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ABSTRACT

Background
Patient-reported outcomes (PROs) are frequently used for medical decision making, at 
the levels of both individual patient care and healthcare policy. Evidence increasingly 
shows that PROs may be influenced by patients’ response shifts (changes in interpreta-
tion) and dispositions (stable characteristics).

Main text
We identify how response shifts and dispositions may influence medical decisions on 
both the levels of individual patient care and health policy. We provide examples of these 
influences and analyze the consequences from the perspectives of ethical principles and 
theories of just distribution.

Conclusion
If influences of response shift and disposition on PROs and consequently medical 
decision making are not considered, patients may not receive optimal treatment and 
health insurance packages may include treatments that are not the most effective or 
cost-effective. We call on healthcare practitioners, researchers, policy makers, health in-
surers, and other stakeholders to critically reflect on why and how such patient reports 
are used.
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BACKGROUND

Medical decisions at the individual patient (micro) level as well as at the healthcare 
policy (macro) level increasingly involve patients’ self-reports. These patient-reported 
outcomes (PROs), such as health-related quality of life (HRQoL), can only be provided by 
patients. For example, pain, fatigue, difficulty performing tasks, satisfaction, and overall 
quality of life reflect patients’ highly personal experiences. The emergence of PROs is 
the result of a more patient-centered approach in healthcare and research. Moreover, 
treatments increasingly yield comparable clinical outcomes such as survival, while 
PROs may vary widely.

All data reported by patients themselves may be subject to unmeasured influences. We 
focus here on two types of such influences that have not been given due attention. The 
first is response shift, which is defined as a change in the meaning of one’s self-evalua-
tion, as a result of changes in internal standards, values, and/or conceptualization of the 
PRO [1]. These shifts are often induced by health-changing events, such as falling seri-
ously ill or undergoing treatment. For example, a patient undergoing chemotherapy that 
causes severe fatigue may change her internal standard for fatigue severity as a result 
of adaptation. Consequently, her scores may indicate lower levels of fatigue than would 
be expected, given the impact of the chemotherapy [2]. Thus, whereas these response 
shifts are often a sign of adaptation, they may distort the interpretation of changes in 
PRO scores over time.

The second type of unmeasured influences is disposition, referring to stable characteris-
tics that people exhibit across circumstances and time, e.g. personality. There is ample 
evidence that people have a disposition for certain attributes that influence PROs, e.g. 
optimism/pessimism, denial/catastrophizing, and feeling happy/unhappy [3]. Patients’ 
dispositions affect individual self- evaluations and may lead to differences in PRO results 
among patients with the same health state [4].

In this paper we define “health state” as the level of “statistically normal biological 
functioning” [5], using the biomedical definition of health as the absence of pathol-
ogy [6]. The biomedical perspective aims to distinguish people’s health from their own 
standards and preferences, which may be adaptive and culturally informed [7]. This thus 
enables us to theoretically distinguish the contribution of people’s health states to the 
reported HRQoL from the contribution of response shifts and dispositions.

Currently, the potential influence of response shifts and dispositions on medical deci-
sion making is only taken into account to a limited extent – and usually only implicitly 
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– in consultation rooms, and not at the level of healthcare policy. Consequently, medical 
decisions may be taken on insufficient grounds and hence may be suboptimal. At the 
micro level, patients may not receive optimal treatment, as argued below. At the macro 
level, basic health insurance packages may include treatments that are not the most 
clinically effective or cost-effective. At present, it is unknown which decisions may be 
influenced and in what ways. Therefore, here we aim to identify the possible influences 
of response shifts and dispositions on PROs that have unintended consequences for 
medical decision making. To illustrate these influences, we provide hypothetical sce-
narios at the individual patient and policy level. We analyze these examples from three 
ethical perspectives for the micro level and two ethical theories of distribution for the 
macro level, to clarify which consequences are problematic – either because they are 
detrimental to individual patients or to society as a whole.

PATIENT-REPORTED OUTCOMES IN CLINICAL STUDIES

Clinical studies – including PROs – form the basis of medical decision making, both in 
the consultation room and on the policy level. Response shift may systematically influ-
ence PROs in several types of clinical studies [8]. In cross-sectional studies, response 
shifts induced by events in the past may result in higher or lower PROs than would be 
expected based on patients’ health states. During prospective cohort studies, patients 
may undergo new response shifts that lead to an underestimation or overestimation 
of health changes over time. Similarly, in randomized controlled trials (RCT) and, 
consequently, in cost-effectiveness studies, the compared treatments may induce dif-
ferent degrees or directions of response shift in the same or even in different PROs. As a 
consequence, treatment effects may be underestimated or overestimated. For example, 
health deterioration due to illness progression or treatment may require adaptation by 
patients. As a result, a greater response shift may be induced by such a treatment than 
by treatments resulting in less health deterioration. This is illustrated in Scenario 1.

Scenario 1: Influence of response shift in clinical studies
An RCT in patients with metastatic gastric cancer is conducted to compare treatment 
with a doublet of cytotoxic agents followed by a third cytotoxic agent upon progres-
sion (regimen A; standard care) with a combination treatment with a triplet of cytotoxic 
agents (regimen B). The survival outcomes of both treatments turn out to be similar, but 
at follow-up, health states for group A are slightly better. Moreover, patients in group B 
experience more acute side effects during treatment, including neutropenic fever. This 
results in a greater response shift for group B than for group A. At follow-up, these acute 
side effects have disappeared. The stronger response shift in group B results in higher 
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reported HRQoL scores than in group A, even though their health state is slightly worse, 
as is shown in Figure 1.

Disposition may also influence PROs in clinical studies. For example, optimism may lead 
to higher HRQoL scores than would be expected based on health state, and rigidity may 
lower the changeability of HRQoL and thus influence conclusions about the effects of 
treatments. Furthermore, patients with a certain disposition may agree to participate 
in studies more often than other patients. Dispositions are not likely to influence the 
results of RCTs and consequently of cost-effectiveness studies, as group differences at 
baseline are due to chance. However, in cross-sectional or prospective studies, disposi-
tion may systematically influence PROs if groups of patients have different dispositions 
that are related to the outcome, i.e. if a disease is associated with a certain disposition. 
This is illustrated in Scenario 2.

Scenario 2: Influence of disposition in clinical studies
A cross-sectional study is conducted to compare HRQoL of two groups of patients with 
congenital heart disease: pulmonary valve stenosis and Marfan’s syndrome with mitral 
valve stenosis. Research suggests that psychological dispositions that negatively impact 
HRQoL may be part of the phenotype of Marfan’s syndrome [9]. This could result in 
Marfan patients reporting lower levels of HRQoL than patients with pulmonary stenosis, 
given the same health state. As a result, the health state of Marfan patients may be 
systematically underestimated.

Figure 1. Health states and reported HRQoL after treatment with regimen A versus regimen B (Scenario 1)
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MEDICAL DECISION-MAKING IN THE CONSULTATION ROOM: 
ETHICAL PRINCIPLES

As shared decision-making (SDM) is becoming more important, patients’ self-evaluations 
and preferences are increasingly taken into account [10]. In this context, healthcare 
practitioners may inform patients about published PRO data to support their decision-
making. Thus, response shifts and dispositions may influence SDM to the extent that it is 
informed by self-reports. Below, we will discuss different types of influences and provide 
examples with consequences from an ethical perspective.

Three ethical principles
We use three principles for moral reasoning in biomedical ethics that are relevant for the 
level of individual patient care: nonmaleficence, beneficence and respect for autonomy 
[11]. The first principle, nonmaleficence, supports avoidance of harm to the patient 
and is based on the ancient maxim, “First, do no harm.” In many cases, this principle 
is considered together with the principle of beneficence, for example, in weighing the 
benefits and risks of a certain treatment for a patient. The second principle is benefi-
cence, and refers to acting in the best interest of the patient and promoting goods such 
as health and wellbeing. This includes relieving, lessening, or preventing harm, such as 
pain and suffering, disease, disability, and death. The third is respect for autonomy. This 
principle implies respect for the patient’s capacity for self-determination, i.e. respecting 
and supporting autonomous decisions of the patient. In medical practice, this means 
that healthcare practitioners usually present treatment options and make recommen-
dations. Patients, in collaboration with their healthcare practitioners, make (informed) 
decisions about accepting or refusing treatments, partly based on personal values and 
beliefs [12].

The fourth principle, i.e. justice, may also be at stake at the level of individual patient care, 
in the sense of equal treatment among the patient populations of individual healthcare 
practitioners. However, we did not include this principle as we consider it less relevant 
for individual patient care. For healthcare practitioners, over- or undertreatment of a 
patient is problematic as such, and not only in relation to the care provided to other 
patients. Neither is distributive justice considered relevant. In most Western countries 
at least, in the consultation room, healthcare practitioners are not concerned with the 
just allocation of resources in healthcare, but rather with providing good healthcare for 
each individual patient.
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Influences of response shift and disposition on SDM
We can distinguish three types of influence of response shift or disposition on SDM. First, 
they may have influenced published PRO results that are used in the decision-making 
process (for an example and its ethical analysis, see Scenario 3). Second, response shifts 
and dispositions may influence patients’ own self-reports. These self-reports may be 
provided by questionnaires or symptom diaries, or informally, in response to a physi-
cian’s enquiries. Third, response shifts and dispositions may also influence patients’ 
preferences for or against certain treatments. Scenario 4 provides an example combin-
ing the second and third type of influence and its ethical analysis.

Scenario 3:  Influence of response shift on 
medical decision-making (micro level)

Ethical analysis: nonmaleficence, beneficence, autonomy

An oncologist discusses published PRO data 
from an RCT (see Scenario 1) with a patient with 
metastatic gastric cancer. Based on the PRO 
data, the patient prefers regimen B (the triplet 
of cytotoxic agents) over regimen A, because 
QoL scores of this group are higher at follow-up. 
Whether or not the patient would undergo the 
same response shift as the study respondents 
is not certain. Not knowing about the response 
shift causing the higher HRQoL scores means 
that the patient’s decision is not fully informed. 
Consequently, the patient may be overtreated, 
resulting in unnecessary side-effects and lower 
health state at follow-up than regimen A would 
have yielded.

The example is problematic from the perspective of nonma-
leficence. At the moment of the decision, no harm is done 
yet. However, the  overtreatment that may be the conse-
quence, leading to a worse health state, equals ‘doing harm’. 
In addition, the principle of autonomy is at stake as well, since 
the decision is not fully informed. Whereas possible differenc-
es between study groups and the individual patient - such as 
gender, age, and possibly lifestyle - are ideally taken into con-
sideration, influences of response shifts and dispositions are 
less well-known and rarely discussed in SDM. However, the 
patient is still included in the decision-making and informed 
about options, expected benefits and risks. Therefore, this 
may be considered only a minor violation of the autonomy 
principle, especially as it is not possible to tease out all health 
changes from response shift and disposition in PRO data.

Scenario 4: Influence of disposition on 
medical decision-making (micro level)

Ethical analysis: nonmaleficence, beneficence, autonomy

A cardiologist sees a patient with stable 
coronary artery disease and low ischemic 
burden, and consequently no indication for 
coronary angioplasty. The patient reports 
four occurrences of chest pain per day. Due 
to high trait anxiety, he is not only vulner-
able to over-perceiving heart symptoms, 
but also inclined to catastrophize the oc-
currences of chest pain [13]. Furthermore, 
his anxiety about the chest pain results in 
a strong preference for angioplasty over 
continuing conservative treatment (medi-
cation). Finally, the cardiologist decides to 
refer the patient for angioplasty, leading to 
medically unnecessary treatment [14] and 
consequently unnecessary medical risks.

The disposition of the cardiac patient influences his self-evalua-
tion as well as his treatment preference (requesting angioplasty). 
The consequent unnecessary treatment is in conflict with both 
the beneficence and nonmaleficence principles. As there are no 
health benefits that outweigh the health risks of the interven-
tion, the treatment is not in the best interest of the patient and 
the health risks imply possible harm. Whereas the treatment may 
comfort this anxious patient, leading to a (presumably temporary) 
improvement in self-reported health or wellbeing, it would have 
been better to refer the patient for treatment of his anxiety. Con-
cerning the principle of autonomy, the situation does not seem 
problematic as it is the patient’s own self-evaluation and prefer-
ence that informs the decision leading to sub-optimal care. How-
ever, the patient is probably unaware of the influence of disposi-
tion on his self-evaluation. Not being able to take this into account 
raises the question of whether the decision is optimally informed 
and, consequently, autonomous.
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DECISIONS IN HEALTHCARE POLICY: ETHICAL THEORIES OF 
DISTRIBUTION

On the macro level, PRO data from clinical studies are used for decisions in healthcare 
policy. Below we discuss different types of decisions that may be influenced by response 
shift and disposition, and analyze examples from an ethical perspective.

Two ethical theories of distribution
We use two of the ethical theories of distribution that are relevant for the macro level 
and frequently guide health policy decisions in Western European countries: classical 
utilitarianism and fair equality of opportunity. 

Classical utilitarianism is a consequentialist theory usually associated with the work 
of the philosophers Jeremy Bentham and John Stuart Mill. It states that actions are 
just when they maximize “utility,” usually defined as wellbeing, welfare, or happiness. 
According to Mill’s account of “hedonistic” utilitarianism, decisions should lead to the 
greatest happiness for the greatest number of people, i.e. maximizing pleasure and 
minimizing pain.

When applied to healthcare, utilitarianism implies maximizing total (expected) utility 
within the boundaries of limited healthcare resources, regardless of how resources and 
utility are distributed [15]. People may differ in how much utility they can “derive” from 
the same amount of resources (“capacity to benefit”). For example, one patient might 
benefit more from a certain treatment than another patient, in terms of health or wellbe-
ing [16]. Following health economics, we take peoples’ valuations of their health-related 
quality of life as the “good” that should be maximized, indicating the relative desirability 
of these health states. The utility of a medical treatment is thus the valuation of the 
incremental quality of life, combined with the duration of the quality of life levels.

“Fair equality of opportunity” is the egalitarian account of Norman Daniels, applying 
Rawls’ “Theory of justice” to healthcare. It considers the protection of the ability of 
individuals to participate in the political, social, and economic life of their society [17]. 
According to Daniels, by keeping people close to “normal functioning,” healthcare can 
provide people their fair share of the “societal normal range of opportunities” that 
reasonable people would choose in that society. Applied to decisions in healthcare 
policy, it is this functioning that is taken into account and not the impact of disease 
and treatment on patients’ wellbeing, happiness, or other types of utility [18]. Thus, fair 
equality of opportunity implies that every patient should have access to a certain mini-
mum level of healthcare, to promote normal functioning and thus protect fair equality 
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of opportunity [19]. This also implies that people with severe illness or disabilities who 
nevertheless report high levels of life satisfaction or quality of life can still appeal to sup-
port in obtaining a fair share of an opportunity range, because they have an objective 
loss in their range of capabilities and opportunities [20].

HEALTHCARE POLICY DECISIONS

We distinguish between two types of healthcare policy decisions that may be affected 
by response shifts and dispositions. The first type is devising treatment guidelines for 
specific conditions, to designate which treatment is preferred. For some conditions, 
these decisions are based on data from RCTs (see Scenario 5).

In the second type, PRO data are used in cost-effectiveness analyses to decide which 
treatments should be included or excluded in the basic healthcare package. Response 
shift and disposition may influence these decisions at two points. First, as explained 
above, response shifts may influence PROs, e.g. EuroQol (EQ-5D) health questionnaire 
data. Second, such PRO data are combined with “utility tariffs,” to calculate the utility 
of a treatment in terms of quality-adjusted life years (QALYs). Utility tariffs are valua-
tions of health states, indicating the relative desirability of these health states. Utility is 
anchored at 0 (as bad as death) and 1 (as good as perfect health). For reasons of demo-

Scenario 5: Influence of response shift 
on guidelines (macro level)

Ethical analysis: Utilitarianism Ethical analysis: 
Fair equality of op-
portunity

An RCT is conducted to compare the ef-
fects of bypass surgery (open heart sur-
gery) and angioplasty (catheter interven-
tion) on frail patients. In the longer term, 
both treatments produced the same 
health status. However, as bypass sur-
gery requires several months of recovery 
and thus adaptation, it may induce a 
greater response shift than angioplasty. 
As a result, after six months the bypass 
group reports higher levels of HRQoL 
than the angioplasty group, even though 
their health states are similar. This shows 
that the guidelines may be suboptimal, 
with an unwarranted preference for by-
pass surgery, leading to suboptimal care: 
unneeded treatment with unnecessary 
medical risks.

Since utility should be maximized, influ-
ences of response shifts or dispositions on 
self-evaluations are not an issue as such. 
The situation is problematic because by-
pass surgery is more expensive than angio-
plasty and has more medical risks, in this 
case without greater health benefits. How-
ever, the higher HRQoL scores due to re-
sponse shift may justify the preference for 
bypass surgery, despite the medical risks. 
Nonetheless, especially when the costs 
and risks of bypass surgery are substan-
tially higher, one might question whether 
these “extra” resources would not be bet-
ter spent on other healthcare or even ser-
vices other than healthcare. Indeed, this 
may yield a larger increase of total utility 
in the broad sense, i.e. the wellbeing of the 
population.

The situation is prob-
lematic. The guideline 
may lead to medical 
risks of unneeded by-
pass surgery, which 
could cause a loss in the 
range of capabilities and 
opportunities of this pa-
tient group.
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cratic legitimacy, most national guidelines require that utility tariffs are estimated from 
the public’s perspective. These tariffs thus reflect how the general public values health 
states as described by patients. Generally, valuations by the general public are lower 
than patient valuations, which may be affected by response shifts induced by disease 
experience – one of the known causes of this discrepancy [21]. However, the size of 
the discrepancy between valuations from the public and patients may vary, depend-
ing on health states and patient groups. For example, there are indications that larger 
discrepancies may be expected for patients with worse health states [22]. As a result, the 
cost-effectiveness analyses may lead to different conclusions than if the utility scores of 
patients had been used (see Scenario 6).
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CONCLUSIONS

Response shifts tend to mitigate or amplify changes in PROs, and differences in disposi-
tion may lead to different PRO scores among people with the same health state. This 
may influence medical decisions at both the levels of individual patients and health 
policy, leading to suboptimal care. 

Scenario 6: Influence of response shift on 
inclusion in healthcare package (macro 
level)

Ethical analysis: Utilitarian-
ism

Ethical analysis: Fair equality 
of opportunity

A cost-effectiveness (costs per QALY) study 
carried out is among patients with Crohn’s 
disease. Treatment A (standard care) is a 
colostomy, after which patients need to use 
stoma bags. Treatment B delays the need 
for a colostomy for six years, has no side-
effects, and costs EUR 53,000. The total costs 
of stoma care for six years (group A) are esti-
mated at EUR 7,000. Treatment B thus costs 
EUR 46,000 more than standard care.
Utility is determined from the perspective 
of the general public. Based on a scenario 
describing aspects of life with a stoma, the 
general public estimates life with a stoma 
at a value of 0.8 [23]. Treatment B would 
increase this utility from 0.8 to 1.0 for six 
years. Treatment B would thus yield 0.2 x 6 = 
1.2 QALY, at incremental costs of EUR 46,000. 
Thus, treatment B has a cost-effectiveness 
of EUR 38,000 per QALY, which is acceptable 
in most Western countries.
However, the health valuations by patients 
with colostomies are significantly higher, at 
0.92 [23], probably partly due to response 
shift.  If the patients’ own utility scores had 
been used, the incremental utility would 
only be 0.08 for six years, leading to a small-
er incremental value of 0.08 x 6 = 0.48 QALYs. 
Combined with the incremental costs of EUR 
46,000, the cost-effectiveness would be EUR 
96,000 per QALY, which might not be accept-
able in many Western countries [24].
Thus, using the valuations of the general 
public, treatment B would be reimbursed, 
while it would not if patients were asked to 
value their own health states.

The situation is not problem-
atic. Using utility tariffs de-
rived from the general public 
instead of the patient group 
for cost-effectiveness analyses 
does not conflict with a utili-
tarian point of view. Utilitari-
anism does include the option 
to let society determine the 
desirability or undesirability of 
health states. In other words, 
it may be left to the general 
public to determine how ‘bad’ 
it considers certain health 
states to be, and the amount 
of money it is willing to spend 
to improve these health states.

The situation is problematic in 
the sense that only health ben-
efits that improve functioning 
should be taken into account in 
decisions for reimbursement, 
instead of self-reported HRQoL 
(including influences of response 
shift and disposition) or valua-
tions of health states (utility). 
Thus, using utility tariffs is al-
ways in conflict with the theory 
of fair equality of opportunity. 
The more utility tariffs (derived 
from the general public) differ 
from the actual health states of 
patients, the more problematic 
it becomes. 
In this case, the patients’ valu-
ations would be higher than 
the valuations derived from the 
general public, partly due to re-
sponse shift. Therefore, using the 
valuations of the general public 
is less problematic than using 
patient valuations. In this partic-
ular example, using valuations of 
the general public leads to reim-
bursement of treatment B,  with 
six extra years of functioning 
without having to use stoma 
bags. Thus, the patients’ range of 
capabilities and opportunities is 
optimally protected.
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The question arises of how serious the consequences are if these influences are not 
considered. The answer is not only dependent on empirical data and the ethical theory 
applied but also on the health concept used. As Haverkamp et al. have shown, different 
practices may require different concepts of health [25]. In this paper, we have used the 
biomedical concept of health. Other, broader conceptions of health have been proposed 
and debated, including positively phrased definitions of health such as “overall physi-
cal, mental and social wellbeing” [26] and “the ability to adapt and self-manage” [27]. 
From these perspectives, healthcare should aim to improve biological functioning as 
well as to improve overall wellbeing and adaptation. Thus, in these latter approaches, 
the influences of response shifts and dispositions on PROs may be viewed as beneficial. 
However, as with the biomedical perspective, these influences still need to be teased 
apart from actual health states. We believe that patients may be entitled to know about 
the influences of response shifts and dispositions on PROs that inform their treatment 
decisions. Healthcare practitioners may need to learn about their patients’ dispositions 
and how patients adapt to their disease in order to provide good care. Moreover, pa-
tients who have adapted to symptoms and functional problems or who are not inclined 
to report them may still benefit from treating these burdens of disease.

Also on the level of healthcare policy, medical decision-making could benefit from tak-
ing into account the influence of response shift and disposition. The ethical analysis 
of the scenarios presented above also show that decisions about guidelines and reim-
bursement of treatments may not be fully informed. Not only reflecting on the possible 
influences of response shift could enhance the decision-making; the different ethical 
perspectives and conceptions of health and their differential implications for healthcare 
policy also need to be considered.

Pertinent questions arise from a biomedical perspective towards health. For example, 
how many decisions are influenced by response shift and disposition, and result in sub-
optimal care, health inequities, or inefficient use of healthcare resources? Does it make 
a difference ethically if under- or over-treatment is caused by the influences of response 
shifts or dispositions? What is more problematic: unnecessary treatments for demand-
ing patients, or under-treating patients who downplay their symptoms?

Given the importance of the patient’s perspective in healthcare and research, and the 
fact that PROs cannot be replaced by clinical measures, it is our intention to improve 
rather than criticize the use of PROs. Our aim is to raise awareness of the potential 
influences of disposition and response shifts on medical decisions via PROs. We call on 
healthcare practitioners, researchers, policy makers, health insurers, and other stake-
holders to critically reflect on how and why such patient reports are used. For example, 
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is the aim to assess the impact of a treatment on patients’ wellbeing, or on their health 
state? We would particularly encourage healthcare practitioners to ask patients more 
probing questions about symptoms and functional problems, or how they respond to 
a certain treatment. Existing SDM training programs for healthcare practitioners could 
incorporate the subjects of response shift and dispositions to provide them with the 
knowledge and skills needed to explain such influences to their patients. It is also our 
hope that this reflection will stimulate empirical research into the effects of response 
shift and dispositions on medical decision-making. In cross-sectional and prospective 
studies, dispositions could be assessed to investigate their influence on PROs and pos-
sibly enable the correction of these influences in future research. Considering response 
shift, as a first step, we need to investigate which types of treatments are likely to induce 
response shifts. Knowledge about the PROs that are most susceptible to response shifts 
[28] and statistical techniques distinguishing response shifts from actual health changes 
are available [29]. We thus have the tools to start the investigation, with the aim of 
improving the use of PROs in medical decision-making.
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