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Abstract 

Context Cost-conscious care is critical for healthcare sustainability but evidence suggests that most doctors do not 
consider cost in their clinical decision making. A critical step in changing this is understanding the barriers to encour-
aging behaviours and attitudes related to cost-conscious care. We therefore conducted a qualitative study to address 
the research question: what factors influence consideration of cost in emergency medicine (ED) clinical decision 
making?

Methods This was a qualitative focus group study using patient vignettes to explore attitudes towards cost-con-
scious clinical decision making. Participants were Year 4 and Year 5 medical students from Singapore, a country with a 
fee-for-service healthcare system. After a data-driven initial data analysis, and to make sense of a multitude of factors 
impacting on cost conscious care, we selected Fishbein’s integrative model of behavioural prediction to underpin 
secondary data analysis.

Results Via four focus groups with 21 participants, we identified five main themes relevant to the integrative model 
of behavioural prediction. These were: attitudes towards considering cost when managing a patient (e.g., “better 
safe than sorry”); normative beliefs (e.g., doing what others do, perceptions of patient wishes); efficacy beliefs (e.g., 
no authority to take decisions or challenge); skills and knowledge (e.g., little knowledge of costs), and environmental 
constraints (e.g., the nature of the healthcare system).

Discussion Medical students do not consider cost in their clinical decision making due to numerous factors, of 
which lack of knowledge of costs is but one. While some of the factors identified reflect those found in previous stud-
ies with residents and fully-trained staff, and in other contexts, theory driven analysis added value in that it facilitated 
a richer exploration of why students do not consider cost in clinical decision making. Our findings provide insight to 
inform how best to engage and empower educators and learners in teaching and learning about cost-conscious care.
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Background
“There is a limit to the resources any society can devote 
to medical care” [1]. Although written more than 35 years 
ago, this statement is even more pertinent today when 
the relentless increase in health care costs is a threat 
to the future of health care in many different countries 
[2–4]. Yet, although cost-conscious care is clearly critical 
for healthcare sustainability, evidence suggests that most 
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doctors do not consider the costs of tests, equipment, 
medications and so on in their clinical decision making 
[5–7].

This suggests a critical need for education and train-
ing on cost conscious care. Organisations such as the 
American Association of Medical Colleges (AAMC) have 
advocated for new residents to “incorporate cost aware-
ness and principles of cost-effectiveness” in their diag-
nostic evaluations ([8] p19). This growing recognition of 
the importance of raising awareness of the cost of health-
care and effective use of limited healthcare resources is 
also apparent in other countries and contexts [9–12]. 
However, there is little guidance on when, where or how 
to incorporate teaching on cost conscious care. What 
studies do exist on this topic tend to focus on attitudes 
[13] and perceptions [14] towards costs conscious care, 
importance of health economics [15], and how this is 
taught [11, 16] rather than focusing specifically on con-
sidering cost and value in healthcare decision making.

A critical first step in changing behaviour and inform-
ing the content of teaching and learning materials to 
support change is understanding the factors which limit 
consideration of cost-conscious care. This might be 
determined by a variety of factors, including, for exam-
ple, macro-level barriers such as the fear of malprac-
tice lawsuits [17] and reimbursement system [18], or, at 
a more individual and group level, lack of clinical role 
models and the culture of the care team [19].

Given the relative paucity of prior research, our aim 
was to identify and explore factors influencing engage-
ment in cost-conscious care in senior medical students. 
Our specific research question was: what are factors 
influencing consideration of cost in clinical decision 
making?

Methods
Design
We used a qualitative approach for data collection [20], 
specifically focus groups. Focus groups can generate data 
regarding perceptions and beliefs. Participants act to 
both challenge and support each other’s ideas [21] and 
the group setting can make people more confident in 
sharing information [22].

Context
The study setting was one of Singapore’s two undergradu-
ate medical schools, Lee Kong Chian School of Medicine 
(LKCMedicine). At the time of carrying out this study 
LKCMedicine students were not formally taught about 
cost considerations or the economics of healthcare [23]. 
However, they were exposed to conversations about cost 
and healthcare from Year 3 onwards on clinical rotations 

in hospitals, clinics and general practices within Singa-
pore’s fee-for-service public health service (See Fig.  1). 
Patient co-payment is an integral feature of this system. 
On admission, hospitals are required to provide patients 
with an estimate of their bill and patients must consider 
whether to progress with a recommended treatment once 
fully aware of the cost. Thus, seeing how cost is consid-
ered within clinical and patient decision making is part of 
the informal curriculum [23].

Participants
We purposely recruited students who had completed at 
least one full year of clinical rotations and had completed, 
or were about to start, their Emergency Department (ED) 
rotation. We focused on the ED because EDs are often 
targeted for cost reductions [29–31] and it is not uncom-
mon for ED patients to refuse emergency medical treat-
ment on the grounds of cost in Singapore [32] and other 
contexts [33, 34].

After receiving ethical approvals, we advertised the 
study via year group invitation emails to Years 4 and 5 
students. We followed up indications of interest with an 
email or WhatsApp, providing more study information 
as well as details of focus group time and place. As is 
standard practice locally, we gave participants a $10 gift 
voucher.

Data collection
Preliminary study discussions with clinical colleagues and 
knowledge of the literature suggested to us that students 
may not consciously consider cost in their clinical deci-
sion making. Thus, we designed two context-appropriate 
clinical vignettes plus guiding questions to orient partici-
pants to the issue(s) under study and to provide a focus 
for discussion [35]. These were structured to reflect two 
typical ED encounters (see Fig. 2). These were formulat-
ing diagnosis, selecting what equipment to use, and what, 
if any, investigations to order (see Additional file 1 for the 
full vignettes). We highlighted to participants that they 
were no absolute right or wrong answers: our focus was 
on understanding decision making rather than forcing 
participants to make a particular decision. The vignettes 
were piloted for appropriateness and “understandability” 
with a recent graduate working in ED.

We organised the focus group discussion into two parts. 
After introducing the study and reinforcing that partici-
pation was voluntary, we introduced the vignettes and 
encouraged discussion about best course of action. No 
cost information was provided. We then revealed the 
costs of equipment and laboratory test costs relevant to 
the vignettes, and asked participants if this new infor-
mation would influence their clinical decision making. 
The researchers provided minimal prompting during 
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discussions (participants fully engaged in the discussion 
based on the initial guiding questions). By the end of 
the third focus group, we felt that we had already gath-
ered sufficient data to inform our research question. We 
undertook one further focus group and this confirmed lit-
tle new information (participants’ comments were largely 
similar to those of earlier sessions). The focus groups were 
carried out between November 2021 and January 2022.

Data management and analysis
Focus groups were audio-recorded with participants’ per-
mission, anonymised through the transcription process, 
then entered into NVIVO Release 1.6.1 (QRS International 
Pty Ltd, Doncaster, Vic, Australia) qualitative data analysis 
software programme to facilitate multi-analyst data cod-
ing. ET conducted an initial, inductive, data-driven the-
matic analysis to identify meaningful subjects answering the 
research question, and condense the content of the data to 
key themes. Analysis progressed as collaboratively as a team, 
via regular team meetings by Zoom and email conversations 
where ongoing coding and comparisons were explored. The 
themes identified at this stage of the process are available 
upon reasonable request from the corresponding author.

During the process of thematic analysis, we were struck 
by the number of personal, social and environmental 

barriers to cost-conscious care raised by our participants. 
Given this, we then carried out a secondary, deduc-
tive data analysis using Fishbein’s integrative model of 
behavioural prediction as a framework [36]. This model 
proposes that there are three primary determinants 
of behavioural intention (Fig.  3): the attitude towards 
performing the behaviour, in this case taking cost into 
account in clinical decision making (e.g., the belief that 
doing so will lead to unfavourable outcomes for the 
patient or the student); perceived norms concerning the 
behaviour (e.g., what do others, particularly role models, 
do); self-efficacy with respect to performing the behav-
iour (e.g., the belief that they have, or lack, the necessary 
skills and knowledge to integrate cost considerations into 
clinical decision making). The more a student perceives 
that s/he has the necessary skills and knowledge to con-
sider cost in clinical decision making, even in the face of 
constraints (e.g., lack of time), the stronger will be his/
her intention to perform the behaviour. The model also 
considers the indirect role on influencing behaviour 
played by individual difference factors (e.g., personal-
ity). The integrative model of behavioural prediction has 
been used extensively to identify influences on healthcare 
professional and healthcare educator behaviours (e.g., 
[37–39]).

Fig. 1 Brief overview of healthcare financing in Singapore [24–28]
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Reflexivity
In qualitative research, it is important to consider the 
background of researchers and how this may influence 
data collection and analysis [40]. Our team included 
experts from medical education and emergency 

medicine. JC has a research interest in cost and value 
in medical education and has published extensively 
on this topic. NWM and SPC are clinicians with an 
active interest in ensuring clinically and cost-effective 
care in the ED. DT is a graduate of the medical school 

Fig. 2 Two clinical vignettes reflecting “typical” ED encounters
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where this study is conducted and is hence familiar 
with the curriculum. ET holds a Master of Professional 
Accounting and worked in leading financial institu-
tions before joining academia. The team regularly 
considered their positions and assumptions during 
collection and analysis [41].

Ethical approval
The study protocol (IRB-2020–12-002) was approved by 
the Institutional Review Board of Nanyang Technological 
University.

Patient and public involvement
The development of this research question and data 
collection was not directly informed by questioning of 
patients’ priorities, experience and preferences. Patients 
and the public were not involved in the study.

Results
Twenty-one students participated in four focus group 
discussions. Each focus group lasted approximately 
60  min. Participants were representative of their year 
groups in respect of gender and age (participant demo-
graphics can be found in Additional file 2).

Five main themes relevant to the integrative model 
of behavioural prediction [36] were identified from 

the focus group data. These were: attitudes towards 
incorporating cost into clinical decision making; nor-
mative beliefs and motivation to comply; self-efficacy 
beliefs; skills and knowledge, and environmental 
constraints.

Attitudes and beliefs towards incorporating cost 
into clinical decision making
This theme refers to beliefs which link incorporat-
ing cost into clinical decision making to expected 
outcomes and the degree to which this is positively 
or negatively valued by the student. This includes the 
consequences of considering cost for both the stu-
dent and the patient. It encompasses the student’s 
personal emotions and their belief in terms of the 
general value of considering cost, as well as their atti-
tudes towards the usefulness of specific items which 
come with a cost.

Participants focused overwhelmingly on negative 
expected outcomes. They considered, for example, that 
not doing a particular investigation was an unneces-
sary risk that might lead to negative outcomes for the 
patient. They expressed their primary focus as the best 
interests of the patient and their job to rule out life-
threatening causes of illness. Their overwhelming con-
cern was patient safety and outcomes.

Fig. 3 Primary determinants of behavioural intention to cost conscious decision making and care. Adapted from Fishbein’s integrative model of 
behavioural prediction [36]
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I think I mean it’s a bit expensive, yeah, but if you 
miss an injury then it can be life threatening or like 
mobility threatening when it’s quite, uh, you know, 
quite unreasonable also. (P7)

I think it’s like, kind of like, better to be safe than 
sorry kind of mentality, for me. Yeah. I would 
rather do it and make sure the patient is okay than 
not do it and then like, um, if in the unfortunate 
event that the patient deteriorates. (P6)

While participants were able to discuss cost and sus-
tainability this seemed more on an abstract level: it was 
not part of their clinical decision-making process and 
instead was an administrative matter.

We’re also quite detached from the cost, like we are 
not the ones handling the transactions. (P8)
Um, but I think in a public setting, I think our main, 
I think our main goal is just to work the patient up 
and see what we can do best for them. (P15)

Rather their attitude was one of “better safe than sorry” 
(P6).

Normative beliefs
Normative beliefs refer to the pressure to avoid not 
doing something (e.g., ordering a test) in terms of the 
student’s perceptions of what others think they should 
do, as well as the student’s perceptions of what other 
students are doing (see later). The most common ref-
erence group was that of consultants and other medi-
cal staff. Participants talked about following what they 
see others do, rather than making a cost–benefit evalu-
ation. For example, if others typically order a certain 
test, so too will the students. For example,

Can I just ask, why are we not setting a plug? Cause 
at the ED they set up plug for everyone. (P14)

Every patient comes in and gets the FBC and renal 
panel. I didn’t know why. (P1)

Students also highlighted the role of patients in shaping 
their attitudes towards costs. They felt they should inform 
patients about the costs and let them decide whether or 
not to go ahead with treatment or investigations.

I think we need to meet his expectation first like. He 
could well be like coming because he has some con-
cerns and worries and he might expect investigation 
of us. (P18)

Their perception of an individual patient’s financial 
situation, such as whether they could afford treatment or 
had sufficient insurance coverage, was discussed (e.g., I 

think it will only matter to me if there’s like very extraordi-
narily expensive things or the patient needs to consistently 
follow up with like very expensive scans and all that. Or if 
the patient has financial difficulties (P16)) but seemed to 
come secondary to a perception that if patients presented 
at the ED, these patients probably wished to receive treat-
ment and investigations.

He’s already at the emergency department and he’s 
probably worried about um, I mean he probably 
wants to get some answers and some treatment. So 
uh, would it be better to do some investigations to 
uh, like, uh, like put his mind at ease and then like, 
direct the management or so. (P6)

Efficacy beliefs (self‑efficacy)
Self-efficacy refers to the belief, or confidence, that one 
can carry out a behaviour (in this case, cost conscious 
care) even under difficult circumstances. Low self-effi-
cacy is related to doubting one’s own judgement or ability 
to carry out cost conscious care (or that one has the skills 
to do so [see Skills and knowledge]). Issues related to 
self-efficacy included participants feeling they had little 
authority in the ED and needed to clear their decisions 
with seniors.

Number one, you’ll probably get screamed at by a 
consultant. Number two, the family will be super 
pissed at you, and number three, to top it off you 
probably won’t be able to forgive yourself or you’ll 
be very down after that, because you sort of like, you 
contributed to that. On the other hand, if you do it 
like pre-emptively in a sense, it’s not the most effi-
cient use of resources, yes, unfortunately, but at the 
end of the day, you know, your salary is fixed and it’s 
okay, you’re covering your own ass. (P5)

Self-efficacy is linked to attribution, and students did 
not want to be the cause of adverse outcomes. They had 
a strong tendency to over-investigate for fear of missing 
something that could cause harm to the patient (see also 
Beliefs and Attitudes), rather than basing their decisions 
on clinical probability. Participants discussed how they 
would order tests even where they were not fully certain 
such tests were needed to minimise the change of adverse 
clinical outcomes (e.g., I would want to cover all my bases, 
just in case anything happens (P19). They assumed that 
ED patients were serious cases, and this appeared to con-
tribute to their arguably overly cautious approach.

Skills and knowledge
This theme refers to participants feeling they have the nec-
essary skills and knowledge to take cost into account in their 
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clinical decision making. In terms of knowledge, they had 
very limited awareness of the cost of ED equipment (e.g., 
intravenous cannula, blood tube, syringes) or common lab-
oratory and radiological investigations (e.g., liver function 
tests, chest X-ray, CT [Computed Tomography] scans).

It is probably very expensive, I don’t know how 
expensive. (P3)

When asked how much they thought these might be, 
they either could not estimate cost or their estimates were 
very inaccurate, usually much less than the actual cost.

It sounds a bit stupid but I thought that most blood 
tests would be like around the same price but I see 
there’s like a big difference between like c-reactive 
protein vs procal, even though they kind of test for 
similar things. (P21)

When accurate costs were shared in the second part of the 
vignette discussion, participants were very surprised. Partici-
pants reported that they were not taught the prices of equip-
ment or investigations in the classroom or in the workplace.

e.g., I feel like, uh, we’ve never really been, uh, edu-
cated on the prices of the tubes itself. And like, 
frankly speaking, it’s, it’s actually more expensive 
than what I expected it to be. (P11)

In terms of skills, participants reported that their focus 
was on learning to successfully use equipment (e.g., suc-
cessfully inserting an intravenous (IV) cannula into a 
patient’s vein for medication or fluids administration), 
rather than thinking beyond skills development to con-
sider if the task was necessary.

Environmental constraints
Environmental constraints refer to barriers to cost con-
scious clinical decision making or cost-conscious care. 
The themes were mostly associated with students being 
aware that they are training in a public hospital set-
ting which has constrained resources (e.g., limited bed 
spaces). However, they argued that, since patients pay 
a standard price in a public hospital ED setting, they 
didn’t need to pay attention to the costs of the equipment 
or tests because these items are already included in the 
ED bill (e.g., And I think since bedside ultrasound is also 
included in the ED bill already, we will just do it. (P18)). 
They indicated that they might approach costs differently 
if they were practicing in a private hospital.

Discussion
Main findings
We identified a range of factors related to why medical 
students training in a fee-for-service public healthcare 

system may not consider cost in their clinical decision 
making. Lack of knowledge as to the cost of common 
medical investigations and equipment plays a role, but 
this is only part of the picture. Students are very focused 
on patient safety and outcomes and have the attitude that 
more is better (in order not to miss anything, no matter 
how unlikely). They believe that patients who come to the 
ED probably want treatment and thus they are behaving 
professionally by carrying out numerous tests and inves-
tigations. Even when provided with specific knowledge 
about equipment and investigation costs, participants 
still preferred to “do everything, look for everything” 
instead of incorporating cost into their decision making.

This attitude of erring on the side of (clinical) caution 
was strongly shaped by anxieties about, first, potential 
negative clinical outcomes if things were to go wrong 
and, second, getting the blame if it did. Students fol-
low the norms of what they see and see themselves as 
powerless to make decisions anyway. Finally, students 
do not see their role as to be concerned with costs, see-
ing this as more of an administrative concern rather 
than a clinical one. The only time when they seemed 
to consider cost was at a patient-level (e.g., when they 
thought the patient could not afford an investigation or 
treatment), but there was little consideration of cost at 
a systems level.

Comparison with previous literature
Our participants’ anxieties and perception of their roles 
as mere medical students powerless to make key clinical 
decisions are largely aligned to the literature on profes-
sional identity [42]. Reflecting one of the few previous 
studies in this area with medical students, albeit in the 
US context, our participants acknowledged the that phy-
sicians have a duty to contain costs yet their own clinical 
decisions are influenced by the fear of potential malprac-
tice risks and what they see others do [43]. Some of the 
barriers identified reflect those found in previous stud-
ies with residents [44, 45] and fully-trained staff [46, 47], 
and in other contexts [48, 49]. Nevertheless, our theory 
driven analysis added value in that it facilitated a richer 
exploration of why students do not consider cost in clini-
cal decision making.

Implications for research, policy and practice
Although qualitative research does not stake a claim to 
generalisability in the way quantitative research does, 
our findings have educational and research implica-
tions. A gap in knowledge about healthcare costs is 
clearly not being addressed by workplace learning and 
role modelling. This suggests the need for formal teach-
ing and learning about cost-conscious care. Incorporat-
ing this into the formal curriculum will send a message 
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that cost consideration is important within medical prac-
tice. However, it is also critical to align messages across 
the formal, informal and hidden curricula, with the last 
of these potentially the most influential given it is based 
on values, attitudes and norms [23] – all factors identified 
in our study as important to considering (or not) cost in 
clinical decision making.

On one hand, we could argue that our participants 
were acting in their patients’ best interests by leaving no 
stone unturned. On the other hand, it is not good clini-
cal practice to over-investigate or to not use a balance 
of probability – and by not doing so, incurring more 
charges for the patient and the system. If we want the 
doctors of tomorrow to engage in cost-conscious care 
we have to support them not only in knowing costs 
(knowledge), but also in learning how to balance cost 
and value to the patient, and accepting that cost-con-
scious care is everyone’s concern. One way to do this 
might be working with students to explore potentially 
conflicting dilemmas around care and cost, and how to 
manage these, might be a fruitful method of achieving 
behaviour change (e.g., [50]).

Our findings suggest a level of unconscious incompe-
tence [51]. Participants did not recognise or consider it an 
issue that they were cost-naïve in their clinical decision 
making. Individuals must recognize their own incompe-
tence, and the value of the new skill, before moving on 
to the next stage. But there must be a stimulus to change. 
If students and junior doctors do not see their role mod-
els (more senior clinicians) including cost into clinical 
decision making, they will not have the incentive to do 
so themselves. It may be that interventions to encourage 
cost-conscious care are needed for those teaching medi-
cal students and junior doctors in the workplace as well 
as the learners themselves.

Strengths and limitations of this study
Our study is set in the ED and our findings may not be 
transferable to other medical departments. It is also set 
in one country with a particular healthcare financing 
model. Our study involved medical students not fully 
trained doctors for whom the influencing factors and 
barriers may be different. These points may limit our 
study’s generalisability to other contexts. However, the 
purpose of qualitative research is not statistical generali-
sation and our focus, cost-conscious care, is not unique 
to the context of this study. Moreover, our use of a the-
ory of behaviour change to interpret the data facilitated 
a richer exploration of students’ failure to consider cost 
in their behaviour and aids conceptual generalisability 
[52]. Our use of theory also adds more generally to the 
literature on cost-conscious care, which, to date, has 
tended to be descriptive or quantitative [53, 54]. Our 

relatively small qualitative study was not able to address 
how culture, gender, personality and other individual 
factors may lead to different attitudes towards cost con-
scious care. However, even with a relatively small num-
ber of participants, we have high information power 
[55], because of a narrow study aim, a specific sample, 
good quality data and theory-driven analysis. Of course, 
as with any voluntary study, there would have been an 
element of participant self-selection and we have no idea 
as to whether our participants were particularly cost- 
naive or cost conscious.

Conclusion
This study contributes to a wider conversation in the 
literature about cost and value medical education. Our 
findings provide insight to inform how best to engage 
and empower educators and learners in teaching and 
learning about cost-conscious care. Embracing cost and 
value education has the potential to open up new areas 
of scholarship and ensure that as a professional group we 
are able to contribute to improving the value of health-
care education and delivery.

Supplementary Information
The online version contains supplementary material available at https:// doi. 
org/ 10. 1186/ s12909- 023- 04349-3.

Additional file 1. Full clinical vignettes.

Additional file 2. Participant demographics.

Acknowledgements
Our thanks to those who participated in data collection and A/P Tham Kum 
Ying for connecting the project team members.

Authors’ contributions
All authors made substantial contributions to the entire project. All authors 
also reviewed and approved the final paper for submission.

Authors’ information
E. Tan is assistant dean of student wellbeing and lecturer of medical educa-
tion, Lee Kong Chian School of Medicine, Nanyang Technological University, 
Singapore; ORCID: https:// orcid. org/ 0000- 0002- 0204- 0079.
W.M. Ng is consultant of Ng Teng Fong General Hospital Emergency Depart-
ment, and Unit for Pre-Hospital Emergency Care (UPEC), Ministry of Health, 
Singapore; ORCID: https:// orcid. org/ 0000- 0001- 9600- 4716.
P.C. Soh is principal resident physician of Ng Teng Fong General Hospital Emer-
gency Department, Singapore.
D. Tan is a medical officer working in the public healthcare system in Sin-
gapore and a former graduate of the Lee Kong Chian School of Medicine, 
Nanyang Technological University, Singapore.
J. Cleland is professor of medical education research, president’s chair in 
medical education, vice-dean (education) and director of the Medical Educa-
tion Research and Scholarship Unit, Lee Kong Chian School of Medicine, 
Nanyang Technological University, Singapore; ORCID: http:// orcid. org/ 
0000- 0003- 1433- 9323.

Funding
This research was supported by a grant from the Lee Kong Chian School of 
Medicine’s Medical Education Research and Scholarship Unit (MERSU), Nan-
yang Technological University, Singapore. Award number: 03INP001104A630.

https://doi.org/10.1186/s12909-023-04349-3
https://doi.org/10.1186/s12909-023-04349-3
https://orcid.org/0000-0002-0204-0079
https://orcid.org/0000-0001-9600-4716
http://orcid.org/0000-0003-1433-9323
http://orcid.org/0000-0003-1433-9323


Page 9 of 10Tan et al. BMC Medical Education          (2023) 23:437  

Availability of data and materials
The datasets are available upon reasonable request by contacting the cor-
responding author.

Declarations

Ethics approval and consent to participate
This study was approved by the ethics committee of the Nanyang Technologi-
cal University’s Institutional Review Board (IRB-2020–12-002). Informed con-
sent was obtained from all participants. All study procedures were performed 
in accordance with the relevant institutional guidelines and regulations.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests. 

Received: 3 January 2023   Accepted: 11 May 2023

References
 1. Hiatt HH. Protecting the medical commons: who is responsible? N Engl J 

Med. 1975;293(5):235–41.
 2. Baltagi BH, Lagravinese R, Moscone F, Tosetti E. Health care expenditure 

and income: a global perspective. Health Econ. 2017;26(7):863–74.
 3. Dieleman JL, Squires E, Bui AL, Campbell M, Chapin A, Hamavid H, et al. 

Factors associated with increases in US health care spending, 1996–2013. 
JAMA. 2017;318(17):1668–78.

 4. Lorenzoni L, Marino A, Morgan D, James C. Health Spending Projections 
to 2030: New results based on a revised OECD methodology: OECD; 
2019. Available from: https:// www. oecd- ilibr ary. org/ conte nt/ paper/ 5667f 
23d- en [cited 2 Sept 2022].

 5. Fabes J, Avşar TS, Spiro J, Fernandez T, Eilers H, Evans S, et al. Information 
asymmetry in Hospitals: evidence of the lack of cost awareness in clini-
cians. Appl Health Econ Health Policy. 2022;20(5):693–706.

 6. Gandhi R, Stiell I, Forster A, Worthington J, Ziss M, Kitts JB, et al. Evaluating 
physician awareness of common health care costs in the emergency 
department. Can J Emerg Med. 2018;20(4):539–49.

 7. Schutte T, Tichelaar J, Nanayakkara P, Richir M, van Agtmael M. Students 
and doctors are unaware of the cost of drugs they frequently prescribe. 
Basic Clin Pharmacol Toxicol. 2017;120(3):278–83.

 8. Association of American Medical Colleges. Core Entrustable Professional 
Activities for Entering Residency: Curriculum Developers’ Guide. Available 
from: https:// www. aamc. org/ about- us/ missi on- areas/ medic al- educa tion/ 
cbme/ core- epas [cited 6 Oct 2022].

 9. Nazar H, Nazar M, Rothwell C, Portlock J, Chaytor A, Husband A. Teaching 
safe prescribing to medical students: perspectives in the UK. Adv Med 
Educ Pract. 2015;6:279.

 10. Yeoh K-G. The future of medical education. Singapore Med J. 
2019;60(1):3–8.

 11. Gray E, Lorgelly PK. Health economics education in undergraduate medi-
cal degrees: an assessment of curricula content and student knowledge. 
Med Teach. 2010;32(5):392–9.

 12. Chandawarkar RY, Taylor S, Abrams P, Duffy A, Voytovich A, Longo 
WE, et al. Cost-aware care: critical core competency. Arch Surg. 
2007;142(3):222–6.

 13. Leep Hunderfund AN, Dyrbye LN, Starr SR, Mandrekar J, Tilburt JC, George 
P, et al. Attitudes toward cost-conscious care among US physicians and 
medical students: analysis of national cross-sectional survey data by age 
and stage of training. BMC Med Educ. 2018;18(1):1–11.

 14. Tartaglia KM, Kman N, Ledford C. Medical student perceptions of cost-
conscious care in an internal medicine clerkship: a thematic analysis. J 
Gen Intern Med. 2015;30:1491–6.

 15. Jain V. Time to take health economics seriously—medical education in 
the United Kingdom. Perspect Med Educ. 2016;5(1):45–7.

 16. Oppong R, Mistry H, Frew E. Health economics education in undergradu-
ate medical training: introducing the health economics education (HEe) 
website. BMC Med Educ. 2013;13(1):1–5.

 17. Reschovsky JD, Saiontz-Martinez CB. Malpractice claim fears and the costs 
of treating medicare patients: a new approach to estimating the costs of 
defensive medicine. Health Serv Res. 2018;53(3):1498–516.

 18. Lyle CB Jr, Bianchi RF, Harris JH, Wood ZL. Teaching cost contain-
ment to house officers at Charlotte Memorial Hospital. Acad Med. 
1979;54(11):856–62.

 19. Stammen LA, Stalmeijer RE, Paternotte E, Pool AO, Driessen EW, Scheele 
F, et al. Training physicians to provide high-value, cost-conscious care: a 
systematic review. JAMA. 2015;314(22):2384–400.

 20. Carter SM, Little M. Justifying knowledge, justifying method, taking 
action: Epistemologies, methodologies, and methods in qualitative 
research. Qual Health Res. 2007;17(10):1316–28.

 21. Farquhar C, Das R. Are focus groups suitable for ‘sensitive’topics. Develop-
ing focus group research: politics, theory and practice. 1999:47–63.

 22. Kitzinger J. The methodology of focus groups: the importance of interac-
tion between research participants. Sociol Health Illn. 1994;16(1):103–21.

 23. Hafferty FW. Beyond curriculum reform: confronting medicine’s hidden 
curriculum. Acad Med. 1998;73(4):403–7.

 24. Healthhub. Costs and financing 2018. Available from: https:// www. healt hhub. 
sg/a- z/ costs- and- finan cing/5/ costs_ and_ finan cing_ overa ll [cited 6 Oct 2022].

 25. Lee CE. International Health Care System Profiles – Singapore: The 
Commonwealth Fund; 2020. Available from: https:// www. commo nweal 
thfund. org/ inter natio nal- health- policy- center/ count ries/ singa pore [cited 
6 Oct 2022].

 26. Lim J. MOH welcomes insurers’ move to adjust terms for full-rider IPs, 
require co-payment of hospital bills 2021. Available from: https:// www. 
strai tstim es. com/ singa pore/ health/ moh- welco mes- measu res- by- insur 
ers- to- adjust- terms- for- full- rider- ips- and- requi re- co [updated February 
17; cited 6 Oct 2022].

 27. Ministry of Health Singapore. Affordable health care (1993 white paper) 
1993. Available from: https:// www. moh. gov. sg/ resou rces- stati stics/ infor 
mation- paper/ affor dable- health- care- (1993- white- paper) [cited 6 Oct 
2022 Oct].

 28. Haseltine WA. Affordable excellence: the Singapore healthcare story: 
how to create and manage sustainable healthcare systems. Washington: 
Brookings Institution Press; 2013.

 29. Di Somma S, Paladino L, Vaughan L, Lalle I, Magrini L, Magnanti M. Over-
crowding in emergency department: an international issue. Intern Emerg 
Med. 2015;10(2):171–5.

 30. Ganguly S, Lawrence S, Prather M. Emergency department staff planning 
to improve patient care and reduce costs. Decis Sci. 2014;45(1):115–45.

 31. Sabbatini AK, Nallamothu BK, Kocher KE. Reducing variation in hospital 
admissions from the emergency department for low-mortality condi-
tions may produce savings. Health Aff. 2014;33(9):1655–63.

 32. Chan JS-E, Chia D. Practical Advice for Doctors Treating Foreign Workers: 
Singapore Medical Association. Available from: https:// www. sma. org. sg/ 
news/ year/ month/ pract ical- advice- for- docto rs- treat ing- forei gn- worke rs 
[cited 6 Oct 2022].

 33. Lee CA, Cho JP, Choi SC, Kim HH, Park JO. Patients who leave the emergency 
department against medical advice. Clin Exp Emerg Med. 2016;3(2):88.

 34. Ibrahim SA, Kwoh CK, Krishnan E. Factors associated with patients who 
leave acute-care hospitals against medical advice. Am J Public Health. 
2007;97(12):2204–8.

 35. Barter C, Renold E. ‘I wanna tell you a story’: exploring the application of 
vignettes in qualitative research with children and young people. Int J 
Soc Res Methodol. 2000;3(4):307–23.

 36. Fishbein M. The role of theory in HIV prevention. AIDS Care. 
2000;12(3):273–8.

 37. Levin PF. Test of the Fishbein and Ajzen models as predictors of health 
care workers’ glove use. Res Nurs Health. 1999;22(4):295–307.

 38. Glynn G, Ahern M. Determinants of critical care nurses’ pain management 
behaviour. Aust Crit Care. 2000;13(4):144–51.

 39. Cleland JA, Knight LV, Rees CE, Tracey S, Bond CM. Is it me or is it them? 
Factors that influence the passing of underperforming students. Med 
Educ. 2008;42(8):800–9.

 40. McMillan W. Theory in healthcare education research: the importance of 
worldview. Res Med Educ. 2015:15–24.

https://www.oecd-ilibrary.org/content/paper/5667f23d-en
https://www.oecd-ilibrary.org/content/paper/5667f23d-en
https://www.aamc.org/about-us/mission-areas/medical-education/cbme/core-epas
https://www.aamc.org/about-us/mission-areas/medical-education/cbme/core-epas
https://www.healthhub.sg/a-z/costs-and-financing/5/costs_and_financing_overall
https://www.healthhub.sg/a-z/costs-and-financing/5/costs_and_financing_overall
https://www.commonwealthfund.org/international-health-policy-center/countries/singapore
https://www.commonwealthfund.org/international-health-policy-center/countries/singapore
https://www.straitstimes.com/singapore/health/moh-welcomes-measures-by-insurers-to-adjust-terms-for-full-rider-ips-and-require-co
https://www.straitstimes.com/singapore/health/moh-welcomes-measures-by-insurers-to-adjust-terms-for-full-rider-ips-and-require-co
https://www.straitstimes.com/singapore/health/moh-welcomes-measures-by-insurers-to-adjust-terms-for-full-rider-ips-and-require-co
https://www.moh.gov.sg/resources-statistics/information-paper/affordable-health-care-(1993-white-paper
https://www.moh.gov.sg/resources-statistics/information-paper/affordable-health-care-(1993-white-paper
https://www.sma.org.sg/news/year/month/practical-advice-for-doctors-treating-foreign-workers
https://www.sma.org.sg/news/year/month/practical-advice-for-doctors-treating-foreign-workers


Page 10 of 10Tan et al. BMC Medical Education          (2023) 23:437 

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

 41. Berger R. Now I see it, now I don’t: Researcher’s position and reflexivity in 
qualitative research. Qual Res. 2015;15(2):219–34.

 42. Cruess RL, Cruess SR, Boudreau JD, Snell L, Steinert Y. A schematic 
representation of the professional identity formation and socialization 
of medical students and residents: a guide for medical educators. Acad 
Med. 2015;90(6):718–25.

 43. Leep Hunderfund AN, Dyrbye LN, Starr SR, Mandrekar J, Naessens JM, 
Tilburt JC, et al. Role modeling and regional health care intensity: US 
medical student attitudes toward and experiences with cost-conscious 
care. Acad Med. 2017;92(5):694–702.

 44. Maghbouli N, Akbari Sari A, Asghari F. Cost-consciousness among Iranian 
internal medicine residents. Med Teach. 2020;42(4):463–8.

 45. Ryskina KL, Holmboe ES, Shea JA, Kim E, Long JA. Physician experi-
ences with high value care in internal medicine residency: mixed-
methods study of 2003–2013 residency graduates. Teach Learn Med. 
2018;30(1):57–66.

 46. Johnson J, Pinto M, Brabston E, Momaya A, Huntley S, He JK, et al. 
Attitudes and awareness of suture anchor cost: a survey of shoulder 
surgeons performing rotator cuff repairs. J Shoulder Elbow Surg. 
2020;29(3):643–53.

 47. Gonzalo JD, Chuang CH, Glod SA, McGillen B, Munyon R, Wolpaw DR. 
General internists as change agents: opportunities and barriers to leader-
ship in health systems and medical education transformation. J Gen 
Intern Med. 2020;35:1865–9.

 48. Tun S. Fulfilling a new obligation: teaching and learning of sustain-
able healthcare in the medical education curriculum. Med Teach. 
2019;41(10):1168–77.

 49. Moleman M, Zuiderent-Jerak T, Lageweg M, van den Braak GL, 
Schuitmaker-Warnaar TJ. Doctors as resource stewards? Translating 
high-value, cost-conscious care to the consulting room. Health Care Anal. 
2022;30(3–4):215–39.

 50. Kälvemark S, Höglund AT, Hansson MG, Westerholm P, Arnetz B. Living 
with conflicts-ethical dilemmas and moral distress in the health care 
system. Soc Sci Med. 2004;58(6):1075–84.

 51. Bok S. Lying: moral choice in private and public life. New York: Random 
House. 1978.

 52. Polit DF, Beck CT. Generalization in quantitative and qualitative research: 
myths and strategies. Int J Nurs Stud. 2010;47(11):1451–8.

 53. Innes G, Grafstein E, McGrogan J. Do emergency physicians know the 
costs of medical care? Can J Emerg Med. 2000;2(2):95–102.

 54. Broadwater-Hollifield C, Gren LH, Porucznik CA, Youngquist ST, Sundwall 
DN, Madsen TE. Emergency physician knowledge of reimbursement 
rates associated with emergency medical care. Am J Emerg Med. 
2014;32(6):498–506.

 55. Malterud K, Siersma VD, Guassora AD. Sample size in qualitative 
interview studies: guided by information power. Qual Health Res. 
2016;26(13):1753–60.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


	‘But what if you miss something …?’: factors that influence medical student consideration of cost in decision making
	Abstract 
	Context 
	Methods 
	Results 
	Discussion 

	Background
	Methods
	Design
	Context
	Participants
	Data collection
	Data management and analysis
	Reflexivity
	Ethical approval
	Patient and public involvement

	Results
	Attitudes and beliefs towards incorporating cost into clinical decision making
	Normative beliefs
	Efficacy beliefs (self-efficacy)
	Skills and knowledge
	Environmental constraints

	Discussion
	Main findings
	Comparison with previous literature
	Implications for research, policy and practice
	Strengths and limitations of this study

	Conclusion
	Anchor 29
	Acknowledgements
	References


