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Abstract
Objective  To determine the attitudes of physicians and 
trainees in regard to the roles of both cost-effectiveness 
and equity in clinical decision making.
Design  In this cross-sectional study, electronic surveys 
containing a hypothetical decision-making scenario were 
sent to medical professionals to select between two colon 
cancer screening tests for a population.
Setting  Three Greater Boston academic medical 
institutions: Tufts University School of Medicine, 
Tufts Medical Centre and Lahey Hospital and Medical 
Centre.
Participants  819 medical students, 497 residents-in-
training and 671 practising physicians were contacted 
electronically using institutional and organisational 
directories.
Main outcome(s) and measure(s)  Stratified opinions of 
medical providers and trainee subgroups regarding cost-
effectiveness and equity.
Results  A total of 881 respondents comprising 512 medical 
students, 133 medical residents-in-training and 236 
practising physicians completed the survey (total response 
rate 44.3%). Thirty-six per cent of medical students, 44% 
of residents-in-training and 53% of practising physicians 
favoured the less effective and more equitable screening test. 
Residents-in-training (OR 1.49, CI 1.01 to 2.21; p=0.044) 
and practising physicians (OR 2.12, CI 1.54 to 2.92; p<0.001) 
were more likely to favour the equitable option compared with 
medical students. Moreover, female responders across all 
three cohorts favoured the more equitable screening test to a 
greater degree than did male responders (OR 1.70, CI 1.29 to 
2.24; p<0.001).
Conclusions  Cost-effectiveness analysis does 
not accurately reflect the importance that medical 
professionals place on equity. Among medical 
professionals, practising physicians appear to be more 
egalitarian than residents-in-training, while medical 
students appear to be most utilitarian and cost-effective. 
Meanwhile, female respondents in all three cohorts 
favoured the more equitable option to a greater degree 
than their male counterparts. Healthcare policies that 
trade off equity in favour of cost-effectiveness may be 
unacceptable to many medical professionals, especially 
practising physicians and women.

Background
Cost-effectiveness in healthcare compares 
the benefits of a treatment to its costs. 
When faced with budget constraints, 
physicians can use cost-effectiveness prin-
ciples to optimise the yield of a strategy 
in terms of quality-adjusted life years to 
make important treatment decisions that 
provide the greatest benefit to patients. 
However, there are limitations to this 
method.1 2 Budget constraints can restrict 
access to potentially beneficial thera-
pies,3 necessitating the need to balance 
cost-effectiveness with equity, defined in 
this context as uniform distribution of 
resources and access to care.4

Strengths and limitations of this study

►► To our knowledge, this study is the first to examine 
the attitudes on cost-effectiveness and equity 
among medical cohorts and by gender.

►► A cross-sectional study design was utilised to 
evaluate the stratified opinions of 512 medical 
students, 133 residents-in-training and 236 
practising physicians at three academic medical 
institutions.

►► This study provides an important baseline for 
future longitudinal studies that examine the change 
in opinions on cost-effectiveness and equity 
among medical professionals—domestically and 
internationally.

►► Given the cross-sectional nature of the study, our 
results provide information on the current attitudes 
among medical professionals, but not regarding 
how these attitudes may evolve over the course of  
time.

►► Our response is 44.3% among all cohorts; 
nonetheless, respondent demographics appear to 
be congruent with national distributions.

►► Respondents were pooled from academic medical 
institutions in the Greater Boston region, and thus, 
opinions may not be generalisable nationally.
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In 1996, Ubel et al examined the opinions on cost-ef-
fectiveness versus medical equity across three groups: 
members of the general public (prospective jurors from 
Philadelphia), medical ethicists from the American Asso-
ciation of Bioethics and medical decision-making experts 
from the Society for Medical Decision Making. The study 
revealed that substantial proportions, 56%, 53%  and 
41%, respectively, when asked to choose between two 
screening tests for a hypothetical population, prioritised 
the more equitable screening test over the more cost-ef-
fective screening test that saves more lives but that could 
be administered only to half of the population. This 
study suggests that healthcare equity is an influential 
factor in medical decision making and that cost-effective-
ness should not be the sole factor considered in medical 
policy making.2 The healthcare landscape has undergone 
many changes for all stakeholders since the 1996 study's 
publication.5 6 With shifts from fee-for-service to bundled 
payments/capitation under The Affordable Care Act, 
healthcare decision making faces new challenges in the 
allocation of medical spending. This raises the question: 
how might Ubel’s findings from 20 years ago generalise to 
the current populations of medical students, residents-in-
training and practising physicians?7 8

Identifying the current opinions of medical profes-
sionals regarding the tensions between healthcare equity 
and cost-effectiveness may provide greater insight toward 
shaping treatment guidelines, screening recommen-
dations and government healthcare policies.9 10 The 
emerging focus on cost-effectiveness may play an increas-
ingly prominent role in a physician’s decision-making 
process, and this must be balanced with attention to 
equity in achieving the highest priority: patient well-
being.11 Meanwhile, progression through undergraduate 
and graduate medical training has been reported to be 
associated with a shift in attitudes, loss of idealism and less 
empathy towards patients.12–14

Current literature lacks discussion on the attitudes 
of the medical community regarding the balancing of 
cost-effectiveness and equity in the use of and access to 
treatments. This study aims to provide stratified analyses 
of medical providers’ and provider trainee subgroups’ 
opinions while also investigating disparities in opinions 
among gender and age groups. The goal of our research 
was to examine whether medical students, residents-in-
training and practising physicians would provide different 
responses when presented with a hypothetical medical 
scenario that asked them to choose either an equitable 
option or a cost-effective option and whether age and 
gender modified those choices.

Methods
Subjects
Individuals from Tufts-University-affiliated institutions 
(residents and physicians from Tufts Medical Centre, a 
moderate-sized tertiary care hospital; Lahey Hospital 
and Medical Centre, a moderate-sized community-based 

medical centre; medical students from Tufts University 
School of Medicine) were contacted by an electronic 
survey using the sample frame of institutional and organi-
sational directories. Responses were collected by an online 
survey system (Qualtrics, Provo, Utah,  USA). Medical 
students were recruited by announcing that, on comple-
tion of the survey, as compensation, 20 $25 Amazon gift 
card incentives would be randomly raffled and electron-
ically distributed to medical students completing the 
survey. Like Ubel’s study, we provided incentives only to 
the largest expected respondent population, which were 
medical students in our study. Therefore, residents-in-
training and practising physicians were not offered any 
financial incentives. All cohorts received invitations to 
complete the electronic surveys on three occasions, sepa-
rated by 2-week intervals. The study was approved by the 
Tufts Health Sciences Campus institutional review board.

Survey
All respondents were presented with the following 
scenario from the 1996 Ubel et al study:

‘A group of doctors was formed to help the govern-
ment decide which of two tests to offer low-risk people. 
Test 1 [the more equitable option] is inexpensive but 
does not always detect cancers in their early stages. Test 
2 [the more cost-effective option] is more expensive 
but is better at detecting early cancers. The decision is 
complicated by budget limitations: the government has 
only a certain amount of money available to pay for the 
screening tests. After evaluating the costs and benefits of 
each test, the doctors have reached the following conclu-
sions. The budget is just large enough to offer Test 1 [the 
equitable option] to all the low-risk people. With this 
approach, everyone can receive the test, and 1000 deaths 
from colon cancer will be prevented. The budget is just 
large enough to offer Test 2 [the cost-effective option] 
to half of the low-risk people. With this approach, half of 
the people can receive the test and half cannot, and 1100 
deaths from colon cancer will be prevented.’2

All respondents were asked to choose which screening 
test they would offer and to provide their reasoning for 
the choice. Respondents also reported their gender, age 
and specialty of practice.

Statistical analysis
The dependent variable of interest was the proportion of 
subjects who chose test 1 (the equitable option) over test 2 
(the cost-effective option). To see if the odds of choosing 
the equitable option over the cost-effective option were 
different for medical students, residents-in-training and 
practising physicians, we conducted a simple binary 
logistic regression and included a test for trend across the 
spectrum of medical education and practice (model A). In 
a separate model, we compared whether men and women 
had different odds of selecting the equitable option 
(model B). Using a multiple logistic regression, we exam-
ined the independent effect of gender and cohort on the 
probability of selecting the equitable option (model C) 
and tested for effect modification. In secondary analyses, 
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Table 1  Demographic characteristics of survey 
respondents

Medical
students 
(n=512)

Residents-
in-training
(n=133)

Practising
physicians
(n=236)

Mean age (SD) 26 (2.7) 30 (4.2) 48 (12.0)
Female 54% 49% 46%

Table 2  Policy choices made by survey respondents

Equitable 
option 
(saves 1000 
lives) (%)

Cost-effective 
option 
(saves 1100 
lives) (%)

Males

Medical students 
(n=236)

29 71

Residents-in-
training (n=68)

38 62

Practising 
physicians 
(n=128)

47* 53

Females

Medical students 
(n=276)

41 59

Residents-in-
training (n=65)

51 49

Practising 
physicians 
(n=108)

59* 41

*Within each gender, increased experience leads to increased odds 
of choosing the equitable option (p<0.001) by test for trend.

among medical students, we examined whether the year 
of medical school was a significant predictor of which 
hypothetical screening programme was chosen. Simi-
larly, among practising physicians, we examined the role 
of age. Incomplete survey responses (9.3% of all surveys 
started) lacking test preference and/or the majority of 
demographic information were not used for the study. We 
conducted all statistical tests with a two-sided alpha level 
of 0.05 using Stata v14 (College Station).

Results
Surveys were sent to 819 medical students, 497 residents-
in-training and 671 practising physicians, pooled from 
the aforementioned medical centres. A total of 881 
respondents (44.3% total response rate) completed the 
survey: 512 medical students (62.5% response rate), 133 
residents-in-training (26.8%) and 236 practising physi-
cians (35.2%) (table 1).

When presented with the option of either an equi-
table screening programme or a cost-effective screening 
programme, 36% of medical students, 44% of residents-
in-training and 53% of physicians chose the equitable 

option, with women more likely to choose the equitable 
option within each strata (table 2). Physicians were 2.01 
times as likely as medical students to select the equitable 
option, and residents-in-training were 1.44 times as likely 
as medical students to select the equitable option (simple 
logistic regression, table  3, model A, test for trend, 
χ2=21.5, p<0.001). Women were 1.6 times as likely as men 
to select the equitable programme (simple logistic regres-
sion, p=0.001, table 3, model B).

Gender was a significant predictor of screening 
option choice, and because it was unequally distributed 
among students, residents-in-training and physicians, 
we constructed a multiple logistic regression model 
to control for confounding and quantify the indepen-
dent effects of these two variables. After controlling for 
gender, residents-in-training were 1.49 times as likely as 
medical students to choose the equitable option (OR 
1.49, CI 1.01 to 2.21; p=0.044), and physicians were 2.12 
times as likely as medical students to select the equi-
table option (OR 2.12, CI 1.54 to  2.92; p<0.001, table 3, 
model C). Independent of career status, women were 1.7 
times as likely as men to choose the equitable screening 
programme (OR 1.70, CI 1.29  to 2.24; p<0.001, table 3, 
model C).

In secondary analyses (not shown), there was no 
evidence of a statistically significant interaction between 
gender and cohort; the effect of gender was consistent 
across medical students, residents-in-training and physi-
cians, as can be seen in table 1. Among medical students, 
there was no evidence that the year in school affected 
which screening option was chosen, after controlling 
for gender (p=0.205). Similarly, among physicians, after 
controlling for gender, there was no evidence that age 
affected which screening option was selected (p=0.192).

Respondents also provided reasons for why test 1 or test 
2 was chosen. Respondents who selected in favour of the 
more cost-effective test (test 2) most commonly reasoned 
that it would prevent more total deaths and save a greater 
number of lives. Despite the more cost-effective test maxi-
mising health benefits across the entire health system, 
many respondents rejected this test on the premise that it 
was unfair, unethical and could not be distributed equally 
to all members of the hypothetical population. Similarly, 
some respondents were concerned how half of the popu-
lation could be selected in a fair and unbiased manner.

Discussion
Principal findings and implications
Our data suggest that attitudes about decision  making 
related to balancing cost-effectiveness and equity differ 
across medical students, residents-in-training and prac-
tising physicians, as well as by gender.

While the respondents of the medical student cohort 
demonstrated a majority preference for utilitarian 
cost-effectiveness over equity, the respondents of the 
resident-in-training and practising physician cohorts 
preferred the more equitable cancer screening strategy 
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Table 3  Odds of choosing equitable option (saves 1000 lives) over cost-effective option (saves 1100 lives) (n=881)

Model A OR (95% CI) Model B OR (95% CI) Model C OR (95% CI)

Group

 � Medical students (Reference) (Reference)

 �  Residents-in-training 1.44 (0.98 to 2.13) 1.49 (1.01 to 2.21)

 � Practising physicians 2.01 (1.47 to 2.75) 2.12 (1.54 to 2.92)*

Gender

 � Males (Reference) (Reference)

 � Females 1.60 (1.22 to 2.10) 1.70 (1.29 to 2.24)

*After controlling for gender, increased experience leads to increased odds of selecting the equitable option (p<0.001) by test for trend.

(table  3). Based on the literature on medical training 
and empathy, our initial hypothesis postulated a shifting 
emphasis from equity to cost-effectiveness among the 
cohorts, in the progression from student to resident to 
practising physician. However, we found the opposite 
trend (table  3). In the scenario borrowed from Ubel’s 
1996 study, 100 more lives would be saved under the 
more cost-effective approach compared with the strategy 
that emphasised equity.2 Yet, more than half of practising 
physicians in our study chose in favour of equity in access 
to cancer screening, despite saving 100 fewer lives from 
colon cancer in the hypothetical scenario. This suggests 
that the responding physicians preferred avoidance of 
inequity in medical care, even at the cost of saving fewer 
lives. Nonetheless, because our data are cross-sectional 
rather than longitudinal, we can only infer that current 
students are more willing to trade off equity for cost-ef-
fectiveness compared with their current resident and 
physician mentors.12 15

Students’ responses favoured choosing a test that would 
save more lives and provide the most benefit to patients. 
But why are medical students so ‘cost-effective’ in this 
regard, a finding less seen among the residents-in-training 
and physicians? One explanation is that the idealism of 
medical students has not been challenged as much by 
the pragmatic demands of clinical care as experienced by 
residents-in-training and physicians, who favour equality 
in access to care, even if it means saving fewer lives.16 17 It 
has been suggested that medical students’ approaches to 
ethical dilemmas are complicated by their own pursuit of 
knowledge and ethical views strictly tailored to their roles, 
and thus, students can be expected to respond to such 
scenarios differently than residents-in-training or physi-
cians.18 Another explanation is that medical students, less 
experienced in clinical decision making, focus more on 
outcomes over the means, thus favouring the utilitarian 
cost-effective option. Meanwhile, residents-in-training 
and physicians place greater weight on Kantian princi-
ples of motives and morals, generally favouring the more 
egalitarian choice.19 Therefore, are medical students less 
ethical than residents/physicians in the Kantian sense, 
and will the roles of Kantian and utilitarian principles 
within medical education change as medical care evolves 
under healthcare policy changes and cost pressures?20 21

Finally, females in our study were 1.7 times as likely 
as males to choose the more equitable option over the 
cost-effective option. According to validated indices, 
women are more empathetic than men,16 22 23 and a 
recently published study found this among female medical 
students.24 Our results further imply that female students, 
residents and physicians as a whole are more egalitarian 
in their decision making, while their male counterparts 
are more utilitarian.

Comparison with other studies
Direct comparisons of cost-effectiveness attitudes 
between the clinicians in our study and the jurors, ethi-
cists and medical decision makers in Ubel’s study are 
difficult given the differing natures of the subpopula-
tions. Ubel’s study surveyed jurors (no response rate 
reported), medical ethicists (74% response rate), and 
decision-making experts (73% response rate). However, 
Ubel’s study did not appear to account for the effect 
modification of gender on cost-effectiveness attitudes.2 In 
Ubel’s study, 64% of jurors and 22% of decision-making 
experts were female, with 56% and 46% of these respec-
tive cohorts choosing the more equitable option. Had 
Ubel controlled for gender, would a female preference 
towards equity have been realised? Moreover, a 1993 
study suggested that gender differences may influence 
physician decision  making for gender-specific patient 
care, specifically in the higher utilisation rates of breast 
and cervical cancer screening among female physicians 
compared with male physicians.25 26 Could differing atti-
tudes toward cost-effectiveness between male and female 
physicians account for this observation?

A study by Perneger et al also used Ubel’s scenario to 
evaluate Swiss physicians’ attitudes on cost-effectiveness.27 
Their study, which had a 59% response rate, found that 
26% of physicians favoured cost-effectiveness, with the 
large majority favouring equity, and that there were 
no differences in opinions between male and female 
respondents. Our results differed with 47% of physicians 
favouring cost-effectiveness and with female physicians 
favouring equity more so than did their male counter-
parts. Cultural context and other socioeconomic factors 
may have influenced this difference in attitudes. Euro-
pean nations, in general, enjoy more equitable wealth 
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distribution than the United States, and this may translate 
into attitudes favouring equity for other socioeconomic 
concerns, such as healthcare access.28 Moreover, the 
study by Perneger et al surveyed residents and practising 
physicians but only reported aggregate responses.27 It is 
therefore unclear whether the attitudes of residents differ 
from those of physicians and how they might compare 
with the results of our study.

Strengths and limitations
To our knowledge, our study is the first to examine the atti-
tudes on cost-effectiveness among medical cohorts and by 
gender. In contrast to Ubel et al, this study collected and 
analysed a large sample size of responses from physicians 
and trainees to describe the medical community’s varying 
opinions on cost-effectiveness and equity.2 Furthermore, 
the survey respondents were from the Greater Boston 
area and were affiliated with major academic medical 
centres. Thus, survey respondents demonstrated suffi-
cient demographic heterogeneity, in terms of geographic 
and educational backgrounds, to appropriately reflect the 
general opinions of medical students, residents and physi-
cians. Finally, our data can provide a meaningful baseline 
for future longitudinal studies to assess the change in 
opinions on cost-effectiveness and equity among medical 
professionals.

However, our study faced several limitations. Designed 
to be cross-sectional in nature, the study could not 
account for the influence of shifting social norms over 
time or for how maturity and life experiences may 
have affected responses. Second, our response rate was 
44.3%, and it is possible that those who responded are 
not a truly random sample of our populations of interest. 
In terms of demographics, the mean age of medical 
students nationally is 26, and 48% are female; the mean 
age of students in our study is 24, and 54% are female, 
a finding with mild variability from that of the national 
distribution.29 Nationally, 46% of residents-in-training 
are female with little data on the average age; in our 
study, 49% of residents-in-training are female and this 
appears similar to that of the national distribution.30 
Moreover, it is also possible that those who favour the 
more equitable screening option also are more likely 
to respond to surveys, resulting in response bias and 
an underestimation of the true proportion of people 
preferring the cost-effective option. Likewise, perhaps 
the non-responders hold little or no opinion regarding 
cost-effectiveness versus equity, as it is not a primary 
topic discussed in medical education, and their contri-
butions would not benefit the central discussion of our 
study. In either case, it is plausible that our data would be 
affected in a systematic manner across all three cohorts, 
not disrupting the observed trend and not obscuring the 
aggregate opinions. Finally, demographic information 
on ethnicity was not recorded. Although different ethnic 
groups may have varying emphases on specific values, 
we believe that the fundamental principles of medical 
equity and cost-effectiveness are generally understood by 

medical personnel of varying origins and would not be 
likely to affect their recommendations.

Unanswered questions and future research
Our study highlighted important differences in opin-
ions between medical students, residents-in-training and 
practising physicians in balancing cost-effectiveness and 
equity in medical care. Among medical professionals, the 
results illustrated differences in this balancing between 
men and women. Both cost-effectiveness and equity are 
important aspects of healthcare policy, yet it may be 
that there is insufficient examination of their balance as 
operationalised in patient care. Neither principle can be 
applied exclusively. In light of our findings, were cost-ef-
fectiveness to play a greater role in determining medical 
priorities in the future, do these results imply that male 
and female healthcare workers will differ substantially in 
their decision  making? How might this affect patients’ 
gender preference for their healthcare providers? Further 
studies would be merited that examine whether women 
as a whole are inherently more equity driven and empa-
thetic, whether patients prefer more equitable providers, 
how the attitudes of physicians and trainees differ across 
other health systems and whether the opinions of our 
studied populations differ nationally and internationally.

As healthcare costs and regulations shape the future of 
medicine, physicians may find an increased need to apply 
cost-effectiveness principles in the management of diverse 
patient populations. However, basing access to care only 
on cost-effectiveness analyses is likely to raise issues about 
equity of care distribution within the medical community. 
Thus, physicians and trainees may benefit from the incor-
poration of cost-effectiveness and equity principles within 
the spectrum of medical education. Our data suggest that 
this balancing will require consideration and discussion 
of the tradeoffs between equity and fairness in making 
such decisions.
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