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ABSTRACT

Background Despite global awareness of the impacts of climate change on human health, assessment of resident physicians’
confidence in environmental health is limited. Lack of confidence in explaining environmental health topics can affect both
patient education and advocacy efforts.

Objective To determine how confident resident physicians are in their environmental health training and their ability to
explain climate health topics.

Methods An online survey was distributed to internal medicine residents at a large university-affiliated program in 2023.
Self-perceived confidence levels in explaining various environmental health topics to a peer were measured using a Likert
scale (from 1=not confident at all, to 5=completely confident) and a subsequent rank-order analysis of the response means.

Results The response rate was 56% (62 out of 110 residents). A mean confidence score of 2.22 was reported on all topics,
with hazardous waste (m=1.73), endocrine disruptors (m=1.76), water quality (m=1.9), toxicology (m=2.02), and environmental
justice (m=2.04) representing lowest scores. Highest mean scores were reported in food security (m=2.71) and emerging
infectious disease (m=2.92). Twenty-seven of 62 (44%) residents reported no confidence at all in their ability to discuss
environmental justice concepts, with 17 of 62 (27%) reporting slight confidence in doing so.

Conclusions Physician trainees report low confidence levels regarding their ability to explain multiple environmental topics to
their peers. Forty-four of 62 (71%) residents report either no or slight confidence in their ability to explain environmental
justice to a colleague.

Introduction

The effects of climate change on human health are
pronounced, yet their inclusion in graduate medical
education (GME) is minimal. Multiple medical socie-
ties have released position statements calling for cur-
ricular standards for environmental justice.1-4 After
medical knowledge is obtained, trainees must build
confidence in effectively translating knowledge into
actionable recommendations.5 Yet, how internal
medicine residents assess their own understanding
regarding environmental health is unknown. Trainee
confidence in explaining health topics extends to the
frequency and quality of patient counseling and
advocacy efforts.6 Therefore, residents’ perceived con-
fidence in environmental health topic discussion is an
underexplored gap in environmental health education.

Our study aims to bridge this gap by examining
self-reported confidence of internal medicine resi-
dents in explaining environmental health concepts to
a colleague. This understanding will pave the way
for curricular development at our institution that

aligns with medical societies’ calls for environmental
justice education.

Methods
Setting and Participants

Eligible participants included postgraduate year (PGY)
1, 2, and 3 internal medicine residents at a university
program in the US South (N=110 residents). This
group included categorical (n=84) and preliminary
(n=26) residents.

Data Collection

We developed the survey instrument used in this
study by first interviewing clinicians and researchers
with prominent interest in environmental health (online
supplementary data 1). Key themes were delineated
using rapid qualitative analysis and refined via expert
review and revision (online supplementary data 2).
Some topics, such as air pollution and quality, were
considered sufficiently related to measure as one con-
cept. Survey questions were created that assessed resi-
dents’ baseline confidence in explaining environmental
health topics to a peer, drawing upon Bandura’s model
of self-efficacy to understand self-perceived readiness to
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in the study, further data from the study, and a visual abstract.
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do so.7 A Likert scale was utilized to gauge confidence,
with options ranging from “not confident at all” to
“completely confident.” The survey questions designed
at our institution have no prior validity evidence, but
are modeled on prior scales of self-efficacy predicting
clinical performance.8

The survey was deployed through Qualtrics (Silver
Lake LLC), an online survey platform, via institu-
tional email address 4 times between February and
July 2023. The survey instrument collected demo-
graphic data and forced responses on self-reported
confidence across 12 environmental health topics
(online supplementary data 3). On repeat survey dis-
tribution every 6 weeks, participants were asked not
to complete the survey if they had done so previously.

Outcomes Measured

The primary outcome was residents’ self-perceived
confidence in explaining environmental health topics
to a peer.

Analysis of Outcomes

The raw data was imported into SPSS statistical soft-
ware (SPSS Inc). Each content area was stratified by
response mean on the Likert scale to rank-order top-
ics from lowest to highest confidence.9 A 2-tailed
student’s t test was performed between PGY-1 and
PGY-2-3 resident confidence ratings of each topic. A
one-way analysis of variance (ANOVA) was per-
formed between the overall means of each content
area. An adjustment for multiple comparisons was
made using the Bonferroni method.

The current study was deemed exempt by the Uni-
versity of Texas at Austin Institutional Review Board.

Results

The survey response rate was 56% (62 out of 110
residents). Of 84 categorical residents, 55 responded
(66% response rate); of these, 14 out of 26 PGY-1
residents responded (54%). Seven out of 26 prelimi-
nary PGY-1 residents responded (27%). The overall
response rate for PGY-1s was 40% (21 of 52), while
the response rate for all upper-level (PGY-2 and
PGY-3) residents was 71% (41 of 58). PGY-1 interns
comprised 21 of the 62 responses (34% of the sam-
ple). The survey did not distinguish between PGY-2
and PGY-3 residents, who comprised 66% (41 of 62)
of the sample.

Overall, residents had a lower mean self-reported
confidence score in the topics of hazardous waste
disposal, endocrine disruptors, water quality, toxi-
cology, and environmental justice (FIGURE). Residents
reported highest confidence in food security and
infectious disease topics. There is a significant gap in
resident confidence between explaining the 5 lowest-
rated topics and 2 highest-rated topics (online sup-
plementary data 4).

PGY-1 residents had a lower mean self-reported con-
fidence score across all topics compared to PGY-2 and
PGY-3 residents, with lowest reported confidence in
the topics of endocrine disruptors, hazardous waste
disposal, heat stress and kidney disease, extreme
weather impacts, and air pollution and air quality.
The only topics where PGY-1 confidence was signifi-
cantly higher than their PGY-2 and PGY-3 peers
were toxicology and environmental justice (TABLE).

Across all core topic areas, one-third (21 of 62) of
residents report themselves as “not confident at all”
in explaining at least one environmental health topic,
with less than 2% (1 of 62) reporting “complete

FIGURE

Graph of Mean Confidence Scores With 95% Confidence Intervals Across All Internal Medicine Residents
Abbreviation: CKD, chronic kidney disease.
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confidence” in any domain (online supplementary
data 5). Seventy-one percent (44 of 62) of residents
feel “not confident at all” or “slightly confident” in
their ability to discuss environmental justice concepts
(online supplementary data 6).

Discussion

These results suggest that internal medicine residents
at our institution have low confidence in explaining
environmental health topics to a peer, which extends
to reduced confidence engaging in health policy
advocacy10 and may further extend to effective coun-
seling of patients.6 Furthermore, when individuals rate
their confidence, they may be indirectly indicating
their level of comfort with subject knowledge. While
self-reported confidence is not a measure of knowl-
edge, other studies have shown self-reported confi-
dence to be associated with both legislative policy
involvement10 and frequency of discussions with patients
on environmental exposures.11 Therefore, the mea-
sured confidence levels may provide insight into their
understanding of these topics and their readiness to
communicate this information in multiple settings.

To our knowledge, this study is the first assess-
ment of resident confidence in explaining environ-
mental health topics to a peer. A survey of medical
students revealed a similarly low sense of prepared-
ness regarding discussing environmental health with
colleagues or patients.12 Resident physicians who are
less comfortable discussing health topics with peers
are less likely to describe advocacy as a core compo-
nent of their professional identity.13 To align with
medical society calls for environmental justice education,
curricula specifically focused on confidence-building

can directly impact skill acquisition in community
advocacy.14 Additionally, a multiprogram survey sug-
gested that confidence answering environmental patient
queries is directly correlated with frequency of patient
counseling.11 A national toolkit for pediatric trainees
successfully increased both resident confidence and fre-
quency of environment-related patient counseling.15

Studies of practicing clinicians link lack of GME train-
ing to lack of confidence in counseling patients on
prenatal environmental exposures.16 Increased resident
confidence may be associated with improved patient
outcomes, highlighting the use of results for targeted
curricular intervention.17 PGY-1 residents reporting
higher confidence in environmental justice and toxicol-
ogy may be related to increasing medical school cur-
ricula integrating social determinants of health with
the environment.12

One limitation of our study was the single site of
study and single specialty investigated. Additionally,
because the response rate did not reach a representa-
tive sample size (margin of error 8.26%), results
may not accurately represent all eligible residents.
Some respondents may have been more likely to
respond due to personal interest. Another limitation
was the use of self-perceived confidence rather than
perceived or objective knowledge. Survey terminology
may have altered results; for example, “environmental
inequity” versus “environmental justice” may induce
different responses. Some topics, such as food security
and sustainability, were presented as double-barreled
concepts, so it is unclear if there are significant differ-
ences between them. Potential ambiguity surrounding
topic label interpretation might have introduced unin-
tended variation in responses.

TABLE

Mean Confidence Results Stratified by Postgraduate Year

Environmental Health Topics PGY-1 PGY-2 and PGY-3 All Residents
95% Confidence

Interval

Hazardous waste disposal 1.45 1.87 1.73 1.50-1.96

Endocrine disruptors 1.39 1.95 1.76 1.52-2.00

Water quality 1.97 1.86 1.90 1.66-2.14

Toxicology 2.30 1.88 2.02 1.78-2.26

Environmental justice 2.24 1.94 2.04 1.76-2.32

Air pollution and air quality 1.93 2.31 2.18 1.91-2.45

Global health impacts 2.06 2.30 2.22 1.97-2.47

Heat stress and kidney disease 1.47 2.83 2.37 2.06-2.68

Occupational disease 2.12 2.53 2.39 2.13-2.65

Extreme weather impacts 1.87 2.75 2.45 2.17-2.73

Food security and sustainability 2.43 2.85 2.71 2.46-2.96

Spread of infectious disease 2.28 3.25 2.92 2.66-3.18

Overall mean 2.01 2.32 2.22 1.96-2.48

Abbreviation: PGY, postgraduate year.
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Future directions include measuring resident confi-
dence and frequency of patient counseling after cur-
ricular intervention.

Conclusions

Internal medicine residents self-report low confidence
in explaining environmental health concepts to peers,
especially within environmental justice.
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