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Abstract 

Background In the context of rising healthcare costs, formal education on treatment-related financial hardship is 
lacking in many medical schools, leaving future physicians undereducated and unprepared to engage in high-value 
care.

Method We performed a prospective cohort study to characterize medical student knowledge regarding treatment-
related financial hardship from 2019 to 2020 and 2020–2021, with the latter cohort receiving a targeted educational 
intervention to increase cost awareness. Using Kirkpatrick’s four-level training evaluation model, survey data was ana-
lyzed to characterize the acceptability of the intervention and the impact of the intervention on student knowledge, 
attitudes, and self-reported preparedness to engage in cost-conscious care.

Results Overall, N = 142 medical students completed the study survey; 61 (47.3%) in the non-intervention arm and 
81 (66.4%) in the intervention arm. Of the 81 who completed the baseline survey in the intervention arm, 65 (80.2%) 
completed the immediate post-intervention survey and 39 (48.1%) completed the two-month post-intervention 
survey. Following the educational intervention, students reported a significantly increased understanding of common 
financial terms, access to cost-related resources, and level of comfort and preparedness in engaging in discussions 
around cost compared to their pre-intervention responses. The majority of participants (97.4%) reported that they 
would recommend the intervention to future students. A greater proportion of financially stressed students reported 
considering patient costs when making treatment decisions compared to their non-financially stressed peers.

Conclusions Targeted educational interventions to increase cost awareness have the potential to improve both 
medical student knowledge and preparedness to engage in cost-conscious care. Student financial stress may impact 
high-value care practices. Robust curricula on high-value care, including treatment-related financial hardship, should 
be formalized and universal within medical school training.
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Background
Over the past several decades, healthcare costs have 
grown exponentially, with recent estimates citing health-
care spending as 18% of total economic expenditures 
[1]. Cost-sharing has resulted in patients shouldering 
a greater proportion of the financial burden related to 
medical care [2–4]. Treatment-related financial hard-
ship is best described within cancer care due to an aging 
patient population and advances in costly therapies; 
however, a similar phenomenon has been observed in 
other areas of medical care, including among individu-
als with chronic health conditions [5–9]. Significant to 
catastrophic financial burden is associated with increased 
patient mortality and treatment non-adherence, as well 
as a notable decrease in quality of life [10–16]. There 
are several terms used to describe the phenomenon of 
treatment-related financial hardship, with financial bur-
den describing the quantified cost, financial distress 
describing the perceived effect of the cost on the patient, 
and financial toxicity describing the associated patient 
outcomes.

Treatment-related financial hardship is gaining recog-
nition on a national level and is the subject of ongoing 
research [17–19]. Multiple patient-facing interventions 
have been proposed to address this problem, including 
bedside cost communication and financial navigation, 
with efforts underway to increase physician awareness 
and incentivize high-value care. Although physicians 
report recognizing the impact of high healthcare costs on 
their patients, they also consistently report feeling ill-pre-
pared for cost discussions and express a perceived inabil-
ity to help [20, 21]. This gap in physician preparedness to 
address treatment-related financial hardship begins early 
on in training. Education to promote cost awareness has 
yet to be formalized in many medical school curricula, 
and a significant number of medical students report that 
they lack the skills to apply the principles of high-value 
care in medical decision-making, leaving students une-
quipped to engage in cost discussions with their patients 
and to consider the financial repercussions of treatment 
decisions as they transition into roles as healthcare pro-
viders [22, 23]. Preliminary studies have shown that 
educational initiatives targeted towards medical stu-
dents can be effective in promoting cost awareness, and 
the Association of American Medical Colleges (AAMC) 
now includes implementation of cost-effective principles 
as part of its recommended Core Entrustable Profes-
sional Activities for medical students [24, 25]. Thus, we 
sought to pilot a targeted educational intervention aimed 
at improving cost awareness among medical students. 
While research is ongoing regarding how to best assess 
medical competence and advances in medical education, 
we utilized self-assessments to evaluate the impact of our 

intervention, which are a common method of assessment 
for student knowledge and behaviors [26].

Methods
Study design and participants
We performed a prospective cohort study using survey 
data collected from medical students during their clini-
cal year of training including the academic years of 2019–
2020 and 2020–2021. The study consisted of two arms: 
(i) the non-intervention arm (2019–2020); and, (ii) the 
intervention arm (2020–2021). Study schema is outline 
in Fig. 1 and study timeline is outlined in Additional File 
1. All participants completed the baseline survey assess-
ing cost awareness (Additional File 2). Medical students 
in the intervention arm received a targeted educational 
intervention as part of their clinical skills curriculum 
and completed two additional surveys, one immediately 
following the intervention and one 2 months after the 
intervention, assessing the acceptability of the interven-
tion and its impact on student knowledge, attitude, and 
preparedness to engage in cost discussions (Additional 
files 3 and 4). Participants who completed all relevant 
study surveys were entered into a lottery for a $100 gift 
card. This study received approval from our Institutional 
Review Board.

Educational intervention
The targeted educational intervention included: (a) for-
mal didactic lecture; (b) 60-minute small group exercise; 
and, (c) a pocket card that was electronically distributed. 
The didactic lecture included an introduction to the con-
cept of treatment-related financial hardship. It concluded 
with an exploration of opportunities to incorporate cost-
efficiency and high-value care into medical decision-
making. The small group exercise involved case-based 
discussion of patient out-of-pocket costs, insurance cov-
erage, cost-effective diagnostics, cost-conscious.

treatment considerations, and differences in outpatient, 
inpatient, and emergency department charges. Lastly, the 
pocket card included a screening tool to identify patients 
at risk for treatment-related financial hardship, [27] 
definitions of common out-of-pocket costs, and region-
specific resources to offer patients suffering from treat-
ment-related financial hardship.

Survey design
Medical students in both arms received an electronic link 
to an anonymous baseline survey in REDCap, a secure 
online database, which took approximately 5  min to 
complete. The invitation to participate included a brief 
overview of the concept of treatment-related financial 
hardship and the need for further research regarding 
physician cost awareness. Both post-intervention surveys 
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were similarly distributed to the intervention cohort, 
with survey questions including validated, Likert-scale 
measures from previously published literature [20, 27, 
28]. Survey items assessed participant sociodemographic 
factors, self-reported financial security, prior exposure 
to cost-related educational activities, acceptability of the 
educational intervention, and engagement in both cost 
awareness and cost communication with patients and 
medical teams.

Outcome measures
Primary outcome measures were based upon Kirkpat-
rick’s four-level training evaluation model, [29] and 
included: acceptability of the educational intervention; 
student knowledge regarding treatment-related finan-
cial hardship; student attitudes regarding cost-conscious 
practices; and student self-reported comfort and prepar-
edness to engage in cost communication with patients 
and medical teams as proxies for student behavior.

Fig. 1 Participant Flow Diagram: Medical Student Participants in Academic Years 2019–2020 and 2020–2021
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Statistical analysis
Descriptive statistics were used to summarize par-
ticipant characteristics and survey responses in both 
cohorts. Continuous and categorical variables were 
summarized with median (interquartile range, IQR) 
and N (%), respectively. For the intervention cohort, 
differences in the primary outcome measures pre- and 
post-intervention were tested using the McNemar test. 
Pre-intervention differences in cost awareness knowl-
edge and practices were compared by reported level 
of financial stress using the Chi square test. Respond-
ents who indicated that they were “always,” “very often,” 
or “sometimes” financially stressed were classified as 
“financially stressed”, whereas respondents who indi-
cated that they were “rarely” or “never” financially 
stressed were classified as “not financially stressed”. 
For all analyses, the threshold for significance was set 
at level α < 0.05. All statistical analyses were conducted 
with SAS version 9.4 (SAS Institute, Cary NC).

Results
Demographic characteristics
The overall study cohort included N = 142 participants. 
Of the students invited to participate in the baseline 
knowledge assessment survey, 47.3% (61/129) responded 
in the non-intervention arm and 66.4% (81/122) in the 
intervention arm. Enrollment details are outlined in 
Fig.  1. Participants in the intervention arm received an 
immediate post-intervention survey, of which 80.2% 
(65/81) responded, as well as a two-month post-inter-
vention survey, of which 48.1% responded (39/81). In 
addition, the cohort exposed to the educational interven-
tion completed an evaluation of its acceptability with a 
response rate of 95% (116/122). Baseline characteristics 
of both cohorts are presented in Table 1.

In the non-intervention cohort, the median age was 
25 years (IQR 25–26) and 65.6% of participants were 
female. The majority (77.1%, n = 47) of respondents in 
the non-intervention cohort reported feeling financially 
stressed always, very often, or sometimes. In the inter-
vention cohort, the median age was 24 years (IQR 24–25) 

Table 1 Baseline characteristics of the non-intervention and intervention cohorts, academic years 2019–2020 and 2020–2021

Non-Intervention Cohort 
N = 61 
Median (IQR) or
N (%)

Intervention Cohort 
N = 81 
Median (IQR) or
N (%)

Age (Years)

 Median (IQR) 25 (25–26) 24 (24–25)

Race/Ethnicity

 Non-Hispanic Asian 20 (32.8%) 20 (24.7%)

 Hispanic 8 (13.1%) 10 (12.4%)

 Non-Hispanic Black 2 (3.3%) 4 (4.9%)

 Non-Hispanic White 28 (45.9%) 34 (42.0%)

Other, More than one, or Prefer not to answer 3 (4.9%) 13 (16.1%)

Gender

 Male 21 (34.4%) 18 (22.2%)

 Female 40 (65.6%) 59 (72.8%)

Other or Prefer not to answer 0 (0%) 4 (4.9%)

Relationship Status

 Single 25 (41.0%) 44 (54.3%)

 Partnered 34 (42.0%) 34 (42.0%)

Other or Prefer not to answer 2 (3.3%) 3 (3.7%)

How frequently financially stressed

 Always, Very often, or Sometimes 47 (77.1%) 53 (65.4%)

 Rarely or Never 14 (23.0%) 28 (34.6%)

Familiar with concept of financial toxicity?

 Yes 36 (59.0%) 34 (58.0%)

 No 25 (41.0%) 47 (42.0%)

Received prior lecture on topic of financial toxicity?

 Yes 19 (31.2%) 16 (19.8%)

 No 42 (68.9%) 65 (80.3%)
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and most respondents were female (72.8%, n = 59). The 
majority of participants (65.4%, n = 53) reported feeling 
financially stressed always, very often, or sometimes.

Cost awareness knowledge, attitudes, and behaviors 
in the non-intervention cohort
In the non-intervention cohort, 51.7% (n = 31) of 
respondents agreed or strongly agreed that they had 
a good understanding of common financial terms 
(i.e., deductible, co-payment, co-insurance, and maxi-
mum out-of-pocket cost) (Table  2). Only 8.5% (n = 5) 
of respondents agreed or strongly agreed that they had 
easy access to quality resources to assist in cost discus-
sions with patients. Most participants (75.4%, n = 46) 
agreed or strongly agreed that doctors should explain the 
cost of treatments to patients and 85.3% (n = 52) agreed 
or strongly agreed that doctors should consider costs 
when making treatment decisions for patients. When 
asked to reflect on their own practices, 67.2% (n = 41) 
reported that they considered patient out-of-pocket costs 

sometimes, most of the time, or all the time when mak-
ing treatment decisions. However, only 9.8% (n = 6) of 
respondents agreed or strongly agreed that they felt pre-
pared to discuss costs of treatment with patients, while 
only 21.3% (n = 13) agreed or strongly agreed that they 
felt comfortable discussing costs with patients.

Cost awareness knowledge, attitudes, and behaviors 
in the intervention cohort
Significant differences were observed in participant 
responses in the intervention cohort pre- vs. post-inter-
vention (Table 3). While 54.4% (n = 43) of respondents 
agreed or strongly agreed that they had a good under-
standing of common financial terms pre-intervention, 
71.9% (n = 46) of respondents agreed or strongly agreed 
with this statement post-intervention (p < .001), with 
23.8% (n = 15) of respondents who answered both sur-
veys changing their response from a neutral or negative 
response to a positive response. Similarly, there was a 
significant increase in the proportion of participants 

Table 2 Cost awareness knowledge, attitudes, and behaviors in non-intervention cohort, academic year 2019–2020

Non-
Intervention 
Cohort 
N = 61 
Median (IQR) 
or
N (%)

“I have a good understanding of the following terms: deductibles, co-payment, co-insurance, maximum out of pocket cost”

 Strongly agree or Agree 31 (51.7%)

 Neither agree nor disagree, Disagree, or Strongly disagree 29 (48.3%)

Frequency of considering patient out-of-pocket costs when making treatment decisions

 Never or Infrequently 20 (32.8%)

 Sometimes, Most of the time, or All the time 41 (67.2%)

“When choosing treatment, doctors should consider costs to the patient”

 Strongly agree or Agree 52 (85.3%)

 Neither agree nor disagree, Disagree, or Strongly disagree 9 (14.8%)

“I feel prepared to discuss costs of treatment with patients”

 Strongly agree or Agree 6 (9.8%)

 Neither agree nor disagree, Disagree, or Strongly disagree 55 (90.2%)

“I feel comfortable discussing costs of treatment with patients”

 Strongly agree or Agree 13 (21.3%)

 Neither agree nor disagree, Disagree, or Strongly disagree 48 (78.7%)

Frequency of engaging in cost discussions with patients

 Never or Infrequently 41 (67.2%)

 Sometimes, Most of the time, or All the time 20 (32.8%)

Frequency of engaging in cost discussions with medical teams

 Never or Infrequently 22 (36.1%)

 Sometimes, Most of the time, or All the time 39 (63.9%)

“I have easy access to quality resources that assist me in cost discussions with patients”

 Strongly agree or Agree 5 (8.5%)

 Neither agree nor disagree, Disagree, or Strongly disagree 54 (91.5%)
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who agreed or strongly agreed that they had access to 
quality resources to assist in cost discussions pre- vs. 
post-intervention (3.8% vs. 39.1%; p < .001), with 36.5% 
(n = 23) of students changing their response from 
neutral or negative to positive. Only 18.8% (n = 15) of 
respondents agreed or strongly agreed with the state-
ment, “I feel comfortable discussing costs of treatment 
with patients” pre-intervention, while 46.9% (n = 30) 
respondents agreed or strongly agreed with this state-
ment post-intervention (p < .001), with 28.6% (n = 18) 
of respondents changing their response from neutral or 
negative to positive post-intervention. Finally, a similar 
trend was observed in the proportion of respondents 
who agreed or strongly agreed that they felt prepared 
to discuss treatment costs with patients pre- vs. post-
intervention (2.5% vs. 26.6%; p < .001), with 25.4% 
(n = 16) students changing their response from nega-
tive or neutral to positive following the intervention. 
There was no significant difference in the proportion of 
respondents who agreed or strongly agreed that doc-
tors should consider costs to the patient when making 
treatment decisions pre- vs. post-intervention (94.9% 
vs. 95.3%; p = .66). An analysis of a subset of partici-
pants (n = 39) at two-months following the interven-
tion demonstrated persistent increases in self-reported 
access to resources, comfort, and preparedness to 
engage in cost discussions with patients as compared to 
pre-intervention but revealed no other significant find-
ings in cost-conscious behavior changes.

Cost awareness behaviors by financial stress
In the intervention cohort, 65.5% (n = 53) of respondents 
reported feeling financially stressed. When cost aware-
ness practices were compared by level of reported finan-
cial stress, respondents who were financially stressed 
were significantly more likely to consider patient out-
of-pocket costs when making treatment decisions, with 
81.1% of financially stressed respondents reporting they 
considered patient costs sometimes, most of the time, or 
all of the time as compared to 57.1% of non-financially 
stressed respondents; p = .02 (Table 4). Differences in the 
frequency with which respondents reported engaging in 
cost discussions with patients or medical teams based on 
level of financial stress were not significant.

Acceptability of the educational intervention
The majority of students surveyed (97.4%, n = 113) 
reported that they would recommend the cost aware-
ness lecture to future classes. Most participants (89.2%) 
indicated that they did not use the mobile cost awareness 
pocket tool after it was distributed.

Discussion
Exponential rises in contemporary healthcare costs have 
resulted in significant monetary burden for individuals 
receiving medical care. In our survey study of medical 
students (N = 142) in their first clinical year of training, 
we found their familiarity with concepts related to cost 
awareness is lacking, with only half of students reporting 

Table 3 Cost awareness knowledge, attitudes, and behaviors in intervention cohort pre- vs. post-intervention, academic year 2020–
2021

Pre-Intervention 
N = 81 
Median (IQR) or
N (%)

Post-Intervention 
N = 65 
Median (IQR) or
N (%)

P-Value

“I have a good understanding of the following terms: deductibles, co-payment, co-insur-
ance, maximum out of pocket cost”

0.01

Strongly agree or Agree 43 (54.4%) 46 (71.9%)

Neither agree nor disagree, Disagree, or Strongly disagree 36 (45.6%) 18 (28.1%)

“When choosing treatment, doctors should consider costs to the patient” 0.66

Strongly agree or Agree 75 (94.9%) 61 (95.3%)

Neither agree nor disagree, Disagree, or Strongly disagree 4 (5.1%) 3 (4.7%)

“I feel prepared to discuss costs of treatment with patients” < 0.001

Strongly agree or Agree 2 (2.5%) 17 (26.6%)

Neither agree nor disagree, Disagree, or Strongly disagree 78 (97.5%) 47 (73.4%)

“I feel comfortable discussing costs of treatment with patients” < 0.001

Strongly agree or Agree 15 (18.8%) 30 (46.9%)

Neither agree nor disagree, Disagree, or Strongly disagree 65 (81.3%) 34 (53.1%)

“I have easy access to quality resources that assist me in cost discussions with patients” < 0.001

Strongly agree or Agree 3 (3.8%) 25 (39.1%)

Neither agree nor disagree, Disagree, or Strongly disagree 77 (96.3%) 39 (60.9%)
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a good understanding of key financial terms and less than 
10% reporting easy access to resources to assist in cost 
discussions with patients. Not surprisingly, this lack of 
familiarity translates into lack of engagement with cost-
conscious care. Less than 10% of respondents felt pre-
pared to engage in cost discussions with patients, less 
than 30% felt comfortable engaging in such discussions, 
and about two-thirds reported never or infrequently 
participating in these discussions. Formal education 
regarding treatment-related financial hardship holds the 
potential to activate generations of future physicians to 
engage in cost-conscious care and communication. At 
the bedside, patient-provider cost communication pos-
its to destigmatize inquiry about the affordability of care. 
At the national level, patient-provider cost communi-
cation engages physician leadership in policy-relevant 
discussions.

In the setting of growing patient financial burden, 
increased financial distress, and associated delays in 

seeking care, physicians have a responsibility to under-
stand the financial implications of their treatment deci-
sions and to work towards mitigating unaffordable costs 
that may serve as barriers to care [2, 3, 30, 31]. In order 
to prepare physicians to take on this role, medical train-
ing must involve formalized education in and exposure 
to health services delivery and high-value care [32]. 
Indeed, both the AAMC and the Accreditation Council 
for Graduate Medical Education (ACGME) now include 
implementation of cost-effective principles as a core 
competency alongside other fundamental clinical skills 
[24, 33]. Undergraduate medical education represents a 
unique time in medical training when trainees have both 
the time and resources to develop and practice principles 
of cost-conscious care. More importantly, this is a time 
in a young physician’s career when clinical habits are 
formed. Inquiry regarding financial security could and 
should be embedded into the routine social history, limit-
ing provider bias around which patients may or may not 

Table 4 Cost awareness knowledge, attitudes, and behaviors by medical student financial stress in intervention cohort pre-
intervention, academic year 2020–2021

Financially Stressed 
N = 53 
Median (IQR) or
N (%)

Not Financially 
Stressed 
N = 28 
Median (IQR) or
N (%)

P-Value

“I have a good understanding of the following terms: deductibles, co-payment, co-insurance, 
maximum out of pocket cost”

0.74

Strongly agree or Agree 29 (44.2%) 14 (51.9%)

Neither agree nor disagree, Disagree, or Strongly disagree 23 (55.8%) 13 (48.2%)

“When choosing treatment, doctors should consider costs to the patient” 0.69

Strongly agree or Agree 49 (94.2%) 26 (96.3%)

Neither agree nor disagree, Disagree, or Strongly disagree 3 (5.8%) 1 (3.7%)

“I feel prepared to discuss costs of treatment with patients” 0.62

Strongly agree or Agree 1 (1.9%) 1(3.7%)

Neither agree nor disagree, Disagree, or Strongly disagree 52 (98.1%) 26 (96.3%)

“I feel comfortable discussing costs of treatment with patients” 0.97

Strongly agree or Agree 10 (18.9%) 5 (18.5%)

Neither agree nor disagree, Disagree, or Strongly disagree 43 (81.1%) 22 (81.5%)

“I have easy access to quality resources that assist me in cost discussions with patients” 0.22

Strongly agree or Agree 1 (1.9%) 2 (7.4%)

Neither agree nor disagree, Disagree, or Strongly disagree 52 (98.1%) 25 (92.6%)

Frequency of considering patient out-of-pocket costs when making treatment decisions 0.02

Never or Infrequently 10 (18.9%) 12 (42.9%)

Sometimes, Most of the time, or All the time 43 (81.1%) 16 (57.1%)

Frequency of engaging in cost discussions with patients 0.17

Never or Infrequently 36 (67.9%) 23 (82.1%)

Sometimes, Most of the time, or All the time 17 (32.1%) 5 (17.9%)

Frequency of engaging in cost discussions with medical teams 0.32

Never or Infrequently 26 (49.1%) 17 (60.7%)

Sometimes, Most of the time, or All the time 27 (50.9%) 11 (39.3%)
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be able to pay for healthcare. Despite this, most medical 
schools lack formalized curricula around affordability or 
high-value care [22].

Our findings suggest that medical student finan-
cial stress may impact baseline cost awareness. In our 
study, financially stressed respondents were more likely 
to report considering patient costs when making treat-
ment recommendations. While financial stress has been 
shown to influence specialty choice and academic perfor-
mance, this is the first study of its kind to demonstrate a 
potential impact on patient care practices among medical 
students [34]. Furthermore, existing evidence suggests 
that increased socioeconomic diversity of the physician 
workforce improves the quality of patient care; our find-
ings may reflect that diversity among clinical trainees 
and faculty is associated with greater cost conscicous-
ness and advocacy for patients [35]. As financial burden 
disproportionately impacts minority patient populations, 
ensuring diversity in trainee socioeconomic backgrounds 
may ultimately help to mitigate outcomes disparities [6, 
36]. Unfortunately, a significant socioeconomic diver-
sity gap persists in medical education, perpetuated both 
by substantial increases in the costs of medical school 
attendance and inherent difficulties in assessing socio-
economic background as a less visible form of diversity in 
the applications process [37–39]. Further work is needed 
to better understand the impact of provider financial 
stress on patient-provider interaction and patient out-
comes, both health- and cost-related.

Importantly, our targeted educational intervention was 
effective in increasing medical student cost awareness 
and preparedness to engage in cost-conscious care, as 
evidenced by the significant increase that was observed 
in medical student understanding of key financial terms, 
reported access to cost-related resources, and self-
reported level of comfort and preparedness to engage in 
cost discussions with patients. The educational interven-
tion was shown to be acceptable to the vast majority of 
students, with 97% of respondents reporting they would 
recommend the experience to future students.

Our study is not the first to demonstrate that a targeted 
educational intervention to increase medical student 
cost awareness is both feasible and effective. Previous 
studies examining the implementation of cost-conscious 
educational curricula have also shown that these inter-
ventions can be effective in promoting medical student 
engagement in high-value care, [40–42] supporting the 
idea that curricula such as these should be universal in 
medical student training. Our study is the first, how-
ever, to assess students’ perceived obligation to consider 
costs when making treatment decisions. When surveyed 
after the educational intervention, over 95% of students 
affirmed physician responsibility to consider patient costs 

when making decisions. This compares to a national sur-
vey of over 2,500 practicing physicians where only 36% of 
respondents reported physicians have a “major respon-
sibility” to reduce healthcare costs [43]. Clearly, there 
is no universal consensus amongst clinicians regarding 
the physician role in addressing healthcare costs and 
the heterogeneity in perception has the potential to cre-
ate clinical learning environments in which trainees are 
disincentivized to practice and implement cost-conscious 
care. Encouragingly, educational interventions targeted 
towards medical students have been shown to increase 
engagement in high-value care not only for the students 
themselves but also for other clinical team members, sug-
gesting a wide-ranging impact from interventions such as 
the one described here [40].

Future work is needed to explore the way in which 
prior exposure to the concept of treatment-related finan-
cial hardship impacts efficacy and acceptability of this 
educational intervention, how educational interventions 
such as these can alter institutional clinical culture, and 
to assess the longitudinal impacts of these curricula on 
medical student clinical behaviors during the transition 
to residency and beyond through multimodal evalua-
tion. Additionally, though the overall student reception 
of the educational intervention was quite positive, most 
participants did not use the mobile pocket tool that was 
developed and distributed as part of the intervention, 
highlighting the ongoing need for the development of 
user-friendly resources to aid in cost discussions with 
patients that are both high-yield and practical to incorpo-
rate into routine clinical use.

Our study included several limitations that must be 
acknowledged. When averaged amongst both cohorts, 
the response rate for the baseline survey was 57%. 
Although higher response rates approximating 65% 
are typically desirable, our response rate is similar to 
or higher than those reported in prior survey studies of 
medical student cohorts [44, 45]. Additionally, a signifi-
cant proportion of participants were lost to follow-up 
and did not complete the immediate or two-month post-
intervention surveys, thus our findings may be subject to 
non-response bias and may not capture the true impact 
of the intervention on student knowledge and percep-
tion. Furthermore, our two-month post-intervention 
response rate limited our ability to assess the long-term 
behavioral and knowledge impacts of our intervention. 
Lastly, our exploratory findings are based on a small sam-
ple size from a single medical school associated with a 
quaternary care academic medical center and thus may 
not be generalizable to the greater medical student popu-
lation. Future work focused on implementing and evalu-
ating this curriculum at multiple sites is needed to more 
completely assess feasibility and efficacy.
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Conclusion
Our study demonstrated that a targeted educational 
intervention on treatment-related financial hardship and 
cost awareness has the potential to change both medi-
cal student knowledge and preparedness to engage in 
cost-conscious care. Additionally, we found that medi-
cal student financial stress may impact high-value care 
practices. Robust curricula on high-value care, including 
treatment-related financial hardship, should be formal-
ized and universal within medical school training.
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