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Abstract 

Background. Whether doctors at the bedside level should be engaged in health-care rationing 
is a controversial topic that has spurred much debate. From an empirical point of view, a key 
issue is whether there exists a behavioral difference between rationing at the bedside and 
policy level. Psychological theory suggests that we should indeed expect such a difference, 
but existing empirical evidence is inconclusive. Objective. To explore whether rationing 
decisions taken at the bedside level are different from rationing decisions taken at the policy 
level. Method. Behavioral experiment where participants (n=573) made rationing decisions 
in hypothetical scenarios. Participants (medical and non-medical students) were randomly 
assigned to either a bedside or a policy condition. Each scenario involved one decision, 
concerning either a life-saving medical treatment or a quality-of-life improving treatment. All 
scenarios were identical across the bedside and policy condition except for the level of 
decision making. Results. We found a discrepancy between health-care rationing at policy 
and bedside level for scenarios involving life-saving decisions, where subjects rationed 
treatments to a greater extent at the policy level compared to bedside level (35.6% vs. 29.3%, 
p=0.001). Medical students were more likely to ration care compared to non-medical 
students. Follow-up questions showed that bedside rationing was more emotionally 
burdensome than rationing at the policy level, indicating that psychological factors likely 
play a key role in explaining the observed behavioral differences. We found no difference in 
rationing between bedside and policy level for quality-of-life improving treatments (54.6% 
vs, 55.7%, p=0.507). Conclusions. Our results indicate a robust “bedside effect” in the life-
saving domain of health-care rationing decisions, thereby adding new insights to the 
understanding of the malleability of preferences related to resource allocation.  
Key words: health-care rationing; individuals and groups; decision making; identifiability; 
experiment. 
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Introduction 

Rationing in the context of health care is typically defined as the withholding of potentially 
beneficial health care under conditions of resource scarcity [1, 2]. Medical decision makers at 
all levels in publicly funded health care systems are expected to ensure both equity and 
efficiency through fair rationing. It has been argued that rationing is especially uncomfortable 
for medical doctors at the bedside level since it entails a violation of the common medical 
norm of always doing what is best for the patient, even whilst pursuing societal interest ahead 
of the interest of the individual patient [3]. Whether bedside rationing should in fact be 
considered at all is a controversial topic that has spurred much debate [4-9]. Empirically, a 
key issue is whether rationing decisions taken at the bedside level will indeed be different 
from rationing decisions taken at other levels of the health care system. This is still an open 
empirical question, which we address in the current paper. 
 
In a seminal study, Redelmeier and Tversky [10] found substantial differences between 
medical decisions taken on behalf of a single patient and a group of patients. In a behavioral 
experiment physicians and laypeople (undergraduate students) were more likely to 
recommend costly treatment when deciding on behalf of a single patient as opposed to a 
group of comparable patients. However, DeKay et al. [11] found that the information in the 
scenario used by Redelmeier and Tversky differed between bedside and policy level. Using a 
revised version of the scenario, they performed a new test that resulted in a higher proportion 
of recommendations to the patient group compared to the individual patients, i.e., the 
opposite result to Redelmeier and Tversky. Thus, existing empirical evidence is inconclusive. 
 
Many psychological theories argue that emotions and affect are important components of 
decision making [12-14], and, moreover, that different mental processes may be involved 
when judging a specific target (an individual) compared to judging a general target (a group) 
[15]. Both of these aspects are highly relevant to decision making in health care. Rationing at 
the bedside level is arguably more difficult and emotionally burdensome than rationing at the 
policy level, primarily because the physician meets the patient face-to-face. The negative 
consequences of denying care to the patient becomes very real and tangible to the physician 
making decisions at the bedside. On the contrary, rationing at the policy level concerns 
denying care to a group of patients, meaning that the negative consequences pertain to a 
statistical and anonymous patient rather than a single, identified patient. This relates to what 
is known as the identifiable victim effect in psychology, i.e., that individual decision makers 
are more willing to help individuals that are presented as identified rather than anonymous 
victims. The identifiable victim effect have been extensively explored in general helping 
dilemmas where people are asked to donate to charity [14, 16-21], but to date not thoroughly 
explored in the context of medical decision making (however see [22]). Given that rationing 
decisions often entail a trade-off between efficiency and equality, the issue of rationing at the 
policy vs. bedside level is also related to how policy descriptions affect the efficiency vs. 
equality tradeoff. Studies have found that when policies describe specific outcomes people 
become more oriented towards efficiency concerns, while they gravitate towards equality 
concerns when policies on resource allocation are described in more general terms [23, 24]. 
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Such findings suggest that level of abstraction used to describe hard choices prompts 
emphasis on different values.   
 
In this study we explore (i) whether and to what extent rationing decisions at the bedside 
differs from rationing decisions taken at the policy level, and (ii) whether such a difference is 
more pronounced for life-saving decisions as opposed to decisions concerning quality-of-life 
improvements. To this end, we conduct a large-scale behavioral experiment where both 
medical and non-medical students make a series of rationing decisions either at the bedside 
level or at the policy level. We hypothesized that rationing decisions would be less prevalent 
in the bedside condition (Hypothesis 1) and for life-saving scenarios (Hypothesis 2), due to 
the emotional nature of the decision. 
  
Methods 

Participants & Materials 

We conducted a randomized experiment at Linköping University during March 2015, 
involving both medical students and students from other undergraduate programs. Subjects 
were recruited on campus and completed a pen-and-paper questionnaire containing a series of 
rationing scenarios. We implemented a 2×2 experimental design, with subjects randomly 
assigned to either a bedside or a policy condition (between-subject variation) that contained 
twelve rationing scenarios. Each scenario involved one decision, concerning either a life-
saving medical treatment or a quality-of-life improving medical treatment (within-subject 
variation). All scenarios were identical across the bedside and policy condition except for the 
level of decision making: In the policy condition, subjects took the role of head of department 
and made decisions regarding a patient based upon group statistics. At bedside level, subjects 
instead took the role of a physician and made decisions regarding a single patient who was 
presented with name and picture. Scenarios were presented in two fixed orders to control for 
potential order effects. At the end of the experiment, subjects were asked about age, gender, 
and how emotionally burdensome they experienced the scenarios.  
 
Each rationing scenario was described in three paragraphs and at the end the respondent made 
his or her decision whether to offer a particular treatment, which was given at the hospital 
level in the policy condition and to a single, identified, patient in the bedside condition. The 
first paragraph introduced the situation, and respondents were reminded of their role: “You 
are a physician,” or “You are the head of a department.” The second paragraph described 
briefly the disease treatment based on medical and economical aspects, and this information 
was identical between the decision-making contexts. The last paragraph was also identical 
across decision-making contexts and provided information about the alternative use of money 
by stating that the cost associated with the treatment would otherwise be used to fund other 
treatments in the hospital describes the. All scenarios can be found in Supplementary 
Materials available upon request. 
 
Five of the rationing scenarios involved life-saving treatments and six involved quality of life 
improving treatments. The five life-saving treatments covered different disease areas, e.g. 
various forms of cancer, prenatal births, and heart disease. The six quality of life improving 
treatments covered treatments for Alzheimer, diabetes, hearing impairment, hyperhidrosis, 
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growth disorder and chronic obstructive pulmonary disease (COPD). In order to make 
comparisons with previous studies that explored differences in medical decision making for 
individuals and groups, we also included a twelfth scenario. This scenario was a direct 
replication of the scenario used in De Kay et al. [11], which is the revised version of the 
scenario developed by Redelmeier and Tversky [10].  
 
Analysis 

Responses were coded 1 for recommend medication and 0 for recommend against medication 
for the blood disease scenario. All other scenarios were coded 0 for provide treatment 
(“Yes”) and 1 for do not provide treatment (“No”). Our main dependent variable is the 
proportion of rationing decisions calculated at the level of the individual, i.e. the rate at which 
individuals choose do not provide treatment. We use two-sided t-tests to investigate our main 
hypotheses, except for the blood condition where we use a χ2 test. The interaction between 
type of scenario (life-saving vs. quality of life) and level of decision making (bedside vs. 
policy) is analyzed using a mixed-design ANOVA. The effects of age and gender are 
investigated using regression analysis, and we test for order effects by comparing the 
proportion of rationing decisions (all scenarios) across the two orders for the bedside 
condition, the policy condition, and, finally, for both conditions jointly. Subjects also 
indicated (at the end of the experiment) how emotionally burdensome they experienced the 
scenarios. These answers were recorded on a six-point Likert scale, ranging from 1 (“not at 
all”) to 6 (“highly burdensome”).
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Results 

In total, 573 subjects participated in the experiment. Mean age among respondents was 23.6 
years and 52.4% were women. Medical students represented 54.3% of subjects in the sample. 
About half of the medical students in the sample (47.7%) had studied more than six 
semesters, meaning they have some experience from clinical practice. Among the non-
medical students in the sample, most studied either Engineering (39.7%) or Business and 
Administration (29.8%). As shown in Table 1, there were no differences in the background 
characteristics (age, sex and educational background) between experimental conditions 
(bedside level vs. policy level). 
 
Table 1. Background characteristics, by decision level (Bedside level vs  Policy level)  

  Bedside-level Policy-level 
N 289 284 
Female, n (%) 152 (52.6%) 148 (52.1%) 
Age, mean (SD) 23.7 (3.66) 23.5 (3.24) 
Medical Students, n (%) 157 (54.3%) 154 (54.2%) 

Note: Subjects were randomly assigned to either the Bedside or Policy condition. 
 
We begin by reporting the results for the incurable blood condition, previously used by 
Redelmeier & Tversky [10] and Dekay et al. [11]. A higher proportion of subjects 
recommended care at the policy level compared to bedside level in our replication, but the 
difference is not statistically significant (54 % vs. 49 %, χ2(1)=1.486, p=0.223, h=0.102). 
This result is different from Redelmeir and Tversky but in line with DeKay et al. 
 
Figure 1 shows our main results. We found no overall difference in the mean rate of rationing 
between bedside and policy level (Mean Rate: 0.438 vs. 0.459, t(571)=-1.60, p=0.110, 
d=-0.134). A mixed-design ANOVA revealed a significant interaction effect between level of 
decision making and type of scenario (F(1,571)=9.894, p=0.002, ηp

2=0.017). The main effect 
of decision level was significant and amounted to 6.3 percentage points for life-saving 
treatments (F(1,571)=11.751, p=0.001, ηp

2=0.020), but it was smaller and insignificant for 
quality-of-life improving treatments (F(1,571)=0.441, p=0.507, ηp

2=0.001). This partly 
confirms Hypothesis 1. We can also see in the figure that quality of life-improvements are 
rationed more frequently than life-saving treatments, both at the bedside and policy level, 
which is clearly in line with Hypothesis 2. Taken together, subjects were much more reluctant 
to deny life-saving treatments at the bedside level compared to at the policy level. A potential 
reason for this effect could be the emotional nature of the decision. To explore this 
possibility, we had included a follow-up question at the end of the experiment, asking 
subjects to indicate (on a six-point Likert scale) how emotionally burdensome they 
experienced the scenarios. Subjects in the bedside condition appeared to experience the 
scenarios as more emotionally burdensome, and this effect was marginally significant (3.495 
vs 3.265, t(550)=1.814, p=0.070, d=0.154).  
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Figure 1. Health care rationing decisions at the bedside and policy level. 

 
Note: The figure shows the proportion of decisions that were in favor of rationing (denying) medical care. Error 
bars represent 95% Confidence Intervals. 
* p<0.05, ** p<0.01, *** p<0.001 
 
Table 2 presents descriptive results for medical students vs. non-medical students. The main 
effect of decision level was significant when the sample was restricted to medical students 
(Mean Rate: 0.448 vs. 0.443, t(309)=-2.190, p=0.029, d=-0.248). Medical students were also 
more likely to ration care overall, compared to non-medical students (Mean Rate: 0.466 vs. 
0.428, t(571)=-2.838, p=0.005. d=-0.238). The effect appeared to be greater for scenarios 
involving life-saving treatments, where the difference in the mean rate of rationing decisions 
between medical and non-medical students was 5.0 percentage points, but the interaction 
between type of scenario and study program (medical vs. non-medical) was not significant in 
a mixed-design ANOVA (F(1,571)=0.95, p=0.33, ηp

2=0.002). The descriptive results also 
indicated a stronger difference between medical and non-medical students at the policy level 
(5.3 percentage points) compared to bedside level (2.4 percentage points), but the interaction 
between decision level and study program was not significant in a two-way between subjects 
design ANOVA (F(1,569)=1.195, p=0.275, ηp2=0.002). 
 
Table 2. Rationing decisions, by medical students and other students 

  

Medical 
students 
n=311 

Non-medical 
students 
n=262 

 
diff 

 
p-value 

Total (Bedside and policy):       
   All scenarios 0.466 0.428 0.038 0.005 
   Life-saving scenarios  0.347 0.296 0.050 0.007 
   Quality of life-improving scenarios  0.564 0.537 0.027 0.126 
Bedside:     
   All scenarios  0.448 0.425 0.024 0.214 
   Life-saving scenarios  0.305 0.278 0.027 0.272 
   Quality of life-improving scenarios  0.566 0.547 0.019 0.435 
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Policy:     
   All scenarios  0.483 0.430 0.053 0.006 
   Life-saving scenarios  0.389 0.315 0.074 0.008 
   Quality of life-improving scenarios  0.562 0.527 0.035 0.163 

Note: The table shows the proportion of decisions that were in favor of rationing (denying) medical care. 
 
To further explore the descriptive results, we conducted regression analyses on rationing 
decisions controlling for age and gender. Results are presented in Table 3. In line with what 
we could see in Figure 2, there is no difference between policy and bedside level when 
looking at all scenarios. There is however a significant effect when looking at life-saving 
scenarios only, where subject in the bedside condition are 5.9 percentage points less likely to 
deny care to their patients (β=-0.059, p=0.002). There is no such difference for quality of life 
improving treatments. We can also see that medical students were more likely to ration care, 
especially for life-saving scenarios where the estimated difference between medical and non-
medical students is 6.2 percentage points (β=0.062, p=0.002). Interestingly, women were 
significantly more reluctant to ration care, primarily in life-saving scenarios where the 
difference to men amounted to 3.9 percentage points (β=-0.039, p=0.040). Subjects who 
rationed quality of life improving treatments were also more likely to ration life-saving 
treatments (β=0.120, p=0.007).  We also tested for order effects but found no differences in 
rationing decisions between the two orders at conventional 5%-level of significance. 
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Table 3. OLS regression on rationing decisions 

 Quality-of-
life 

Improving 
scenarios 

Life-saving 
scenarios 

 
All scenarios 

Life-saving 
scenarios 

 Coef. (se) Coef. (se) Coef. (se) Coef. (se) 
Constant 0.589*** 

(0.062) 
0.376*** 

(0.065) 
0.491*** 

(0.047) 
0.305*** 

(0.070) 
Bedside 0.006 

(0.018) 
-0.059** 
(0.018) 

-0.022 
(0.013) 

-0.059** 
(0.018) 

Medical 0.033 
(0.018) 

0.062** 
(0.019) 

0.046** 
(0.014) 

0.058** 
(0.019) 

Female -0.022 
(0.018) 

-0.039* 
(0.019) 

-0.030* 
(0.014) 

-0.037 
(0.019) 

Age -0.002 
(0.003) 

-0.002 
(0.003) 

-0.002 
(0.002) 

-0.001 
(0.003) 

Quality-of-life 
Improving scenarios 
 

   0.120** 
(0.044) 

n 556 556 556 556 
Note: The dependent variable is the rate at which individuals deny care (each decision in a scenario is coded 0 
for provide treatment and 1 for do not provide treatment). Bedside is a dummy for level of decision making, 
Medical is a dummy for medical student, and Female is a gender dummy. * p<0.05, ** p<0.01, *** p<0.001 
 

Discussion 

It is important to understand the behavioral differences in rationing decisions taken at 
different levels in the health care system. A bias in decision making at one level or the other 
has implications for patient outcomes, and thus for the design of fair and efficient priority-
setting policies in health care. We found a discrepancy between health care rationing at 
policy and bedside level for scenarios involving life-saving decisions, where subjects rationed 
treatments to a greater extent at the policy level compared to bedside level. Medical students 
were more likely to ration care compared to non-medical students. Follow-up questions 
indicated that bedside rationing was somewhat more emotionally burdensome, which is in 
line with psychological mechanisms believed to influence behavior in helping dilemmas. In 
contrast to Redelmeier and Tversky [10] we did not find a difference between decisions at 
policy and bedside level for the blood disease scenario, a finding which is in line with the 
follow-up study by DeKay et al. [11].  
 
The fact that we couldn’t replicate Redelmeier and Tversky and moreover that we found no 
difference in rationing decisions between bedside and policy level for quality of life-
improving treatments suggest that behavioral differences are smaller than previously thought. 
Nevertheless, we did find an effect for life-saving treatments, where there was a robust 6.3 
percentage-point gap in rationing decisions between bedside and policy level. This result is in 
line with the hypotheses that bedside rationing is more demanding due to the emotional 
nature of the decision.  
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Taken together, our results indicate a robust “bedside effect” in the life-saving domain of 
health care rationing decisions. Interestingly, this effect was significant also when the sample 
was restricted to medical students. We did not have a clear hypothesis for the comparison 
between medical and non-medical students. On the one hand, we could have expected 
medical students to be less influenced by the experimental manipulation, due to their greater 
experience in medical judgment. On the other hand, however, medical students’ current 
clinical experience (from their training) has most likely concerned bedside decision making, 
meaning that the bedside condition in the experiment should possibly exert a stronger 
influence on them compared to other students. This would be in line with the finding that 
medical students primed to think about the importance of the Hippocratic Oath (which 
embodies a duty to think first-handed about their own patients) were more altruistic toward 
patients but also showed less concern for efficiency and third-party payers’ provision costs 
[25]. The main takeaway, however, is the fact that the “bedside effect” prevailed in the 
sample of medical students (future clinicians), which again suggests that the effect is robust 
and likely to influence real life medical decision making. 
 
Our study extends previous research on priority setting, using a randomized experiment on 
rationing decisions in hypothetical scenarios. This type of design typically has high internal 
validity, and the large sample size ensures that our statistical tests are high-powered based on 
effect sizes observed in previous studies. The most obvious limitation with our research 
paradigm is the hypothetical nature of decisions. In real life the emotional discrepancy 
between decision making at the bedside and the policy level is arguably more salient. 
Although this limitation should be acknowledged, it most likely contributes to an 
underestimation of the true bedside effect. Especially given the gentle nature of our 
experimental manipulation where we in the policy versions position respondents as 
“departmental head”. Moreover, survey research can often be biased-to-the-null from 
thoughtless and careless responses, which may further contribute to an underestimation of the 
true bedside effect. 
 
To conclude, this study contributes to the policy debate about fair and efficient rationing, by 
establishing empirical facts about the discrepancy between rationing decisions taken at the 
bedside and policy level. More specifically it suggests that allocation preferences may be 
conflicting partly because they are formed at different levels of the health care system 
(bedside vs. policy). Although it is probably not realistic (or even preferable) to think that 
that preferences over hard choices should always be similar across bedside and policy level, it 
is important to be attentive to discrepancies that are systematic, and to be aware of the role 
emotions might play in medical decision making. Some countries like Sweden and Norway 
have taken measures to counter variation in priority-setting decisions by introducing guiding 
principles. Still, in the end all health care rationing decisions must be implemented patient by 
patient, and there are always large elements of judgment in decisions about treatment for each 
new patient.   
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