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Highlights 

 The European Society of Human Genetics assessed the prioritization of genetic tests 

 This study develops a prioritization score for genetic tests to facilitate equitable 

allocation oriented at need-based claims 

 It includes attributes of health need, alleviation of need, and costs for a genetic test 

 A case study for quantifying the attributes is presented 

 Evidence from discrete-choice experiments can be used to weight the attributes 
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Abstract 

Given the multitude of newly available genetic tests in the face of limited healthcare budgets, 

the European Society of Human Genetics assessed how genetic services can be prioritized 

fairly. Using (health) benefit maximizing frameworks for this purpose has been criticized on 

the grounds that rather than maximization, fairness requires meeting claims (e.g. based on 

medical need) equitably. This study develops a prioritization score for genetic tests to 

facilitate equitable allocation based on need-based claims.  

It includes attributes representing health need associated with hereditary conditions (severity 

and progression), a genetic service’s suitability to alleviate need (evidence of benefit and 

likelihood of positive result) and costs to meet the needs. A case study for measuring the 

attributes is provided and a suggestion is made how need-based claims can be quantified in a 

priority function. Attribute weights can be informed by data from discrete-choice 

experiments. 

Further work is needed to measure the attributes across the multitude of genetic tests and to 

determine appropriate weights. The priority score is most likely to be considered acceptable if 

developed within a decision process which meets criteria of procedural fairness and if the 

priority score is interpreted as “strength of recommendation” rather than a fixed cut-off value. 
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1. Introduction 

A rapidly expanding number of new genetic tests is available and used in health care for 

personalized prognosis, prevention and care [1]. Using new tests consumes additional 

resources for genetic services despite the fact that already now, it is not economically feasible 

to conduct all desirable genetic tests at the expense of existing public health care budgets [2, 

3]. Therefore, decisions need to be made about which tests are the most important to provide. 

This is usually referred to as “prioritization”, i.e. placing genetic tests into a rank order based 

on their perceived importance [4].  

“Genetic test” is understood here as the application of a laboratory test or assay (the analysis 

of human DNA, RNA, chromosomes, proteins, or certain metabolites in order to detect 

alterations related to a heritable disorder or to specific reactions to medical treatments) to a 

defined clinical context [5]. The prioritization thus does not relate solely to tests but to groups 

of patients in specific clinical situation described as the test attributes below. 

The increasing financial pressures on public budgets for genetics services as well as the 

concern for harmonized high quality provision of essential genetics services across Europe 

lead the European Society for Human Genetics (ESHG) in collaboration with the EU-funded 

project EuroGentest [6] to address ways of prioritizing genetic tests in an ethically and 

economically sensible manner [7]. The aim was to work towards a prioritization framework 

which is acceptable to the ESHG members as well as the major stakeholders affected by 

genetics services such as clinicians and patients. 

The question as to which criteria should guide the prioritization of public health care 

resources is a topic of long-standing discussion in the ethical and economic literatures. 

Therefore, the project also included an assessment of prioritization criteria acceptable for 

genetic tests. Even if most economic frameworks are based on welfarist maximization of 



 5 

individual benefit or on extra-welfarist maximization of health outcomes, neither of these is 

likely to be widely accepted by decision makers and stakeholders of genetic services [5].  

One prominent alternative to benefit maximization is to base coverage decisions on claims 

according to medical need, rather than on health benefits [8, 9]. Medical need is a key 

criterion all health care systems relate to in their decision processes [10]. Need-based 

allocation is also promoted by the World Health Organization (WHO) in the concepts of 

horizontal (health care to all individuals with the same medical need) and vertical (preferential 

health care for those with greatest need) equity [11]. Needs are fundamentally different from 

desires or preferences which are the only source of value in welfarism [12]: an individual 

might desire something without needing it, and vice versa. Furthermore, while unsatisfied 

preferences do not necessarily harm individuals, unmet needs necessarily do so [13]. 

However, “need” is an ethical concept without consented definition [14]. It therefore requires 

further specification regarding its dimensions relevant for decision making. These dimensions 

depend on the decision context [11]. This study develops a need-based prioritization 

framework in the context of decisions about using public budgets for genetic services 

accountably. It can serve as a theoretical basis for an evidence-based priority ranking of 

genetic tests, based on standardized information sources about priority-relevant attributes of 

genetic tests such as the Clinical Utility Gene Cards [15] and weights for these attributes 

established by discrete choice experiments [16, 17]. 

2. Methods 

Currently, no needs-based framework for prioritizing genetic tests in the face of scarce 

resources is available in the literature. To develop such a framework, this study uses literature 

searches described elsewhere [5] and discussions during a consensus process on prioritizing 

genetic tests [18].  
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A set of attributes was developed, based on the following theoretical considerations: first, the 

attributes should be associated with relevant measures of medical need for genetic tests or its 

alleviation which was the normative basis of this framework; second, the attributes should be 

mutually independent to the largest possible extent; and third, the attributes should be 

susceptible to measurement with available data sources to facilitate the establishment of a 

score representing the strength of need-based claims and further analysis such as discrete-

choice analysis to establish potential weights for the different attributes. To assess its 

feasibility, the framework was applied to the case study of genetic testing for hereditary 

hemochromatosis. 

3. A needs-based framework for allocating health care 

resources to genetic tests 

Health or health care need is a key criterion for decision making under health care resource 

constraints. While the basic need for physical health is universal, the goods and health care 

services required to satisfy the need may vary [19]. Furthermore, health can be affected 

differently in different medical areas. Therefore, to develop a prioritization framework 

addressing the dimensions of health and health care need which are of specific relevance for 

the prioritization of genetic services, the terms of health or health care need require further 

specification. Unlike a welfarist approach, not all attributes of genetic tests which play a role 

in satisfying the patients’ preferences for genetic tests are relevant for this specification. 

Instead, only the attributes objectively relevant to physical health are relevant [19].  

There is a special feature of genetic tests which can easily blur the lines between welfarist and 

need-based approaches to prioritization in genetic testing: frequently, genetic tests are 

performed only for the purpose of providing information to facilitate patient empowerment 

[20, 21], rather than for improving health. This study starts by assuming that the information 
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as such is always considered beneficial because otherwise, the test would not have been 

requested. Any health benefits are additional to these knowledge based benefits. This 

excludes tests for multifactorial conditions where clinical impact and patient benefit are 

unclear and misleading information may be detrimental for patients so that the ESHG has 

recently made a recommendation against their use [22]. It also assumes that the test results 

cannot be obtained by less costly means. Furthermore, it excludes prenatal and preconceptive 

tests as well as screening tests which involves specific issues in the evaluation which have 

been discussed elsewhere [23-26]. Furthermore, the study assumes that the test results cannot 

be obtained by less costly means. Also, it excludes prenatal and preconceptive tests as well as 

screening tests which involve specific issues in the evaluation which have been discussed 

elsewhere [23-26].  

3.1. Health-related need 

“Need” can be defined as the gap between an actual state of an individual and a normal 

individual state as, for instance, Daniels’ normal species functioning [27]. A “health-related 

need” constitutes a gap between actual and normal health states and is independent of whether 

there is anything that can currently be done to reduce the gap [28, p.131 ff.]. In the context of 

genetic testing, two different dimensions of health need are relevant for decision making. 

Severity 

Hereditary conditions can differ greatly with regard to their impact on life expectancy and 

health-related quality of life – for example, a test for Chorea Huntington compared with a test 

for susceptibility to periodontal disease. Different degrees of need according to this dimension 

are captured by an approach which is frequently labelled “fair innings” [14]. Measuring need 

according to this approach involves a comparison of the total health individuals experience 

over their lifetime with an average amount they could have expected. This expected health 
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can relate to the life expectancy at birth, or to life expectancy adjusted by a weight for health-

related quality of life [29]. In the following, this concept of health-related need is termed 

“severity”.  

Severity (S) of a hereditary disorder targeted by a genetic test could be measured, independent 

of the age of the tested person, e.g. on a cardinal scale between a minimum of 0 (not severe at 

all) and a maximum of 1 (highest imaginable severity). This measure of severity would 

require information about life expectancy with this condition and, potentially, its impact on 

measures of health-related quality of life at the onset of disease. Estimating S in terms of this 

concept of severity requires subtracting the ratio of life expectancy with the disease (d) and 

average life expectancy (a) from one. The higher S, the higher is the health gap (decrement of 

life expectancy) the affected individuals suffer from: 

(1) S = 1‐ (d / a); S  [0,1] 

Progression 

The second dimension of “health need” can be based on a norm that rescuing individuals is 

more important the higher their immediate risk of disease is [14]. In the decision to test for 

hereditary hemochromatosis, for example, this dimension of health need does make a 

difference if a test is conducted in a healthy 18 years old male (h) who is very unlikely to have 

developed clinical manifestations such as liver cirrhosis yet, if it is conducted for early 

detection (e) in a 40 years old male where in case of C282Y homozygosis liver fibrosis may 

already have progressed silently or, whether it is conducted for diagnosis (d) in a 40 years old 

male who seeks a medical appointment because of fatigue and joint pain which may be a sign 

of clinical manifestation. In the following, this dimension of health need is termed 

“progression”. It could be based on whether a test is for predictive purposes in an individual 

without symptoms and at an age prior to disease onset, whether it is for screening purposes in 

individuals at an age where the disease may already have progressed or for the purpose of 
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diagnosis in an individual with symptoms which may point towards the disease. The further 

the potential progression, the higher the health need may be considered because the need is 

more immediate. Progression (P) could thus be measured on an ordinal scale for the three 

settings of h for “healthy”, e for “early detection” and d for “diagnosis”:  

(2) P  {h, e, d} with given ordering {h < e < d} 

3.2. Alleviation of need 

Even if an health-related need forms the basis of justified claims for medical interventions, the 

claims’ degree of justification also depends on the extent to which the advised intervention 

can alleviate the need [28, p. 131ff.].  

Evidence that need can be alleviated 

The proven ability of a medical technology to ameliorate health-related needs is a widespread 

criterion in explicit decision making regarding medical technology. Also for genetic tests, it is 

obviously relevant whether their findings can support prevention or treatment of the 

condition. Most agencies for health technology assessment and for coverage decision making 

assess the scientific evidence of a technology’s effectiveness if explicit coverage decisions are 

made [30]. 

Established schemes such as Grading of Recommendations Assessment, Development and 

Evaluation (GRADE) are available to determine in a standardized manner as to what extent 

one can be confident that the desirable effects of a genetic test outweigh the undesirable 

effects [31]. Prior to formulating recommendations, GRADE requires assessing the body of 

evidence related to the relevant outcomes of the test [32, 33]. GRADE distinguishes between 

strong and weak recommendations for or against the use of a technology. These may be 

complemented by a category of “recommended only in research”. The strength of a 

recommendation is determined by the balance of desirable and undesirable effects of the 
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management strategies under consideration, the quality of the evidence and variability in 

values and preferences [31, 34]. Only strong or weak recommendations in favour of a test are 

considered here because the prioritization framework only addresses beneficial genetic tests. 

Also, recommendations only in research are included because weak evidence is a frequent 

characteristic of new genetic tests [7]. 

The different categories of recommendations can be labelled in terms of numbers or symbols. 

Evidence of benefit (E) could therefore be measured on an ordinal scale according to three 

levels {s, w, r} representing strong, weak and recommendations only in research according to 

the GRADE scheme. 

(3) E  {s, w, r} with given ordering {r < w < s} 

Likelihood of positive result 

Besides the question of whether or not a genetic test alleviates medical need (the algebraic 

sign of benefit) also its size (the absolute value of benefit) is likely to be relevant for decisions 

surrounding genetic tests. Establishing the size of benefit for genetic tests in a standardized 

and comparable manner involves a range of methodological challenges which are difficult to 

resolve. For example, besides benefit in terms of improved medical endpoints like mortality, 

also the benefit of knowing about a condition may be of relevance in the case of an incurable 

disease like Chorea Huntington. Also, benefit can accrue to different individuals (e.g. to 

relatives who undergo increased preventive colonoscopy in the case of Lynch Syndrome) 

[35]. Therefore, and also because a precise estimate of benefit size is unlikely to be feasible 

for the large number of newly available genetic tests, it is likely that a structured prioritization 

tool has to rely on a simpler indicator of benefit size.  

One such indicator which is likely to be of relevance to decision maker is the test’s yield in 

terms of likelihood of detecting a disease, or the individuals’ a-priori risk of having or 
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developing the disease phenotype. For example, first-degree relatives (FDR) of an individual 

affected by a hereditary disorder are likely to be considered of higher priority for genetic 

testing than individuals in the general population. Also, high-risk groups may be considered to 

have a higher priority than low risk groups. Using likelihood of positive result as a simplified 

measure of benefit size can also be motivated by the observation that frequently, health 

economic evaluations of genetic testing services report cases detected as outcome measure 

[36-38]. However, it has to be noted that following the definition above, it could also be seen 

as a measure of health-related need because it is independent of whether or not treatment for 

the detected cases is available. 

Like severity, likelihood of positive result (L) could be measured on a cardinal scale between 

zero and one or 0-100%. To ensure that rare diseases are not discriminated against, it could 

also be classified into three categories on an ordinal scale. For example, these categories 

could be general population risk (g), a first-degree relatives risk group (f) and (i) a group of 

intermediate risk in between these two, e.g.  when due to personal medical history an 

individual has specific risk factors. 

(4) L  {g, i, f} with given ordering {g < i < f} 

3.3. Costs to meet health-related need 

Even if patients’ claims relate to genetic tests to alleviate health needs, they are not limited to 

the claim that the tests should be made available – typically, it is possible for patients to see a 

private doctor if they can fund the genetic service out of their pocket. Instead, the question 
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addressed here is whether scarce health care resources devoted to genetic testing should be 

used to fund the tests
1
. 

Even in a need-based framework based on claims for medical interventions, these claims do 

not constitute absolute rights. This is because the judgment of whether it is appropriate to 

respond to a claim for a genetic test also depends on its costs as well as the available 

resources as there are also other patients’ claims on the scarce resources [8, 39]. Therefore, 

the concept of “alleviation of need” could be extended by “at acceptable costs”. This does not 

imply maximizing health or any other outcome but only that the balance of costs, health needs 

and the benefit of the intervention to ameliorate the health needs are considered adequate. 

This study analyses prioritization decisions surrounding new genetic tests from the viewpoint 

of genetics services providers with public budgets devoted to genetic tests. The most relevant 

costs which accrue from this perspective include the time involved in genetic counselling and 

interpretation of the genetic test results, and the costs of the laboratory test in an in-house or 

external laboratory [40]. These costs (C) can be measured in Euros on a cardinal scale and 

contribute negatively to the priority of the test, such that a high cost test is of lower priority 

than a low cost test.  

(5) C  [0 €,  €[ 

Table 1 provides an overview of the need-based principles for prioritizing genetic tests. 

 

INSERT TABLE 1 ABOUT HERE 

                                                 

1
 This study excludes the topic of organ allocation and the discussion of whether willingness and ability to pay 

does and should play a role in this setting. Also, prohibition of certain tests like pre-implantation genetic testing 

is excluded here. 
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3.4. Application to a case study 

To explore whether it is feasible to quantify the five priority dimensions developed in the 

previous sections, the framework was applied to the clinical case study of testing for 

hereditary hemochromatosis (HH) in the 40 year old son of an affected individual. HH is an 

inherited disorder of iron metabolism. 90% of HH patients are homozygous for the C282Y 

mutation on the HFE gene. In the absence of early detection and preventive phlebotomy, a 

small percentage of homozygotes have been reported to develop liver cirrhosis, potentially 

associated with hepatocellular carcinoma and, as a consequence, increased mortality [41, 42]. 

The operationalization was based on public information sources which could have been 

identified through systematic searches of the published literature and other sources available 

on the internet. For the criteria of Severity, Progression, Evidence, and Likelihood, the 

information was based on a decision-analytic model [42] and a recommendation statement 

[43] which incorporated systematic literature searches. For the criterion of costs, a publicly 

available data base was used. The aim was to assess whether it is feasible to obtain all data 

necessary to add a priority score to structured information sources about genetic tests such as 

the Clinical Utility Gene Cards published by the EJHG [15] or the Gene Dossiers developed 

by the UKGTN. 

 

Severity: A recent decision-analytic model estimated the undiscounted life expectancy of 

unaffected German males at birth to be 77.3 years and for German males who develop the 

disease to be 68.7 years [42]. From this, severity can be calculated to be:  

S = 1 - (68.7 / 77.3) = 0.11 
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Progression: The potential progression of the disease depends on the age of the tested person. 

In the studies included in the decision-analytic model, the youngest age at which cirrhosis had 

developed was 33.4 years, the mean age was 54.3 years [42]. At an age of 40, the individual 

to be tested is therefore already at risk of clinical manifestation. Progression is, therefore: 

P = {e} 

 

Evidence of need: The C282Y mutation was detected in 1996 and since then, various studies 

have been conducted to increase the understanding of the impact of the disease. A recent 

evidence-based recommendation statement assigned the highest category of recommendation 

to testing for C282Y mutations in first-degree relatives [43]. As this is relevant for the case of 

a son of an affected patient, the evidence of benefit, therefore, is: 

E = {s} 

 

Likelihood: Even in first-degree relatives, the likelihood of developing manifestations is 

comparatively small. Nevertheless, it is of high impact on the cost-effectiveness results and 

screening among male first-degree relatives is much more cost-effective than screening male 

individuals at population risk. It can be calculated from the prevalence of C282Y 

homozygosis among first-degree relatives of 0.062 [see Appendix to: 42] and the risk of 

cirrhosis in homozygotes of 0.035. The a-priori risk is, therefore: 

L = 6.2% * 3.5% = 0.22% 

or, alternatively, in ordinal categories: R = {f} 

 

Costs to meet need: Frequently, costs differ by service provider and also depend on the 

utilization of existing testing facilities. If resource scarcity on a local level mainly refers to 

manpower, costs may primarily be the counselling time which is likely to depend on the 

complexity of the mutation tests. If the aim was to create a unified framework of priority 
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across different genetics service providers in Europe, European sources of test costs could be 

used as there are intermediaries who provide lab test services on a European level such as 

GENDIA. GENDIA provides lists of standardized test costs for mutation tests. It should be 

noted that this cost estimate is likely to be an underestimate because the costs of counselling 

are not included explicitly. However, given that the same underestimate applies to all tests 

prioritized within this framework, it is unlikely to have a large impact on the overall ranking 

of tests. For hereditary hemochromatosis, a bundle of tests for the four most frequent 

mutations which are likely to be tested for is available at a cost of €280. The test cost can 

therefore be estimated as: 

C = €280 

3.5. Establishing and interpreting a priority function 

The overall priority of a genetic test can, therefore, be seen as a function of the different 

attributes above: 

(6) P = f (S, P, E, L, C) 

If one test clearly dominates all others, this information is sufficient to establish a rank order. 

Given that this is frequently not the case, it needs to be defined what form the priority 

function should take. For this purpose, value judgments about the relative importance of the 

different criteria for the overall priority have to be made. 

In current health care practice, genetic tests are provided which score high or low on all of the 

five criteria above. Therefore, rather than assuming any kind of ex-ante priority ordering it 

could be assumed that the five criteria above are relevant independent of each other. If 

weights for each of the criteria can be established, the overall priority of a genetic test could 

be approximated by the following priority function: 

(7) P = S*1 + P*2 + E*3 + L*4 + C*5 
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If empirically measurable value judgments are considered as an appropriate starting point for 

weighting the different criteria, it has been shown that standard methods of discrete-choice 

analysis are a feasible technique to estimate weights 1 - 5 for genetic tests to obtain a rank 

order [17, 44].  

Unlike the standard preference-based interpretation of DCE results, such an analysis would 

not aim at positively describing preferences which are assumed to be exogenous, stable 

individual rank orders and which are considered the only relevant sources of value for the 

tests. Instead, it would reveal value judgments which are normative and susceptible to 

reasoned discussion and modification. Rather than representing which tests the respondents 

would prefer for themselves they can be seen as considered judgments about whether the test 

should be conducted, or, in other words, what relative priority, on average, the respondents 

assign the different genetic tests, balancing health needs, evidence that the need can be 

alleviated and costs [45]. The use of this framework as well as DCE results related to the 

framework should therefore be complemented with a process of stakeholder deliberation (see 

discussion section).  

As long as there is still room for improving the sum of priority scores of all tests provided by 

a genetics unit this implies that there have been tests provided to individuals with lower needs 

and more highly needed tests have been forgone. Allocating scarce health care resources to 

genetic tests in such a way as to maximize the overall priority score obtained from the scarce 

resources would therefore be equivalent to treating patients equally according to need. 

Maximizing this needs-based index therefore corresponds with the neoclassical tradition of an 

axiomatic concept of benefit maximization rather than the utilitarian tradition of a hedonistic 

concept of benefit and benefit maximization [46, p. 19 ff., 47]. 
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4. Discussion 

One frequent objection to utility- or health maximizing economic evaluation frameworks is 

that equal claims rather than net benefit should be the basis for fair allocation of scarce health 

care resources [48]. To our knowledge, this is the first study which develops a needs-based 

framework to quantify the strength of claims to a genetic test, to facilitate equitable allocation 

based on medical need. 

This study evolved from a prioritization activity of the European Society of Human Genetics 

which is the first clinical society that aims at developing a formal recommendation statement 

on the vertical prioritization of scarce health care resources to genetics services. Given that 

need is a key criterion for allocating scarce health care resources also in genetics [49], it used 

an inductive approach to needs assessment, starting with specific types of medical need 

relevant for genetics. This provides a condition-specific alternative to the more general 

specification of an aim of health care (e.g. based on quality-adjusted life years) which may 

only be applicable to genetic testing to a limited extent. It also provides an alternative to 

standard welfarist frameworks which can incorporate the multitude of benefits associated with 

genetics services but do not match with the requirement of fair health care resource allocation 

to be based on medical need. 

Using HH as a case study, it has been demonstrated that evidence about the characteristic 

values of the attributes used in this framework can be established. Also, first evidence of 

weights elicited within DCE to reveal value judgments of a large group of stakeholders about 

these attributes has been collected recently [16, 17] which may be an appropriate starting 

point for implementing the framework developed here. 
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4.1. Using the results 

Following a procedural approach to fair and reasonable priority setting, it is likely that using 

such a prioritization framework is more likely to be considered acceptable if it has been 

challenged within a transparent decision process which includes experts and key stakeholders 

and allows for revision and appeal [50]. It is likely that such a process would include 

deliberation about three aspects: firstly, whether the underlying prioritization principles are 

indeed considered reasonable by decision makers and affected stakeholders; secondly, 

whether the operationalization for measuring to what extent the principles are met are 

considered feasible and scientifically sound; and thirdly, whether the weights and the ranking 

which results from applying the prioritization tool to selected case studies is considered 

plausible and fair. Given that genetic tests are an evolving area of clinical care and given the 

early stage of discussions about priority setting in an international context, this deliberation 

and further methods development is likely to be an iterative process. 

The stakeholder workshop after the first iteration concluded that, generally, such a needs-

based prioritization framework as well as the use of DCE to elicit weights for a prioritization 

algorithm is considered desirable. However, further work is needed before this framework can 

be used in decision practice which is described below. Given that it is likely that not all 

aspects relevant for priority setting can be incorporated into a structured framework, it is also 

likely that in the long run, a score resulting from a prioritization algorithm may better be 

understood in a weak manner as “strength of recommendation” rather than as a definite value 

to be compared to a fixed cut-off in an algorithmic decision process [18]. 

4.2. Limitations 

This study is subject to a number of limitations which also need to be addressed by further 

research.  



 19 

Validation of attributes and functional form 

Regarding the attributes, not only the evidence of benefit but also its size is likely to play a 

role in priority setting, and the diverse benefits associated with genetic testing [20, 21] could 

have been addressed in more detail. However, the evaluation of genetic tests is generally 

faced with limited evidence which was one of the motivations to conduct a study on the 

prioritization of medical interventions specifically in this area [35]. This study focuses on 

attributes for which it can realistically be assumed that at least some evidence can be 

identified which is currently collected in Clinical Utility Gene Cards as part of the 

EuroGentest project [15] or the UKGTN gene dossiers. Further work is necessary, to improve 

the standardized synthesis of evidence around genetic tests; the collection of new evidence 

regarding the effects of genetic testing in terms of “weak” endpoints such as patient 

empowerment, and on exploring the usability of a more complex set of effects in this 

framework.  

Also, there is a need to further validate the exact functional because the attributes may not be 

mutually independent but interactions may have to be taken into consideration. For example, 

progression may sometimes be inversely related with medical benefit as for hereditary 

conditions where effective prevention is available, testing can be considered of highest value 

at an early stage where the progression of disease can still be averted [18]. However, this may 

also be a special case restricted to selected predictive tests which is not sufficiently generic to 

be included into an overall prioritization function (counterexamples may be, for example, 

pharmacogenetic tests). Therefore, further discussion of case studies and rankings evolving 

from the algorithm are needed to validate or confirm the prioritization function. In case of 

modification, also further elicitation of value judgments [16, 17] may be necessary.  
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Lack of consequent objectivity 

The study starts with an objective notion of need but finally proposes a needs function which 

is based on subjective weights to be established by preference elicitation methods. This 

appeared necessary for three reasons: firstly, because no objectivist function relating the 

attributes to measures of physical health or disability could be detected in the literature. 

Secondly, and more importantly, measuring health and disability necessarily involves value 

judgments, including the researcher’s choice of one among the multiple outcome measures, 

the choice of responders to evaluate health states, and, in case health-related quality of life is 

traded off with length of life, the value judgments associated with calculating QALYs [see 

e.g. 51, 52, 53]. This choice is particularly difficult for genetics services because they include 

a large variety of clinical manifestations. Thirdly, the priority function contains both the 

benefit of an intervention to ameliorate the needs and indicators of the needs’ gravity so that 

not one single link between these attributes and an objective measure of health or disablement 

from an objectivist perspective is possible.  

Nevertheless, further research is necessary to explore whether it is possible to increase the 

share of objective elements in the priority function. Given that the normative basis of using 

the algorithm was based on its acceptability rather than on its objectivity, this is seen as a 

limitation but not as an inconsistency of the approach.  

New dimensions of discrimination 

This framework used risk group as one priority category (high risk, FDR). Even if this 

framework is oriented at the equitable allocation of health care resources, this may introduce a 

new issue of discrimination, particularly against patients suffering from rare diseases. This 

framework addressed this by using types of evidence which are also likely to be available for 

comparatively rare disorders. Additionally, it can be based on categories of risk rather than 

absolute percentage values so that rare and other diseases are treated equally. However, 
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further work is necessary to explore the implications of frameworks like the one proposed 

here for different ethical frameworks of equitable health care resource allocation. 

5. Conclusions 

It is frequently claimed that rather than maximizing health or satisfying consumer preferences, 

scarce health care resources should be allocated to facilitate equitable service provision, based 

on claims relative to medical need. This study is the first to propose a needs-based approach 

to prioritizing health care services to genetic testing. It demonstrates how a priority score 

could be established so that funding tests in a way to maximize the aggregated priority score 

is consistent with serving patients equitably according to medical need. Further stakeholder 

deliberation is necessary to validate this approach, and further research to address its 

remaining limitations.  
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Tables 

Table 1: Need-based principles for prioritizing genetic tests 

 

 

Category  Criterion for 
prioritization 

Rationale Values Operationalization 
for case study: HH 
testing in FDR 

Health need (1) Severity Those at risk of a severe disease if left untreated are worse off and thus of 
higher priority than those at risk of a mild condition.  

S  [0,1] S = 1 - (68.7 / 77.3) = 
0.11 

 (2) Progression  The further the (potential) progression of the condition in the tested 
individual, the higher the priority of the test: h: healthy individuals younger 
than the typical age of onset; e: early detection in asymptomatic individuals 
at an age where the disease may already have progressed silently; d: 
diagnosis in individuals who see a doctor because of symptoms which may 
be caused by the condition tested for 

P  {h, e, d} with given 
ordering {h < e < d} 

P = {e} 

Alleviation of 
need  

(3) Evidence of 
benefit 

Care need additionally requires that a medical intervention exists which can 
improve the patient’s situation. A genetic test with a GRADE class I (here: 
s) recommendation for testing can be seen as more needed than a test with 
a class II (here: w) recommendation or a recommendation only in medical 
research (here: r). 

E  {r, w, s} with given 
ordering {r < w < s} 

E = {s} 

 (4) Likelihood of 
positive result  

The higher the risk of a disease, the worse off the person seeking the test 
thus the higher his or her priority; risk groups: general population risk (g), a 
first-degree relatives risk group (f) and (i) a group of intermediate risk 

L  {g, i, f} with given 
ordering {g < i < f} or, on 
a cardinal scale: 

R  [0-100%] 

R = 6.2% * 3.5% = 
0.22% 
or, alternatively, in 
ordinal categories: R 
= {f} 

Costs to 
alleviate 
need 

Cost of test to 
address (1)-(4) 

Meeting the needs (1)-(4) is associated with test costs which also need to 
be considered in decision making – the lower the cost, the higher the 
priority of the test. 

C  [0 €,  €[ C = €280 

Abbreviations: C = cost; e = early detection;  E = evidence of intervention need; d = diagnostic testing; FDR = first-degree relatives; f = first-degree relative risk 
group; g = general population risk group; h = healthy individuals; HH = hereditary hemochromatosis; L = likelihood of positive result; P = progression; r = 
recommendation only in research; S = severity;  s = strong recommendation; w = weak recommendation; 


