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INTRODUCTION

TOWARDS A RE-THINKING OF THE QUANTIFICATION OF 
COSTS AND BENEFITS IN HEALTH CARE DECISION MAKING

Economic evaluation methods in health care 

The relationship between health and economic growth is one of the 
cornerstones of development economics. Apart from the obvious reductions 
in health care budgets as a result of “good health”, there are several other 
channels through which health infl uences economic growth. The most 
profound mechanisms with which “good health” may boost economic growth 
is through increased productivity and improved educational outcomes. 
Health is an important component of human capital. Healthy workers are 
physically and mentally more energetic, more productive, less absent from 
work and less likely to be employed part-time or to face disabilities whilst, 
healthy workers earn higher wages1. Thus, “good health” is a determinant of 
productivity which can be shown to infl uence economic growth. Similarly, 
healthy childhood may result in better educational attainment which, in the 
long-term, yields signifi cant productivity growth and higher earnings1. 

On one hand economic growth and public investments in health care 
infrastructure have led to the improvement of health status, on the other hand, 
pressures to fi nances have been put. Increasing longevity is one of the reasons 
often reported to contribute in the rise of costs. However, health expenditures 
are rising as a result of several other reasons including, higher incomes; new 
technologies and medical progress; ineffi  cient organization and fi nancing of 
health care systems; higher relative prices for health care inputs; increasing 
expectations of populations2. Acknowledging the scarcity of resources, cost 
pressures mandate rationalization and attainment of economic effi  ciency. 

In the past decades, economic evaluations in health care have been a valuable 
tool for identifying effi  cient allocations of resource and have informed 
resource allocation decision making. The rationale behind conducting 
economic evaluations is to aid decision making with the goal of maximizing 
economic effi  ciency from a given budget3. Effi  ciency is a relative concept. It 
is an indicator of success and a comprehensive measure of the performance 
of a production unit. Effi  ciency is defi ned by comparing its input and output 
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to those of the best performing of its peers e.g. a novel therapy versus the 
current standard of care. In other words, effi  ciency is defi ned by comparing 
observed to optimal productive performance.

Effi  ciency has diff erent concepts. The commonest effi  ciency concept 
is technical effi  ciency. Traditional economic evaluations in health care 
address mainly the issue of technical effi  ciency. Technical effi  ciency refers 
to the conversion of inputs into outputs relative to best practice. Technical 
effi  ciency refers to the ability of a production unit to avoid waste of resources 
by producing as much output as input allows, or by using as little input as 
output production allows. 

Allocation (or price) effi  ciency refers to whether inputs, for a given level of 
output and set of input prices, are chosen to minimise the cost of production, 
assuming that the producer, being examined, is already fully technically 
effi  cient. Thus, allocative (or price) ineffi  ciency occurs when inputs are 
employed in wrong proportions, with respect to their prices. Overall (or 
cost) effi  ciency exists when a producer is simultaneously technically and 
allocatively effi  cient. Finally, scale effi  ciency relates to a state, at which 
production takes place in optimal size units. The decomposition of effi  ciency 
described above is summarised in Figure 1. Economic evaluation methods 
of health care technologies may partly or fully address the aforementioned 
economic concepts of effi  ciency depending on the metrics they use.

Figure 1 Economic evaluation methods and effi  ciency
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Economic evaluations of health technologies, traditionally quantify the 
cost-eff ectiveness or cost-utility of a new technology against a comparable 
intervention3. Hence, economic evaluations tend to quantify the benefi ts 
and costs of therapeutic or preventative interventions from the narrow 
perspective of the health services. In several cases, a societal perspective is 
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considered after taking into account productivity losses, in terms of sickdays 
and costs that diseases incur to caregivers. Costs are typically expressed as 
the diff erential of a novel therapy or health intervention with the costs of the 
current standard of care or compared to no intervention. Notwithstanding 
the diffi  culties in expressing benefi ts in monetary terms, cost benefi t analysis 
(CBA) is deemed as the most comprehensive method for addressing allocation 
effi  ciency. Moreover, the results of CBA enable comparisons with other 
publicly funded investments in the fi elds of health care or more widely.

Conventional economic evaluations mainly address the issue of technical 
effi  ciency from the perspective of the health care system. Hence, they may 
inform decision within a certain budget and do not facilitate cross-sectorial 
resource allocation. An important caveat of adopting a conventional economic 
evaluation framework (i.e. cost-eff ectiveness analysis) is the limited ability 
of the analysis to encompass and quantify wider consequences. Despite the 
magnitude of the broader benefi ts and their importance for the society and 
the governmental health care and social insurance budgets, such narrow 
analyses consider wider consequences as intangible and unquantifi able. 
For example, in children, a preventable or treatable disease may be linked 
to a neurological sequel, resulting in cognitive impairment and poor school 
performance. School performance and educational attainment, in turn, have 
been reported to have a well-established causal relationship with lifetime 
labour market outcomes i.e probability of employment and lifetime earnings4. 

Furthermore, the improvement of health conditions or the prevention of 
diseases may have behavioural eff ects that, in turn, may alter economic 
decisions (i.e increased consuming, investment behaviour and capital 
formation through savings) that encourage long-term economic sustainability 
and growth5. Figure 2 illustrates a potential range of narrow and wider 
benefi ts arising from preventive health interventions such as immunizations 
that conventional economic evaluations may fail to capture. 

The caveats of conventional economic evaluations are more prominent with 
immunizations against infectious diseases5. The benefi ts of immunizations 
may take years to materialize and in many cases are attributed to externalities. 
Apart from infectious diseases, several chronic diseases may not only 
negatively impact health care service budgets, but may also undermine 
governments’ future expenses and revenues. Expenses would include a 
number of allowances (e.g. housing and disability benefi ts and special 
schooling) whereas reduced lifetime earnings would yield less governmental 
revenues in terms of future tax. 
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Figure 2 Narrow and wide health benefi ts quantifi ed in CBA
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Approaching economic evaluations in health care from a broad perspective 
that accounts for a considerable proportion of both immediate and broader 
health benefi ts and externalities, requires a new conceptualization and 
quantifi cation of benefi ts5. By adapting a wider societal perspective, broader 
economic analyses have quantifi ed the burden of several chronic and 
infectious diseases and subsequently the broader benefi ts of treatments 
and or preventive measures. These analyses suggest that the employment of 
additional methods to traditional economic evaluations are required in order 
to capture the economic consequences of diseases and therefore the benefi ts 
of therapeutic and preventive interventions.

The adoption of a societal perspective may inform the quantifi cation of 
the burden of disease however, it may not capture the benefi ts for the 
governmental budget. Moreover, it is increasingly recognized that diseases 
resulting in individuals withdrawing from the workforce, working ineffi  ciently 
(i.e presenteeism), retiring or dying prematurely has, apart from societal, 
important fi scal consequences for governments6, 7.
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Furthermore, ageing poses two sets of fi scal pressures to publicly fi nanced 
health care systems, namely, decreasing income, and increasing health care 
resource utilization. Fiscal loss associated with ill-health, disability, premature 
retirement and mortality pose a considerable burden on central and regional 
governmental budgets. The fi scal consequences of diseases and subsequently 
the fi scal benefi ts of health care interventions are largely ignored, despite 
their importance for the long-term sustainability of tax-funded health care 
and social protection systems. 

The economic theory off ers a range of methods for quantifying the fi scal 
consequences of health and health care interventions. These methods may 
quantify the government perspective or fi scal consequences of government 
funded health care interventions and inform resource allocation decisions, 
both within and outside the health care public budgets. In light of the above, 
this Thesis aims at identifying novel methodologies and analytic frameworks 
for quantifying the fi scal impact of diseases and of therapeutic and/or 
preventive health care interventions. 

In what follows, a short review of infectious and chronic conditions with a 
broader impact is presented. In the subsequent sections of this Thesis case 
studies from immunizations and Attention-Defi cit-Hyperactivity Disorder 
(ADHD) are presented wherein, the broader economic and fi scal consequences 
of health care interventions are quantifi ed. 

Infectious diseases with broader consequences 
Several broader economic evaluations suggest that a proper accounting of the 
impact of immunizations against infectious disease require an understanding 
of the broad scope of immunization-mediated benefi ts5. These studies suggest 
that ignoring the wider benefi ts of immunizations may lead to ill-informed 
decisions on vaccine adoption and thus, a broader perspective should be 
taken in the economic evaluations.

Bloom et al. quantifi ed the broader economic impact of immunizations by 
linking the survival benefi t resulting from several paediatric immunizations 
and the relationship between health status, adult height and wages in order 
to estimate the return on investment (ROI) of a GAVI childhood immunization 
program8. The research projected that increasing childhood vaccinations’ 
coverage would result in the increase of adult life expectancy by half a year 
initially and by one and a half years by 2020. Using macroeconomic methods for 
population-based economic projections, Bloom and colleagues estimated that a 
paediatric vaccination program would have a return on investment (ROI) of 18% 
by 20208. The projection of the benefi ts employed a previous macroeconomic 
research showing the positive relationship between economic growth and social 
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infrastructure which, in turn, includes health care9. In a similar analysis, in 
the Philippines it was found that vaccination signifi cantly improved cognitive 
development as measured by language, mathematical, and non-verbal reasoning 
test scores. Translating cognitive gains due to childhood vaccination into adult 
income was expected to yield a positive rate of return9. 

Lucas (2010) assessed the impact of malaria eradication on educational attainment. 
Using data from Sri Lanka and Paraguay, malaria eradication increased the years 
of educational attainment and literacy10. The study reported that eradicating 
malaria would yield gains in GDP per capita of $15 to $75 through the education 
channel alone. Based on the estimated cost of a long lasting insecticide treated 
bed net of $10, the results suggested that a highly positive benefi t: cost ratio, 
attributable to the educational eff ect only, may be attained.

Chronic diseases with broader consequences
There is a plethora of evidence in the literature, across several therapeutic 
categories, demonstrating the broader societal and economic burden of 
chronic diseases. The burden of chronic diseases may be linked not only to 
the diseased individual but may extend to the caregiver i.e family members, 
parents and spouses. 

Numerous studies have described the impact that ADHD can have on 
educational outcomes. For example, children with ADHD are regularly found 
to have lower educational attainment, increased likelihood of dropping out of 
school and grade retention compared to children without ADHD11-15. Although 
reduced educational performance in ADHD children has some immediate 
societal cost implications, the costs of reduced educational achievement may 
impair lifetime opportunities for ADHD individuals because of education-
linked wage eff ects that will persist over the course of life11.

Rheumatoid arthritis is another potential source of considerable disability 
and reduced productivity in terms of sickdays and increased unemployment. 
A retrospective, cross-sectional study in the US quantifi ed that the annual 
earnings losses of rheumatoid arthritis ranged between $2,319 and $3,40716. 
Similar results were produced by another US study, which from the Medical 
Expenditures Panel Study (MEPS) estimated the loss of earnings among 
working-age adults with arthritis and other rheumatic conditions (ages 
18–64 years)17. 

Moreover, psychiatric disorders have been shown to result in negative 
economic and educational outcomes. A UK study reported that psychiatric 
disorders in adolescents were associated with reduced workforce 
participation, lower income and lower economic living standards at age 
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3018. Moreover, the study projected a higher probability for adolescents with 
psychiatric disorders to be employed part-time, dependent on social security 
and benefi ts, to have lower incomes and living standards and to have less 
educational attainment. Several other studies reported a considerable loss of 
human capital for individuals with an early-onset chronic depression19-20.

Furthermore, an important intergenerational component on the relationship 
between socioeconomic status and health exists. A recent US study reported 
that individuals, whose parents were relatively healthy during their early 
life, showed higher college completion rates21. From a parent’s or caregiver’s  
perspective, children’s’ or spouses’ health may result in reduced employment 
rates and earnings22-24. Mothers of children with autism spectrum disorders 
were reported to earn 35% less than the mothers of children with another health 
limitation and 56% less than the mothers of children with no health limitation25. 

In the present Thesis, a quantitative analytic methodological framework for 
assessing the broader economic and government perspective of health conditions 
and the broader benefi ts of therapeutic interventions and immunizations is 
presented. Case studies relating to paediatric conditions and adolescent and 
adult vaccinations are presented. In addition, a critical appraisal of the economic 
evaluation methods is conducted. The observed gap between microeconomic 
and macroeconomic methods is analysed with the aim to identify methods 
adequately refl ecting the broader economic benefi ts of health interventions. 

References
1.  Bloom DE, Canning D, Sevilla J. The Eff ect of Health on Economic 

Growth: A Production Function Approach. World Development 
2004;32(1):1-13.

2.  Figueras J, McKee M. Health Systems, Wealth and Societal Well-being. 
New York: Open University Press; 2012.

3.  Drummond MF, ‘O’Brien B, Stoddart GL, Torrance GW. Methods for 
the Economic Evaluation of Health Care Programmes. 2nd ed. Oxford: 
Oxford University Press , 1997.

4.  Psacharopoulos G, Patrinos H. Returns on investment in education: a 
further update. Educ Econ 2004;12(2):111-34. Educ Econ 2004;12(2):111-34.

5.  Barnighausen T, Bloom DE, Canning D, et al. Rethinking the benefi ts 
and costs of childhood vaccination: the example of the Haemophilus 
infl uenzae type b vaccine. Vaccine 2011 Mar 16;29(13):2371-80.

6.  WHO. WHO Guide to identifying the Economic Consequences of 
Disease and Injury. Geneva : WHO PRESS, 2009.

7.  Goldman DP, Michaud PC, Lakdawalla D, Zheng Y, Gailey A, Vaynman 
I. The Fiscal Consequences of Trends in Population Health. National 
Tax Journal 2010;63(2):307-30.



Novel Economic Perspectives on Prevention and Treatment

14

8.  Bloom D, Canning D, Weston M. The Value of Vaccination. WORLD 
ECONOMICS 2005;15-39.

9.  Hall RE, ones CI. Why Do Some Countries Produce So Much More 
Output Per Worker Than Others? Quarterly Journal of Economics 
1999;114(1):83-116.

10.  Lucas AM. Malaria Eradication and Educational Attainment: Evidence 
from Paraguay and Sri Lanka. Am Econ J Appl Econ 2010 Apr;2(2):46-71.

11.  Biederman J, Faraone SV. The eff ects of attention-defi cit/hyperactivity dis-
order on employment and household incom . MedGenMed 2006;18:8-12.

12.  Biederman J, Petty CR, Fried R, et al. Educational and occupational 
underattainment in adults with attention-defi cit/hyperactivity 
disorder: a controlled study. J Clin Psychiatry 2008 Aug;69(8):1217-22.

13.  Bussing R, Mason DM, Bell L, Porter P, Garvan C. Adolescent outcomes 
of childhood attention-defi cit/hyperactivity disorder in a diverse 
community sample. J Am Acad Child Adolesc Psychiatry 2010 
Jun;49(6):595-605.

14.  Bernfort L, Nordfeldt S, Persson J. ADHD from a socio-economic 
perspective. ActaPaediatr 2008 Feb;97(2):239-45.

15.  Sobanski E, Bruggemann D, Alm B, et al. Psychiatric comorbidity and 
functional impairment in a clinically referred sample of adults with 
attention-defi cit/hyperactivity disorder (ADHD). Eur Arch Psychiatry 
ClinNeurosci 2007 Oct;257(7):371-7.

16.  Wolfe F, Michaud K, Choi HK, Williams R. Household income and 
earnings losses among 6,396 persons with rheumatoid arthritis. J 
Rheumatol 2005 Oct;32(10):1875-83.

17.  Yelin E, Murphy L, Cisternas MG, Foreman AJ, Pasta DJ, Helmick CG. 
Medical care expenditures and earnings losses among persons with 
arthritis and other rheumatic conditions in 2003, and comparisons 
with 1997. Arthritis Rheum 2007 May;56(5):1397-407.

18.  Gibb SJ, Fergusson DM, Horwood LJ. Burden of psychiatric disorder 
in young adulthood and life outcomes at age 30. Br J Psychiatry 2010 
Aug; 197(2):122-7.

19.  Esan OB, Kola L, Gureje O. Mental disorders and earnings: results 
from the Nigerian National Survey of Mental Health and Well-Being 
(NSMHW). J Ment Health Policy Econ 2012 Jun;15(2):77-82.

20.  Berndt ER, Koran LM, Finkelstein SN, et al. Lost human capital from 
early-onset chronic depression. Am J Psychiatry 2000 Jun;157(6):940-7.

21.  Boardman JD, Alexander KB, Miech RA, Macmillan R, Shanahan 
MJ. The association between parent’s health and the educational 
attainment of their children. Soc Sci Med 2012 Sep;75(5):932-9.

22.  Syse A, Tretli S, Kravdal O. Cancer’s impact on employment and 
earnings--a population-based study from Norway. J Cancer Surviv 
2008 Sep;2(3):149-58.



Chapter 1

15

23.  Syse A, Tretli S, Kravdal O. The impact of cancer on spouses’ labor 
earnings: a population-based study. Cancer 2009 Sep 15;115(18 
Suppl):4350-61.

24.  Syse A, Larsen IK, Tretli S. Does cancer in a child aff ect parents’ 
employment and earnings? A population-based study. Cancer 
Epidemiol 2011 Jun;35(3):298-305.

25.  Cidav Z, Marcus SC, Mandell DS. Implications of childhood autism for 
parental employment and earnings. Paediatrics 2012 Apr;129(4):617-23.



RESEARCH OBJECTIVES

In Part I of this Thesis a quantitative analytic methodological framework for 
assessing the government perspective or fi scal impact of health conditions 
and the fi scal benefi ts of therapeutic interventions and immunizations, is 
presented. The framework is discussed “vis a vis” the limitations of traditional 
economic evaluation approaches in considering how changes in health status 
change productivity and consequently future government tax revenue, tied to 
productive labour output. Case studies relating to paediatric conditions, with 
cognitive defects and negative impact on educational attainment are presented. 
The framework links diff erences in educational attainment to education-
specifi c wages, and in this respect education also infl uences future government 
tax revenue.

Part II of this Thesis applies the method to paediatric, adolescent and adult 
vaccinations. The aim of the fi rst case study is to estimate the fi scal impact 
of changes in morbidity and mortality attributed to rotavirus immunization 
in Ghana and Vietnam. The fi rst case study aims to quantify the impact of 
rotavirus morbidity and mortality on lifetime productive capacity and related 
tax transfers, and demand for government transfers in relation to education and 
health care in immunized and non-immunized cohorts. The second case study 
presented quantifi es the cost and benefi ts of HPV immunization of 12-year 
old males and females in Germany. This study conducts a societal and fi scal 
CBA to estimate the ROI of investing in immunization in order to prevent HPV-
related cancers. The third case study of Part II aims to produce a CBA of adult 
immunizations, against 7 vaccine-preventable diseases in the Netherlands from 
a governmental perspective. Based on the assumption of the residual societal 
and fi scal value of working-aged adults the study aims to project the lifetime 
gross tax benefi ts from preventing mortality and morbidity from infections that 
adult populations are susceptible to.

Part III of this research aims to quantify the broader benefi ts of treating ADHD 
in Germany. The fi rst study implements a government perspective framework 
to estimate the long-term fi scal consequences of ADHD on the German 
government and social insurance system based on diff erences in educational 
attainment and the resulting diff erences in lifetime earnings compared with 
non-ADHD cohorts. The second ADHD study’s objective is to project the long-
term societal economic consequences of reduced educational attainment, 
as measured by total lifetime earnings and aims at conducting a CBA to 



economically appraise the rate of return from investments in hypothetical 
health interventions targeting ADHD. 

Finally, in the Discussion and Synthesis of this Thesis, a critical appraisal 
of the methods that the economic theory provides us with is conducted. 
The observed gap between micro and macro estimates attributed to health 
is analysed with the aim to suggest methods for bridging this void and for 
adequately refl ecting the broader economic benefi t in economic analyses.
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framework of assessing 
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