence

{2.5% per year for men, 1.4% for women) and improved survival. As a consequence, moriality

71



rates for men decrease by (L.4% annually and by [.1% for women, as has been observed in the

Netherlands over the period 1978-1989 (SIG, 1992).

54. Results

5.4.1. Total costs

Total cost of malignant cancer in the Netherlands amounted to 1894 million Dutch guilders in
1988 {table 5.1), representing 4,8% of total health care costs. West-Germany and Sweden have
a comparable share: 4% and 5.1% respectively (Henke et al., 1986; Lindgren, 1990). For the
United States it is somewhat higher: 6.2% (Rice et al,, 1985). In-hospital care takes about 60%
of fotal costs. Qutpatient hospital costs consist of radiotherapy {200 min}, chemotherapy (200

min} and follovw-up costs (143 min).

Table 5.1 Health care costs for cancer, by health care sector in millions of Dutch
guilders (in pareniheses as percentage of total cancer costs), The

Netherlands 1988,

Health care sector Costs for 1988 in min Dutch guilders
In-patient hospitat care 1148 (61%)
Out-patient hospital care 543 (29%)

Non hospital care 203 (1i1%)

Total health care 1894 (100%)

About NLG 1000 min was assigned to the five specific cancers, leaving almost 900 min for the
other cancers (table 5.2). Lung cancer is in first place: it is responsible for 16% of the costs of
cancer (300 mln), and is mainty caused by men. Colorectal and breast cancer cach represent

about 14% of the tolal cancer costs, whereas stomach cancer and prostate cancer cause about 5-
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6% of the total costs. This ranking corresponds to recent estimates for Texas (Williams et al,,

1992). Hospital costs predominate and costs are fairly equal for both sexes,

Table 5.2 Health care costs per type of cancer, sex and health care sector, for six types
of cancer in millions of Dutch guilders {in parentheses as percentage of total

cancer costs). The Netherlands 1988,

Type of cancer Total costs % for men % in hospital
Lung cancer 300 (16%) 83 92
Breast cancer 253 (13%) ¢ 82
Colorectal cancer 250 (13%) 45 88
Prostate cancer 110 (6%) 100 87
Stomach cancer 99 (5%) 59 84
Other cancers 882 (47%) 46 92
All cancers 1,894 (100%) 49 89

5.4.2 Length of stay and admission rate

Figure 5.1 shows the average length of hospital stay by age and sex for colorecial cancer for the
incidence phase and the last year of life. Only the results for colorectal cancer are shown, but the

general pattern applies to all types of cancer.
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Figure 5.1 Average length of hospital stay in days for colorectal cancer, by age-group,

sex and disease phase, The Netherlands 1988,
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Until age 55, the length of stay (per stay) is stable and fairly equal for both sexes. With
increasing age, hospital stays become longer for both sexes, buf at a quicker rate for women. For
each type of cancer, older women in the Netherlands stay significantly longer in hospital than
men of the same age, irrespective of the disease phase. Subsequent analyses have shown that
this holds for the majority of diseases in the Netherlands (SIG, 1990a). Older women are more
often single than older men (41% versus 15% in 1987 (CBS, 1990)), limiting the opportunities
for home care, which may cause longer hospital stays.

The average admission rate for colorectal cancer patients is 1.8 until age 45, but diminishes
considerably with increasing age {figure 5.2). For people of age 80 and older it becomes smaller
than 1, implying that a subslantial number of these patients are not hospitalised. Consequently,
they consume relatively more nursing home care, district nursing care and general practitioner's

services, which we took into account. The admission rate is hardly sex-specific.
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Figure 5.2  Average hospital admission rate per patient having colorectal cancer, by

age-group and sex (imodel based outcomes). The Netherlands 1988,
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3.4.3. Costs by disease phase

Figure 5.3 shows the average costs per patient having colorectal cancer, during the incidence
phase and the last year of life respectively. Until age 55 the costs are stable, amounting to NLG
20-30,000 per patient. For women between age 60 and 75 they rise, due to the increase in length
of stay which more than compensates for the falling admission rate. For people older than 80
the costs fall to 12-20,000, as the low admission rate then becomes the dominant factor.
Relatively low costs for patients older than 80 years were also found by Riley (Riley et al,,
1989). During the incidence phase, costs {NLG 25-30,000) are higher than during the last year
of life (20,000), irrespective of age and sex. For women over 60 the costs are about NLG 5,000
higher than for men of the same age.

A considerable part of the results for colorectal cancer holds for all six cancer types, such as the
lower costs for patients older than 75. The higher costs for women older than 60 apply to all
four cancer fypes that are relevant for both sexes. Fairly stable costs until age 60 prevail for all

cancers, except for "other cancers", in which patients younger than 15 years incur considerably
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higher costs, This category is a mixture of very different types of cancer, both for young and for
clderly patients. The high costs for people under 15 are mainly caused by leukaemia, brain
cancer and non-Hodgkin's disease (Coebergh and van der Heijden, 1991) for which therapy
{immuno- and chemotherapy and bone marrow transplantation) is very expensive (OTA, 1981;
Black, 1982 and Office of Health Economics, 1980), The notable increase in costs between age
60 and 75 also applies fo prostate cancer and lung cancer (women), but not to stomach cancer
and other cancers. The incidence phase is not always more expensive than the last year of life.
For breast-, prostate- and other cancers the last year of life appears to be more expensive. De
Koning's study (de Koning et al., 1992) confirms this resuit for breast cancer.

During the incidence phase, the average costs per person are the highest for stomach cancer
{NLG 30,000} and other cancers in younger people {30-50,000). Breast- and prostate cancer are
relatively "cheap” {21,000}, leaving colorectal- and lung cancer in the middle-range (NLG 25-
30,000). The variation in costs for the last year of life is much smaller, resembling Baker's
findings for U.S. Medicare cancer patients (Baket et al., 1989), as well as Dutch resulits for
breast and cervical cancer (van Ballegooien et al,, 1992; de Koning et al., [992). We estimated
these costs at about NLG 25,000. The only exception is "other cancers”, causing higher costs

during the last year of life.

76



Figure 5.3  Average costs per patient having colorectal cancer, by disease phase, age-

group and sex, in thousands of Dutch guilders (model based outcomes). The

Netherlands 1988.
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5.4.4. Costs over the course of cancer

Assembling the three disease phases illustrates the costs over the course of cancer {(figure 4).
The costs show two peaks, the first just after clinical detection, the second in the last year of life.
In the intermediate phase, annual costs are very modest. The total costs of the intermediate
phase depend chiefly on the length of disease free survival, The total cosls related to the

prevalence of cancer only become important if the intermediate phase is very long, say 15 years.
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Figure 5.4  Average costs per patient by disease phase for colorectal cancer, in

thousands of Dutch guilders (model based outcomes). The Netherlands
1988.
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Table 5.3 Predicted costs per type of cancer for the Netherlands in 2005 and 2020,

demographic scenario, in millions of guilders in 1988 prices and as index

compared to 1988 (1988=100).

Type of cancer Costs in 2005 Costs in 2020
Lung cancer 377 (126} 474 mln (158)
Breast cancer 311 (123) 352 (139)
Colorectal cancer 308 (123) 375 (150)
Prostate cancer 134 (123) 173 (157)
Stomach cancer 122 (123) 151 (150}
Other cancers 1,060 (120) 1,253 (142)
All cancers 2312 (122) 2,778 (147
All discases 46,110 (116) 51,675 (130)
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5.4.5. Demography and costs

Table 5.3 shows the predicted costs regarding all six cancer types, for the years 2005 and 2020,
applying the demographic scenario. In 2005, the index for total cancer costs (1988=100) is 122:
a 1.2% annual increase, comparable to total health care (index=116). Costs increase at about the
same rate for each type of cancer, In 2020, the burden of ageing becomes heavier, as the Duich
post-war baby boom reaches ages 60-75. By then cancer costs (index=147) will have increased
considerably more rapidly than total health care costs (130). The cost of lung and prostate
cancer will be most seriously affected by ageing (index 158 and 157 resp.). The consequences
for breast cancer and other cancers are less severe as they prevail at relalively young age. Still,

iheir rate of cost increase is higher than for total health care.

3.4.6. Scenarios for colorectal cancer

The two-peaked cost pattem has important implications for future cancer costs, The results of
four scenarios for colorectal cancer are presented for the year 2005 (table 5.4). According to our
model, costs of colorectal cancer in 2005 amount to 308 million guilders, if only demography is
taken into account. Improving disease-free survival {scenario 2), and consequently increasing
the prevalence of cancer, will result in NLG 299 mln, since it only raises the nunber of patients
consuming the relatively inexpensive follow-up (incidence remains the same) and cancer
specific mortality declines, because of other causes mortality. On the other hand, if the same
increase in prevalence of disease-free persons occurs, but due to a rise in incidence (scenario 3),
the costs will rise substantially: NL.G 395 min. All extra patients will undergo expensive
diagnosis and primary therapy. Furthenmore, cancer mortality increases, causing exftra costs as
well. In case of the most realistic course of events (scenario 4), the costs will amount to NLG
417 mln.

Table 5.4 also presenis the predicted costs using simple extrapolations without discerning
disease phases. Three variants are shown, based on constant costs per prevalent case, per death
and per incident case, respectively. In case of scenario 1, incorporating only demography, the

predictions are quile accurate, although the incidence method understates the costs by 6%,
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The prevalence-based method predicts the same costs for scenario 2 and 3 since either produces
the same prevalence in 2005, In case of improved swvival (scenaric 2), this leads to
overeslimating the costs by 20%. If the incidence increases (scenario 3), {he costs are
underestimated by 9%. The mortality-based approach is quite accurate if the incidence rises
(and consequently mortality) but fails completely in predicting the costs of survival
improvement. For scenario 2 and 4 the costs are understated by 27-33%. The ingidence-based
method performs reasonably in case of scenario 1 to 3, for scenario 4 costs are overestimated by

10%.

Table 5.4 Predicted costs for colorectal cancer for the year 2005 applying fonr models
to four scenarios, in millions of Dutch guilders, In parentheses; differences

in % compared fo outcomes of the three phase model.

1988 2005 2005 2005 2005

Scenario 1 Scenario 2 Scenario 3 Scenario 4

Three pllﬂSG model 250 308 200 105 417
No phase model 250 309 358 358 413
prevalence-based (+20%) (-9%) (-1%)
No phase model 250 310 218 401 279
mortality-based {-27%) (+2%) (-33%)
No phase model 256 290 290 380 460
incidence-based {-0%) (-3%) (-4%) (+10%)
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5,5, Discussion

Epidemiology and medical consumption vary considerably between types of cancer as well as
between individual patients. Recognising (his variability, our analysis shows that the general
pattern of medical consumption coincides remarkably well for the six cancer types described.
The length of hospital stay increases uniformly with age, especially for women. On the other
hand, the admission rate falls with age. For patients older than 75, the second factor dominates,
resulting in lower costs, Over the course of cancer, medical consumption shows fwo peaks:
during the first year afler incidence and in the last year of life. In between the costs are modest.
We assumed the smne admission rate for pafients in the incidence phase and the last year of life.
The length of hospital stay for patients with metastases was assumed to be age and sex specific,
but equal for all cancer types, which is supported by research for the U.S. and the Netherlands.
Both assumpiions are obviously rather crude, but sufficient to demonstrate the divergent
consequetices of several scenarios. Sensitivity analysis by substantially varying the most
uncertain parameter -the admission rate during the incidence phase versus the last year of life-
proved not to affect the basic two-peaked pattem of costs seriously. Consequently, the
predictions of future costs for the scenarios described are robust.

The cosls during the prevalence phase were based on Dutch calculations for breast cancer,
combined with Baker's relative estimates for other types of cancer. As the costs are relatively
low, errors in these estimates will not influence the results seriously.

The assumed survival improvement for colorectal cancer (scenario 2 and 4) seems high, but is
the resulis of two processes: a true deerease of mortality due to more effective treatment and a
spurious increase of survival due to earfier diagnosis (lead fime) and increased detection of slow
growing tumours which had passed unnoticed before (length time and pseudo-diagnosis) (Dol
el al., 1981, Cole et al., 1980).

The demographic scenario described does not account for future trends in risk factor exposure,
like smoking for lung cancer and the influence of screening on breast cancer. Further refinement
of the disease model and cost estimates is underway, incorporating the impact of these trends on

future morbidity, mortality and costs.
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" In 1988, the exchange rate of one Dutch guilder (NLG) was approximately 0.3 British Pounds
and 0.5 U.S. Dollar,
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Appendix 5.1.

1. The survival was modelled by using the lognormal distribution:

0= -(Ini-p) ]

!
t\f(2na) exl{ 247

Where t is the time after diagnosis, m the median survival and > the variance.
We used a discrete approximation with a time step of one month. The proportion of survivors at

any lime &, after diagnosis , is then given by:

L Mo;,)[c’* " C)z[{- N ;71’0' exp(_“n;;ﬂ) ):B

where M, is the proportion dying in hospital after first admission and ¢ is the fraction cured.
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Appendix 5.2,

Average costs per patient by type of cancer, disease phase, age-group and sex, in thousands of

Dutch guilders. The Netherlands 1988.

Stomach cancer

Men Wonien

Age Incidence Last year of  Incidence Last year of

phase life phase life
25-44 40 37 37 32
45-49 33 30 33 27
50-54 3t 27 31 25
55-59 32 25 34 24
60-64 30 25 34 26
65-69 30 24 32 23
70-74 26 23 30 25
75-79 23 21 32 29
80-84 20 19 25 24
85+ 15 15 14 15

The costs during the intermediate phase are assumed to be not age and sex-specific. For

stomach cancer they amount to NLG 514 per patient for each year a palient stays in this phase.
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Colorectal cancer

Men Women
Age Incidence Last year of Incidence Last year
phase life phase of life

25-44 27 23 33 21
45-49 26 23 29 23
50-54 26 20 29 22
55-5¢ 27 20 28 22
60-64 26 23 30 26
65-69 29 22 34 26
70-74 28 2t 34 30
75-79 25 23 34 29
80-84 23 19 30 25
85+ 14 12 21 18

The costs during the intermediate phase are assumed to be not age and sex-specific. For

colorectal cancer they amount to NLG 443 per patient for each year a patient stays in this phase.
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Lung cancer

Men Women
Age  Incidence Lastyearof Incidence Last year of

phase life phase life
25-44 27 27 38 32
45-49 25 27 34 31
50-54 25 27 34 33
55-59 27 27 39 32
60-64 25 28 37 a9
65-69 26 28 35 37
70-74 23 24 34 | 36
75-79 21 23 31 28
80-84 15 17 23 21
85+ 10 11 10 t0

The costs during the intermediate phase are assumed to be not age and sex-specific. For lung

cancer they amount to NLG 536 per patient for each year a patient stays in this phase.
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Breast cancer

Women

Age Incidence phase Last year of life

25-44 19 22
45-49 22 24
50-54 23 26
55-5¢ 23 25
60-64 22 27
65-69 22 25
70-74 21 26
7579 21 27
80-84 18 23
B85+ 11 15

The costs during the intermediate phase are assumed to be not age and sex-specific, For breast

cancer they amount to NLG 375 per patient for each year a patient stays in this phase.
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Prostate cancer

Men

Age Incidence phase  Last year of life

40-44 28 25
45-49 23 25
50-54 23 23
55-59 22 24
60-64 22 29
65-69 23 23
70-714 21 27
75-79 20 28
80-84 [9 24
85+ 11 13

The costs during the intermediate phase are assumed to be not age and sex-specific. For prostate

cancer they amount to NLG 435 per patient for each year a patient stays in this phase.
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Other cancers

Men Worten

Age Incidence Last year of Incidence Last year of

phase life phase life

0-4 55 51 54 47
5-9 46 51 49 47
10-14 38 45 as 35
15-19 35 41 32 35
20-24 33 41 33 35
25-29 31 38 33 35
30-34 31 38 34 35
35-39 27 28 33 35
40-44 27 28 32 a5
45-49 25 26 34 38
50-54 23 24 32 36
55-59 24 24 i3 36
60-64 22 25 34 38
65-69 21 25 35 37
70-74 19 23 32 39
75-79 18 24 33 39
80-84 15 20 31 34

85+ 14 i8 25 27




The costs during the intermediate phase are assumed to be nof age and sex-specific. For other

cancers they amount to NLG 488 per patient for each year a patient stays in this phase.
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6. MEDICAL COSTS AND PRODUCTION LOSSES DUE TO
INJURIES IN THE NETHERLANDS

6.1, Summary

To support injury conlrol, we assessed the direct medical costs and indirect costs of injuries in
the Netherlands, making use of recent advances in health economics. We estimated the direct
medical costs with the help of available data on health care ufilisation as a eonsequence of
injuries. In our calculations of indirect costs, we used two alternative approaches. We used the
traditional hmman capital approach, which estimates the potential economic production fosses
caused by diseases or injuries. In addition, we applied the friction cost method which has
recently been developed as an attempt to measure the actual economic production losses to
society.

Injuries are an important source of medical costs and economic production losses. Almost two-
thirds of the medical costs are the result of accidents among females (mainty domestic accidents
of elderly women). On the contrary independent of the method used, more than 80% of the
indirect costs arve the result of injuries of males (mainly cansed by a high frequency of traffic
injuries, occupational injuries and sports injuries among young males). The application of the
friction cost method confirms the importance of injuries as a source of production losses in
comparison with other diseases, showing that they belong to the main three causes of indirect
costs to society.

Estimates of the medical costs and both the potential and actual economic production losses to
society clearly demonstrate that injuries should be a major concemn for health policy makers and

the medical profession.
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6.2. Introduction

Injurics are a public health problem that is ofien underestimated by policy makers and the
medical profession. In the Netherlands, as in many other industrialised countries, current health
policy focuses on the prevention and treatment of chronic conditions, which are considered to
be the major public health challenges today {(Ruwaard et al., 1994).

Several indicators, however, show that injuries should not be neglected as a public health
problem of major concem. Injuries, in fact, are a major challenge in both industrialised and
developing countrics. It has been shown that the percentage share of injuries as a cause of death
ranges from 6% in the established market economies of the world to almost 12% in China
(Murray ¢t al,, 1990), Perhaps even more important are recent estimates of the burden of
disability in populations. These estimates show that in the highly industrialised regions, almost
10% of the number of years lived with a disabibity are the consequence of injuries, where this
proportion reaches 15% in developing countries (Murray et al., 1994).

There is substantial evidence that many injuries and their consequences, such as premature
death and disability, are potentially avoidable by preventive measures or adequate trauma care
(Beeck et al. 1989). This fact only increases the chaltenge for public health policy.

In setting public health priorities, therefore, injuries should be taken into account. One of the
possible tools for purposes of priority setting is the assessment of societal costs of diseases and
injuries, Cost assessment gives an impression of the diagnostic groups that, from an cconomic
perspective, put a high burden on society. This is important policy information in addition o
available data on morbidity and mortality in the population.

The production of reliable estimates of the costs of diseases and injuries, however, is rather
difficult. From the area of health econoniics several methods have been emerging (Drnmmond,
1986; Robertson, 1992; Koopmanschap et al. 1995).

This scientific area has taught us that ‘cost-of-iliness’estimates have to be interpreted with care.
The results of specific studies are highly dependent on the elements that are taken into account
and on the methods used (Drummond, 1992; Reijen et al. 1995). A major issue in the design of
# cost-of-illness study is the choice whether fo restrict to (he direct costs {costs of health care
and other expenses) or to include the indirect costs (costs of production losses to socicty).
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It the area of injury conirol most atiention has been given to the calculation of direct medical
costs {(Mackenzic et al., 1988; Harlan et al.,, 1990; Miller et al, 1993; Miller et al., 1990),
although some studies included estimates of the indirect costs as well (Hartunian et al., 1980,
Max et al., 1990)

With respect to the indirect costs, there is an ongoing debate among health economists about the
appropriate methodology fo estimate their magnitude accurately (Roijen et al., 1995). The
indirect costs represent the economic consequences of injuries beyond the health care sector,
resulting from absence from work, disabilily and death. It has been shown that they on average
represent over 50% of the total disease costs or total costs saved by health care interventions
{Koopmanschap et al., 1993). This means that novel information on these economic production
losses could be very important to policy makers in the area of injury control.

Within the framework of surveillance activities to support health policy we have assessed the
direct medical costs and indirect costs of injurics in the Netherlands, making use of recent
advances in health economics (Koopmanschap ot al,, 1992).

The Netherlands is a small, industrialised country in Western Europe. Demographic information
concerning the time of our cost assessmeni shows a population size of almost 15 million
persans. One quarter of the Dutch population is younger than 20 years, whereas 13% is elderly
(65 years and over). As in other industrialised countries the proportion of young people is
decreasing, whereas the share of elderly people is rising.

'Fhe Netlterlands has a rather high population density with more than 400 persons/km?® of land, 1t
has an economically active population of about 4 million males and 2 million females. As in
other industrialised countries almost two-thirds of them are working in the service sector, Af the
time of our cost assessiment the unemployment rate was 11% of the Iabour force in spile of a
high mean fevel of education attaimment among persons aged 20-64 years.

Qur study addressed the following questions;

o What are the direct and indirect costs of injuries in the Netherlands, and how do they

compare lo the costs of other major diseases?

¢ What are the direct and indirect costs of specific subcategories of injuries in the Netherlands,

and how do they compare to each other?
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6.3. Methodology

Our study on injury costs used a finrther refinement of the classification of a comprehensive cost
of illness study which divided the total Dutch health care budget among 48 diagnostic groups
{Koopmanschap et al,, 1994). The diagnostic groups of this comprehensive study were derived
from the ninth revision of the hiterational Classification of Diseases and included the
following injury categories: ‘traffic accidents’, ‘non-traffic accidents’ (including all accidentat
injuries outside the traffic system with the exemption of complications of medical {reatments)
and ‘other injuries’ (including medical complications, self-inflicted injuries, and assault).

We further subdivided both categories of accidental injuries. Traffic accidenis were specified
according 1o the mode of transport of the injury victim; passenger car oceupant, cyclist, moped
rider, pedestrian, other modes of transport. The heterogeneous category of non-traffic accidents
was broken down into the following three subclasses: occupational accidents, domestic
accidents and sports accidents.

The category of ‘other injuries’ was not further subdivided because of lack of adequate data for
the assignment of costs to specific subcategories. Data on the complete category of ‘other
injuries” will nevertheless be presented in order to give a comprehensive picture of injury costs

in the Netherlands.

6.3.1 Direct costs

The direct costs as estimated in our study are reslricted to the costs of injuries that are made
within the health care sector. In this way, a picture is given of the proportion of the Dutch health
care budget needed for the medical care of injurics and its specific subcategories.

Additional direct costs, such as property damage, are not included. Adequate data are not
available and previous studies in the Netherlands, which included these costs, have therefore
produced highly variable results (Beeck et al, 1996).

For the estimation of direct medical costs the so-called “lop down approach” has been used. This

method divides the total costs of each scctor in health care (hospital care, nursing home care,
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general practitioner care, physiotherapy, domestic help, aids and appliances, ambulance
transpoit and other medical care) by diagnosis, age and sex, The total costs of each sector in
health care are annually published by the Dutch government (WVC, 1989). These fofal costs
can be subdivided by diagnosis, age and sex with the help of health care registration data {CBS,
1990), and information from popuiation surveys into medical consumption as a consequence of
injuries {Consumer Safety Institute, 1988).

Health care registration data allowed us to subdivide the costs of hospital care, nursing home
care and domestic help by diagnosis, age and sex. Population survey data made it possible to
subdivide the costs of general practitioners, physiotherapy and aids and appliances by diagnosis,
age and sex. For one important health care sector with respect to injuries, ambulance transport,
we were not able to make a subdivision by diagnosis, age and sex due to the lack of adequate
data. Therefore the costs of ambulance transport are not included in this study.

The “top down approach’ in principle fits the purposes of our study. A comparison of the health
care costs of injuries with the health care costs of other diseases can directly be made. The
validity of the method, as with other approaches to cost assessment, depends on the quality of
the available data. In our study, detailed data on injuries at the end of the 1980s were available,
both with regard to hospital registration data (1988) and population survey data (1987).

Table 6.1 provides a swmmary of the data used to divide the total costs of injuries in different
health care sectors by injury category, age and sex. This table also summarizes the data
underlying the caleulations on indirect costs, which will be explained below.

Table 6.1 shows that for all refevant parameters in our cost calculations data were available for
the years 1987 or 1988 (with the exception of the value of houschold production losses, for

which data from 1990 had to be applied).
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Table 6.1 Overview of data used for estimates of direct medical cosis and indirect

cosls in the Netherlands

Cost element Data Source

Direct medical costs

- Hospital care National Registry 1988 CBS /LMR 1990
- Nursing home care National Registry 1988 CBS/LMR 1990
- Domestic help Nationat Registry 1988 CBS/LMR 1990
- General practitioners Population Survey 1987 SCV 1988

- Physiotherapy Population Survey 1987 SCV 1988

-~ Aids and appliances Poputation Survey 1987 SCV 1988

- Ambulance transport Not available

Indirect costs

- Absence paid labour National Registry [987 CBS 1988a
- Absence non-paid labour  Population Swvey 1987/1988  CBS 1992
- Long-erm work disability National Regisiry 1988 GMD 1988
- Mortality National Registry 1988 CBS 1989

- Value production loss due  Lifetime earnings per person by
to fatal injuries age and sex in 1988

- Value market production  Average eaming per worker by  CBS 1988b
loss due to non-fatal age and sex in 1988
injuries

- Value household

Average earning of LTD 1992

production loss due to corresponding occupations by

non-fatal illjl]ries age and sex in 1990
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The data were derived from stafistics that were published by several national institutions
between 1988 and 1992, An important part of the information came from the Central Office of
Siatistics (CBS) which annually pubiishes the results from national registries and population
surveys from different areas, including health care. Among them are data fiom the National
Medical Registry (LMR) which amually collects detailed information from hospitals. Another
part of the information came from the Consumer Safety Institute (SCV) which is a national
center on injury surveillance in the Netherlands.

Most data for the calculations of indirect costs were also be derived from the Centrai Office of
Statistics (CBS). Data on long-term work disability, however, were from the Mutual Medical
Service {(GMD), At the time of our study, this organisation was responsible for all medical and
adminisirative procedures with regard to patients not returning to their jobs as a consequence of
a disease or an injury. Data on household production losses were obtained from the Dutch
Departiment of Social Affairs and Employment, which has a specific Technical Service on

Earnings (LTD).

6.3.2. Indirect costs

Indirect costs refer to the lost production capacity of individuals as a consequence of diseases
and injuries. [t may include the lost cutput of employed persons, the lost nonmarket production
and the future or potential loss of production. Indirect costs do not include a valuation of life or
non-fatal injury (Ball et al., 1995). They do not refer to ‘human costs” such as the expression in
monetary terms of losses of life expectancy or physical and mentat sufferings of the victims and
their refatives. Estimates of indirect costs describe only the production losses for society from
a1 economic perspective.

In our study the indirect costs of injuries have been estimated with the help of two alternative
approaches. First, we used the ‘human capital approach’. This method has a long tradiiion and
has been applied in studies of the costs of injuries (Hartunian et al. ,1980; Max et al., 1950).
This approach estimates losses of economic production as a consequence of disease or injury at

a specific age using the fotal potential productive value of employed persons from that age until
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the age of retirement. Moreover, the potential nonmarket productive value from that age until
the mean age of death is also constdered. The human capital approach ignores the fact that
within production processes, everyone can be replaced. During short-tenn absenteeism work
may be taken over by other employees or may be postponed. During long-term absences work
can be taken over by unemployed persons or employees can be reallocated to other jobs.

As an altempt to estimate the ‘actual’ production losses to society instead of the ‘potential’
production losses as measured by the human capital approach, health economists have recently
developed the friction cost method (Koopmanschap et al., 1992). In our study, we have used
this method along with the human capital approach to produce estimates of the indirect costs of
infuries. The friction cost method is based on the fact that a worker who becomes the victim of
premature death or disability will be replaced in the economic process after a so-called ‘friction
period’.

The length of this period and the resulting indirect costs depend on the situzation on the labour
market. The friction cost method confines production losses to this friction period (2,5 months
in the Netherlands in 1988), which is usually much shorter than the period from premature death
or disability up to the age of retiremenit or the mean age of death.

In both the human capital approach and the friction cost method the following sources of
production losses have been considered: premature death, short-ferim absenieeism, and long
termn work disability (which in the Netherlands is defined as work disability after the decision is
made that the patient cannot return to his job; only in a small minority of cases this decision is
made within the friction period). In caleulating indirect costs we used national registration data
on mortality (CBS, 1989), long term work disability (GMD, 1990) and short tenm  absenteeism
(CBS, 1988).

We valued the production loss of paid labour by using the gross average eamings per worker by
age and sex taking into account the proportion of full-time and part-time labour in the
population (CBS, 1988). In calculating the non-market productive value we used the market
alternative approach, assuming the value of household production to be equal to the costs of
hiting personnel 1o do the housewaork (LTD, 1992). The average number of days of household
production lost per person due to diseases or injuries was derived from a time use survey in the

Butch population (CBS, 1992). Future eamings per person, based on average earnings and
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labour force participation rates by age and sex plus imputed household values, were discounted
at 5% per year.

We calculated the direct medical costs and the indirect costs of injuries and other diseases in
millions of Dutch guilders. These were afterwards translated info millions of US Dollars using
the exchange rate between the two cwrrencies of 1988 as provided by the Organisation of

Economic Co-operation and Development (OECD).

60.4. Resulis

6.4.1. Direct medical costs

Table 6.2 shows the direct medical costs of injuries in coimparison to other diseases which are
made within several sectors of health care. The total direct medical costs of injuries are 952
million US Dollars a year, which is almost 5% of the total health care budget in the Netherlands.
The direct medical costs of injuries are equal to those of cancer and about half of those of
cardiovascular diseases. As with other diseases the majority of medical costs is incurred in the
hospital. Other important sources of direct medical costs of injuries are nursing home care and
physiotherapy.

Table 6.3 shows the direct medical costs of specific subcategories of injuries for males and
females. Almost two-thirds of the direct medical costs are a consequence of injuries to females
caused mainly by domeslic accidents. Domestic accidents are by far the largest subcategory
accounting for more than 500 million US Dollars of the total medical costs of injuries. Another
striking subcategory is that of injuries to cyclists, which in the Netherlands causes more than
twice the costs of injuries to passenger car occupants (in both males and females). Sports
injuries are also an important subcategory, with medical costs which are much higher than, for

example, the costs of occupational injuries or injuries to passenger car accupants.
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Table 6.2 Direct medical costs of injuries in comparison with other diseases by health
care area (The Netherlands, 1988, in millions of US dollars; percemtage

share are shown in parenthescs)

All discases Injuries Cardiovascular Cancer
diseases

All medical 20.075 {1.00) 952 (0.05) 1.746  (0.09) 9415 (0.05)
costs
General 906 (1.00) 40 (0.04) 77 (0.08) 17 (0.02)
practitioners
Physiotherapy 530 (1.00) 63 (0.11) 4 (6.00) b0.00)
Hospital care 7.033 (1.00) 641 (0.09) 825 (0.12) 795 (0.11)
Mental health 3.046 (1.00) - - - - - -
care
Nursing home 1.974 (1.00) 8o (0.04) 427 (0.22) 46 {0.02)
care
Other medical 6.586 (1.00) 122 (0.02) 413 (0.06) 56 (0.01)
costs
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Table 6.3 Direct medical costs by injury cafegory and gender (The Netherlands 1988;

amounts in millions of US Dollars)

Males Females Both sexes

Traffic accidents (total) 106 76 182
- Passenger cat ocoupanis 17 12 29
- Cyclists 34 29 63
- Moped riders 17 5 29
- Pedestrians 13 13 26
- Other traffic 25 17 42
Non-traffic accidents {total} 199 387 586
- Occupational injuries 24 5 29
- Sports injuries 38 16 54
- Domeslic injuries 137 572 503
OQther injuries (total) 75 169 184
{Intentional injuries/medical

complications)

Total medical costs of injurics 38G 572 052
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Figure 6,1

Direet medical costs of traffic injuries by age aud sex (The Netherlands

1988; amounts in miffions of US Dolars)
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Figure 6.2 Dirvect medical costs of occupational injuries by age and sex (The

Netherlands, 1988; amounts in millions of US Doflars)
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Figure 6.3

Direct medical costs of sports injuries by age and sex (The Netherlands

1988; amounts in miltions of US Dollars)
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Figure 6.4 Direct medical costs of domestic injuries by age and sex (The Netherlands
1988; amounts in millions of US Dollars)
100
80 /
[}
I //
% %
£
=R 1/ I
E
20 s
- <1
D e M N - T W |
0 z i 1 B e
0 10 20 30 10 50 60 70 80

g M0

g, WOMER

103



From figure 6.1 it can be observed at what ages the direct medical costs of injuries and its main
subcategories are generated. Among males the highest medical costs of injmies are made in
eatly adulthood (15-25 years of age). This is based on the combined effect of high costs of
traffic imjuries (fgure 6.1), occupational injuries (figure 6.2) and sports injuries (figure 6.3) at
this age. Among females on the confrary, the importance of accidents is immediately clear,
particularly among the elderly. The high level of direct medical costs of injuries in females is
based to a large extent on the very high costs of domestic accidents among elderly women

(figure 6.4).

6.4.2. Indirect costs

The indirect costs of injuries have been calculated according to both the human capital approach
and the fiiction cost method. Table 6.4 shows the indirect costs of injuries in comparison to
other discases according to both methods. Injuries are the source of 8% of the total indirect costs
of diseases in the Netherlands. For males this percentage is 9 to 10%, whereas for females, it is
somewhat lower (5%). Independent of the method used injuries rank third behind locomotor
diseases and psychiatric disorders. Most strikingly, injuries account for a higher proportion of
the total indirect costs of diseases than cardiovascular diseases and cancer. This difference

becomes even more clear when the friction cost method is applied.
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Table 6.4 Inctirect costs of injuries by gender according to the Hwman capital
approach (HC) and Friction cost method (FC) (The Netherlands 1988;

percentage shares of total indirect costs)

Injuries Cardiovascular  Cancer Locomotor  Psychiatric
diseases discases discases

Human capital

approach (HC})

Both sexes 0.08 0.08 0.04 0.27 0.23
Males 0.10 0.09 0.04 0.29 0.21
Females 0.05 .03 0.04 0.23 0.30
Friction cost

method (FC)

Both sexes 0.08 0.02 0.01 0.17 610
Males 0.09 0.02 0.01 0.20 6.10
Females 0.05 0.01 0.01 0.11 0.11

Table 6.5 provides information on the indirect costs of specific subcategorics of injuries to
males and females. Contrary to the direct medical costs, it appears that the indirect costs are
generated mainly by males. The potential production losses as calculated by the human capital
approach of males (2851 million) and females (442 million) add up to 3293 million US Dollars.
The actual production losses as calculated by the friction cost method are lower for both mates
(579 million) and females (123 million), adding up to 702 million US Dollars. According to
both approaches more than 80% of the indirect costs are the consequence of injuries of males,

This observation has the following background. First, in the age category between 20 and 60

years the incidence of injuries of males is much higher than that of females. Second, in the
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Netherlands males have a much higher labour force participation rate than fernales, For many

injured women production losses are restricted to work in the household, which is valued rather

low in comparison 1o most jobs in the market sector,

The relative proportion of the specific subcategories of injuries in the indirect costs is highly

dependent on the method used, In the human capital approach traffic accidenis are a major

category. This is based on the high indirect costs as a consequence of trafiic deaths, which often

appear at younger ages. In the friction cost method the indirect costs are almost completely

caused by short-term absenteeism. In this approach occupational accidents are the main cause of

indirect costs, and sports injuries rank second. This is due to the high frequency of these types

of injuries among males which belong to the labour force,

Table 6. 5 Indirect costs of injuries by source of economic production loss and gender

according to the Human capital approach and Friction cost method (The

Netherlands 1988; amounts in millions of US Dollars)

Human capital approach

Friction cost method

males females males females

Short-term absenteeism 876 185 566 121
Traffic accidents I57 53 85 30
Occupational accidents 359 27 240 19
Sports accidents 162 32 113 23
Domestic accidents 136 54 93 37
Other injuries 53 19 35 12
Long-ierm disabilities® 1169 179 2 0
Mortality 825 78 11 2
Traffic accidents 337 28 4 1
Nontraffic accidents” 114 5 2 0
Other injurics 374 45 5 1
Total indirect costs of injuries 2851 442 579 123
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* No information available for any specification by injury category
¥ No information available for a breakdown into occupational accidents, sports accidents and

domestic accidents

6.5. Discussion

Our study has shown that injuries are an important source of medical costs (5% of the total
health care budget) and economic preduction losses (8% of the indirect costs due to all diseases)
in the Netherlands.

Almost two-thirds of the direct medical costs of injuries are the result of accidents among
females, which are mainly domestic accidenis among elderly women, Another major source of
health care use are the sports injuries, causing almost twice the direct medical cosis of either
injuries to passenger car occupants or occupational injuries. Injuries to cyclists are a remarkable
subcategory as well, causing by far the highest direct medical costs of all subcategories of traffic
injuries in the Netherlands,

The indirect costs of imjuries are characterised by complete different patterns by subcategory,
age and sex. Contrary to the direct medical costs, niore than 80% of the indirect costs are the
result of injuries of males. This result is produced independent of the method used,

In calculating the potential production losses for society (human capital approach) traffic
injuries are a major source of indirect costs, whereas occupational injuries are by far the largest
subcategory when the actual production losses are computed (friction cost method).

Estimates of hoth the direct medical costs and the indirect costs of injuries confirm that we are
dealing with a major public health problem, that should be a priority area for research and
policy. Our results clearly demonsirates that cost assessment could be one of the tools in priority
setting in public health policy and research. In interpreting the results of our study, however,
one must be aware of some specific limitations; when using this tool in general, methodological

considerations have to be considered,
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A general conumnent, already mentioned above, is the high dependence of the resulis of cost of
illness studies on the elements that are taken into account and on the methods that have been
used. The results from our study show that it matters whether either the direct medical costs
and/or the indirect costs are considered. Moreover, different approaches for the estimation of
indirect costs produce different rankings of injury subcategories. One should be aware of this
when using cost estimates for purposes of priority setting.

To make reliable cost estimates, the availability of adequate data on health care utilisation,
mortality, short-term absenteeism, and long-term work disability by diagnosis, age and sex is of
primary importance. In our study we could use data from 1987 and 1988 which provided much
detail on health care utilisation due to diseases and injuries in that period, This enabled us to
produce detailed estimates of the direct medical costs of injuries in 1987 and 1988. We had to
use data from different years, which is unlikely to have affected the main results of our study.
The data on all but one of our parameters fell within a two-year period (1987-1988). The annual
fluctuations of these parameters are probably too small to exert a significant inftuence on the
calculations.

More important scems the fact that onr cost estimates do not reflect the current situation in the
Netherlands. Moreover, although we used the best data which were available, information on
some important health care sectors {e.g. ambulance fransport) was lacking. These factors must
be taken inte account when interpreting the cost estimates of our study.

Qur calculations of the direct medical costs in the Netherlands probably slightly underestimate
the presen{ importance of injuries in comparison with other diseases. First, the incidence of
injuries in the Netherlands shows a slight overall increase in recent years, which is based to a
large extent on rising numbers of domestic accidents among the elderly (Beeck et ab., 1996). 1t
was shown how important domestic accidents among the elderly are as a cause of direct
medical costs of injuries, Second, the costs of ambulance transport were not included in our
study. This sector occupies almost | % of the total health care budget in the Netherlands.
Unpublished data from a local ambulance service have shown us that probably almost one
quarter of the total ambulance costs should be assigned to injuries, which would lead to another

0.25% of the total direct medical costs.
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Contrary to the costs of health care, the indirect costs have probably been slightly
overestimated in our study, because the incidence of occupational injuries and sports injuries
has slightty fallen in recent years {Beeck et al, 1996). Tt was shown that these are the
subcategories with the highest actual production losses for society as calculated by the friction
cost method,

In spite of the limitations as described above, our study has produced results which are highly
comparable with the results of other studies into direct medical costs of injuries, both in the
Netherlands and abroad (Toom et al. , 1988; Muizelaar, 1996; Rice et al,, 1985; Lindgren,
1990). Our study has generated new information for estimating the indirect costs of injuries.
The results from our study clearly demonstrate the value of new economic methods to assess the
production losses for sociely.

The application of the friction cost method demonstrates the importance of injuries as a source
of production losses in comparison to other diseases. By this method, injuries one of the three
main causes of indirect costs (locomotor diseases, psychiatric diseases and injuries) and are far
more important than cardiovascular diseases and cancer.

Morcover it sheds light on the economic impact of specific subcategories of injuries which only
seem fo have minor importance when using traditional public health indicators (mortality and
morbidity}. A good example is the subcategory of occupational injuries, In the Netherlands this
is a minor cause of death, accounting for only a small proportion in the direct medical costs and
a moderafe proportion in the potential production losses as calculated by the human capital
method. Oceupational injuries, however, are by far the most important source of actial
production losses for society within the category of injuries.

The friction cost method emphasises the production losses that results from shori-term absentee-
ism, whereas in the human capital approach injuries at young ages leading to death or long-term
work disability are more important.

From an economic perspective, the friction cost method seems to be the preferable approach in
assessing the indirect costs because the dynamics of the labour market are taken into account,
This leads to better estimates of the econemic production losses for society than traditional
methods, such as the human capital approach. One must consider, however, that in estimating
cconomic production losses, consequences of injuries with regard to ‘quality of life’ (such as
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loss of healthy life expectancy and physical and mental sufferings) are not taken into account,
For purposes of priority setting infonmation on these ‘human cosis® should be available, as
should information about ‘economic costs’ as assessed in our study. Research in this area,
therefore, should be stimulated. At present adequate data on the guality of life of injury victims
are not available. Moreover, the methodology should be further developed, aithough some
interesting studies have been performed already (Jurkovich et al, 1995; MacKenzie et al, 1993;
Siosteen ¢t al., 1990},

Returning to the results of our study, we can conclude the following. By estimating the health
care costs, the potential economic production losses, and the actual economic production losses
due to injuries in the Netherlands, it has been shown that this problem should be a major
concern for both health policy makers and the medical profession,

Several priority areas for further research and policy can be indicated. The assessment of direct
medical costs confirms the importance of domestic accidents among the elderly and females in
patticular. It points to the problem of accidental fall and (hip) fractures (Barret-Conner, 1995,
Cox et al., 1993; Hollingworth et al., 1995) among the elderly, which can be scen as one of the
important epidemics of western socicties today.

Another priority arca is the sperts infuries, which appear to lead to both high direct medical
costs and to high actual production losses for society. A priorify area which seems rather
specific for the Dutch situation is the problem of injuries to cyclists. In the Netherlands, a
country of cyclists, injury victims witlin this subcategory produce direcl medical costs which
are twice as high as the costs of injuries to passenger car occupants. Finally, based on our
estilmation the actual production losses for society, if is clear that the prevention of occupational

injuries shouid not be neglected,
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7.  THE BURDEN OF ILLNESS OF HYPOPITUITARY
ADULTS WITH GROWTH HORMONE DEFICIENCY

7.1.  Summary

Many chronic diseases have socio-economic implications in terms of lost productivity and
increased medical consumption. In the present study, an attemp! was made {o quantify the
burden of illness associated with hypopituitarism, including untreated growth hormone
deficiency (GHD), after pituitary surgery.

In total, 129 adults with hypopituitarism afier pifuitary surgery were studied. The Short-Form
36 Health Survey (SF-36) was used to assess health status. The Health and Labouwr
Questionnaire was applied for measuring production losses and labour performance. Data on
medical consumption were also collected.

Hypopitvitary patients reported a lower health status than that of the general population in all
but two dimensions of the SF-36 (pain and physical fimctioning). Nearly 11% of the patients
reported being incapacitated for paid employment due to health problems, compared with 4.8%
of the Belgian popuiation. Patients in paid employment reported that they had a mean of 19.8
days of sickness leave per year, which is twice that in the general population. The number of
visits to general practitioners and specialisis was also higher in the patients (9.6 and 6.5 visits,
respectively, for the patients compared with corresponding figures of 2.1 and 1.5 for the general
Belgian population). The average number of days spent in hospital was 3.5 for the patients,
compared with 2.3 in the general population. The annual health care costs and costs due to
production losses calculated for hypopituitary patients who had received pituitary surgery
amounted to 135,024 BEF or USD 4,340. This compares with the mean annual cost per person
for the Belgian population as a whole of 68,569 BEF or USD 2,204. Hypopituitary patients with
GHD have a higher cost to society in terms of lost production and medical consumption than
the average Belgian population. Hypopituitary patients reported a lower health status than that

of the mean population in all but two dimensions of the SF-36 (body pain and physical
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functioning). However, the contribution of GHD to the burden of iliness reported is not clear

because of the co-morbidily existing in the study population.

7.2. Introduction

Adulis who have undergone pituitary surgery are routinely given replacement therapy for
pituitary hormone deficiencies. However, until recently, growth hormone (GH) replacement
therapy was not available. There is now compelling evidence that GH deficiency (GHD) in
adulis is associated with an increase in risk factors for premature cardiovascular death (Cuneo et
al., 1991; Markussis et al., [992; Amalo et al., 1993; Rosén et al.,, 1993b; Johansson et al.,
£994), a reduced bone mineral content (Kaufman et al., 1992; Rosén et al,, 1993¢), abnormal
body composition with an increase in body fat and a reduction in lean body mass and
extracellular fluid volume (Salomon et al., 1989; Rosén et al., 1993a;), and a lack of encrgy and

vitality comected with poor general health (McGauley, 1989; Rosén et al., 1994).

The present study is the first to examine the burden of illness of adults suffering from
hypopitaitarism after pituitary surgery, who were not given GH replacenent therapy. Quality of
life of these patients and the costs, both direct and indirect, associated with their iilness and its

treatment were assessed in comparison with reference data.

7.3. Methodology

7.3.1. Patient selection and questionnaires

Patients who had undergone pituitary surgery at the Centre Hospitalier Universitaire de Ligge,
Belgiwm, between the beginning of the 1970s and April 1994 were included if a GH stimulation
test (insulin telerance test; ITT) indicated a GH level below 10 mU/L If the ITT was performed
within 2 weeks after pituitary surgery, at least one additional pituitary hormone deficiency was

required before inclusion in the study. When additional hormone deficiencies were limited to
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luteinizing hormone {LH)/follicle-stimulating hormone (FSH), paticnts were included only if
they were shown to have normal prolactin tevels. This criterion was added because in cases of
clevated prolactin levels, LH/FSH and target hormones are deficient {even in cases of small
adenoma without any compression). Patients who had not been submitied to GH testing were
accepted as having GHD if at least one other pituitary hormone deficiency was present. Patients
were excluded if they were below 20 years of age or if they had been treated previously with

GH.

All patient who fulfilled the inclusion criteria received a questionnaire by post in October 1995.
After 3 weeks, patients who had not responded were reminded by telephone. The first part of
the questionnaire consisted of the Short-Form 36 Health Survey (SF-36), which is a standard
questionnaire for assessing health status (Ware et al., 1992); the second part was the Health and
Labour Questionnaire (HLQ), which is concemed with production losses and labour
performance {van Roijen et al., 1996); and the third part contained questions relating fto
demography, Medical consumption was recorded by contacting the patients by telephone using

an inlerview protocol.

7.3.2. Quality of life

The official French translation of the SF-36 was used 10 assess quality of life, which is related to
an individual’s physical, psychological and social functioning. The SF-36 consists of 36 items
assigned to the domains of physical functioning, social functioning, role limitations, mental
health, vitality, pain, general health and health changes (Table 7.1). The health status of the
Lypopituitary patients was compared with SF-36 reference data for representative samples of
the US and Butch pepulations, as such reference data for Belgium were not available, In
addition, the influence of age and gender on the differences between refevence values and scores
for the patients was analysed. The resulis for the hypopituitary patients were also compared with

SF-36 scores for other chronically ill groups of patients.
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Table 7.1

The nine health status dimensions of the SF-36 (\Ware, 1993),

Variable

Lowest score

Highest score

Physical functioning

Social functioning

Role — physical

Role — emotional

Mental health

Vitality

Pain

General healih

Health changes

Very limited in performing ail
physical activities, including
bathing or dressing, due to
health

Extreme and frequent interfe-
rence with normal social
activities due (o physical or
emotional problems

Problems with work or other
daily activities as a result of
physical health

Problems with work or other
daily activities as a result of
emotional problems

Feelings of nervousness and
depression all the time

Feels tired and wom out all the
fime

Very severe and extremely
limiting pain

Evaluates personal health as
poor and believes it is likely to
get worse

Believes general health is much
worse now than 1 year ago

Performs all types of physical
activities, including the most
vigorous, without limiiations
due to health

Performs normal social
activities without interference
due to physical or emotional
problems

No problems with work or other
daily activities as a result of ph-
ysical health

Neo problems with work or other
daily activities as a result of
emotional problems

Feels peaceful, happy and calm
all the time

Feels full of ‘pep’ and energy all
the time

No pain or limitations duc fo
pain

Evaluates personal health as
excellent

Believes general health is much
better now than 1 year ago

114



7.3.3. Indirect costs

Indirect costs of disease are defined as the value of production lost to society due to absence
from work and reduced productivity at work, caused by the illness or its treatment. The HLQ
was used fo collect data on production losses and reduced labour performance (van Roijen et al.,
1996). This questionnaire consists of three modules: absence from work, reduced productivity at

work and labour-related problems,

Absence from work

Respondents in paid employment were asked to indicate for each half day of the 2 weeks
preceding the assessment, whether they were absent from work due to health problems or other
reasons {e.g. weekend, holidays). Under the assumption that this period was representative, the
mean annual munber of days lost as a consequence of illness was derived. If the respondents
were absent because of illness for the entire 2 weeks, they were asked to indicate when the
period of absence began. Belgian statistics on absence front work do not provide reference data
for these findings. The Belgian Social Security System records only absenteeism from work that
exceed 15 days. However, Lombaert and co-workers have estimated a figure for the fotal
absence from work for 1994 in a sample of companies that are representative for Belgium; this
figure was used as a reference for comparison (Lombaett et al., 1996),

The number of penmanently disabled patients in the study population is an indicator of the
health status and burden of hypopituitarism after pituitary surgery. The number of patients who
indicated that they were incapacitated for paid employment was therefore compared with the
mamber of incapacitated individuals according to the national statistics of Belgium for 1993

(RIZIV, 1996a).

Productivity at work

To provide an estimate of reduced productivity while at work, respondents were asked to
estimate the number of hours that they should have worked longer to compensate for production

losses due to illness on working days. Reference data, obtained using the HLQ, for reduced
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efficlency are available from a large survey of a representative sample from The Netherlands

(van Roijen et al., 1996).

Labour-related problemnis

Individuals in paid employment were requested to indicate the impediments experienced while
performing their work, The response calegories were as follows: 'no impediment!, "some
tmpediment’ and 'serious impediment’. The item scores are 0, 1 and 2, respectively. In the
absence of reference data for Belgium, data from the aforementioned Dutch swvey were used

for comparison (van Roijen et al,, 1996).

7.3.4. Direct costs

Direct costs are the monetary valuation of the resources used to detect and treat disease. Medical
consumption was recorded by questioning patients by telephone about their utilization of health
services. The questions concerned the number of visits to general practitioners and specialists in
the past month and hospital admissions during the past 6 months. Direct costs for these health
care providers were based on doctors' tariffs (Statute book, 1995). With regard to average
medical consumption for Belgium, data on the use of healihcare services for 1992 have been
extracted from the ARIS health information software package of the Centre for Health
Econocimics and Hospital Policy in Belgium (ARIS, 1996). The Depariment of Social Affairs,
Health and Environment systematically collects annual data on hospital stays in Belgium
{Department of Social Affairs, Health and Environment, 1992). Reference data for the number
of visits 1o general practitioners and specialists were collected by the National Institute for
Ilness and Social Insurance (RIZIV, 1996b). We have assumed that the use of the relevant
health care provisions for the Belgian population did not change between 1992 and 1995. The
average health care expenditure per person for the Belgian population was calculated by
multiplying the average number of physician visits and hospital days by the corresponding

tariffs for 1995.
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7.4. Results

7.4.1. Patient characteristics and response rates

In total, 215 hypopituitary patients were considered for inclusion in the study. Thirty-two of
them died before the start of the survey, leaving 183 hypopituitary patients with GHD to
complete the questionnaires. Of these, 138 (75%) responded, although eight had been treated
previously with GH and were therefore excluded. Another patient was excluded because a
member of his family had completed the questionnaire. Of the 129 patients remaining for
analysts, all but three had undergone surgery by the {ransphenoidal route. Two patients had bad
transcranial surgery only. Eighteen patients were operated on twice, and two patients had had
three interventions, The route of surgery remains unclear for one patient. The aetiology of the
patients before surgery is shown in Table 7.2, and the distiibution by age, gender and

employment status of the responders is shown in Table 7.3.

Table 7.2 Distribution of hypopituitary paticnts by diagnosis before pituitary surgery.

Diagnosis Number of patients
Non-secreting adenoma 55

Cushing's disease 16

Acromegaly 13

Profactinoma 36
Craniopharyngiomna 6

Others* 3

*Qiher causes included emply sella syndrome, pituitary abscess and cordoma.
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The mean time between surgery {an approximate indicator of the time of onset of GHD) and

completion of the questionnaires was 10.4 years (range, 1.7-30.9 years).

Thitty-one patients received radiotherapy. Patients with thyroid and/or adrenal insufficiency
were given adequate replacement therapy. LH/FSH deficiency was present in 59 of the 129
patients. The status of sex-steroid substitution is unknown in five patients. Of the other 54
patients with LH/FSH deficiency, 28 men and 10 women received sex-steroid substitution,
while 10 men and 6 women did not. In the total population of 129 patients, 20 presented with
isolated GHD, 33 had one additional pituitary hormone deficiency, 36 had two additional

deficiencies and 40 had three or more additional hormone deficiencies.
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Table 7.3 Distribution of patients by gender, age and employment status,

Sample
Gender
Male 63
Female 66
Age
20-24 2
25-34 9
35-44 13
45-54 32
5564 29
65-74 34
75+ 10
Employment status
Employed 36
Not-employed 93
Total 129

Eight of the 129 patients could not be contacted to obtain information from which the direct

costs of illness could be calculated; analyses of direct cost were therefore performed on data

from 121 patients.
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7.4.2. Quality of life

Table 7.4 gives the SF-36 scores for the hypopifuitary patients compared with US and Duich
reference scores. In all dimensions of the SF-36, the hypopituitary patients had a significantly
(p < 0.01} lower score than the US and Dutch nomms (except for 'pain’ in comparison with the

US reference values) {Ware et al,, 1993),

Table 7.5 gives an overview of the SF-36 scores according to gender and age. The first four
columns show the gender differences, The mean scores for the male hypopituitary patients
were, with the exception of scores for pain, significantly lower than the US reference values
{Ware et al., 1993). The mean scores for the female hypopituitary paticnts were all significantly
lower than the US reference values. Similar differences were found when the patients were
compared with reference values from The Netherlands (van der Zee et al,, 1993), which may be

a more suitable population to use for comparison with the Belgian patients.
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Table 7.4 SF-36 scores in hypopituitary patients (n = 129) compared with reference
scores from the USA (n = 2474) and The Netherlands (n = 1063). Values are
means + SEM, with 95% confidence intervals given in parentiteses for the

patient group.

Patients us The
Netherlands
Physical functioning 72,28 £ 2.4 {65.9-78.0) 84.2+05 81.9+0.7
Social functioning 72,61+ 2.3 {(66.6-78.6) 83.3+05 86.94+ 0.6
Role — physical 62.31£3.6(529-71.7) 81.0£05 794+ 1.1
Role — emotional 66.41 £+ 3.7 (56.9-75.9) 81.340.7 841+ 1.0
Meniat health 61.11 £ 1.9 (56.1-66.1) 74.8+0.4 76.8+0.6
Vitality 48.71 £ 2.2 (42.9-54.5) 60.9+0.4 67.4+ 0.6
Pain 67.52 4 2.5 (61.0-74.0) 75205 79.5+08
General health 56.15+2.2 (50.4-61.9) 720+04 72.7+£0.7
Health changes 48.67 + 1.8 (44.1-53.2) = 524+0.6

*Reference score does not exist for the US,

For all dimensions, scores for the hypopituitary patients were significantly lower (p<0.01)
compared with the corresponding reference values, except where indicated otherwise (NS).

The reference scores in table 7.4 cover people of all ages. As the average age of the patieats in
the present study was 57 years, we compared them with reference data from the US for people
between 55 and 65 years of age {table 7.5). For all health dimensions, the scores for the
hypopituitary patients were significantly (p<0.01) lower than the US reference values, with the

exception of physical functioning and pain.
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Table 7.5 SF-36 scores by gender and age for hypopituitary patients compared wigh

reference values for the US

Health Hyp. us Hyp. us

. . patients Patients
dimension

Male Female  Male Female Age 55-64
(n=63) (n=66) (=1055) (u=1412) (n=29) (1=269)

Physical 76.9 68.1 87.2 81.5 68.9%9 76.2
fimctioning

Social 76.6 68.9 85.2 815 79.6 81.4
functioning

Role- 66.8 58.1 86.6 77.7 63.7 73.7
physical

Role~ 70.3 62.8 83.3 79.5 72.0 80.3
entotional

Mental health 64.2 58.2 76.4 733 63.2 750
Vitality 51.4 46.2 63.6 58.4 48.5 60.4
Pain 72.4 &9 62.9 76.8 736 63.7 %9 67.5
General 54.9 57.3 73.5 70.6 56.1 64.6
heatth

The scores for the hypopituitary patients were compared with those for other chronically ill
patients (Fig. 7.1, scores from Ware et al,, 1993). The scores for the hypopituitary patients were

lIower than those for patients with either hypertension or non-insulin-dependent diabetes
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mellitus. However, in all dimensions, the SF-36 scores for the hypopiluitary patients were

higher than those for patients with clinical depression.

Figure 7.1 Score on the SF-36 of GHD compared to scores for the general population,

hypertention, depression, depression and diabetes
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7.4.3. Indirect costs

Nearly 11% (1 = 4) of the patients who were in paid employment (n=36) reported that they were
incapacitated due to health problems. In comparison, in 1993, 4.8% of the working population

in Belgium was incapacitated for paid employment (RIZIV, 1996 a).

Absence from work

Of the 36 respondents in paid employment (mean age, 48 years), four patients reported that they
had been absent from work sometime during the past 2 weeks. One of them indicated that the
period of illness began more than 3 months ago. On an ammual basis, the average time absent
from work was 19.8 days/year, compared with a mean of 8,9 days/yecar for the general Belgian

population (Lombaeit et al., 1996).
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Productivity at work
Nearly alt respondents (97%) in paid employment reported no reduced efficiency at work due to

health problems.

Labour-retated problems

Employed patients were also asked to indicate to what extent they experienced reduced
performance at work. The observed distribution across the three categories (no impediment,
some impediment, and serious impediment due to health problems) was no different from that

of a Dutch reference population {van Roijen et al., 1996).

Although the number of patients in paid employment in the sample was small (n = 36), the
indirect monetary costs of illness were estimated. As data on the gross eamings by age and sex
were lacking, the valuation of the production loss was based on average gross carnings.
Multiplication of workdays lost by average gross eamings gave an indirect cost per working
patient of BEF 91 465/ycar. In this calculation, account was taken of the fact that a reduction of
annual labour time causes a less than proportional decrease in productivity per year, because of
dinminishing returns on labour and reduction of the internal labour reserve of a company
(clasticity of 0.8; CPB, 1987; Koning et al., 1984). For ihe Belgian population, the average

indirect costs amounted to BEF 41,113/worker.

7.4.4. Direct costs

Table 7.6 gives the average number of visits to general practitioners and specialists, and the
number of days spent in hospital per hypopituitary patient per vear, The corresponding costs are
based on the accompanying charges per specialist and tariffs for hospital days by department.
Additionally, this table shows the average use of these health care provisions and average
expenditures per person for the general Belgian population (ARIS, 1996). Hypopituitary
patients had higher health care costs due to visits to general practitioners and specialists and to

hospital admissions than the reference population.
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The direct and indirect costs add up to BEF 135,024 per patient per year.

Table 7.6 Average number of visits to general practitioners and specialists and the

number of days spent in hospital by hypopituitary patients, and the

associated costs, compared with average utilization and costs incurred by

the general Belgian population (in BEI, 1995)

Hypopituitary patients

Belgian population

General practitioner
Average number of visits
Costs

Specialist

Average number of visits
Costs

Hospitalization

Average number of visits

Costs

9.6
3,696

6.5
4,790

3.5
35,073

2.1
809

1.5
825

2.3
25,822

7.5.  Discussion

The socio-economic implications of certain diseases, in terms of lost productivity and medical

consumption, are attracting imcreasing attention. To our knowledge, no previous study has

considered the social costs of hypopituitarism and GHD in adults. In this analysis, 129

hypopituitary adults with GHD, who had undergone pituitary surgery for various reasons, were

compared with reference groups. They reported a significantly lower health status, were more

often incapacitated for paid employment, had higher rates of absence when they were in

employment, and consumed significantly more health care resources than the population in

general,
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Questions on absence from work related to ‘the past 2 weeks’, In our experience, 2 weeks is the
maximum period for reliabie recollection of absence from work, and we have assumed that this
period of 2 wecks is representative for the year. Although there was only a small nomber of
patients in paid employment, our results regarding the number of days absent from work were in
accordance with the amount of sick leave recorded in a period of 6 months in a group of 148
patients with GHD before inclusion in a therapeutic triat of GH (22 days/patient/year) (Verhelst
et al., 1997).

Estimation of the direct costs should be interpreted with caution for several reasons. Firstly, in
comparing the average number of visits and days spent in hospital by the hypopituitary patients
with the Belgian reference population, it was not possible to correct the latter for variance in
ufilization by age and sex because of lack of detailed data. Secondly, the calculation is based on
charges, instead of real costs, which may cause over- or underestimation. Additionally, the
direct-cost estimation is restricted to atilization of a limited number of health care provisions,
Finaily, information collected by interview may be less reliable than data obtained from health
care providers or insurance companies.

Since the early 1980s, the ITT has been used lo investigate GH secretory capacity and is an
integral part of the endocrinological assessment of patients undergoing pitvitary surgery. Most
patients included in this survey were selected on the basis of a low GH peak during an ITT. Tt
was realized that the short period between surgery and the ITT in some patients may raise
doubts concening the accuracy of the diagnosis of GHD. Therefore, for inclusion in the study,
those patients wlo had been tested within 2 weeks of surgery were required to have at least one
additional pifuitary hormone deficiency. If this happened fo be a deficiency in FSH/LH, patients
were included only if they hiad normal prolactin levels. For some patients, ITT results were not
available, aud they were included only if they had at least one additional pituitary hormone
deficiency, as it has been demonstrated that, in this group, the probability of having GHD
exceeds 30%. In the final patient population, of the 18 patients who did not have a GH
stimulation test, eight presented with two additional hormone deficiencies and ten with three
additional deficiencies, which means that the probability that these patients had GHD was close

to 100%.
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The reported differences between the hypopituitary patients and the reference population cannot
be attributed entirely to GHD, as all the patients received regular medical follow-up as a result
of their surgery. Moreover, part of the study population had suffered previously from Cushing's
disease or acromegaly, which are themselves incapacitating. Finally, 31 patients needed
radiotherapy, which may also lead to specific symptomatology. Further studies are therefore
needed to compare patients who have undergone pituitary surgery, either with or without GHD,
with both groups consisting exclusively of non-secreting adenomas and prolactinomas, but
excluding Cushing's disease and acromegaly. Such studies would indicate more precisely the
contribution of GHD to the burden of illness for these patients. With the above considerations in
ntind, it is likely that at least part of our observations can be attributed to the GH-deficient status

of the patient group.
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8.  SETTING PRIORITIES FOR COST-EFFECTIVENESS
ANALYSES IN MENTAL HEALTH CARE

8.1. Summary

Aim of the study was to set priorities for economic evaluations in mental health care in the
Netherlands. Direct costs of health care due fo mental disorders were estimated. We selected 4
‘expensive’ diagnostic categories for further analysis. A literature study on effectiveness of
possibly competing ireatments for the selected diagnostic categories was carried out (illustrated
by schizophrenia). Supplementary information was gathered from practice guidelines and from
a panel of specialists. Finally, priorities were set for future cost-effectiveness research in mental
health care. After dementia (31%), schizophrenia (12%), neurotic disorders (9%), affective
psychose (9%) and substance abuse disorders (6%) were responsible for the highest share in
heafth care costs. As an example, we present the results of our literalure review and what is
known and not known about effectiveness of current treatment categorics in schizophrenia
Application of the prioritisation criteria resulted in 8 recommendations for further costs-

effectiveness studies for schizophrenia.

8.2 Introduction

Rising costs and budget constraints in health care have enhanced the importance of cost-
effectiveness analyses to support decisions about expenditures. Optimising the total health gain
of investments is at stake. Cost of illness studies may be used as a first step towards setting
priortties in health care expenditures. Many researchers, however, have emphasised that high
cost of disease may be a necessary but certainly not a sufficient condition for priority setting in
health care (e.g. Drummond, 1992}, Additionally, data on cost-effectiveness of interventions are
needed.

In spite of high prevalence and high costs of mental disorders, studies on cost-effectiveness in

mental health care are rarc. Overall, most inferventions al present have either not been evaluated
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or evaluated with an incomplete research design, i.e. ignoring costs of interventions (Maynard et
al., 1995). The present study was meant to set priorifies for economic evaluations in mental
health care in the Netherlands. To gain priority for cost-effectiveness analyses an intervention
in mental health care had to meet the following requirements:

* The therapy is directed at a diagnostic group that generates high expenses (either as a group or
individually),

* The mterventions should have some known (or assumed) effectiveness for the particular
disorder;

* The therapies 'competitiveness' is uncerfain, i.e. it is not known whether this therapy has a
superior effect for equal costs compared with other therapies, or an equal effect for less costs

than iis alternative,

The following steps were taken for targeting future research. First, the direct cost of health care
due to mental disorders were estimated to determine diagnostic categories bearing substantial
health care costs in the Netherlands. Based on this cost-criterion we selected four diagnostic
categories for further analysis. Secondly, a literature study on effectiveness of possibly compe-
ting treatments for the selected diagnostic categories was camried out. This was done by
analysing the results of treatment outcome research. We gathered supplementary information
from practice guidelines and from a panel of specialists. These two steps provided us with
information on the priority crifetia mentioned above, and in the third step we set priorities for

future cost-effectiveness research.

In this paper we will present the direct cost estimates of mental disorders for the Netherlands in
1993, Subsequently, we will give a brief description of the international literature study on
effectiveness of treatments for one disorder having high costs in the Netherlands: schizophrenia.

We conclude with recommmending priorities for cost-effectiveness analyses on schizophrenia.
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8.3, Methodology

8.3.1. Cost of mental illness in the Netherlands

Cost of illness can be divided into direct and indirect cos{;s. Direct costs are the health service
costs of patients seeking therapy. Indirect costs are the socictal costs of production losses due to
illness. The present cost of illness study is limited to costs incwrred within the health care
services. Estimates of indirect costs are nof included because accurate data on absence from
work and disability are lacking (see discusston). Cost of illness can be estimated according to
the incidence- or prevalence based method (Hartunian et al., 1981). The incidence based method
is longitudinal and requires estimates of disease progression. The prevalence method is more
simple and estintates the cost of disease int a given year. Estimating only the relative contributi-
on of different mental disorders to the total health care costs for ong year, we limited ourselves
to the prevalence method.

Starting point for our cost calculation were the total direct costs per relevant health care service
in the Netherlands for 1993 (VWS, 1995). Diagnostic categories were based on the 9th revision
of the Internationat Classification of Diseases (WHQ, 1977). The ICD-codes 290 to 316 were
included, some of them aggregated into broader diagnostic categories. We excluded the cost of
prevention, and of mentally disabled persons. We limited ourselves to adult and elderly patients:
children and youth were excluded. For each health care service the costs were assigned fo
chagnostic categories, age and gender based on the number of patients on set day, the number of
hospital days per year or the expenditures per year per group of patients. For instance, the
distribution of the cests for inpatient care was based on the number of patients hospitalised on a
given date or the number of hospital days for 1993 per patient category. For outpatient care we
used the number of visits or the number of patients,

The primary diagnoses were used for assigning the costs. In general, data were extracted from
national data sources with nearly complete coverage (psychiatric hospitals, nursing homes,
hospitals, TBS-clinics, substance abuse clinics, CAD's, and health resorls). We also used

representative data from large surveys in the Netherlands for costs assigmment (outpatient
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psychiatric care, general practitioners (GP), and costs of pharmaceuticals for non-hospitalised
patients).

Cost of drugs prescribed to hospitalised patients were included in the cost of hospital care, For
most health care services we had sufficient information on diagnosis, age and gender. These
data were insufficient for sheltered housing (RIWB) and some small services for outpatient
psychiatry and substance abuse. We classified these costs as ot assignable'. Table 8.1 presents

the cost criteria, data source, the availability of data, and the relative costs per health care sector.

8.3.2. A literature study of meta-analyses of effectiveness studies

After cstablishing costs per diagnosis our next step was to provide an overview of what is
known about the effectiveness of treatments for four diagnoses. We confined ourselves {o four
‘expensive’ mental disorders in the Netherlands {schizophrenia, depression, anxiely disorders
and atcohol related disorders). Dementia had the highest costs of ail mental disorders. After
consultation with the Health Insurance Funds Council we excluded this diagnostic category for
this part of the study because the main costs for this diagnostic category are generated outside
the mental health care,

We limited our efforis to treatment outcome research. We realised that most research deals with
efficacy instead of effectiveness. Because efficacy studies provide information about treatments
that can be eifective m freatment sifuations, we consider this restriction not essentiat for
prioritising cost-effectiveness analyses on a mnational level. It is not efficient to make a
comprehensive review of the results of the vast quantity of ountcome research in mental health
care. For prioritising cost-effectiveness studies, rough estimates of effectiveness will suffice. In
order to get an empirically justified impression of the effects of treatments, we confined
ourselves to a 'quick route’ by studying meta-analyses and systematic research reviews for each

of the four selected diagnostic categories.! Natrative reviews and professional guidelines served

' Research reviews cvaluate and summarize the findings of several publications of primary research. [n this study
we used three categories of research review. Two categories are methedelogically more sephisticated and
therefore of special interest for us: 1) statistical meta-analyses and 2) systemalic research reviews, For these
categories the results can be evalualed, because procedures of data gathering and format anatysis procedures are
described explicitly. For reasens of brevity we will use the term meta-analysis for both categories, We separated
meta-analyses from 3) traditional or narrative research reviews. This category of research reviews is scientifically
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as background material for determining refevant treatment categories and additional information
on treatments. The consequence is that we did not gather recent publications of primary

treatment outcome research.

For statistical meta-analyses methodological quality criteria are more extensive than for
systematic research reviews. Cairying out a meta-analysis or review, it is recommended practice
to use code sheets to systematically gather and evaluate the characteristics and outcomes of
primary studies (Gageldonk, 1995). In the same vein we developed, pre-tested and used code
sheets that cnabled systeimatic comparison of the studied meta-analyses and reviews. Examples
of criteria for methodological quality of siatistical meta-analyses are: statistically independent
research outcomes, homogeneity of calculated effect sizes and correction of the summary
statistic for errors (Hedges et al,, 1985; Hamter et al., 1990). Examples of guality criteria for
systematic research reviews (including statistical meta-analyses) are: proper selection of
primary research publications (e.g. research designs and specific design characteristics) and

comparabilily of patients and (reatments between studies.

We searched the following databases: Psyclit, Medline, Embase, SCl-search, SSCI, Toxline,
Mental Health Absiracts, ERIC, Health Periodicals, Phammline, Seciofile and Dissertation
Abstracts. Our aifention was directed to studies published from 1980 and we excluded
publications of prevention, of youth problems and of mentally disabled persons, After excluding
nairative reviews and double countings, our initial data-set of nearly 900 publications of
different soits of review-studies decreased to 167 statistical meta-analyses and sysfematic
reviews of treatment ontcome research for our four diagnostic categories, Most meta-analyses
were found for depression and anxiety disorders, Additionally, a questionnaire was sent to a
panel of specialists on the four diagnostic categories. The questionnaire was to indicate
intervenlions relevant for future cost-effectiveness analyses which were missing on the list of

interventions selected by the literature search.

unsound, because authors do not describe their methods. Thus one can not adequately determine the cfficacy of
treatments (Hunter et al., [990; Rosenthal, 1991},
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8.3.3. Prioritising cost-effectiveness analyses

We used three criteria for prioritising cost-effectiveness anatyses in mental health care (see
introduction): health care cost for the intervention to be studied, a reasonable assumption of its
effectiveness, and its possible competitiveness with other interventions in terms of effectiveness

or costs {or both).

As an example, we present a summary of the results of priorities for cost-effectiveness analyses
for one diagnostic category: schizophrenia. This category generates the highest cost for mental
health care afler dementia. Resulls for all four diagnostic categories are published in detail

elsewhere (Donker et al,, 1996; Arends et al,, 1996; Gageldonk, 1996; Smit, 1996).

8.4. Results

8.4.1. Total costs of mental disorders

Total direct cost of mental disorders in the Netherlands amounted fo 6,9 billion Dutch guilders
(USD=NLG 1.94), 11% of the total health care costs in 1993, When we initiated this study,
1993 was the most recent year of which costs figures were available. Ninety-two per cent of
these total costs could be ascribed to specific diagnoses. Costs of some sectors, i.e. ‘sheltered
housing” (RTWB), 'other outpatient care' and ‘other subsiance abuse care’ could not be
distributed among diagnoses due to lack of information. Thirty-three percent of the total costs

were generated by general psychiatric hospitals, and 30% by nursing homes (see table 8.1).
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Table 8.1

costs of mental illness per hiealth eare sector in the Netherlands in 1993

Health care service  Cost criteria Data source Availability % of'total
{number of ...) of data on cosls
diagnosis of mental
disorders

General patients National data + 33

psychiatric source

hospitals

Psychogeriatric hospital days National data + 30

nursing home during the year source

Hospitais' hospital days National data + it

during the year  source

RIAGG? visits Survey +

Pharmaceuticals costs Survey +

Sheltered housing  no data no data _

(RIBW)

General practi- consulfs Survey + 3

tioner

TBS-clinics’ patients National data + 2
source

CAD's* new palients Nationat data + 2
source

Substance abuse patients National data + 1

clinics/hospitals source

Other substance no data no data _ 1

abuse care

Other outpatient no data ne data _ 0

care

Health resorts admissions National data + 0

during the year

source

Cost criteria, data sowrce, availability of data and percenfage of the total

. The costs of hospitals” include the costs of musing and physician services in general, categoral and academic

hospitals.

. Regional Institutes for Outpatient Mental Health Care
. InTBS clinics criminals with psychiatric problems are receiving compulsory treatment, in order to diminish the

chance of future offenses or crimes.
. CAD's provide outpatient treatment to patients with substance abuse disorders.

135



8.4.2. Costs by diagnosis and sector

Table 8.2 presents diagnostic groups which induce the largest costs. Dementia is obviously in
first position with 31% of the total costs. Over 90% of these costs were due to nursing homes'.
Second is schizophrenia, responsible for 12% of the fotal costs of mental disorders. Ninety
percent of these costs were due to treatment of these patients in 'psychiatric hospitals'. The costs
of neurotic disorders amounted to 9% of the total costs. Affective psychosis (a.0. major
depression and bipolar disorders, ICD-9 code 296) accounted for nearly 9% of the total costs.
The costs related to the latter were predominantly spread over "psychiatric hospitals' and 'h-
ospitals’. The main share of the costs of personality disorders was due to care in psychiatric
hospitals. The costs of alcoho! and drugs related disorders accounted for 6% of the total costs of
mental disorders. Psychiatric hospitals, addiction clinics and CAD's were responsible for 78%
of these costs.

The costs of other depressive disorders (ICD-9 code 311), 243 million guilders, are ranked in
the eigth posilion, It should be noted, however, that a part of the costs of depression are included
in other diagmostic categories ¢.g., neurotic disorders (ICD-9 code 300; third position), affective
psychosis {ICD-9 code 296; fourth position), personality disorders (ICD-9 code 301) and
adjustment problems (ICD-9 code 309; ninth position). Data on these diagnoses did not allow us
to make a sharp distinction to estimate the total cost of depression, Therefore, total cost of
‘depression’ are heavily underestimated in the present study. The ICD category 'meurotic
disorders', consuming 9% of the tofal cost of mental disorders, includes different kinds of
anxiety disorders as well as dystymia. We chose 4 disorders for further study on effectiveness of
treatment and prioritisation of fulure cost-effectiveness analyses: schizoplrenia, depression,

anxiety and alcohol abuse/dependency.
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Table 8. 2

Divect cost of mental disorders for the Netherlands in 1993 and health care

facilities contribufing fo more than 20% of these costs (in millions of Dutch

guilders)

Diagnosis category (ICD-9 Costs % of total Health care service (% of the

code) costs costs)

Dementia {290) 2146 31 Nursing homes (93%)

Schizophrenia (295) 850 12 Psychiatric Hospitals (90%)

Neurotic disorders (300) 635 9 Psychiatric hospitals (33%)
Hospitals (2090}

Affective psychosis {296) 600 9 Psychiatric hospitals (61%)
Hospitals {34%)

Alcohol and diugs 418 6 Psychiatric hospitals {36%)

(291,291,303-305) Addiction clinics (20%)
CAD's (20%)

Personality disorders (301) 383 6 Psychiatric hospitals (45%)

Other psychosis (297,298) 356 5 Psychiatric hospitals (70%)

Other depression (311) 243 4 RIAGG (41%)

Adjustment problems (309) 170 2 RIAGG (35%)
Psychiatric hospitals (32%)

Others 520 6

"Not assignable' 570 8

Total (290-316) 6890 100 Psychiatric hospitals (33%)

Nursing homes {30%)

'Somie of the costs of 'depression’ were included in other diagnostic categories: neurotic

disorders,

distinetion of the costs for depression within each category proved to be impossible.

affective psychosis, personality disorders and adjustment problems. A clear
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8.4.3. Costs by diagnosis and gender

For both genders the sequence of diagnostic categories by costs was quite similar. Women
constmed about 60% of the total cost of mental illness. Over 40% of these costs for women
were related to dementia, followed by schizophrenia 11%. For men these percentages were
respectively, 22% and 17%, see table 8.3. The higher mental health care costs for women may

at least partly be explained by more women reaching very high age and their related higher risk

of dementia.

Table 8.3 Percentages in costs by diagnosis and gender in the Netherlands 1993

Men Women
Deinentia 22 42
Schizophrenia 17 11
Affective psychosis 10 9
Neurotic disorders 9 10
Alcohol and drugs 11 4
Personality disorders 8 4
Other psychosis 7 5
Other depression 6 4
Adaptation problems 3 2
Others 8 iz
Total 100 100

8.4.4. Costs by diagnosis and age

Although the total costs of mental disorders increased with age, this is mainly due to dementia,

Dementia is the only 'expensive’ diagnostic category with a clear positive relationship between
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age and costs. Contrary, schizophrenia and affective psychosis are the most expensive
diagnostic categories in the age group of 40-50 years. When the age group of 20-40 years is
examined, the costs for neurotic disorders, personality disorders, other psychosis and adjustment

problems are the highest.

8.4.5. Effectiveness studies for schizophrenia

For four disorders (schizophrenia, depression, anxiety disorders and alcohol abuse/dependency)
we conducted a literature review on (reatment effectiveness, and subsequently prioritised future
cost-effectiveness analyses. As an example we present the results on schizophrenta.

During our literature scarch we discovered that recently, treatment oufcome research for
schizophrenia had already been thoroughly evaluated by the University of Maryland in a
comprehensive review of research reviews and primary research (PORT, 1994; 1995). We
therefore compared the reviews in the Maryland study with our selection. Qur final results are
based upon 33 meta-analyses and systematic rescarch reviews from the Maryland study that
scored high on methodological qualify. We added eight other studies of high standard, For
statistical meta-analyses we evaluated effect sizes, summary statistics and confidence intervals.
For systematic research reviews we evaluated the methodological quality and the results. We
used the treatment categories proposed in the Maryland-study. These eleven categories include
pharntacological treatments, electro-convulsive therapy, psychotherapy and interventions such

as community support or vocational rehabilitation.

In the meta analyses and reviews we studied, we found ample evidence for the effectiveness of
pharmacotherapy. Further specification of its effect, however, remains necessary, for instance
specification of effective dose ranges, patient characteristics relevant for the choice of
medication, and the effect of its combination with other treatment modalities. Conventional
pharmaceuticals result in a reduction of positive symptoms in the acute phase of schizophrenia
and prevention of relapse in the maintenance phase, but side effects may occur and their effect

on long term negative symptoms is usually absent or not very well studied. New generation
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pharmacotherapies show a decrease of positive as well as negative symptoms, in the acute and
in the maintenance phase of schizophrenia, and they usually have less side effects. On the other
hand, their costs are higher.

Psychological and community interventions are usually applied in combination with
pharmacotherapy, but they often have different treatment goals (such as independent living,
general competence and coping skills, reduction of inpatient episodes, vocational rehabilitation,
subjective quality of life of patient and family, social finctioning, etcetera). For most of these
interventions (including group therapy, family therapy, social skills training, casemanagement
and other community support systems) some studies do suggest effectiveness. Study design,
however, is often inadequate, and on the whole the evidence is still inconclusive. Several
interventions are applied in combination, but until now research has been unable to indicate the
added value of each separate clemient. Patient characteristics relevant for the choice of a
particular {combination of) intervention(s) have hardly been identified. Findings on
effectiveness studies for schizophrenia were reporied in more detail elsewhere (Gageldonk,

1996). Cost of these interventions in the Netherlands were unknown,

In addition to these findings from intemational research we consulied thirteen opinion leaders
from Dutch psychiatric practice. They were asked if they could name any interventions that
were (1) regularly applied in the Netherlands but not mentioned in intemational research
literature, and (2) might be interesting candidates for cost-effectiveness analyses (for instance
because of their supposedly superior effectiveness over other interventions, or their supposedly

equal effectiveness at lower cost).

8.4.6. Recommendations for cost-effectiveness analyses

Application of the prioritisation criteria on our findings resulted in eight recommendations for

furthier cost-effectiveness studies, see table 8.4.
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Table 8.4 Recommendations for further cost-effectiveness studies in schizophrenia

Recommendation

Comment

Comparison of medication
effectiveness in different seltings
(inpatient, outpatient, nature and
frequency of freatment sessions,
specific measures to enhance
compliance).

Community support systems and
case management

Symptom management, medication
management and {raining in
identifying prodronies (early stage
symptoms preceding a relapse).

Cognitive behavioural therapy and
cognitive fraining.

Comparison between conventional
and new generation
phamacotherapy.

Group therapy as compared {o
strictly individual approaches.

Family therapy as a supplement to
care as usual.

Vocational rehabilitation as a
supplement 1o care as usual.

In most rescarch on pharmacotherapy effectiveness,
medication is varied within a given (often inpatient)
setting. The relevant question is what the surplus vatue is
of inpatient over outpatient treatment (in terms of cost
and effect, given a certain type of medication); what is
the surplus value of more frequent oulpatient contact, or
of adding special types of counselling (again: given a
certain type of medication)? Patient compliance may be a
relevant mediating variable to measure in such studies.

More detailed description and measurement of the
actually provided different types of care is necessary, in
order to distinguish effective from ineffective
components. Professional background of the care
providers miglt be a relevant variable.

Many Dutch opinion leaders mentioned this as a high
priority topic for cost-effectiveness research.

These interventions were also put forward by our opinion
leaders. Maybe comparison with the interventions
mentioned under 3 is relevant.

Cost-effectiveness rescarch in this arca should use long
terin follow-up measurement, and measure positive as
well as negative symptoms and other relevant items
(such as quality of life of patient and family).

For instance cognitive behavioural therapy.

Special attention should be paid to families from ethnic
ninorities.

Different, recently developed approaches should be

compared, with special attention for patient and
community variables that may predict success.
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8.5. Discussion

At the start of this research project we formulaied three criteria for priorilising areas for cost-
cffecliveness analyses in mental health care. These criferia fargely fit with the criteria for cost-
effectiveness research in health care programmed by the Dutch minister of health in December
1995.

In the present study we first indicated diagnostic categories having high costs in health care. Ina
literature study on effectiveness, supplemented with information of specialists in the relevant
areas, we explored interventions which have some known (or assumed) effectiveness for the
diagnosis. Finally, an overview was presented of recommendations for future cost-effectiveness
analyses,

In this study we estimated costs by diagnosis, age and gender. With respect to (he current
purpose of the study this information may seem superfluous. However, linking these eslimates
to demographic and, if possible, to epidemiological data would improve our ability to predict
future costs. The latter may consist of relevant information for decisions to set priorifies for
economic evaluation in mental health care.

Despite international diversity of heailth care systems, Souéire showed that most developed
countries spend about 10% of their total health care expenditures on treatment of mental
disorders (Souétre, 1994). This is in accordance with our estimate: 11%.

Schizophrenia is, after dementia, the diagnostic category bearing the highest direct costs in the
Netherlands. A detailed cost of illness study on schizophrenia eslimated the total direct costs
NLG 776 million for the Netherlands for 1989 {Ament et al., 1993). In the present sindy the
indirect costs for this illness were not calculated due to lack of reliable data. According to the
study of Ament and Everts the indirect cost for schizophrenia, using the human capital method,
were relatively low (8% of the folal costs). However, these costs may be relatively high for
other mental disorders. Therefore, valid estimations for the indirect costs need to be explored in
future research,

The Hterature study of effectiveness studies was limited to meta-analyses and systematic
research reviews. Although we considered our approach valid for the purpose to set priorifies

for futwre CEA’s we definifely not claim to present a complete, accurate and up-to-date
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overview of treatment effectiveness data. The additional information of a panel of specialist
prevented that we would nof take into account important and/or new inventions applied in the
Netherlands relevant for future cost-effectiveness analyses which were missing on the list of

interventions sclecled by the literature search.
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9. SOCIETAL PERSPECTIVE ON THE BURDEN OF
MIGRAINE IN THE NETHERLANDS

9.1 Summary

This study presents a comprehensive overview of the burden of migraine in the Netherlands,
We assessed the direct and indircet costs of this disease and the health status of patients with
migraine, We developed the Health and Labour Questionnaire (HLQ) to collect data on the
effect of illness on labour performance. 846 Migraine patients and 834 controls were selected
from the general population. Participants completed the HLQ as well as generic health status
questionnaires.

The direct costs of migrainge amounted to 134 million Netherlands guilders
(NLG)(USDI1=NLG 1.68, October 1994). Conservative calculations of the costs of absence
from work and reduced productivity at work were NLG 264 and NLG 277 million per year,
respectively. Our study did not indicate household productivity losses. The baseline estimate
of the total societal costs of migraine in the Netherlands was NLG 675 million per year. The
assessment of health status showed considerable impairment of psychological and social

functioning in migraine patients.

9.2, Introduction

Migraine is a common and disabling disease. The headaches are generally unilateral and their
frequency and intensity varies considerably between patients. Nausea and vomiting may
accompany the headaches. Several attempts have been made fo construct a definition of
migraine (Blau, 1984). For example the International Headache Society (IHS) have proposed
uniform diagnostic criteria for research studies (Cephalalgia, 1988). In the present study, we
selected migraine patients from the general population by using these 1HS criteria as strictly

as possible.
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Costs-of-illness studies have been subject to major criticism (Bherens et al., 1988; Hodgson,
1988; Shiell et al.,, 1987 and Drummond, 1992). On the one hand, such studies highlight the
economic importance of a particular discase and they can help to identify research prioritics.
On the other hand, without additional information on effectiveness, they do not provide
information that can be used for resource aliocation decisions. The resulls of this study should
be viewed in the context of these limitations, However, cosf-of-illness studies may provide
useful information fo assess the relevance of an economic appraisal in a certain disease area,
and can be incorporated inio a total economic evaluation,

In this study, we investigated the burden of migraine in the Netherlands. The economic cost
of migraine were divided into direct costs and indirect costs. Direct costs represent the health
service costs of patients seeking therapy. Indirect costs represent the value of production loss
because patients are unable to perform paid or unpaid labour or are working less efficiently
because of migraine, We developed the HLQ to measure the effect of illness on labour
performance. Furthermore, we studied the extent to which the health status of migraine
patients is impaired by their disease, thus presenting a comprehensive overview of the burden

of migraine to society.

9.3. Methodology

9.3.1. Direct Costs

We estimated the direct costs due to migraine in The Netherlands for the year 1988. The total
costs of treating migraine patients for each relevant health care sector (general practitioners,
hospitals, pharmaceutical services, alternalive practitioners and physiotherapists) were
calculated using data on utilisation of services, extracted from representative national
regisiries for inpatient care and large surveys for ambulatory care (van Roijen et al., 1992).

No reliable data were available for the number of hospital outpatient visits. From a pilot study
in two hospifals and interviews with five neurologists, we estimated; (i) the proportion of
niigraine patients in the total population who visited hospital outpatient departments; and (ii)

the average number of visits per patient due to migraine, to calculate these costs, The number

146



of visits to alternative practitioners {e.g. a homeopath) was estimated using the answers fo

quesfions added to the HLQ.

9.3.2. Indirect Costs

We developed and used a questionnaire (the HLQ) to collect data from patients on the

influence of illness on labour performance.

Identification of samples

Migraine patients were selected from the general population using a screening questionnaire
that was based on the IHS-criteria. Furthermore, we required patients to have had at least 1
attack during the past year. Patient sefection was carried out by a Survey of a representative
sample of the Dutch population aged 12 years and older.

For a period of 12 weeks between October 1992 and Febrnary 1993, 10,480 persons
underwent face-to-face interviews. All respondents were asked if they were willing to partici-
pate in a second investigation. 992 Patients met the IHS-criteria and experienced a migraine
attack in the last 12 months. Of those patients, 853 {86%) were prepared to participate in a
second survey.

The control group was selected from the population of the first survey who were willing to
participate In a second survey, but who did have migraine according to the THS-criferia.
Controls were matched by age, sex and labour force participation. Questionnaires for the

second survey were sent by mail in June 1993, with two consecutive reminders.

The Health and Labour Questionnaire

The HLQ was designed to be suitable for self-assessment and is intended to measure both
labour performance related to health status and productivity losses. The questionnaire
included items about fabour performance in both paid production and unpaid (e.g. houschold
work) productivity in the 2 weeks before assessment,

Respondents were asked to what extent their capacity to perform labour was impaired by

health problems. This question was asked separately for paid work and unpaid activities, In
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patients a distinction was made between migraine and other healih problems. Questions on
production losses were divided into absence from work, reduced productivity at work and
household productivity losses. The feasibility and validity of this instrument are discussed in

chapter 4 of this thesis.

Absence from work

Respondents with paid jobs were asked to mark on which day(s) or half days of the previous
2 weeks they were absent from work because of migraine or other health problems. If the
respondents were absent because of illness during the entire two weeks, they were asked to
indicate the start of this episode. The mean annual number of days lost was derived by
multiplying the results by 26.

The first survey also contained questions on absence from work due to migraine based on
three months' recall. The answers were aggregated into seven categories (0, <= 1 day, 2 days,
3 to 4 days, 5 to 6 days, 7 fo 8 days and 9 days or more}. The imean number of days absence
from work per year was derived by multiplying the results by 4.

The total number of working days lost for the Netherlands was derived by nultiplying the
mean age-and gender-specific number of work days lost due fo migraine by the rates of
migraine prevalence and labour force participation by age and gender {CBS, 1989; CBS,
1990). The estimated number of working days lost was valued by the average production

value per worker by age and gender (CPB, 1992; CBS, 1989).

Redu yroductivi work

Reduced productivity was measured by using 3 approaches. Firstly, respondents with paid
jobs were asked to indicate the number of additional hours they should have worked in the
past two weeks to make up for production losses due to migraine on days when they attended
work despite experiencing a migraine. This method is referred to as the HLQ-approach.

For comparison, we also added questions to determine reduced productivity using 2 methods
described by Osterhaus and co-workers (Osterhaus et al., 1992). The first approach estimates
reduced efficiency on the basis of the number of working days with symptoms of migraine
multiplied by the estimated level of performance affecied by migraine. This method is

referred to as *Osterhaus method 1°. The second approach involves multiplying the number of
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attacks and the number of working hours affected by migraine by the estimated level of
perforntance (*Osterhaus method 2°). In both methods, the level of performance was
nicasured by & visual scale rating from 1 (maximum inefficient level of performance) to 10
{normal level of performance).

To assess the feasibility and validity of the three measurement methods we added a
descriptive instrument. This consisted of six items related to problems occurring during
working {ime because of migraine, The items, which were about the influence of migraine on
conceniralion ability, working speed, need to be alone, decision making abilities and
tendency to postpone work, may be considered indicators of efficiency. The answers on each
item of the respondents are weighted as follows: l=never', 2= 'somelimes’; 3='often';
4='always". The efficiency score was obtained by summing the weighted items.

The mean annual number of hours productivity loss was calculated by multiplying these two-
week estimates by 26. To extrapolate reduced productivity to the Dutch tabour force we used
the age- and gender specific rates of migraine prevalence and labour-force participation rates.
The resulting number of work days lost is valued by the average production value by age and

SCX.

Household productivity

Household productivity is defined as services produced in the household, which could be
produced by a third person on the markst (Harwrylyshyn, 1977). Houschold production is
split up into four productive activities; household work, shopping, care for children and
misceflaneous household tasks. Each aclivity category was described extensively in the
questionnaire. For all activities, the respondents were asked if they had performed such
activities in the past two weeks. A 'Yes' answer was followed by a question abouf time spent
and the difficulties experienced in performing these activities. A 'No' was followed by the
question to what extent the nonperformance of the activity was caused by migraine or other
health problems, Calculating the number of hours lost due to migraine, we compared the
estimates of time spent on household activities of the migraine population with that in the

conirol group.
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9.3.3. Health Status and comorbidity

Health Status and Co-morbidity

In this study health-related quality of life is referred to as 'health status' and was measured
using the EuroQol questionnaire {Essink-Bot et al., 1993). Co-morbidity was measured using
a list of chronic conditions (CBS, 1991). Questions on demographic variables like age,
gender and education were added.

The questionnaire for the migraine group contained an additional number of questions on the
frequency of migraine attacks (to avoid misclassification) and on utilisation of alternative
health services. At 20 pages, the migraine booklel was about four pages longer than the

questionnaire sent to the control group.

9.3.4. Valuation

Paid labour

For paid labour, hours lost were valued by the average value added per worker by age and
gender, which we assumed {o be proportional to gross labour income. In general, the human
capital approach is used to estimate the indirect costs. This method estimates the value of
potentially lost production. However, many authors have suggested that the real production
losses for society may be much smaller {(Drummond, 1992; Lindgren, 1981). Here, the
friction cost method, which takes into account the economic circumstances that may Hmit
production losses due to illness, was used (Koopmanschap, 1992),

Absence from work reduce effective labour time. Studies indicated that a reduction of annual
labour time causes a less than proportional decrease in labour productivity per year. The
elasticity for annual labour time versus labour productivity was estimated between 0.6 and

0.9 (CPB, 1987; Koning, 1984; WRR, 1977). In this study, we used a value of 0.8,

Unpaid labour
There are no prices to indicate the value of household productivity, We used the market-

alternative approach for valuing these production losses. This approach uses the assumpiion

that a paid worker is hired to perform the unpaid jobs. The number of hours household
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production lost are then multiplied by the price paid to the market equivalent worker

(Harwryslyshyn, 1977).

94. Results

9.4.1. Response

A total of 846 questionnaire were mailed to patients with migraine. Of these, 23 were
retumed by postal services because they were wrongly addressed, and a further 65
questionnaires were retwmed by patients who claimed that they did not have migraine. Both
groups were excluded from the analysis. The resulting number of potential respondents in the
migraine group was therefore 758. Of this munber, 479 (63%) actually returned their
questionnaires, However, 43 questionnaires were returned blank, giving an overall response
rate of 58%. Of the controls, 585 individuals returned their questionnaire, a response rate of
71%. This difference in response is probably partly due to the differences in the length of the
questionnaire {Herberlein et al., 1978). Table 9.1 shows some characteristics of the migraine

group and the controls.
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Table 9.1 Overview of characteristics of the migraine group and controls. Figures in

parentheses are percentage

Characteristics Men Women

Migraine Control Migraine Control
No. of patients® 70 (16) 120(21) 364(34) 454(79)
Mean age (years) 38 41 41 41
Employment status”
paid 52(74) 71(59) 156(44) 177(39)
unpaid 18(260) 49(41) 202(56) 275(51)

*  No data on gender were available for 2 patients in the migraine group and 11 patients in
the control group.
" No data on employment status were available for 8 patients in the migraine group and 13

patients in the control group.

The comparatively low percentage of men without paid work in the migraine group is due to
relative high nonresponse in this category. The number of migraine aftacks per year based on
two weeks' recall was 26, twice as high as the nunber based on one year recall. We used the
number of attacks based on the 2 weeks recall to estimate reduced productivity, believing
these estimates be more reliable, because of the shorter recall period. Nearly half of the

respondents with migraine had not had a migraine in the previous two weeks.

9.4.2. Prevalence of migraine

According to our smvey, the overall prevalence of migraine in the Dutch population is 9%. In
agreement with other studies, the prevalence of migraine was higher for women (12%) than

for men (5%), see table 9.2 (CBS, 1991; Green, 1977; [PM, 1991a; Waters, 1973).
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Table 9,2 Prevalence of migraine in the Netherlands in 1993 based on the IHS-criteria

12-19 20-29 30-39 40-49 50-05 65+ Total
Men 8% 6% 6% 6% 3% 1% 5%
Women  10% 15% 16% 16% 11% 4% 12%

8.4.3, Direct costs

About 70% of migraine patients consuited a physician for their headaches at least once, but
only half of them had done so during the previous year (IPM, 1991b). The proportion of the
total number of GP consultations in a representative survey that were for migraine was used
to assign costs to migraine (NIVEL, 1992), The average munber of consultations per patient
for migraine was 1,3 per year. The total costs for general practitioners consultations was
approximately 6,8 million Dufch guilders (NLG).Corresponding figures for women and men
were NLG 5.3 million and NLG 1.5 miilion, respectively. Hospitalisation does not play an
important role in the treatment of migraine, with the mean stay being 10 days (SIG, 1990).
The total costs for hospital treatment were NLG 3.7 million in 1988,

Six per cent of the patients were found to consult a neurologist because of migraine. The
associated costs amounted to NLG 1.6 million, with an average of 2.5 visits per patient and a
unit price of NLG 68.80 per visit (COTG, [989). The costs of techniques used inn the
differential diagnoesis of migraine, such as electroencephalograms and computerised axial
tomography scans were NLG 2.5 million based on information from medical records. Thus,
the total hospitalisation costs for migraine were NLG 7.8 million in that year. The costs of
drugs for migraine was NLG 11.5 million in 1988 (IMS, 1992; Nepharma, 1989). Migraine
patients are often not satisfied with the outcome of orthodox health care, We found that 17%
of the migraine patients visited an alternative practitioner (e.g. homoeopathist) with an
average of over eight visits per year and a unit costs of NLG 70. The associated costs were
relatively high at NLG 107 million. The costs of physical therapy amounted to nearly NLG 1
million (NIVEL, 1987). Table 9.3 presents an overview of the direct costs of migraine for

each health care sector in 1988 .
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Table 9.3 Direct costs of migraine in millions of Dutch guilders for 1988

Costs
General Practitioners 6.8
Hospital 7.9
Pharmaceuticals 11.5
Physiotherapy 0.9
Alternative practitioners 106.7
Total 1337

9.4.4. Indirect costs

Absence from work

As expected, migraine causes only very short term absence from work, Consequently, the
estimates of indirect costs will not vary greatly irrespective of whether the human capital or
the friction cost method is applied (Koopmanschap et al., 1992),

According to the HLQ, nearly [0% of women in the migraine group reported absence from
work because of migraine, varying from 0.5 day to 2.5 days in the previous two weeks. In
contrast, only 2% of men reported absence from work due to migraine in the same period.
Using 2-week recall values, the estimated mean number days off work per year because of
migraine was 4 days for women and 1 day for men per year, see table 9.4, Using the three
months' recall the average number of days of absence from work is about 4 days per year for
both men and womern.

Table 9.5 presents estimates of the indirect costs incurred through absence from work, on the
basis of the HLQ and data collected from the first survey, The indirect costs due to absence
from work according to the 2 weeks' recall, assuming an elasticity value of 0.8, amounted to
NLG 48 million for men and NLG 217 mitlion for women, For women, the value of indirect
costs was largely independent of whether 3 months' or based 2 weeks' recail was used. In
men, costs cost caleulated using 3 months' recall were nearly five times as high as those
caleulated using the 2-week period. On the one hand, this difference may be due to the
relative small number of men in the sample in the second survey which incorporated the
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question on the 2 week method. On the other hand, answers based on a three months recall
may be less reliable. Furthermore, the latter estimate was based on aggregated data.
Therefore, we consider the conservative estimate based on the HLQ as the baseline estimate.,
The percentage of women reporting absence from work due to health problems other than
migraine in the 2 weeks before completing the HLQ was relatively high for migraine patients
compared with controls (14% vs 7.5%). 35 per cent of these femate migraine patients and
25% of the controls were absent because of other health problems during the entire 2 weeks
before questionnaire completion. 95 per cent of the migraine patients reported 1 or more
chronic conditions (excluding migraine and headache) compared with 62% of the control
group. Depression and skin diseases are reported respectively 2 and 1.5 times, respectively,
more often in the migraine group than in the controls, which is consistent with the finding of
other studies (Von Korff et al,, 1992).

According the friction cost method, the total indirect costs due to other health problems in

migraine patients amounted to NLG 785 million for men and NLG 585 million for women.
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Table 9.4 Average production losses in days and hours per patient per year due to

migraine
Men Women Total
absence from work
jndays
(2 weeks recall) 1,0 3,9 3,2

absence from work
in days 4,1 4,2 4,2
(3 months recall)

reduced productivity
at work in hours * 18,7 22,8 21,8

efficiency on
affected days 69% 73% 72%

reduced productivity
at work in days ” 8,9 8,9 8,9

reduced productivity
at work in hours ™ 93,8 93,8 93.4

‘HLQ-approach’= estimates the number of hours patients should have worked longer
to make up for reduced productivity at work due to migraine

'Osterhaus method 1'= days of work affected x (100 - effeciiveness)

‘Osterhaus method 2'= hours of work affected x number of attacks last year x (100 -
cffectiveness)

Reduced productivity at work

The cost of reduced efficiency at work caused by migraine vary substantially, depending on
the method of estimation. Overall, 25% of the migraine patients reported that they should
have worked longer to make up for reduced productivity at work during migraine episodes,
According to this HLQ-appreach, reduced productivity was respousible for an average
production loss per year of nearly 19 hours for men and 23 hours for women (see table 9.4).

The total costs amounted to NLG 277 million per year (NLG 115 million for men and NLG
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162 mitlion for women)(table 9.5). For men, the costs due to reduced productivity were more
than double the costs incurred by absence from work calculated from 2 weeks' recall. This
may indicate a trade-off between absence and reduced efficiency for men, For women, the
costs of absence from work were higher than the costs of reduced productivity, On average
when a migraine was experienced, men were 69% productive and women were 73% produc-
tive (mean values), which could also indicate a more substantial trade-off between absence

and reduced productivity at work for men.

Table 9.5 Indirect costs due to migraine (in millions of guilders)

men women total
absence from work 48 217 264
(2 weeks recall)
absence from work 235 237 473
(3 months recall)
reduced productivity
at work” [15 162 277
reduced productivity
at work™ 420 548 968
reduced productivity'” 590 865 1455

at work

'HLQ-approach'= estimates the number of hours patients shouid have worked longer
to make up for reduced productivity at work due to migraine

'Osterhaus method 1'= days of work affected x (100 - effectiveness)

'‘Osterhans method 2'= howrs of work affected x number of attacks last year x (100 -
effectiveness}
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According to Osterhaus method 1, the number of days of reduced productivity was about 9
days per vear per patient. Using the Osterhaus method 2 the estimated number of hours lost
due to reduced productivity was over 93 working hours per year per patient. The estimated
costs according to these two approaches were about 4 to 5 times higher as compared to the
H&L-approach (lable 9.5).

We compared the results for each of the 3 methods to investigate their feasibility and validity.,
In the H&L approach, 13% of the respondents were not able to estimate the number of hours
they would need to work {o make up for reduced productivity. For the Osterhaus method 1
and 2, 10.3% and 17.3% of the data needed were missing, respectively. Using Pearson's
correlation, we found that there was little correlation between the answers obtained using the
Hé&L-approach and the estimates based on the two Osterhaus-methods 1 and 2 (=0.37 and
li().-33 respectively). Moreover, low correlation was found between estimates according to
each of the methods and total sum scores on the 6 items related to problems during werking

time because of migraine (r=0.18; =0.34; =0.16).

Unpaid production

Previous research indicated that time spent on household production strongly depends on age,
gender, employment status and househeld composition (van Roijen et al., 1994). Qur resulfs
agree with these findings. We found that having a paid job reduced time spent on household
productivity, except for men in the control group, while children increased fime spent on
these activities (see table 9.6). However, we found no significant differences in time spent on

housechold production between migraine patients and the controls.
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Table 9.6 Time spent on household production (in hours per week) for migraine

patients and the controls, according to employment status and household

compesition
paid work no paid work

household
composition migraine controls migraine controls
With children
Men 24 21 27 16
Women 37 41 53 59
Without children
Men 17 16 21 5
Women 19 19 32 30

8.4.5. Health Status

The results of the BuroQol descriptive questionnaire are shown in table 9.7. Testing for
statistical significance on mean score per dimension (using the Mann-Whitney-UJ test)
showed that there were significant (p<0.01) differences between migraine patients and
controls for usual activities, pain/discomfort and anxiety/depression. Migraine patients scored
consistently worse than the controls.

Valyation of own health state, measuring using a visual analogue scale from 0 (worse
imaginable health state) to 100 (best imaginable health state) was 77 for migraine patients and
83 for controls (p<0.001).

An inferesting feature of the EuroQol instrument is the existence of a set of values on health
states from a representative sample of the general population. If these societal values are
attached to the results of the EuroQol descriptions of the study group, this results in mean

values of 69 and 72 for migraine patients and controls, respeetively (p<0.001).
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Table 9.7 EuroQol-description Migraine group (n=436) aud Control group (u=575)

migraine control MWU
(p-values)

Mobility*: X (sd) 1.18 (0.40) 1.13 (0.34) 048
no problems {%) 83.0 87.4

some problems (%) 16.3 2.4

confined to bed (%) 0.7 0.2

Self-care™; X (sd) 1.03 (0.17) 1.02 (0.14) 386
no problems (%) 97.2 98.0

some problems (%) 2.8 2.0

unable to (%) 0 0

Usual activities*; X (sd) 1.29 (0.48) 1.19 (0.44) <.001
1o problems (%) 724 833

some problems (%} 26.4 14.8

unable to (%) 1.2 1.9
Pain/discomfort®: X {sd} 1.54 (0.57) 1.34 {0.50) <001
nene (%) 49.5 67.4

some (%) 46.6 312

extreme (%) 3.9 1.4
Anxiety/depression*: X (sd) 1.29(0.51) 1.16 (0.39) <.001
none (%) 73.0 85.3

some (%) 24.6 13.7

exireme (%) 2.5 1.1

Valuation own health (0-100): 76.7 (17.4) 82.9(15.0) <001
X (sd}

Valuation general population 68.9 (10.3) 71.6 (9.6) <001

(0-100): X (sd)

* 1=optimal level, 3=worst level

9.5, Discussion
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Informaticn produced by cost of illness studies is of limited value in health care decision
making. A step forward should be the evaluation of the costs and effects of a new drug for
migraine compared to the current standard therapy.

In our study, the costs of altemative practitioners were responsible for a considerable part of
the direct costs (80%). Previous research, based on incomplete secondary data, indicates these
costs form an important share of the total direct costs {(van Roijen et al., 1993),

Preliminavy results indicate that, judging by the small number of patient who did not respond
either to individual items or the entire questionnaire, the questionnaire was well understood
by patients. Estimates of the number of non-disease specific absences from work were in
accordance with national data. Except for child care, the HLQ is suitable for assessing time
lost on unpaid labour.

The number of days of absence from work due to migraine measured using the HLQ was
lower than that calculated on the basis of 3 months' recall, especially for men. On the one
hand, we believe that recall over a 2 weeks period is more reliable than that over 3 months,
Moreover, the latter was based on aggregated data. On the other hand, there was only a small
number of men in the sample in the second survey, which increases uncertainty. However, the
H&L-questionnaire results are in accordance with other studies from Sweden and the UK
(Bjork et al., 1991; Cull et al,, 1993), showing similarities in the absolute numbers lost per
year and in the differences belween men and women. In the UK study the munber of days of
absence from work due to migraine was 1.6 for men and 3.6 for women (Cul! et al., 1993},
Thus, our conservative estimate based on the H&L-questionnaire may be the most realistic
estimate of the costs due to absence from work.

The feasibility of the instrument used to measure reduced productivity, as indicated by the
number of missings, favoured for the HLQ-approach and the Osterhaus method 1.

The HLQ-approach and both Osterhaus methods claim to measure reduced productivity, but
the assessment on validity did not yield promising results. Apart from the differences in the
absoluie level of reduced productivity calculated using 3 methods, statistical tests revealed
low correfation between fhe results. Moreover, we found that there was low correlation

between the total scores on 6 items indicating the level of efficiency at work during a
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migraine and the results of the 3 instruments. Since there is no 'gold standard', further
research is necessary in which the output can be measured objectively.

In the HLQ-approach, the respondents were asked to quantify the number of hours needed to
make up for reduced efficiency. The methods used by Osterhaus et al. estimate these number
of days or hours in a more indirect way, combining answers on labour performance. This
increases the potential for inconsistencies and mistakes.

Estimates of indirect costs were lower using Osterhaus method 1 compared with method 2.
The latter method implicitly assumes that all attacks oceur during working hours, which is not
always the case. Thus, this method will overestimate these costs.

No losses in unpaid productivity due {o migraine were observed. On the one hand, migraine
may not cause unpaid production losses. On the other hand this result may be due to the
method of time measuring used. Juster and Stafford found that respondents appear to
remember days when an activity was especially prominent and treat this day as an average
day (Juster et al., 1991). In addition, our method is probably too unrefined to measure smail
differences in time spent, Should migraine cause relative small losses for unpaid production
then the diary method is more appropriate for measuring these losses. Finally, patients may
substitute leisure and fime spent on household production or postpone non-urgent activities,
while migraine is not a chronic condition. The data did not allow us to analyse this hypoth-

esis.
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9,6. Conclusion

The direct costs of migraine amounted to 134 million Duich guilders, only 0,3% of total
health care costs in 1988, Allernative practitioners were responsible for about 80% of these
costs, because migraine patients often seek therapy outside established health care, Indirect
costs due to migraine were high compared to direct costs, Costs due to absence from work
were about two times as high, 264 million Dutch guilders. Our conservative estimate of the
costs due to reduced productivity amounted to 277 million Dutch guilders. In conclusion, our
baseline estimate of the fotal costs due to migraine is 675 million Dutch guilders per year.
This estimate can be considered conservative, because higher estimates of the costs of
reduced productivity were obtained by technigues other than the HLQ. Thus, the costs due fo
reduced productivity are important with respect to migraine and probably other diseases.
Additional rescarch is required to validate the measurements approaches.

Our study did not indicate household production losses due to migraine. The assessment of
health status showed consistently a considerable impairment for psychological and social
functioning of migraine patients in comparison with controls. Given the relative hmportance
of indirect costs, economic appraisals from a societal perspective of medical interventions for

migraine should focus on the possible reduction of production losses due to migraine.
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10. COST AND EFFECTS OF MICROSURGERY VERSUS
RADIOSURGERY IN TREATING ACOUSTICUS
NEURINOMA

10.1. Summary

This study analyses cost and effects of treating acousticus neurinoma patients by using
microsurgery compared to radiosurgery. Radiosurgery is the stereotactic application of
radiotherapy and an innovative medical technology. Cost and effects estimates of the
conventional treatment were based on a retrospective study in the Netherlands. Similar data
for a comparable group of patients in Sweden were collected for radiosurgery, as this
treatment option is currently not available in the Netherlands.

Fifty-three acoustic neurinoma patients who had been operated on the University Hospital
Rotterdam between November 1990 and January 1995 were included. This group was
compared with 92 acoustic neurinoma patients treated with radiosurgery (Gamma Knife,
Stockholm, Sweden) in the same period. Data on health care use were collected from patient
files. To obtain dala on production losses and quality of life, a questionnaire was sent by mail
in February 1995. This booklet consists of the Health and Labour Questionnaire (HLQ), the
Short Form-36 and the EuroQol.

The response rate was 92%. The direct costs for microsurgery amounted to NLG 20,072 and
for radiosurgery to NLG 14,272 per patient. The indirect costs were respectively NLG
16,400 and NLG 1,020. General health rating was better for radiosurgery than for
microsurgery. On the whole differences in long term clinical outcomes between the two
patient groups were small. Assuming a reasonable occupancy of the expensive radiosurgery
equipment we demonstrated that for the short term treating patients with an extra-meatal
tumour diameter of the acoustic neurinoma less than three centimetres with radiosurgery is

more cost-effective than microsurgery.
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10.2. Introduction

Radiosurgery comprises the stereotactic application of radiotherapy and is regarded as an
innovative medical technology. It is a freatment method in which a small target volume in the
patient’s body is localised with great accuracy and subsequently irradiated using a single high
dose of ionising radiation. Current indications for radiosurgery include, among others,
arteriovenous malforinations, brain metastases and benign skull base tumours (e.g. acoustic
neurinoma, meningiomas). Conventional surgery consists of craniotomy with surgical
resection of the lesion. From the side of the Dutch government and the neurosurgeons there is
a growing demand for an cost-effectiveness analysis in order to evaluate these two treatment
modalities,

Pollock and co-workers were the first to compare the results of microsurgery and
radiosurgery (Pollock et al., 1995). Stereotactic radiosurgery proved to be an effective and
less costly treatment of unilateral neurinomas less than 3 cm in diameter. However, their
study has some limitations. First, patients were treated with radiosurgery or microsurgery
according to patients' preference, which reduces the comparability of the two groups.
Second, the evaluation of the costs was limited to length of hospital stay, management
charges and effect on employment status. Third, only patient satisfaction was measured to
capture the patients' perspective. In the present study we also have chosen the acoustic
neurinoma as an example for an evaluation, Consecutive series of eligible patients were
studied. Cost and effects estimates of the conventional treatment were based on a retrospec-
tive study in the Netherlands. Similar data for a comparable of patient group in Sweden were
collected for radiosurgery, as this {reatment option is currently not available in the Nether-
lands. We calculated total direct and indirect costs. Instead of 'patients’ satisfaction', we
measured quality of life by generic standardised instruments. Quality of Life constifutes the
common denominator from the patients’ perspective, when comparing two entirely different
treatment modalities. Additionally, some refevant clinical outcomes are presented.

In short, we present a comparison of costs and effects of treating acoustic neurinoma patients

with microsurgery versus radioswrgery, as if radiosurgery was implemented in the
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Netherlands (hence: for costs, Swedish volumes are multiplied by Dutch prices). As ail
parameters and assumptions are stated explicitly, our study provides a framework for making

similar comparisons for other countries.

10.3. Methodology

10.3.1. Identification of samples

Radiosurgery refers to closed-skull single dose irradiation of an intracranial target with 1
millimetre precision. Since 1968, radiosurgery is performed using 2 Gamma Knife in the
Karolinska Hospital in Stockholm, In the present paper radiosurgery by using a Garma Knife
will be referred to as 'radiosurgery’, For the comparison with conventional surgery, the
diameter of target should not exceed 30 mm. Analysing conventional therapy we used data
from the University Hospital Rotterdam. Costs and effects were studied retrospectively over a
period of 4 years. This design was chosen because a prospective randomised study would
take too long to complete. Fifty-three acoustic neurinoma patients who had been operated in
the University Hospital Rotterdam between November 1991 and February 1995 were
included. The Dutch patient group was compared with a group of 92 Swedish acoustic
neurinoma patients treated with radiosurgery in the same period with similar age and sex
composition and comorbidity, who met the same medical criteria (unilateral tumour, extra
meatal diameter less than 30 mm, no prior treatment).

We analysed costs from the day of either micro or radio-surgery. The pre-treatment period is
not considered because no major differences in costs are to be expected for diagnostic
procedures.

The total booklet contained a questionnaire for collecting data on production losses due to
illness, the Health and Labour Questionnaire (HLQ), general health status instruments and a
standard set of socio-demographic questions on age, sex, education and employment status.
Comorbidity was assessed by a standard list of 27 chronic conditions {CBS, 1991). For the
both study groups patient questionnaires were sent by mail in February 1993, with reminders
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after two weeks, In case patients did not respond after the reminder, patient were approached
by phone.
10.3.2. Direct Cosis

Direct costs represent the costs as a consequence of the surgical operation or radiosurgery
sessiont, hospital days, radiological procedures, laboratory tests, medication and outpatient
visits (after treatment). In order to collect these data on health care use from patient files,
registry-forms were developed, which were identical for Rotterdam and Stockholm.

For both treatments, the costs were calculated by multiplying the volumes by Dutch prices of
1995. The average costs presented are based on the average follow-up time, which was
similar for both groups. Estimating the costs for diagnostic procedures and laboratory tests
tariffs were used in case they reflect the cost price. Unit prices were calculaled for the
radiosurgery session, operation, hospital days and outpatient visits. Labour costs and capital
cost for treatment with radiosurgery and the operation were calculated separately. Based on
observations of the treatment process and the microsurgical operation we estimated the
intensity of different types of labour, in terins of fraction of the session/operation time.
Estimating the capital costs we calculated annuifies per year, using an interest rate of 5%. A
life span of 12 years was assumed for the Gamma Kuife. For the modification of the building
a life-span of 15 years was assumed, because the total life span of the building is estimated 50
years while the University Hospital Rotterdam has existed for about 35 years. Cobalt
resources have to be replaced after 7 years. We allocated the capital costs to cases assuming
that an average number of 200 patients per year, including all diagnoses, is treated with
radiosurgery. Based on the percentage of costs of non-medical staff, education and general
hospital services in the total costs of the department of neurosurgery, 'overhead' costs were
calculated as 40% of the costs per session. Labour costs are based on the average gross
earnings for employees in university hospitals for 1995,

Due to important differences in resource use between normal and intensive care hospital

days, unit prices for both kinds of hospital days were calculated,
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10.3.3. Indirect Costs

Indirect costs are the value of production ioss because patients are unable to perform paid or
unpaid work. For the valuation of the production foss of paid iabour we used the average
production value per working person for the Netheriands. Studies indicate that a reduction of
annual labour time causes less than proportional decrease in labour productivity per year
{CPB, 1987; Koning ¢t al., 1984). We assumed this elasticity to be 0.8.

In order to collect data on production loss between the two treatment groups the HLQ was
applied (van Roijen et al., 1995). The HLQ enables to estimate production losses of paid and
unpaid Iabour and the ability to work as an indicator of heaith status. The complete HLQ
consists of four modules {(absence from work, reduced productivity at work, unpaid
praduction and trouble experience with paid and unpaid work)(van Roijen et al., 1995). In
view of this study population we applied the first, third and fourth module. According to
module I respondents with paid jobs were asked to mark on a bar for each ¢half) day(s) of the
fwo weeks preceding the assessment, whether they performed their work or were absent due
to health problems or to other reasons {¢.g. weekend, off days). Module 3 concerned uapaid
production like household work, shopping, care for children and jobs around the house (like
gardening). We asked whether household tasks normally done by the patient were taken over
by other family members, neighbours and/or paid help. In module 4 of the HLQ subjects
having a paid job were requested to indicate the impediments experienced whiie performing
their job. The response categories are as follows: 'no impediment’, 'some impediment' and 'a
fot of impediment'. The item scores are 0,1 and 2 respectively. So, the impediment score

range from O to 2. Consequently, a higher score means more impediment.

10.3.4. Health status instriments

We assessed health related quality of life by using non-disease specific standard
questionnaires. These instruments measure basic values (physical, psychological and social

functioning) which are relevant for everyome's health status (Ware et al., 1992). A
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combination of two generic questionnaires, The Medical Outcomes Study 36-item Short
Form-36 (SF-36) and the EuroQol {descriptive instrument and the thermometer) were applied
to investigate whether differences between patients treated by radiosurgery and conventional
surgery were consistent if measured by different instruments (Essink-Bot et al,, 1993; Ware et
al., 1992). The SF-36 consists of 36 items, assigned to the domains of physical functioning,
social functioning, role limitations, mental health, vitality, pain, general health perceptions
and heaith change. The EuroQol classification consists of five ifems (mobility, self-care,
usual activities, pain/discomfort and anxiety/depression), each following the general form: no
problemis - some problems - extreme problems. In addition, evaluation of perceived health is
assessed with a visual analogue scale ranging from O {worst imaginable health state) to 100

(best imaginable health state).

10.3.5. Sratistics

Standard statistical techniques were used. Multiple linear regression analyses were applied to

compare quality of life outcomes, corrected for age, sex, comorbidity and educational level.

10.4. Results

10.4.1. Response

Fifty three questionnaires were mailed to the patients treated by microsurgery; 49 patients
(92 %) responded. Ninety-two patients treated by radiosurgery were requested to participate

in the study. In Sweden the overall response rate was also 92% (90 patients).
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10.4.2. Patiemt Characteristics

In table 10.1 patient characteristics are shown. Characteristics reflect the patients’ status at
study entry (follow-up time for both groups is simifar}. In the radiosur gery group educational
level is higher than in the microsurgery group (median level 4 versus 3, p<0.001). Yet,
some caution is warranted in comparing school systems in two countries.

Total number of reported comorbidities from a standard list of 27 most prevalent diseases and
illnesses was not different. However, the radiosurgery group reported more ‘serious heart
diseasc or myocardial infarction’ (14% versus 2% for microsurgery p< 0.02) and ‘arthritis

(reuma) of hands or feet' (17% versus 4% for microsurgeryp <0.01).

Table 10.1  Patient characteristics at study enfry

Microsurgery Radiosurgery

n 53 92
Follow-up; month 24 {1-53) 24 (0.5-75)
{median, min-max)
Age; yr (mean; SD) 52 (11) 35 (i4)
Sex; % male 51% 34%
Tuimour diameter

<15 mm 52% 53%

15-30mm 48% 47%
Comorbidity

0-1 51% 57%

2-4 43% 29%

>5 6% 13%
Educational level; median 3 4
(range 1-7)
Paid work 53% 47%
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10.4.3. Direct costs

Table 10.2 presents the average number and costs of the most relevant medical procedures
per patient. According to the anaesthesia reports the average duration of the micro-surgical
operation was 7 hours and 24 minutes. Given this duration and labour intensiveness, the
average costs of the operation were over NLG 7,700 In case of treatment with radiosurgery
the average duration was 7 hours, of which over 5 hours for application of the stereotactic
frame, to carry out an MRI and dose planning. Table 10.2 shows the intensiveness of
different types of labour in terms of their fraction of total treatment time.

The investment costs of the radiosurgery equipment amounted to 6.7 million guilders,
modification of the building 3 million guilders and the replacement of the cobalt resources
almost NLG 700,000, The annual costs per patient are based on 200 treatments per year,
which may be considered as the base scenario. For radiosurgery nearly 70% of the direct
costs were attributed to the costs of the session with the Gamma knife.

The average length of total hospital stay from the day of surgery of patients treated by
microsurgery is 13 days, nearly 11 days of normal care and over 2 days of intensive care,
65% of the patients treated by radiosurgery required hospitalisation. The total length of stay
varied from 1 to § days. The total average length of stay was 1.6 days, 1.1 days before
treatment and 0.5 days after treatment. The costs of a normal hospital day on the
neurosurgical department amounted to NLG 530 per day and to NLG 1,426 for intensive
care. So, the mean costs for hospitalisation from the day of the treatinent were nearly nine-
thousand guilders per patient treated by microsurgery compared to only NLG 265 for
radiosurgery, see table 10.2.

The number of post-operative MRI- and CT-scans were on average higher in the Gamma
Knife group compared to the patients treated with microsurgery, see table 10.2. The total
costs of ouipatient visits were over NLG 700 for the microsurgery group. We assumed on
average 4 outpatient visits for the Gamma Knife group, In the Duich patient group the

average costs of faboratory tests amounted to NLG 900 after the operation.
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Table 10.2  Average number of the most important procedures and costs {in Dutch
guilders, 1995) per acoustic neurinoma patient from day of operation or

treatment radiosurgery

Microsurgery Radiosurgery
Number Costs Number Costs
Hospitalisation
(duration in days)
Normal care 10.5 5,554 05 265
Intensive care 2.4 3,387
Scans
MRI-scan 0.3 275 1.5 1,683
CT-scan 1.2 376 2.0 705
Microsurgical operation/treament
Capital costs' 5,652
Labour costs? 2,857 1,387
Overhead’ 4,860 2,812
Qutpatient visits 4 712 4 728
Other? 2,052 1,050
Total 20,072 14,272

I, Capital costs calculation is based on 200 treatments per year, see also table 10.6,
2, Labour intensivencss

(in fraction of total operation/treatment time) Microsurgery Radiosurgery
NEUrQSUrgeon 1 i
NEUrOsUCgeon ass. 1
aneasthesist .5
anaesthesia nurse 1 -
nurse 2 1.5
ENT physician 0.5 -
physicist - 04
X-ray specialist - 0.2

3.With respect to microsurgery ‘overhead' consists of costs of the operation roem and indirect costs. For Gamma
Knife "overhead' (non medical staff, education and general hospital services) is 40% of the costs per session,
4. Including costs of visits to eye specialist and ENT physician, medication and iaboratory tesis
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10.4.4, Indirect costs

The Dutch patients with paid jobs were absent from work until 3 months after surgery,
Patients treated by radiosurgery were on average absent from work for one working week
after treatment, The average indirect costs per patient with paid work in the microsurgery
group amounted to NLG 16,400. In the group wio underwent radiosurgery these costs were
only NLG 1,020,

Four of the patients in the surgical group recorded that they were not able to return to their
Jjob due to consequences related to the operation. This is equal to 17% of the patients with a
paid job in this treatment group. Only one person in the radiosurgery group reported he was
incapacitated due to the consequences of the treatment of the acoustic neurinoma, which is
equal to 2% of the study population with paid work. For individuals with paid jobs the
average impediment score was 0.55 for the group receiving surgery and 0.11 for those

treated with radiosurgery.

Table 10,3  Average number of days and costs (in Dutch guilders, 1995) due to
ahsence from work, nomber of incapacitated persons and impediment

score for paid work due to treatment of acoustic neurinoma

Microsurgery Radiosurgery
Absence of work (in number of days) 60 5
Indirect costs (in NLG) 16,400 1,020
Number of incapicitated persons (in % of 4 {17%) 1(2%)
paid warkers})
Impediment score (SD) 0.55 (0.65) 0.11 (0.32)
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We asked whether houschold tasks, normally performed by the respondent, were postponed
or taken over by other members of the household, family or friends and/or paid workers. In
the patient group treated with microsurgery 27% indicated that tasks were taken over, mainly

by family members, compared to 13% in the group treated with radiosurgery, see table 10.4.

Table 10,4  Patients performance of household production due to treatment of acoustic

neurinoma

No. of patients No. of patients

Microsurgery Radiosurgery

Seli-performing 73% 87%
Family members 21% 10%
Others 3% 1%
Aipha 3% 1%
Home-help 5% 1%
Other paid help 5% 0%

10.4.5. Total costs

Total costs (direct and indirect costs) for micresurgery amounted to NLG 36,472 and for
radiosurgery to NILG 15,292, The fact that the total costs for microsurgery were over two
times higher (han for radiosurgery, was mainly due fo the difference in the number of days of
hospitalisation and the substantial discrepancy in indirect cost. The direct costs dominate in

both treatments, but to a much larger extent for radiosurgery.

10.4.6. Health related quality of life

General health rating was better for radiosurgery (excelient 16%, (very) good 65%, poor or
fair 19%) than for microsurgery (excellent 4%, (very) good 65%, poor or fair 30%, p<

0.01). In Figure 10.1 SF-36 scores are presented. For 5 out of 8 domains no significant
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differences were found. The radiosurgery group had significantly higher scores, indicating
better health related quality of life, than the microsurgery group for the domains physical
functioning (eg. walking, climbing, vigorous activities), role physical (eg. performing
work/activities), and mental health ¢happiness, nervousness, mood). Though statistically
significant, the differences were moderate: within 0.5 SD difference.

Also when measured with the EuroQol, the radiosurgery group scored higher than the
microsurgery group. Mean (5D) weighted FuroQol-score 0.89 (0.15} for radiosurgery versus
0.77 (0.18; p<0.01) for microsurgery, also a difference around 0.5 SD.

These results are consistent when analysing these data per period, with the categories <1
year, }-2 years, and 2-4 years past treatment. No trend in time was found for either group.
All differences remained significant and of similar magnitude, when corrected for age, sex,
comorbidity and educational level.

Regardless (he instrument used, the Radiosurgery group has significant higher heaith related

quality of life than the microsurgery group.

Figure 10.1. Quality of life after microsurgery and radiosurgery
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10.4.7. Clinical Outcomes

In table 10.5 some relevant short and fong term clinical outcomes are shown. Short term

outcomes in the microsurgery group reflect the fypically surgery-associated complications,

such as meningitis and hospital-associated complications, e.g. urinary and respiratory tract

infection. These were absent in case of radiosurgery. Facial and trigeminal nerve function

were dichotomised in 'affected’ or 'not-affected’. Hydrocephalus and Hquor cyst where

scored as & complication in case of post-operative repair.

On the whole fong term clinical outcomes between the two patient groups were comparable.

However, facial nerve paralysis may be less frequent after radiesurgery than after

micrsurgery.

Table 10.5  Clinical Outcontes

Microsurgery Radiosurgery

Short term outcomes

meningitis 6,5% 0%

hydrocephaius 7,0% 0%

liquor cyst 4,8% 0%

urinary infection 3,0% 0%

respiratory infection 2,0% 0%
Long term outcomes

N. VII; % affected 10,0% 2%

N. V; % affected 0% 0%
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10.4.8. Sensitivity analyses direct cost estimates

In the base scenario we assumed 200 treatments per year for radiosurgery, Table 10.6 shows
the direct costs per patient treated by radiosurgery at different occupancy rates. As in the base
scenario we assumed an interest rate of 5%, a life span of 12 years for the Gamma Kaife, and

of 15 years for modifying the building, and a replacement of cobalt resources after 7 years.

Table 10.6  Capital costs per patient forr treatment with radiosurgery assuming
different utilization rates (in Duteh Guilders, 1995)

Number of treatments per 100 200 300 400
year

Gamima Knife 7,542 3,771 2,514 1,885
Cobalt resource 1,062 531 354 266
Building modification 2,700 1,350 960 675
Total capital costs 11,304 5,652 3,768 2,826

A scenario of 100 treatments, including all diagnoses, would produce an average of NLG
21,850 per patient, which is slightly above the level of the costs for microsurgery. The total
direct costs would decline to NLG 11,746 per treatment if 300 treatments per year are
assumed. The total average direct costs would be reduced by nearly NLG 10,000 per patient
if the occupancy rate would be increased to 400 treatments per year. As expected here,

substantial economics of scale can be demonstrated.
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10,5. Discussion

Assuming a reasonable occupancy rate of the expensive radiosurgery equipment we dentons-
trated that for the short term (up to 4 years) treating patients with an extra-meatal tumour
diameter of the acoustic neurinoma less than 3 centimetres with radiosurgery was more cost-
effective than microsurgery.

The goal of microsurgery is radical tumour removal and the goal of radiosurgery is arrest of
fumour growth. A strictly clizical comparison, e.g. post-operative tumour diameter, is
therefore not relevant, since microsurgery would be more favourable by definition. The study
of Pollock indicates that radiosurgery can achieve long-term growth control and may,
therefore, be considered as at least equivalent to cure (Pollock et al., 1995). The follow-up
period of our study, four years, is too short to allow a definite conclusion regarding the
efficacy of the radiosurgical treatment. Moreover, since 1988 the radiation dose of the
gamna-knife unit at the Karolinska Hospital has been decreased in order to reduce morbidity,
but the effect on long-term tumour control needs a longer follow-up period in view of the
slowly progressive natural growth of the tumour,

From the patients' point of view also the shori-term healh related quality of life is important.
Figure 10.2 shows the predicted time profile of health related quality of life up to 10 years
after both micro- or radiosurgery. According to Noren et al. radiosurgery will succeed in
tumour centrol. So, health related quality of life is expected to remain constant. However, in
a subsample part of the patients treated with Gamma Knife tumour confrol may not be
achieved, indicated as tumour growth: this will presumably lead to a decrease of health
related quality of life. For the short term, up to 4 years, quality of life of patients is on
average lower for the operated patients compared to patients treated with radiosurgery, Study
indicated that tumour recutrence after complete resection will be between 0% and 9%
{Pollock et al., 1995). In case of recurrence of the tumour, health related quality of life will
decrease in time, see figure 10.2,

To preserve comparability of the study groups, differences in socio-demographic factors and

comorbidity were controlled for in the analysis of quality of life.
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Other studies support the reproducibility and the comparability of the scale score interpreta-
tions of the SF-36 in Sweden, the United Kingdom and the United States. The pattern of
predictive relationships between the seven SF-36 scales and the General Health Scale was
consistent across these three countries and demonstrated the importance of the SF-36 health
concepts in explaining variations in personal health evaluations. Findings to data from the
Netherlands indicate the same for the Dutch version of the SF-36 (Ware et al., 1995).

The average costs per patient treated by radiosurgery depend te a large extent on the number
of treatments per year. In our base scenario the total number of treatments was 200 per year.
According to a report of the Dutch Health Council, accepted indications for radiosurgery
include, acoustic neurinoma and arteriovenous malformations (National Health Council,
1994), Seo, it is reasonable to assume that the number of treatments will exceed the base
estimate of 200 per year, also in case a single center for radiosurgical treatment for the
Netherlands would be erected.

Absence from work and incapacity for work are influenced by the social security system of a
country {van Roijen ¢t al., 1995). Study indicated that the highest level in absence from work
rates occur in countries with more liberal criteria and procedures for entitlement. There are
no major differences in the social security system in case of absence from work between the
two countries. However, with respect to incapacity for work the social security systein differs
between the Netherlands and Sweden. Both the level and the fength of the period of receiving
incapacity for work benefits are relatively attractive in the Netherlands. As a consequence, an
incapacity for work benefit is ofien preferred to an unemployment benefit. The Swedish
government pursues an active policy against incapacity for work, towards preventive
arrangements as substitutes. So, this difference in social security system may have increased

the number of incapacitated in the Dutch patient group compared to the Swedish.
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Figure 10.2. Conceptual time profiles of heatlh related quality of life up to 10 years
after microsorgery and radiosurgery
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11. CONCLUSION

This final chapter presents the conclusions that may be drawn with respect to fhe key

objectives stated in the introduction of this thesis.

¢ Indicating the relevance of general and specific cost-of-illness studies for health policy.

¢ Discussing the comparability of the results of cost-of-ilness studies,

e Presenting the contents, operational design and validation of the Health and Labour
Questionnaire (HLQ).

¢ Demonsirating the application of the HLQ in cost-of-illness and cost-effectiveness studies.

11.1. Health pelicy

There is a growing tension between rising demand for health care on the one hand and
political pressure to contain cost of health care on the other, The government is therefore in
search of instruments able to both lower the cost of health care and increase efficiency in the
health care system. Economic evaluations provide insight into the cost and effectiveness of
new or established health care programmes. While cost-of-illness studies are not a full
econoinic evaluation, they may nevertheless be usefil for health policy. Firstly, cost of tllness
is a step in the process of setting priorities for topics to be studied in cost-effectiveness
studies. Secondly, projections of cost of illness based on demographic, epidemiological
and/or technological frends can produce estimates of future costs. Thirdly, comparisons of
estimates of cost of illuess in time can provide insight into the cost consequences of
demographic, epidemiological and price devclopments and other reasens. International
comparisons of the cost of illness may contribute towards a global understanding of the
effects of differences between health care systems, health policies, epidemiology and social
insurance systcms on cost. Finally, a cost-of-iliness study is a first step towards a
comprehensive health policy model able to gain greater insight of the relationship between

public health and the cost of disease.
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11.1. 1. Priority-setting

Cost-of-illness studies may provide a first step in the selection of research areas for cost
effectiveness analyses. However, information on cost needs to be linked with additional
information on the effectiveness of the interventions for the particutar disorder. The research
on mental illness (chapter 7) illustrated the prioritization process. The selection of diagnostic
categories for further analysis was, in the first instance, based on a cost criterion (schizophrenia,
depression, anxiety disorders and alcohol-related disorders). Next, a literature review on
treatment effectiveness of possibly competing treatments for the selected diagnostic categories
was conducted. We systematically gathered and evaluated the characteristics and outcomes of
the studies. In addition a panel of opinion leaders from Dutch psychiatric practice was asked to
name interventions that were regularly applied in the Netherlands but not yet mentioned in
infernational research literature, and which might be interesting candidates for cost-effectiveness
analyses. From the literature review and supplementary information from the panel we were
able to distinguish eleven types of treatments.

For prioritisation of cost-effectiveness analyses the following requirements were set:

¢ The interventions should have some demonstrated effectiveness for the particular disorder

and;
¢ [i is uncertain whether the therapy has a superior effect for equal cost compared with other

therapies, or an equal effect for less cost than its altemative,

Application of these prioritisation criteria resulted in eight recommendations for categories of

interventions to be considered in cost-effectiveness studies for schizophrenia:

1. Comparison of medication effectiveness in different settings (inpatient, oufpatient, nature
and frequency of treatment sessions, specific measures to enhance compliance);

2. Community suppot! systems and case maragement;

3. Symptom management, medication management and training in identifying prodromes
(early stage symptoms preceding a relapse);

4. Cognitive behavioural therapy and cognitive training;

5. Comparison between conventional and new generation pharmacotherapy;
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6. Group therapy as compared to strictly individual approaches (for instance cognitive
behavioural therapy);
7. Family therapy as a supplement to usual care;

8. Vocational rehabilitation as a supplement to usual care

11.1.2. Future costs

Information on the expected cost of illness is one of the tools for planning future provision of
health care. Cost-of-illness studies may be used to estimale fufure costs for demographic,
epidemiological and technological scenarics. However, projections of costs based on
epidemiological and technological projections are exceptional, as they require knowledge of the
{future epidemiological development and treatment of the disease. In chapter 2 the total direct
costs of 48 diagnostic categories by age and gender were estimated for 1988. A substantial part
of health care costs was due to chronic diseases, e.g. mental disorders (20%) and cardiovascular
diseases (9%). These cost estimates for 1988 were used as input for future cost projections in
2030, based on demographic developments. According to the projection, the total costs
increased by one percentage point per year during 1988-2030. The demographic projection
indicated that costs will rise substantially for dementia, followed by cardiovascular disease. The
diagnosis groups with the highest cost index were related to ilinesses that generally take hold in
later life. The cost projections for these elderly condilions may be given with considerable
degree of certainty, Demographic projections for older age groups are more reliable than those
for younger age-sets, Furthermore, illnesses at old age involve far more care, a factor thal makes

cost reductions rather improbable.

Adding epidemiological scenarios to the cost projections enhances the validity of future cost
estimates for diseases that develop at relative young age. In chapter 5 of this thesis on the future
cost of cancer, both demographic and epidemiological trends were analysed. For colorectal
cancer the costs were predicted for several epidemiological scenario’s, The three phase model
demonstrated that an increase of future prevalence bears different cost implications, depending

on the underlying reason, If the increase of prevalence is due to higher incidence, the costs will
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increase substantially, If the increase is due to survival improvement, the costs will rise less

sharply.

1{.1.3. Comparisons

The results of general cost of illness may be used to distinguish cost increases due to
demographic, price and epidemiological developments, and other reasons. Recently, an update
of the 1988 study was published, describing the cost of illness by diagnosis age and gender for
1994 (Polder et al., 1997). The results for 1988 and 1994 were largely similar in terms of order
of diseases. Chronic diseases involving much care, e.g. dementia and strokes, were responsible
for the highest proportion of health care costs. Comparing the cost for 1988 with 1994 revealed
that the total cost rose by 5.3% per year. Half of this increase was due to wage and price
increases in health care. About one-quarter was due to demographic development and the other
25% increase was due to other reasons {epidemiological and technological developments, and
other reasons). The development of medical technology is probably an imporiant determining
factor of future health care costs, but very difficult to estimate, Hodgson ilustrated the uncer-
tainty of the impact on future cost of changes in parameters that determine cost by frends in
medical care for Coronary Heart Disease (CHD) (Hodgson,1988). On the one lrand, the number
of hospital days declined between 1979 and 1985, On the other, the number of Coronary
Arteriography Bypass Grafting (CABG) and the mimber of percutaneous transluminal coronary
angioplasty (PTCA) increased during this period. The number of hospitals with facilities for
open heart surgery and cardiac catherization capability, and cardiac or mixed intensive care
units also increased rapidly. Furthermore, the cost of medicines prescribed for CHD patients
have grown rapidly. Hodgson concluded that it is difficult to foresee the substantial impact on

the total costs due to these structural and contrary changes over time.

International comparisons of cost-of-illness studies may contribute to a global understanding of
the influence of epidemiology, medical technological development and (health care) policy on
costs. Comparison of the total cost of illness (direct and indirect costs) befween the Netherlands,

Sweden and the US indicated that these costs, in terms of percentage of GDP, were much higher
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for the two European countries {the Netherlands 28%, Sweden 23% and US 16%). This was
mainly due to differences in indirect costs.

The direct costs (both total and disease-specific cosis) were similar in the Netherlands and
Sweden, but differ from those in the US. Koopmanschap et al. (1995) suggested that the
difference in medical practice and health care systems may explain a substantial part of the
divergent results; demographic or epidemiological aspects seemed less fmportant
{Koopmanschap et al,, 1995) . Institutional differences related to social sccurity arrangements
played an important role in explaining variations in indirect costs across the three countries.
The costs due to disability were relatively high for the Netherlands, mainly because of

favourable social insurance arrangements.

Besides general cost-of-illness research, several specific cost-oftiliness studies were presented,
for example, for migraine and growth hormone deficiency. A specific cost-of-illness study
offers the possibility for a detailed study on different cost divisions, for instance informal care
or reduced efficiency while at work due to disease. These costs were 1ot part of the general
cost-of-illness studies because national data on these aspects were lacking. Furthermore, the
specific studies on growth hormene deficiency and migraine contained data on health related
quality of life of the patients compared to the general population and other chronically ill
patients.

Ideally, cost estimates of specific cost-of-illness studies should add up to the total cost of illness.

DPue to methodological problems this is not the case, however.

11.2, Comparability

Standardisation of research methodology is a prerequisite for the comparability and relability
of the use of cost-of-iliness studies in health policy planning, In this paragraph we sumumarise

some methodological problems that occwrred while performing and comparing cost-of-illness

studies.
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11.2.1 General and specific cost-of-iliness studies

Methodological differences between cost-of-illness studies may hamper comparisons of the
resutlts, The cost estimates of general cost-oftiliness studies are based on the so-called ‘top
down' approach. The total costs are divided to diagnosis, age and gender based on a common
denominator, for example hospital days. Using this method the costs incurred by all diagnosis
groups were calculated using the same prentise, so the results are comparable, but may be less
exact. When estimating the cost of a specific disease category the direct costs are generally
estimated using the ‘bottom-up’ approach. A detailed study on the use of resowrces for treatment
and/or care is carried out per patient group. These volumina are multiplied by the corresponding
prices and the number of patients per type.

General cost-of-illness studies proceed by allocating a given cost category to the diseases
causing the costs, thereby avoiding double counting. The latter may occur in a specific cost-of-
itlness study when in the presence of multiple diseases, health care costs may be included for
which the disease in question is reported as a secondary condition. In the general cost-of-illness
study the tolal costs are divided by using data on the primary diagnosis. Therefore, the cost of

diseases that often prevail as co-morbidity are possibly underestimated.

11.2.2. Incidence and prevalence method

The incidence-based and prevalence-based methods may lead to different estimates of cost of
illness. Depending on the course of the disease and the pupose of the cost-of-illness study the
prevalence or incidence method is applicd. To determine the economic burden resulting from
the prevalence of a disease in a given year and to indicate areas for future cost-effectiveness
studies, the prevalence method is a suitable approach. However, to determine the cost
consequences from an increase or decrease in the incidence and/or changes in the course of a
disease, then the more complicated incidence method is more appropriate. The cost estimates of
both approaches will be similar in case of acute conditions with short duration. The differences
it costs estimates between both approaches will increase ceteris paribus when the incidence is

declining, because the prevalence method captures the cost of chronic patients from larger
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incidence cohorts of earlier years. With regard to the direct costs the estimates using the
prevalence methed will be higher compared to the incidence method when the annual treatment
costs are declining over time. In general, the cost estimates will be higher using the prevalence
approach compared to the incidence method because some of the costs are not discounted in the
prevalence method which are discounted in the incidence method.

The prevalence method was applied in all cost-of-iliness studies described in this thesis, except
for the analysis of the future cost of colorectal cancer. We demonstrated thai when estimating
the future costs of a demographic scenario the results using the prevalence and incidence
methods were comparable. However, if epidemiological frends are included, the incidence
method provides more realistic predictions of future costs than the prevalence method. The
refevatice of the epidemiology for future costs is demonstrated for colorectal cancer (chapter 5

of this thesis),

11.2.3. Co-morbidity

In the presence of multiple diseases it may be difficult to indicate the burden of illness, because
the contribution to the fofal costs of the specilic disease, may not be clear. This was
demonstrated in the study on the burden of hypopituitarism in adults after pituitary surgery. The
underlying research question was to estimate the burden of growih hornnone deficiency. In the
present study design the differences in costs and in health status compared with the general
population cannot be attributed entircly to growth honinone deficiency as these patients suffer
from co-morbidity. Further study is therefore needed to compare patients who have pituilary

surgery either with or without growth hormone deficiency.

11.2.4. Limitations data-sources

The information on medical conswmnption may be extracted from various sources. In the
Netherlands a growing number of hospitals have computerised patient information systems. If
such a system is not available or the data are not complete than the information should be
gathered from patient files using a standard registration form. In addifional other data sources
such as judgimental assessments from experts may be incorporated. Besides volumes, the costs
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are also determined by prices. In the absence of real prices, tariffs are often used for calculating
the costs, However, tarifis may strongly deviate from the real costs. These limitation may cause
serious ertors in the estimates. In a sensitivity analysis the influence of the major possible

sources of error should be studied.

11.3.  Health and Labour Questionnaire

Depending on the specific diagnosis indirect costs may be an important aspect of the cost of
illness. Data of national statistics on absence from work are oflen insufficient. Diagnosis
specific data on short absence from work is lacking in the Netherlands and sick leave
registration is influenced by changes in social security regulations, The Health and Labour
Questionnaire (HLQ) supplied the necessary detailed information on absence from paid woik,
reduced productivity at work and unpaid production losses. Reduced productivity at work and
unpaid production is [acking in a national statistic.

The HLQ) consists of four modules to collect data on absence from work, reduced productivity,
unpaid labour production and labour-experienced trouble. The HLQ was applied in a
representative sample of the Dutch population, migraine patients, adult patients suffering from
growth hormone deficiency, a study on electrostimulation of the bladder in patients with spinal
cord injury and in patients with hip or knee problems. Finally, the HLQ was applied in a study
on the costs and effects of microsurgery versus radiosurgery in freating acousticus neurinoma.
We tested the feasibility and validity of the HLQ using data from these applications. Analysing
the quality of the HLQ we discemed {wo types of criteria, that is practical and conceptual

criteria (Essink-Bot ¢t al., 1995). Practical criteria detenmine the feasibility of a questionnaire.

11.3.1. Feasibility

We used the response rate, the missing values rates, the completion time and the remarks of the
respondents as empirical indicators of feasibility. According to these indicators the HLQ was

well understood by respondents (patients and non-patients) of different age and gender.
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11.3.2. Validity

Conceptual criteria relate to validity, 1.e. the extend fo which the instrument measures the
characteristics as intended. Three types of validity are distinguished: content validity, criterion
validity and construct validity. Content validity refers o theoretical testing of the content of an
instrument, i.e. representative coverage of all relevant domains, Criterion validity requires a
measurable superior reference criterion. Determining of construct validity requires empirical
testing of a prioti hypotheses about the instrament under study with an instrument of proven
validity.

The HLQ attempfs to produce data on the economic effects of illness on labour performance
from a societal perspective, Apart from absence from work, the HLQ allows for collection of
quantitative data on production losses without absence (reduced efficiency) and production loss
of unpaid labour. The modular format pennits the omission of questions that are not applicable
to the research population. The format of the HL(QQ was suitable for application in a broad range
of diseases,

Module 1 of the HLQ appeared to be a valid instrument for measuting disease and non-disease
specific absence from work, With respect to several diseases, migraine for example, reduced
productivity at work was responsible for an important part of the total indirect costs. The study
on the cost of migraine indicated that there was a low correlation between the results of
alternative measurement methods of reduced productivity at work using a questionnaire
(module 2). Validation of this part of the questionnaire was not possible because of lack of a
gold standard. Therefore, additional research on measuring reduced productivity at work using a
detailed questionnaire is necessary. Measuring output (loss) per worker is the most direct way to
ovaluate reduced productivity and may be considered as a valid reference. Validating
alternative measurement instruments used in the HLQ on reduced productivily requires
comparison of these results with outcomes of direct output measurement. Currently, the Institute
for Medical Technology Assessment is performing a validation study.

Except for child care, module 3 of the HLQ appeared to be suitable for assessing time spent on
unpaid labour. This module attempts to quantify production losses of groups of’ patients who
do not have a paid job, such as the elderly, women or children. In the presented studies these

costs were minor compared to production loss of paid labour because of the small number of
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hours Jost and the relative low valuation of unpaid production. Using the HLQ in the study of
acoustics neurinoma patients indicated that part of the household tasks was taken over by other
members of the household, friends or neighbours. The results on the impediment score in
module 4 of the HLQ showed that the instrument could reveal the expected changes of
impediment due to treatment. Table 11.1 presents the main results of the application of the HLQ

in several studies,

Table 11.1  Overview studies using Health and Lahour Questionnaire

HLQ Modules® Results
General population 1,2,34  Reference data for absence from work, reduced
efficiency, wnpaid production and Ilabour
performance
Migraine patients 1,234 Indirect costs 80% of the total cost of illness of

which 51% due to reduced efficiency. No indication
of household production losses compared to the
control group.

Adult GHD patient 1,2,4 Higher absence rates compared to the reference data.
No indication of reduced cfficiency.

Acousticus neurinoma [,2,3,4  Patients treated by microsurgery had significantly
higher indirect costs compared to radiosurgery, a
higher impediment score and a higher percentage of
patient of which household tasks were taken over by
family members.

Spinal cord injury 34 High wvariation in tfime spent on household
production.
Hip patients 34 Household production losses due to iilness and a

higher impediment score compared with the
reference population.

Knee patienis 34 Household production losses due to illness and a
higher impediment score compared with the
reference population.

“Module 1 ‘absence from work’, Module 2 ‘reduced efficiency at work’, Module 3 ° unpaid
production’ and Module 4 © impediment to paid and unpaid labour’.
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In the case of studies in which we did not have a control population, we used the data from
the general Dutch population as reference data. In the study on hypopituifary adults with
growth hormone deficiency, the application of the HLQ indicated that the indirect costs per
year per patient were higher than the direct costs, We found no indication for reduced
performance at work in this patien{ group. Applying the HLQ in the study of acousticus
neurinoma patients indicated that the indirect costs were much higher in the microsurgery
group compared to the group freated with radiosurgery, Assuming a reasonable occupancy of
the expensive radiosurgery equipment we demonstrated that the same is frue of direct costs.
Furthermore, the HLQ demonstrated that in a higher percentage of the group treated by
microsurgery compared to the radiosurgery group household tasks were taken over by others.
Therefore, the HLQ indicated a betier performance and lower indirect costs for the radiosurgery
group. The results of the HLQ amplified the fact that for the short-term treatment of patients
with an extra-meatal tumour diameter of the acoustic newinoma of less than 3 centimetres with
radiosurgery is more cost-effective than microsurgery.

In the study on spinal cord injury, there was a high variation in the time lost to unpaid
production, which precluded any meaningful generalised interpretation of the results, Further
research on this part of the questionnaire is desirable. The research on unpaid production losses
due to illness should, in the first instance, emphasise the losses in terms of volumina, rather
than the valuation, because the monetary value of houschold production is still a subject of
discussion. The low valuation of unpaid production compared to paid work may underestimate
the social consequences for certain patient groups as demonstrated in the study of hip and knee

patients,

A cost-of-illness study is a tool for policy-makers to invesiigate the current and future cost
of illness, For economic evaluation to have an impact on public policy, the results should
relate to the real world that policy-makers are facing, Economic evaluations do not
incorporate the imporiance of the distribution of costs and social consequences into the
analyses. Therefore, the techniques of economic evaluation are just one step in the process of
decision-making in health care. In this process, cost-of-illness studies may serve several
purposes. The following applications were discussed in this thesis. Cost-of-illness studies

may be applied as input for scenario analyses. Tn a steady-state situation the future costs may
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be estimated by using the prevalence methed. However, if it seems likely that changes in
epideniological and/or technological development may be expected, and which will have a
significant influence on the future direct costs, then the nmch more complicated incidence
method should be applied. A cost-of-illness study sesmed an useful tool for setting priorities
in health care research. However, high cost is just one of the criteria for setting priorities.
Comparing cost-of-illness studies contributes to a global understanding of the influence of
medical technology, epidemiology, health care policy and other developments on the costs.
The influence of these components in fufure cost-of-iliness studies deserves further research.
The HLQ scems a usefud instrument for estimating the indirect cost of paid and unpaid
fabour. The feasibility, reliability and validity of the module on ‘reduced efficiency’ and

‘unpaid production’ remain to be investigated.
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SUMMARY

In this thesis we indicated the relevance of general and specific cost-of-illness studies for
health care policy. The comparability of resuits of cost-of-illness studies is discussed. An
instrument for estimating production losses for paid an unpaid work in cost-of-iliness or cost-
effectiveness studies is presented, The feasibility and the validity of the Health and Labour
questionnaire (HLQ) is discussed. Finally, we demonsirate the influence of the application of

the HLQ in cost-of-illness and cost-effectiveness studies

Health Policy

The role of economic evaluations in decisions in health care policy has become more
important due to the development of medical technology and health care budget constraints.
Economic evaluations supply decision-makers with information on the costs and effects of
health care programmes. Economic evaluations do not incorporate the imporfance of
distribution of costs and the sociat consequences into the analyses. Therefore, the technigues
of economic evaluation are just one step in the process of decision-making in health care.
With regard to heaith care policy cost-of-illness studies may serve several purposes. Firstly,
cost-of-iliness cstimates may be a first step towards targeting findamental or applied
research. Secondly, they may be applied as input for scenario analyses and produce estimates
of future costs. Thirdly, a comparison of estimates of costs of illness studies may provide
information on the costs consequences of demographic, price, epidentiological development
and other reasons. Finally, a cost-of-illness study is a first step in constructing a multi-discase
model of public health.
A complete cost-of-iliness study consists of 4 components;
e The direct costs, representing ihe value of resources, within and outside health care, used
to prevent, detect, treat and monitor the disease or iis effect;
¢ The indirect costs, due 1o lost production or costs to prevent a production decrease (for
paid and unpaid work) as a consequence of morbidity or premature death from the disease;
o Reduced health-related quality of life as a consequence of the disease;

o Prematurec death.
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A general cost-of-illness study provides a comprehensive description of all diseases. Specific
cost-of-iliness studies, on the other hand, concentrate on one disease or disease category. This
thesis comprises both general and specific cost-of-illness studies

Prioritisation

In a study on mental iliness in the Netherlands, cost of iliness was used a tool as a first step
towards targeting future research arcas. Four disease categories - schizophrenia, depression,
anxiety disorders and alcohol-related problems - were selected. However, the high cost of
disease is not a sufficient condition for priority-setting. Additionally, we have made an
inventory of the effectiveness of the relevant interventions and possible competitiveness with
other interventions in {erms of effectiveness and costs. For schizophrenia we compiled a list of §

topics for fture cost effectiveness studies.

Future costs of illness

In a general study on the cost of illness for the Netherlands, the total costs of all diseases by age
and gender, categorised into 48 important disease categories, were estimated. Mental disorders
{20%) and discases of the circulatory system (9%) bear the highest health care costs (direct
costs). Locomotion disease (24%) and mental disorders (19%) had the highest costs due
production losses (indirect cosis), applying the human capital method.

The direct cost estimates for 1988 were linked to demographic development in order to estimate
health care costs for 2030. These projections show that chronic non-fatal diseases dominate in
future costs. When epidemiological and medical technological changes are also taken into
account the projection become more reliable. With respect to colorectal cancer a three-phase
disease model was used for predicting the future cosls. We presented costs estimates based on
several scenario’s. These costs predictions showed that an equal increase of future prevalence
may bear different cost implications. If the rise is due to higher incidence, the cost will increase
substantially. If the progress of prevalence is due to survival improvement, the increase will be

less prominent because, in the intermediate phase, anntial costs are modest
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Comparison

A comparison of the direct cost estimates for 1988 with a study from 1994 indicated that the
total costs increased by 5.3% annually, Half of this increase was due to wage and price
increases in health care. Demographic development was responsible for 25% of this increase
and the other 25% was due to epidemiological and technological development and other
reasoiis.

The indirect cost of all diseases for the Netherlands were compared to estimates for Sweden
and the US., We found large differences in the share of the indirect costs in GDP as in the
constituling elements, absence from work, disability and mortality. The level of indirect costs
due to absence from work and the distribution according to diagnosis are quiie similar for the
two Buropean countries. The costs of disability were particularly high for the Netherlands
mainky due to favourable social insurance arrangements. The large number of deaths at young
age in the US is responsible for the higher mortality costs compared {o the fwo European

counities.

Comparability

Resulis from general and specific cost-of-illness studies are often not comparable due to
methodological differences. General cost-of-iliness studies calculate the cost and distribute
this total figure across disease categories. Specific cost-of-iliness studies are generally
calculated by multiplying volumina by the corresponding prices and the number of patients per
fype.

The incidence and prevalence method may lead to different estimates of cost of illness
depending on the course and duration of the disease. In estimating the future costs for a
demographic scenario the results of both approaches are comparahle, However, the incidence
approach provides the best measurements where epidemiological trends, course of the disease
and/or costs of treatment are concerned. Finally, the methods for estimating the indirect cost
may differ, In general, the human capital method is applied which estimates the potential

economic production losses caused by diseases. The friction costs method, however, takes
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into account short and long run processes in the economy which reduce the production losses

substantially as compared to the potential losses.

Health and Labour Questionnaire

We developed the Health and Labour Questionnaire (HLQ) for collecting detailed data on
production losses by specific disease for estimating indirect costs, which are often lacking in
national registries, Furthermore, the HLQ describes the abitity to work as an indicator of
health status. The HLQ, consists of 4 modules to collect data on absence from work, reduced
productivity, unpaid labour production and labour-related trouble. We applied the HLQ in
several cost-of-illness and cost-effectiveniess studies, e.g. general population, migraine,
hypopituitary patients with growth hormone deficiency and acousticus neurinoma patients. The
results on response, feasibility and construct validity were positive. The HLQ was well
understood by patients and non-patients, and it appeared to be a valid instrument for measuring
discase and non-discase specific absence from work., With respect fo migraine, reduced
productivity at work was responsible for an important part of the total indirect costs, This study
indicated that there is a low correlation between the results of alternative measurement methods
of reduced productivity at work using a questionnaire. Validation of this part of the
questionnaire was not possible due to lack of reference data. Additional research on measuring
reduced productivity at work using a detailed questionnaire is necessary. Currently, the institute
for Medical Techuology Assessment is performing a validation study. Except for child care,
module 3 of the HLQ appeared to be suitable for assessing time spent on unpaid labour. Using
the HLQ in the study of acouticus neurinoma patients could indicate substitution of household
tasks by other members of the household, Finally, the results on the inpediment score in
module 4 of the HLQ showed that the instument could reveal the expected changes of

impediment due to treatment
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SAMENVATTING

In dit proefschrift wordt de beleidsrelevantie van totale en ziekte-specificke ‘kosten van ziekte’-
studies onderzocht. De vergelijkbaarheid van de resultaten van ‘kosten van ziekte’-studies
wordt besproken. Tevens wordt cen meetinstrument voor de bepaling van produciieverliezen bij
betaald- en onbetaald werk als gevolg van ziekte gepresenteerd. De haalbaarheid en validiteit
van deze zogenaamde ‘Ziekte- en Werk® (Z&W) vragenlijst wordt onderzocht, Tenslotte, is de
invioed van de toepassing van de Z&W vragenlijst op de resultaten van ‘kosten van ziekte’-

studies en kosten-effectiviteitsanalyses bestudeerd.

Beleidsrelevantie

Het belang van economische evaluaties bij beleidsbeslissingen is foegenomen door
kostenbeheersing en de ontwikkeling van medische technologie in de gezondheidszorg.
Economische evaluaties verschaffen beleidsmakers informatie over kosten en effecten van
gezondheidszorgvoorzieningen. Economische evaluaties geven geen inzicht in de verdeling van
de kosten en maatschappelijke consequenties van beleidsbeslissingen. Daarony zijn vanuit de
resultaten van economische evaluatie niet zonder meer conclusies voor beleid te trekken. In het
licht van beleid kan een ‘kosten van zickte’-studie de volgende doeleinden dienen. In de eerste
plaats kan een ‘kosten van zickle’-studie leidraad zijn voor de bepaling van prioriteiten in
fundamenteel en toegepast onderzock. Een tweede belangrijke toepassing van onderzoek naar
‘kosten van ziekte’ is die in scenario-analyses, Ten derde kan een vergelijking van resullaten
‘kosten van ziekte’-studies inzicht verschaffen over de invieed van demografische-
epidemiologische-, prijs en overige ontwikkelingen op de kosten. Tenslotte, kan een ‘kosten van

ziekte'-studie als onderdeel dienen van de ontwikkeling van een volksgezondsheidimodel.
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Een fotale ‘kosten van ziekte’-studie bevat meestal één of meer van de volgende vier

componenten:

¢ de directe kosten, waarmee de kosten worden bedoeld die direct met de behandefing van de
zickte samenhangen; .

e de indirecte kosten, waarmee de verloren productie wordt aangeduid ten gevolgen van
ziekteverzuhin, arbeidsongeschiktheid of vroegtijdige sterfie vanwege ziekte;

¢ de vermindering van kwaliteit-van-leven waarmee ziekie gepaard gaat;

s en vroegtijdige sterfie.

Een totale ‘kosten van ziekte'-studie biedt een overzicht van de kosten van alle diagnostische
categorieén. Een ziekte specificke studie, zoals het woord al aangeefi, geeft de kosten voor één
diagnose of diagnose-catogorie. Dit proefschrift bevat fotale en specificke “kosten van ziekte’-

studies.

Prioriteren

In cen studie over kosten van psychische aandoeningen, wordt een ‘kosten van zickte'-studie
gebruikt als eerste stap voor de selectie toekomstig onderzoeksgebieden. In deze studie zijn
eerst de diagnosecategoricén geselecieerd met hoge directe kosten e weten: schizofrenie,
depressie, angststoomissen en alcohol gerelateerde problemen. Hoge kosten zijn echier geen
voldoende voorwaarde voor het inzetten: van meer middelen. Aanvullend dient informatie over
kosten-effectiviteit, van interventies die in cen dergelijk ziektegebied kunnen worden
ondernomen, beschikbaar te zijn. In cen literatuur studie zijn gegevens over effectiviteit van
interventies geinventariseerd en geanalyseerd. In dit proefschrifi is dit traject voor schizofrenie

uitgewerkt en is vervolgens een lijst van 8 onderzoeksgebieden geidentificeerd.

Toekomstige ‘kosten van ziekten’

In cen ‘kosten van zickte’ studie voor Nederland zijin de totale kosten toegewezen aan 48

diagnostische categorie#n. Psychische aandoeningen (20%), gevolgd door hart- en vaatziekten
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{9%) =ziin verantwoordelijke voor het hoogste aandeel in de directe kosten, Voor de indirecfe
kosten zijn aandoeningen van het bewegingssielsel (24%) en psychische ziekten (19%) de
belangrijkste. De indirecte kosten zijn berekend op grond van de human capital methode.

De directe kostenschatting voor 1988 hebben als basis gediend voor een projectie van de kosten
in 2030 op grond van demografische onbwikkeling. De schattingen geven aan dat de kosten van
niet-fatale aandoeningen zullen domineren in de tockomst. Tevens komt naar voren dat naast
demografische ook epidemiologische en economische factoren in deze schatting dienen te
worden opgenomen om tot betrouwbare voorspellingen te komen. Voor de bepaling van
toekomstige kosten van colorectum kaniécr is cen ziektemodel gebruiki. De kosten zijn
berekend wvoor verschillende scenario’s. De kosten voorspellingen laten zien dat een
overeenkomstige toename van de prevalentie verschillende implicaties voor de kosten kan
hebben, Wanneer de toename het gevolg is cen stijgende incidentie dan zullen de kosten sterk
toenemen. Wanneer de toename in prevalentic het gevolg is van overlevingverbetering dan
zullen de kosten minder snel stijgen, omdat de kosten voor behandeling in deze fase gemiddeld

lager zijn.
Vergelijking

Een vergelijking van de resultaten van de ‘kosten van ziekte’ -studies voor 1988 en 1994 geeft
aan dat kosten jaarlifks met 5,3% zijn gestegen. Na de totale kostenstijging komt de helft voor
rekening van de loon- en prijsstijging in de gezondheidszorg. De demografische ontwikkeling is
verantwoordelijk voor een kwart van de kostenstijging. Het resterende deel wordt veroorzaakt
door epidemiologische en technelogische ontwikkelingen en overige oorzaken.

De kosten van productieverliczen als gevolg van ziekte (indirecte kosten) voor Nedertand
worden vergeteken met de kostenschattingen voor Zweden en de Verenigde Staten, Er blijken
groten verschillen in ket aandeel van de totale kosten in het BNP. Tevens bestaan er grote
verschillen in het aandeel van ziekieverzuim, arbeidsongeschiktheid en mortaliteit in de totale
indirecte kosten. De verdeling van de indirecte kosten over de diagnosecategorieén zijn voor de
twee Buropese landen vergelijkbaar. De kosten voor arbeidsongeschikiheid zijnn voor Nederland
hoog als gevolg van gunstige sociale voorzieningen. Een groot aantal sterfgevallen op jonge

leeftijd is verantwoordelijk voor de hoge kosten voor sterfte in de Verenigde Staten.
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Vergelijkbaarheid

De schattingen van totale - en zickte specificke ‘kosten van ziekte’ studies zijn vaak
onvergelijkbaar als gevolg van methodologische verschillen. In tofale ‘kostenr van ziekte’-
studies worden de kosten berekend naar diagnosegroep met behulp van een verdeelsleutel. In
een ziekle-specifieke ‘kosten van ziekte’-studie worden de volume eenheden vermenigvuldigd
met de bijbehorende prijs eenheid.

Er is een onderscheid te maken tussen de een benadering die vitgaal van prevalentiegegevens,
en een die op incidentiegegevens is gebaseerd, Afhankelijk van het verloop en de duur van de
ziekte kunnen de incidentic- en prevalentie methode tot verschillende kostenschattingen leiden.
Projecties van ‘kosten van ziekle’ zijn vergelijkbaar voor beide methoden. Ons onderzoek geeft
echter aan dat de incidentiemethode nauwkeuriger resultaten geeft met scenario’s waarin
epidemiologische trends, veranderingen in verloop van de ziekte enfof kosten van behandeling
zijn opgenomen. Daamaast kan de wijze van berekening en waardering van de indirecte kosten
verschillen. Hierbij wordt nog vaak de human capital methode foegepast, waarbij de brufo
inkomsten van personen over de gehele periode waarin ze tengevolge van ziekteverzuim niet
kunnen werken, worden genomen als waarde voor de verloren productie. De frictickosten-
methede, waarbij rekening wordt gehouden met opvang en vervanging van arbeid, komt op
realistischer schattingen die een factor 10 lager zijn dan de indirecfe kosten op basis van de

humat: capital methode.

Ziekte en Werk vragenlijst

De vragenlijst voor Ziekte en Werk (Z&W) is ontwikkeld om gedetailleerde informatie te
verzamelen over producticverliezen van diagnoses voor bepaling van de indirecte kosten van
ziekte, aangezien nationale regisiratic systemen vaak onvolledige informatic bevatten.
Daarnaast beschouwt de Z&W vragenlijst het vermogen om te werken als een indicalor van
gezondheidstoestand. De Z&W vragenlijst bestaat vit 4 modules om informatie verzamelen
over ziekteverzuim, productieverliezen zonder verzuim, productie in de onbetaalde sector (w.o.

huishoudelijk werk en vrijwilligers werk) en ervaren hinder tijdens werk als gevolg van
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gezondheidsproblemen. De Z&W vragenlijst is toegepast in verscheidene studies. De
studiepopulaties waren onder andere; de algemene populatie, migraine patiénten, volwassen
patiénten met groeihonmoon deficiéntic en patiénien die zijn behandeld vanwege een
brughoektumor. De resultaten met betrekking tol response, haalbaarheid en de constructie
validiteit zijn positief. De Z&W vragenlijst werd goed begrepen door patiénten en niet-patienten
en het blijkt cen betrouwbaar meetinstrument voor ziekte-specifiek en niet-ziekte specifick
verzuim. In de studie over migraine blijkt dat productieverlies zonder verzuim verantwoordelijk
is voor een aanzienlijk deel van de fotale indirecte kosten, Deze studie geeft een lage correlatie
aan tussen de resultaten van verschillende meetinstrumenten voor productieverlies zonder
verzuim. Validatie van dit gedeelte van de vragenlijst was niet mogelijk door het ontbreken van
referentiewaarden. Aanvuilend onderzoek et beirekking tot meeting van productieverliezen
zonder verzuim met behulp van cen vragenlijst is noodzakelijk. Momenteel voert het instituut
voor Medische Technology Assessment een validiteitsonderzoek uit met betrekking tot module
2 van de Z&W vragenlijst, Met uitzondering van het meten van ‘kinderverzorging’, onderdeel
van module 3, is de Z&W vragenlijst cen betrouwbaar instrument voor bepaling van de
tijdsbesteding aan onbetaalde productic. In de studie bij pati€nten die zijn behandeld vanwege
een brughoektumor gaf de Z&W vragenlijst aan dat er substifutie plaatsvond van onbetaald
werk van de patignt naar overige leden van het huishouden. Tenslotte blijkt module 4 van de
Z&W vragenlijst de invloed van veranderingen in gezondheidstoestand op het vermogen te

werken in kaart te kunnen brengen.
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