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Abstract
Background The availability of increasingly advanced and expensive new health technologies puts considerable pressure on 
publicly financed healthcare systems. Decisions to not—or no longer—reimburse a health technology from public funding 
may become inevitable. Nonetheless, policymakers are often pressured to amend or revoke negative reimbursement deci-
sions due to the public disagreement that typically follows such decisions. Public disagreement may be reinforced by the 
publication of pictures of individual patients in the media. Our aim was to assess the effect of depicting a patient affected by 
a negative reimbursement decision on public disagreement with the decision.
Methods We conducted a discrete choice experiment in a representative sample of the public (n = 1008) in the Netherlands 
and assessed the likelihood of respondents’ disagreement with policymakers’ decision to not reimburse a new pharmaceutical 
for one of two patient groups. We presented a picture of one of the patients affected by the decision for one patient group and 
“no picture available” for the other group. The groups were described on the basis of patients’ age, health-related quality of 
life (HRQOL) and life expectancy (LE) before treatment, and HRQOL and LE gains from treatment. We applied random-
intercept logit regression models to analyze the data.
Results Our results indicate that respondents were more likely to disagree with the negative reimbursement decision when 
a picture of an affected patient was presented. Consistent with findings from other empirical studies, respondents were also 
more likely to disagree with the decision when patients were relatively young, had high levels of HRQOL and LE before 
treatment, and large LE gains from treatment.
Conclusions This study provides evidence for the effect of depicting individual, affected patients on public disagreement 
with negative reimbursement decisions in healthcare. Policymakers would do well to be aware of this effect so that they can 
anticipate it and implement policies to mitigate associated risks.

1 Introduction

The demand for healthcare continues to rise because of 
aging populations, increased numbers of chronically ill in 
societies, and the availability of increasingly advanced and 
expensive new health technologies [1]. The rising demand 
for healthcare and resulting pressure on limited budgets 
jeopardizes the sustainability of publicly financed health-
care systems and risks the crowding out of other public 
expenditures, e.g., on education and public order and safety 
[2–5]. To curb expenditures, policymakers are increasingly 
confronted with the need to set priorities in the allocation 
of healthcare resources and the inevitability of decisions 

to not—or no longer—reimburse a health technology from 
public funding [6, 7].

In many countries, reimbursement decisions are informed 
on the basis of criteria relating to the necessity (e.g., speci-
fied in terms of the disease severity of patients [8–10]), 
effectiveness, cost-effectiveness, and budget effect of a 
health technology [11]. In the case that a health technology 
does not meet such predefined criteria (e.g., the incremen-
tal cost-effectiveness ratio of a pharmaceutical does not fall 
below the applied monetary threshold), or in the arguably 
less common case that a health technology does meet the 
criteria, the outcome of a reimbursement decision may be 
negative. In such a case, policymakers decide to not (yet) or 
no longer reimburse a health technology from public funding 
for all patients or to reimburse the technology only for a sub-
group of patients for whom the technology is indicated [12].Extended author information available on the last page of the article
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Key Points for Decision Makers 

Decisions to not—or no longer—reimburse a health 
technology from public funding are sensitive and often 
followed by public disagreement, which may be influ-
enced by the depiction of individual patients affected by 
such negative decisions in the media.

This study shows that members of the public are indeed 
more likely to disagree with a negative reimbursement 
decision when seeing a picture of an affected patient, 
particularly when the patient is relatively young and 
healthy, and can gain many life years from treatment.

Policymakers would do well to anticipate the effect of 
patient depiction in the media on public disagreement 
to avoid amending or revoking negative reimbursement 
decisions and mitigate the risk of inequalities in access 
to new health technologies between patient groups.

To facilitate consistent and fair decision making, the 
outcomes of reimbursement decisions are commonly made 
public by policymakers alongside information on charac-
teristics of the patient population and on the effectiveness, 
cost-effectiveness, and budget effect of the health technology 
[13]. Even though negative reimbursement decisions may 
increasingly be considered necessary and made by policy-
makers [14], such reimbursement decisions remain politi-
cally and societally sensitive and are often met with opposi-
tion from members of the public [15, 16]. Public opposition 
to such decision may be strengthened when the media report 
on these decisions by publishing the pictures and stories 
of—oftentimes—individual patients who are affected by the 
decision [15, 17]. While such opposition is understandable, 
it puts pressure on policymakers to amend or revoke a nega-
tive reimbursement decision [15, 16]. This would be in the 
interest of the patient (group) for whom the health technol-
ogy is indicated. However, this could be detrimental to other 
patients bearing the (health) opportunity costs of reimburse-
ment, and in the long term, pose a risk for the sustainability 
of the healthcare system and public at large.

Evidence indicates that members of the public have a 
stronger emotional response and urge to help someone in 
need when they can identify and mentally visualize that 
individual as compared with when that individual cannot 
be identified, and hence remains “statistical” [15, 18–21]. 
This relates to the well-established concept of the Rule of 
Rescue, which illustrates the tendency of the public to come 
to the aid of identifiable individuals in immediate peril [22, 
23]. Evidence further indicates that members of the pub-
lic prefer reimbursing health technologies for younger and 

more severely ill patients, and for patients who are expected 
to gain more health from treatment [24–28]. From this it 
can be inferred that public disagreement may be influenced 
by the publication of pictures of individual patients in the 
media who are not or no longer granted access to a health 
technology, and that disagreement may be even stronger 
when those patients are relatively young, more severely ill, 
and their health gains from treatment are large. While such 
evidence is currently lacking, gaining a better understanding 
of the role of pictures in shaping public opinion—especially 
in this era of social media and visual communication—may 
become increasingly important. Therefore, the aim of this 
study was to address this gap in the literature and exam-
ine the effect of depicting an individual patient, and of the 
age, disease severity, and health gains from treatment of the 
patients affected by a negative reimbursement decision in 
healthcare on public disagreement with the decision. The 
results of this study are of interest to those seeking to better 
understand public disagreement with negative reimburse-
ment decisions in healthcare and to obtain insight into the 
effect of depicting an individual patient affected by the deci-
sion on this disagreement.

2  Methods

2.1  Sample

To meet the aim of our study, we designed a discrete 
choice experiment (DCE) that was administered online 
by Motivaction, a professional sampling agency located 
in the Netherlands, in June 2022. This agency recruited 
respondents from their online panel and quota sampled 
them to be representative of the public in terms of age 
(18–80 years), sex, and education level.

Respondents received a participation fee of 2.30 euros 
upon completion of the questionnaire, which they could 
save in a personal account or donate to charity. The 
Research Ethics Review Committee of the Erasmus School 
of Health Policy & Management assessed and waived ethi-
cal approval for this study (reference: ETH2122-0605).

2.2  Discrete Choice Experiment

We constructed a Bayesian D-efficient DCE with informed 
priors using Spotlight software [29]. We based the priors 
of the design for the pilot study on the empirical find-
ings discussed in the Introduction section [15, 18, 19, 
25], indicating that respondents were more likely to disa-
gree with a negative reimbursement decision when one 
of the patients affected by the decision was depicted (by 
means of presenting a picture of an individual patient) 
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and when patients were younger, more severely ill, and 
gained more health from. We optimized the design for the 
main study using priors based on the results of the pilot 
study. Table S1.1 (Supplementary Material S1) presents 
an overview of the applied priors.

The DCE design consisted of 120 choice tasks, divided 
into 10 blocks, to one of which respondents were randomly 
assigned. Respondents completed a series of 12 choice 
tasks (in random order) in which we explained that two 
new pharmaceuticals had become available for two groups 
of 100 patients (labeled patient group A and B). We (ran-
domly) presented a picture of one of the patients for either 
group A or B and the text “no picture available” for the 
other group. The picture was consistently positioned left 
or right (i.e., for patient group A or B, respectively) for 
individual respondents to reduce the cognitive burden of 
completing the choice tasks for respondents. The pictures 
were selected from Microsoft 365 Free Stock Images on 
the basis of the criteria that they were as similar (e.g., in 
terms of the facial expressions of the patients) and neutral 
(e.g., patients were not depicted in a hospital setting) as 
deemed possible, within as well as between the different 
age groups of the patients. The age of the patient in the 
picture corresponded with the age of the respective patient 
group (i.e., 10, 40, or 70 years) and was randomly selected 
from a group of 18 pictures (6 pictures per age group) 
that were equally distributed across sex and ethnicities. 
Table S1.2 (Supplementary Material S1) presents an over-
view of the pictures. Note that we did not obtain ethical 
approval for examining the effect of the sex and ethnicity 
of the depicted patients on respondents’ disagreement with 
the negative reimbursement decisions.

The patient groups were further described (in writing) on 
the basis of their age, disease severity [i.e., health-related 
quality of life (HRQOL) and life expectancy (LE) before 
treatment], HRQOL and LE gains from treatment, and the 
costs of their treatment. The latter amounted to a total of 
200,000 euros per patient, which we used to calculate and 
present the cost-effectiveness (i.e., defined as “costs per 
healthy life year gained”) of the new pharmaceuticals and 
the opportunity costs of their reimbursement (i.e., defined 
as “expenditure avoided, the euros saved can be spent for 
treating other patients” in accordance with the definition 
used in a summary report on reimbursement decisions pub-
lished by the National Health Care Institute (ZIN) in the 
Netherlands [30]). We explained to respondents that the 
healthcare budget was insufficient for reimbursing the new 
pharmaceutical for both patient groups and that policymak-
ers had decided to not reimburse the pharmaceutical for 
patient group A (or B, randomly selected). We then asked 
respondents to indicate whether they agreed with the deci-
sion of policymakers to not reimburse the pharmaceutical 
for patient group A (or B) or whether they believed that the 

pharmaceutical should not be reimbursed for patient group 
B (or A)—forcing respondents to clearly express their disa-
greement.  Figure 1 presents an example choice task as pre-
sented in version A of the questionnaire.

Before conducting the analyses, we formulated the 
hypotheses that respondents would be more likely to disa-
gree with the policymakers’ decision to not reimburse the 
pharmaceutical for a specific patient group in case we pre-
sented a picture of a patient from that patient group and—in 
line with related empirical research (e.g., [25, 26, 28]—when 
the patients were relatively young, had low levels of HRQOL 
and LE before treatment, and large HRQOL and LE gains 
from treatment. Furthermore, we formulated the hypoth-
esis that the effect of depicting an affected patient would be 
stronger when the patients were younger, had lower levels of 
HRQOL and LE before treatment, and larger HRQOL and 
LE gains from treatment. To our knowledge, evidence on the 
effect of respondents’ characteristics on their disagreement 
with negative reimbursement decisions is not yet available, 
which is why we explored the data without formulating any 
a priori hypothesis on this association.

We anticipated that (at least some) respondents might 
disagree with the negative reimbursement decision—regard-
less of whether this concerned patient group A or B—and 
would in fact prefer to reimburse the pharmaceuticals for 
both patient groups. To reduce the likelihood that such 
preferences influenced our results (e.g., by way of protest 
answers), we explained to respondents that we appreciated 
this preference and that they could leave a comment (on this 
or anything else) after completing the choice tasks in which 
they were forced to make a choice for not reimbursing the 
new pharmaceutical for one of the patient groups.

2.3  Attributes and Levels

We selected attributes concerning patients’ age, HRQOL and 
LE before treatment, and HRQOL and LE gains from treat-
ment. This selection was based on the results of an informal 
review of the empirical literature on public preferences for 
reimbursing health technologies on the basis of patients’ 
age, disease severity, and the size and type of health gains 
discussed in the Introduction section [24–28]. HRQOL was 
measured on a visual analogue scale (VAS) ranging from 0 
“worst health you can imagine” to 100 “best health you can 
imagine” and LE was measured in years. We determined 
the range and levels of the attributes on the basis of the 
criteria [31]: (i) that the differences in levels could be distin-
guished by respondents and (ii) that the levels aligned with 
those commonly used in related empirical studies. The latter 
would enable us to compare our results with those of (at least 
some of) the reviewed studies. For reasons of clarity, we 
also presented the healthy life years gained from treatment 
and the costs of treatment as attributes in the choice tasks, 
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which we calculated on the basis of the levels of the relevant 
attributes. In Fig. 1, the 12 healthy life years from treatment 
gained by patients in group A was, for example, calculated 
as ((20 points HRQOL gains from treatment × 10 LE gains 
from treatment) + ((20 points HRQOL gains from treatment 
+ 80 points HRQOL before treatment) × 10 LE gains from 

treatment)) / 100. The costs of 333,000 euros per healthy life 
year gained was calculated as ((200,000 euros × 100 patients 
× 10 LE before treatment) + 10 LE gains from treatment) / 
(12 healthy life years × 100 patients), rounded to the nearest 
1000 euros. Note that we excluded these attributes from the 
analysis to avoid multicollinearity (Table 1).

Fig. 1  Example DCE task (version A of questionnaire)
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2.4  Questionnaire

The questionnaire consisted of three parts. In part one, 
we informed respondents about the aim of the study and 
asked them to give consent for using their data for research 
purposes. We explained that they could withdraw from 
the study at any moment, at which time their data would 
be discarded. We then asked respondents about their age, 
sex, and education level for sampling purposes and about 
their health insurance premium, HRQOL “today,” and 
about what they considered best for themselves and the 
public in the Netherlands in terms of the coverage and pre-
mium of the mandatory health insurance (answer options: 
they should stay the same, increase, or decrease) for sen-
sitizing purposes. We then explicated the task instruc-
tion to respondents and introduced them in three steps to 
the attributes (including the healthy life years gains and 
opportunity costs of reimbursement), levels, and choice 
tasks used in the second part of the questionnaire, the clar-
ity of which we assessed on a 7-point Likert scale (ranging 
from 1 “very unclear” to 7 “very clear”). We included a 
practice choice task in each step that built up in complex-
ity to the choice tasks that respondents would complete 
in the DCE.

In part two, we randomly assigned respondents to one 
of four DCE versions (labelled A–D). The data obtained in 
versions A and B was used to meet the aim of the current 
study. The data obtained in versions C and D was used to 
meet a different aim, on which we report elsewhere [32]. 
Versions A and B of the questionnaire were identical, except 
for the way in which we specified the costs of treatment in 
the choice tasks. In version A, we presented the costs in 
terms of the cost-effectiveness of the pharmaceuticals (e.g., 
specified as “330,000 euros per healthy life year gained” 
for patient group A in Fig. 1). In version B, we presented 
the costs in terms of the opportunity costs associated with 

reimbursement (e.g., specified as “costs of 330,000 euros 
avoided, this amount can be spent on other patients” for 
patient group A, assuming the same costs as in Fig. 1). In 
each version, we asked respondents to complete 12 choice 
tasks, and subsequently, to leave a comment if so desired. In 
part three, respondents were asked about their sociodemo-
graphic characteristics.

2.5  Data Collection

Prior to conducting the main study, we conducted a pilot 
study to pretest the questionnaire [31, 33]. More specifi-
cally, we collected pilot data (n = 406) to assess the clarity 
of the task instruction and of the attributes and levels, and 
choice tasks on a 7-point Likert scale (ranging from 1 “very 
unclear” to 7 “very clear”) as presented in the four (i.e., 
A–D) versions of the questionnaire. Table S1.1 (Supplemen-
tary Material S1) presents the number of respondents per 
questionnaire version. The mean (SD) clarity scores were 
5.8 (1.1) for the instruction and 5.5 (1.3) for the attributes, 
levels, and choice tasks, which was considered satisfactory. 
As such, we did not modify the questionnaire for the main 
data collection (n = 1628) and merged the pilot and main 
data (total sample n = 2034) before conducting the analy-
ses. Note that we used data obtained from a subsample (n = 
1008) to meet the aim of the current study (see Sect. 2.4).

2.6  Data Analysis

Before assessing the effect of depicting one of the patients 
affected by policymakers’ decision to not reimburse a new 
pharmaceutical for patient group A or B on respondents’ 
disagreement with the decision, we calculated the propor-
tions of (in total 12,096) choice tasks in which respond-
ents (dis)agreed with the decision and of respondents who 

Table 1  Overview of attributes 
and levels

HRQOL, health-related quality of life; LE, life expectancy; VAS, visual analogue scale (0 “worst health 
you can imagine” to 100 “best health you can imagine”)
a Cost-effectiveness was defined as costs (in euros) per health life year gained; opportunity cost was defined 
as expenditure avoided, the euros saved can be spent for treating other patients

Labels Attributes Levels

Picture Yes No
Age of patients (years) 10; 40; 70
HRQOL before treatment (points on VAS) 20; 40; 60; 80
LE before treatment (years) 1; 5; 10; 15
HRQOL gain from treatment (points on VAS) 10; 20
LE gain from treatment (years) 1; 5; 10; 15

Treatment  costsa Cost-effectiveness Opportunity costs
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consistently (dis)agreed with the decision in all choice tasks. 
We used random-intercept logit regression models to ana-
lyze the choice data. These models accounted for the likeli-
hood that choices were nested and that some respondents 
could be more inclined to (dis)agree with negative reim-
bursement decisions than others, independent of the picture, 
attributes, and levels presented in the choice tasks. Note that 
random-intercept models are a specific type of random-effect 
models where only the intercept is modeled as a random 
effect, while the coefficients of the predictor variables are 
modeled as fixed effects. We used a normal distribution for 
the random intercept and categorical variables for coding the 
attribute levels and respondent characteristics.

We first ran six models to examine the main and interac-
tion effects of the choice–task characteristics on respond-
ents’ disagreement with policymakers’ decision to not 
reimburse the new pharmaceutical for one of the patient 
groups. By running model 1, we estimated the main effects 
of depicting one of the patients affected by the negative 
reimbursement decision by means of presenting their pic-
ture (0, no; 1, yes) and of the attributes (i.e., patients’ age, 
their HRQOL and LE before treatment, and their HRQOL 
and LE gains from treatment) and levels on respondents’ 
disagreement. By running models 2–6, we successively esti-
mated the interaction effects of depicting one of the affected 
patients and patients’ age, their HRQOL and LE before treat-
ment, and their HRQOL and LE gains from treatment on 
respondents’ disagreement. We then ran 7 models to exam-
ine the main and interaction effects of the choice–task and 
respondents’ characteristics on their disagreement with the 
negative reimbursement decision. By running model 7, we 
estimated the main effects of depicting one of the patients, 
the attributes and levels, and respondents’ age, sex, educa-
tion level, household income (per month, before tax), hav-
ing children (no/yes), and HRQOL on their disagreement. 
Finally, by running models 8–13, we successively estimated 
the interaction effects between depicting an affected patient 
and the abovementioned respondents’ characteristics on their 
disagreement, while controlling for the attributes and lev-
els. We furthermore controlled for the presentation of the 
picture (i.e., positioned left or right for patient group A or 
B, respectively) and the treatment costs (i.e., presented as 
cost-effectiveness or opportunity costs in version A or B of 
the questionnaire, respectively) in all models.

After running models 1–13, we further explored the 
choice data by estimating the main and interaction effects 
of depicting one of the affected patients and patients’ age 
and their HRQOL and LE endpoint after treatment (calcu-
lated as ‘HRQOL before treatment + HRQOL gains from 
treatment’ and ‘patients’ age + LE before treatment + LE 
gains from treatment’, respectively), as well as the interac-
tion effect between HRQOL and LE gains from treatment on 
respondents’ disagreement. We assessed the robustness of 

our results by repeating the analyses excluding respondents 
who (i) reported a clarity score < 4 for the introduction to 
the attributes, levels, and choice tasks; (ii) completed the 12 
choice tasks in less than 34 s or more than 17.3 min (i.e., 
the completion times of the quickest and slowest 5.0% of 
respondents, respectively) on the basis of the distribution of 
completion times; and (iii) left a comment saying that the 
pharmaceuticals should actually be reimbursed for neither or 
both patient groups, which we identified and clustered using 
inductive coding methods.

We conducted the analyses using Stata 18.0 (Stata Corp 
LP, College station, Texas).

3  Results

Table 2 presents the descriptive statistics of the sample (n = 
1008) and of the public in the Netherlands for age, sex, and 
education level. The statistics indicate that the distribution 
of age, sex, and education level differed slightly between 
our sample and the public as members of the public who 
were 31–64 years old, female, and lower educated were 
overrepresented.

Of the respondents, 502 (49.8%) completed version A 
and 506 (50.2%) completed version B of the questionnaire. 
The mean (SD) clarity score for the task instruction was 5.8 
(1.1) on the 7-point Likert scale and 24 (2.4%) reported a 
score < 4. For the introduction to the attributes, levels, and 
choice tasks, the mean (SD) clarity score was 5.5 (1.2) and 
59 (5.9%) reported a score < 4 on the 7-point Likert scale. 
On average, respondents completed the 12 choice tasks in 
13.6 min. Of the respondents, 303 (30.2%) left a comment 
after completing the choice tasks. A total of 61 respond-
ents (6.0%) left a comment saying that the pharmaceuticals 
should be reimbursed for both (n = 50) or for neither (n = 
11) of the patient groups. Table S2.1 (Supplementary Mate-
rial S2) presents an overview and description of the clusters 
of comments left by respondents. Respondents disagreed 
with the negative reimbursement decision of policymakers 
in 73.2% of the choice tasks and agreed with the decision 
in the remaining 26.8%. Of the respondents, 8 (0.8%) disa-
greed and 0 (0.0%) agreed consistently with policymakers’ 
decision in all 12 choice tasks (equally distributed between 
versions A and B).

Table 3 presents the results of regression model 1–6 on 
the basis of which we examined the effect of choice–task 
characteristics on respondents’ disagreement with policy-
makers’ decision to not reimburse the new pharmaceutical 
for one of the two patient groups. The results of model 1 
indicate that respondents were more likely to disagree with 
policymakers’ decision when we presented a picture of one 
of the patients affected by the decision as compared with 
being shown the text “no picture available” for that patient 
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group. The results of model 1 further indicate that respond-
ents were more likely to disagree when patients were 10 
years old as compared with being 40 or 70 years old, had 
a HRQOL before treatment of 60 or 80 points as compared 
with 20 or 40 points, had a LE before treatment of 5, 10, or 
15 years as compared with 1 year, and had a LE gain from 
treatment of 5, 10, or 15 years as compared with 1 year. 
The results of models 2–6 further indicate that the effect of 
depicting an affected patient on respondents’ likelihood to 
disagree with policymakers’ decision was dependent on the 
LE that patients gained from treatment (model 6). The effect 
of depicting an affected patient was greater when the patients 
gained 5 or 15 life years from treatment as compared with 
gaining 1 or 10 life years. The results from models 1–6 sup-
port the hypotheses that respondents would be more likely 
to disagree with the negative reimbursement decision in the 
case that a picture of one of the patients affected by the deci-
sion was presented and when patients were relatively young 
and LE gains from treatment were relatively large. However, 

they do not support the hypotheses that respondents would 
be more likely to disagree with the decision when HRQOL 
and LE before treatment were relatively low and HRQOL 
gains from treatment large.

Table 4 presents the results of regression model 7–13 on 
the basis of which we examined the effect of choice–task 
and respondents’ characteristics on their disagreement with 
policymakers’ decision. The results of model 7 indicate that 
respondents’ age, sex, education level, household income, 
whether they had children, and their HRQOL did not affect 
the likelihood of their disagreement with the decision. The 
results of models 8–13 provide insight into the interaction 
between being the presentation of a picture of one of the 
patients affected by the decision and respondents’ character-
istics. The results of these models indicate that the effect of 
depicting an individual patient on respondents’ disagreement 
with the negative reimbursement decision was dependent 
on each of these characteristics. Respondents were more 
likely to disagree with the negative reimbursement decision 
in the case that a picture of an affected patient was presented 
when they were 31–64 or 65–80 years old as compared with 
18–30 years old (model 8), female as compared with male 
(model 9), had a high education level as compared with a 
low or medium education level (model 10), had children 
as compared with having no children (model 11), had not 
specified their household income as compared with having 
a low, medium, or high income level (model 12), and had 
a HRQOL of 26–50, 51–75, or 76–100 points as compared 
with 0–25 points on the VAS (model 13).

Figure S3.1 (Supplementary Material S3) shows that 
respondents are more likely to disagree with the negative 
reimbursement decision when patients’ HRQOL and LE end 
point after treatment is relatively higher. The latter effect is 
greatest when patients’ are 10 years old. Figure S3.2 further 
shows that the effect of 20 points HRQOL from treatment is 
greater when patients’ LE gains from treatment are larger. 
The sensitivity analyses indicted that our results were robust. 
Tables S3.1 and S3.2 (Supplementary Material S3) presents 
the respective regression results. Note that for convenience 
only the main effects of choice–task and respondents’ char-
acteristics on their disagreement with the negative reim-
bursement decision are presented.

4  Discussion

Our aim was to examine the effect of depicting an individual 
patient, and of the age, disease severity, and health gains 
from treatment of the patients affected by a negative reim-
bursement decision in healthcare on public disagreement 
with the decision. The main findings of this study indicate 
that respondents were more likely to disagree with the 

Table 2  Descriptive statistics

HRQOL, health-related quality of life; NA, not applicable; NS, not 
specified; SD, standard deviation; VAS, visual analogue scale (rang-
ing from 0 “worst health you can imagine” to 100 “best health you 
can imagine”)
a Population statistics for 2021 (source: Statistics Netherlands, https:// 
opend ata. cbs. nl/ statl ine)
b Low, lower vocational and primary school; Medium, middle voca-
tional and secondary school, High, higher vocational and academic 
education
c Low, < 1999 euros per month; Medium, 2000–3999 euros per 
month; High, ≤ 4000 euros per month

Sample (n = 1008) General 
 populationa

% Mean (SD) % Mean (SD)

Age (years) 49.6 (15.8) 47.6
 18–30 14.6 21.5
 31–64 64.8 57.8
 65–80 20.6 20.7

Sex (female) 55.8 50.0
Education  levelb

 Low 28.5 18.9
 Middle 42.8 44.6
 High 28.7 34.8
 Unknown NA 1.7

Children (yes) 58.6
Household income (before tax)c

 Low 23.9
 Medium 36.3
 High 16.7
 NS 11.1

HRQOL (points on VAS) 74.5 (20.5)

https://opendata.cbs.nl/statline
https://opendata.cbs.nl/statline
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decision in case a picture of an affected patient was pre-
sented and that they were more likely to disagree with the 
decision when the affected patients were relatively young, 
had relatively high levels of HRQOL and LE before treat-
ment, and relatively large LE gains from treatment. While 
this combination of patient characteristics and treatment 
outcomes may not seem realistic at first glance, it is, unfor-
tunately, not uncommon. This is the case, for example, in 
early-stage cancer or rare genetic disorders in young patients 
who, apart from their condition, are otherwise healthy. We 
further found that the effect of presenting a picture on the 
likelihood of disagreement with the decision was stronger 
when respondents were 31 years or older, female, higher 
educated, had children, did not specify their household 
income, and a HRQOL of 26 points or more on the 0–100 
VAS.

These findings generally support the predetermined 
hypotheses. However, it seems fair to note that the finding 
that respondents were more likely to disagree when patients’ 
HRQOL and LE before treatment were relatively high was 
counterintuitive, especially because evidence indicates that 
members of the public have a stronger emotional response 
and urge to help someone in need [18, 19], and someone’s 
need for health(care) may logically depend on the severity 
of their disease, and hence on their HRQOL and LE before 
treatment. This dependency is increasingly incorporated in 
decision-making frameworks used for informing reimburse-
ment decisions in healthcare. For example, the decision cri-
terion ‘necessity of care’ is defined in terms of disease sever-
ity and operationalized as patients’ proportional shortfall 
of quality-adjusted life-years (QALYs) in the Netherlands 
[9, 34].

The main strength of this study lies in the innovative 
approach to include pictures of patients in a DCE. To our 
knowledge, this is the first study to apply such a design to 
examine the effect of depicting individual, affected patients 
on public disagreement with negative reimbursement deci-
sions in healthcare. As a result, we are limited in our ability 
to directly compare our findings with those of others. None-
theless, we can compare our findings with those of other 
studies who examined the effect of identifiability on health-
care decision-making more broadly. For example, our find-
ings are generally in line with those of Kogut and Ritov who 
found that people were more willing to help a victim (i.e., 
“a child whose life is in danger”) who could be identified on 
the basis of a picture than a similar victim who could not be 
identified [35, 36]. Our findings are furthermore in line with 
those of Västfjäll et al. who found that financial donations 
to a humanitarian aid organization were higher in the case 
that charity requests included a picture of a child threatened 
by severe hunger or even starvation [37]. Here, we would 
also like to highlight the findings of Wiss et al., who found 
that people were less willing to reimburse treatment for a Ta
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child with a rare disease than for a child with a common 
disease, both of whom could be identified on the basis of a 
picture [38]. We appreciate that the findings of Wiss et al. 
[38] are of a different order than our findings. Nonetheless, 
we deemed it relevant to mention their study considering 
that they, like us, provide insight into the potential interac-
tion between depicting a patient by means of a picture and 
information on other factors, e.g., relating to characteristics 
of the disease (such as it being common or rare) or treatment 
(such as the type of health gains).

Another strength of this study lies in the selection of pic-
tures of individuals with a neutral expression against a neu-
tral background to reduce the potential bias of influencing 
factors related to characteristics of the patients, disease, or 
treatment that were not included in the choice tasks. Note, 
however, that pictures of individual patients in the media 
may not always be neutral representations. For example, 
patients could be depicted who are in a hospital setting or 
visibly suffering from some disease. Further research is war-
ranted to examine the additional effect of depicting patients 
in different ways on public disagreement. We further reduced 
the potential bias of influencing factors related to the sex and 
race of the patients by balancing these characteristics among 
the selected pictures and presenting a random selection from 
the set of age-specific pictures in the choice tasks.

Despite these strengths, some limitations must be men-
tioned. A first limitation concerns the hypothetical context 
in which we asked respondents to indicate whether they 
(dis)agreed with the negative reimbursement decisions. We 
acknowledge that this limits us in our ability to generalize 
the finding that respondents disagreed with the decision in 
the majority of choice tasks (i.e., 72.3%) to real-life situ-
ations. Nonetheless, on the basis of our findings it seems 
evident that depicting a patient affected by the decision may 
increase that likelihood. A second limitation that is also con-
cerned with the generalisability of our findings results from 
the limited representativeness of our sample in terms of age, 
sex, and education level of the public in the Netherlands. 
Notably, members of the public aged 18–30 years, those who 
were male, and those who had a higher level of education 
were underrepresented in our sample. As compared with 
respondents with a low or medium education level, those 
with a high education level were less likely to disagree 
with the negative reimbursement decision when the 5% of 
respondents with the slowest and fastest completion times 
were excluded (see Table S3.2 in Supplementary Material 
S3). As such, further research is warranted to examine the 
relationship between respondents’ education level and their 
influenceability by the depiction of affected patients in the 
media. A final limitation concerns the relatively simple 
choice tasks applied to examine respondents’ (dis)agreement 
with negative reimbursement decisions. The choice tasks 

enabled us to meet the aim of our study while keeping the 
cognitive burden limited for respondents. Further research 
is warranted to examine the relationship between depicting 
a patient and public disagreement with negative reimburse-
ment scenarios in more complex choice tasks that include 
information on, for example, risks of adverse events and 
uncertainty about the effectiveness of the technology that 
is denied reimbursement. In addition, the low McFadden 
pseudo R-squared statistic and the high Akaike information 
criterion (AIC) and Bayesian information criterion (BIC) 
statistics suggest that the goodness of fit of our models is 
low. Although this may be considered a limitation of our 
study, we would like to mention that this is not uncommon 
in DCE studies and could be explained by the complexity of 
modeling individual choice behavior [39]. We furthermore 
like to mention that, despite these statistics, our models suc-
cessfully aided in achieving the aims of our study. Specifi-
cally, they provided evidence of the statistically significant 
effect of depicting a patient affected by a negative reimburse-
ment decision on public disagreement with that decision.

Our study provides evidence on the effect of depicting 
a patient affected by a negative reimbursement decision on 
public disagreement with such decisions in healthcare. Pub-
lic disagreement puts pressure on policymakers to amend 
or revoke negative reimbursement decisions [15, 16]. This 
would be in the interest of the patients affected by the deci-
sion; however, it could be detrimental to the patients bearing 
the (health) opportunity costs of reimbursement and the pub-
lic at large. Indeed, amending or revoking a negative reim-
bursement decisions may pose a risk to the sustainability 
of the healthcare system and make negative reimbursement 
decisions inevitable for future generations. This may further 
increase inequalities in access to new health technologies 
between different patient groups; for example, in the case 
that health technologies are reimbursed for patient groups 
that receive media attention and not for patient groups that 
are not noticed by the public. Therefore, it is important that 
policymakers in healthcare recognize these dynamics. By 
doing so, they can proactively devise and implement strate-
gies that balance the short-term needs of patients with the 
long-term sustainability of the healthcare system, thereby 
mitigating the risks of increased inequalities and ensuring a 
more equitable allocation of healthcare resources.

5  Conclusions

The results of this study indicate that depicting an individual 
patient who is affected by a negative reimbursement deci-
sion may increase the disagreement with the decision among 
members of the public in the Netherlands. Their disagree-
ment may even be more likely when the depicted patient 
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gains much LE from treatment, and when the patient group 
affected by the negative reimbursement decision is relatively 
young and healthy. Policymakers would do well to be aware 
of this effect so that they can anticipate it and implement 
policies to mitigate associated risks.
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