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Abstract
Scholars within the medical sciences recently have called on undergraduate educators to incorporate the social sciences in order
to teach pre-health students structural competencies – or the ability to articulate how social structures produce racial, ethnic,
gender, class, and other disparities – in order to better serve these populations medically. Authors used a semester-long course to
assess how experiential learning focused on the topic of structural inequities improves structural competency. In Fall 2018, 27
students completed a hands-on, experiential, course focused on structural factors and health disparities. The authors conducted a
mixed-methods, pre-/post-test design to solicit data on students’ views on the reasons for high rates of obesity, gender pay
disparities, and racial/ethnic housing segregation. Using systematic qualitative data analysis and statistical analysis of coded
answers, the authors were able to detect pre-/post-test differences in the number of times students identified structural reasons for
the disparities. Statistical analysis showed that students were able to identify an average of 4.63 structural reasons at pre-test, and
that increased to 5.93 reasons at post-test (statically significant (p = 0.007)), indicating an increase in structural awareness after
participation in the course. Qualitative analysis, using systematic methods of coding and a modified constant comparison method,
demonstrated that students’ ability to articulate structural reasons for inequality greatly improved. This experiential learning
course, while relatively short, was found to increase students’ ability to identify structural factors and articulate them with deeper
understandings. Future curriculum development should consider incorporating experiential learning to promote structural competency, rather than a more traditional passive, content-delivery method of training.
Keywords Structural competencies . Pre-health . Experiential learning . Curriculum development

There is an increasing call for new, effective, and replicable approaches that emphasize “structural competency” in medical and
health training [1–5] (see also https://structuralcompetency.org/).
The approach aims to increase awareness of the effects of high
and low power and privilege within social structures that produce
inequalities – such as those enacted in policies, economic systems, and sociopolitical institutions [6, 7]. People experience
these inequities because of their place within complex social
hierarchies, usually at the intersection of factors such as class,
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wealth/poverty, ethnicity, gender, body size, sexuality, and location [8–10].
The call for more pre-health training in structural competency also directly addresses some key concerns with the current teaching of “cultural competency.” In this lens, efforts to
improve cultural competency tend to paint “culture” as an
individual choice and/or relatively immutable quality of the
patient rather than the practitioner and hence something to be
clinically managed or navigated [4, 11, 12]. A key concern is
that this does not encourage practitioner self-reflection in
ways that would grow empathy and humility, nor does it adequately encourage critique of or desire to change broader
medical practices and other relevant institutions (e.g., judicial,
educational, governmental) – that ultimately create and reinforce illness [13–15]. The rationale for teaching structural
competency generally is that increased awareness will not just
improve clinical interactions with diverse patients and accordingly improve clinical practices but may encourage action to
transform the unequal (stigmatizing, discriminating, poverty-
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reinforcing) systems in which they work [14]. The argument
for teaching it earlier (rather than say, once in residency, e.g.,
Mathis et al) [16] is that it should allow students to interrogate,
thoughtfully, the role of the very structures they will later be
trained in before they are fully embedded in ways that make
recognizing their own structural privilege harder to see and
redress. For example, stigma within clinical encounters is often embedded in learned medical practice, such as how doctors talk to patients [17, 18].
Here, we test if it is possible to achieve measurable and
meaningful improvement in undergraduate students’ awareness of structural inequality – a theoretically complex concept
representing a difficult challenge – in the context of just onecourse intervention early in pre-health training. Our hypothesis
is thus that we will observe significant improvement in measurements of structural competency between the start and end
of a single semester. We test this through a mixed-methods,
pre-/post-test design to solicit data on students’ views on the
reasons for high rates of obesity, gender pay disparities, and
racial/ethnic housing segregation. Using systematic coding of
qualitative data and statistical analysis of coded answers, we
were able to detect pre-/post-test differences in the number of
times students identified structural reasons for the disparities,
suggesting the efficacy of our pedagogical approach.

What Works for Improving Structural
Competency?
Explicitly identifying the need for effective structural competency training within medicine is a relatively new endeavor.
As such, it remains unclear the extent and forms of training
needed for students to noticeably advance basic awareness of
complex – and often hidden – power structures [19]. It seems
reasonable, however, that purposeful design of an entire undergraduate curriculum that emphasizes the origins and implications of social inequality should be effective.
To this end, Metzl, Petty, and Olowojoba [20] (see also Metzl
and Roberts) [4] assessed an undergraduate, interdisciplinary
pre-health degree program that incorporates courses from health
sciences, social sciences, and humanities. They found that, compared to incoming pre-med freshman and graduating pre-med
students in life sciences majors and to non-declared pre-health
freshmen students, the interdisciplinary majors were able to better identify and explain structural inequalities on negative health
outcomes (such as being more likely to select explanations
above the level of genetics or individual behavior for geographic
differences in child obesity). However, it is not clear if there was
some selection bias into the major that favored more structurally
aware students, as the incoming and existing students within the
interdisciplinary major were not compared.
In one study on a specific course, Rabinowitz et al. [21] had
39 undergraduate students subjectively identify their levels of

comfort, knowledge, and skills on a 52 item, Likert-type scale
in a pre- and post-test survey for a peer-taught course explicitly addressing structural inequalities. Positive change was
statistically evident immediately after course completion and
6 months later in some items. While not conducted at the
undergraduate level but rather during medical residency,
Bromage et al. [22] report on a study of a short-term experiential intervention, where 18 residents were taken on community tours by local guides who had an experience of mental
illness and as a culminating experience, students completed
class presentations on their perspective neighborhoods.
Feedback collected in focus groups was the basis for their
conclusions that the programming increased awareness of
structural factors in mental health. Within our study, we test
the level of measurable change in structural awareness achievable in the context of a single upper-division undergraduate
course, using systematic coding of qualitative pre- and posttest student response data.

Methods
Course Design
On these bases, we designed a one semester, upper-division,
pre-health elective course (“Urban and Environmental
Health” in Fall 2018) that included theory-based instruction
in structural contexts of illness, stigma, and suffering but
placed primacy on co-creating knowledge in the community
with diverse community members about structural barriers.
Course design was strongly influenced by Metzl and
Hansen’s [4] core learning outcomes: increasing capacity to
notice exclusionary and disadvantaging structures, to understand how individual patient’s lives are embedded in such
structures and adjust clinical practice accordingly, to allow
for an extra-clinical language of structure, to reclassify “culture” in structural terms, and to observe and imagine structural
interventions.
The course itself focused on awareness around three potential structural vulnerabilities: female gender, Latinx/
immigration status, and obesity. Gender is a well-established
basis for disempowerment in all societies, including the USA
[8, 23]. Ethnicity, immigration, and non-majority language
use are also well-established structural vulnerabilities with
potential severe health effects; as we were conducting the
course in the US Southwest, we focused on Latinx/
immigration status, a well-established factor in environmental
and health disadvantage in the city [24, 25]. Very large bodies
associated with obesity are both socially and physically excluded within mainstream US society. For example, teasing
and social rejection and extreme feelings of stigma are often
reported, and the physical environment also is exclusionary,
such as insufficient space to sit on seats or exit from parking
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spaces [26]. Obesity-related discrimination is not just legal but
often socially tolerated, and health professionals are reported
to place significant and health-damaging blame on people for
their weight even, while scientific evidence suggests a key
role of structural factors such as poverty [27].
The single-semester class facilitated students’ collaborative
data collection related to structural barriers faced by local
community members in public spaces. Students initially read,
discussed, and reflected on the theoretical literature surrounding systematic discrimination and institutional exclusions,
such as social stigma and environmental injustice. Students
were trained as field assistants, and as such, basic inclassroom training on how to deploy observational tools
(e.g., transect walk, environmental assessment) was then given. Students were divided into groups and completed focused
literature searches regarding distinct structural exclusions on
the basis of the three domains: immigration status/ethnicity,
high body weight, and female gender. They then discussed
their findings in class.
Following these classroom learning activities, each student
was then assigned to visit two community locations to evaluate potential exclusionary public spaces aligned to these three
domains, as examples of how social structures and discriminatory practices become embedded and normalized in everyday locations. These can have profound effects on those being
excluded. These student observations were then pooled and
analyzed by the students to select the physical locations in the
community where structural exclusions might be most
apparent.
As trained field assistants, the students then completed IRB
training and facilitated the piloting of a transect walk protocol
and then recruiting and training diverse community members
(on the basis of language, age, ethnicity, and gender) as their
Fig. 1 Mean reported levels of
feeling warmth toward different
groups, based on a 0–100 “feeling
thermometer”, where 100 means
they feel the most favorable

own research collaborators. Under the guidance of the students, each community participant used the same transect
to walk through nine community sites, identifying and
recording items in the environment that could be exclusionary on the basis of three focus demographic factors:
race/ethnicity/immigration status, female gender, and very
large body size (see Supplemental Digital Appendix 1).
Students also completed a follow-up interview with each
community member, conducted data entry, and did some
preliminary analysis of the resulting dataset.

Participants
Of 33 students enrolled in the course, 27 agreed to the
study and completed both pre- and post-tests. Eighteen of
the 27 students self-identified as females, 7 as males, 1
as non-binary, and 1 as undisclosed. Their self-reported
ethnicity is as follows: 11 White, 9 Latinx, 3 American
Indian, 2 Asian, 1 two or more races, and 1 undisclosed.
A “feelings thermometer” tool was used for reports of
warmth (as degrees) toward different groups, where 0 degrees reflects “extremely unfavorable” feelings and 100
degrees reflects “extremely favorable” ones. Overall, students reported warmth toward all the different groups
(Fig. 1). Using a paired samples t-test to identify differences in mean levels of warmth, at baseline students indicated more favorable feelings on average toward women
than men (p = 0.000), toward Mexican-Americans than
Anglo-Americans (p = 0.034), and to Mexican-Americans
than undocumented immigrants (p = 0.000). There was no
apparent difference in the mean level of warmth toward
African-Americans versus Anglo-Americans (p > 0.05).
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Pre-/Post-Test Design
We utilized a pre-/post-test of coded open-ended response data
designed to assess change in structural awareness, aligned
with the approach taken by Metzl and Petty [6]. Before the
class met for the first time, students responded to three vignettes (Supplemental Digital Appendix 2). Each vignette included a visual representation and a written description of a
research finding, and students were asked to provide three
possible explanations for the finding. The first asked about
the higher rates of obesity in the southern US states. The
second asked for an explanation for the clustering of Latinx
immigrants in lower-income neighborhoods in our city, and
the third asked about the US gender gap in average pay. The
same vignettes were presented at the close of the course.
To analyze data, we first created a deductive codebook to
manage the open-ended responses to the vignettes [28], informed by the broader theoretical literature on structural exclusions and suffering [8]. The initial analyses resulted in the
following two codes based on level and type of explanation
offered: (1) Social structural (our key outcome code), which
reflected responses that identified policies, economic systems,
and other institutions or explained differences along the lines
of disadvantages created by social categories such as race,
class, gender, and sexuality [29], and (2) other explanations,
including individual/personal that point to qualities or actions
of an individual/group of people, focused on an inner state or
personal characteristics, behaviors, personal histories,
or genetics; cultural explanations that focus on cultural norms
and values for a particular group, but not society as a whole;
and social network explanations that exhibit social and personal influences upon an individual by other people with
whom they have contact. Prior to coding, the first and second
authors conducted interrater reliability of these definitions to
establish code validity and reliability [28]. Cohen’s Kappa for
the social structural code was .827, and the strength of agreement was considered to be very good [30].
The second author then coded each response to the three
vignettes. Codes were applied exclusively, meaning that each
response could only be assigned one of the four codes. Since
there were three possible responses per vignette, an individual
could receive a maximum score of nine by providing three
structural reasons for each of the three vignettes. Any reason
coded as individual, cultural, or social network was considered “other explanations” and assigned a score of zero. Upon
finalization of coding, we conducted a statistical analysis by
looking at the number of times students identified a structural
reason versus alternative (3 for each scenario, so the maximum possible score was 9).
We then reviewed the individual answers again to assess
qualitatively how an individual’s responses had changed between pre- and post-testing, also showing the ways students
switched from non-structural to structural explanations. Using

a modified version of the constant comparison method [31],
we systematically compared responses within and across students. Specifically, we compared each student’s answers in the
pre-test and post-test. In addition, we compared answers
across students (e.g., comparing women vs. men, Latinx vs.
non-Latinx). This analytic process included identifying specific exemplar responses to illustrate these analytical findings
[32].

Results
Statistical Analysis
In the pre-test, there were students who offered no structural
explanations for any of the scenarios (n = 2), but by the posttest, all of the students offered at least three structural explanations (n = 27). A paired sample t-test performed on the preand post-test data (n = 27) showed statistically significant differences in the number of structural explanations offered once
students had completed the course (Fig. 2, (p = 0.007), t = 2.9,
CI = .39–2.2, SD = 2.28). The pre-test mean was significantly
lower at 4.63 (+2.22) than the post-test mean of 5.93 (+1.54).

Qualitative Analysis
As shown in the following exemplars, the qualitative analysis
showed similar results to the statistical one, in terms of positive change between the pre- and post-test. However, it also
yielded an important additional finding: students who offered
structural explanations at pre-test also developed more sophistication in their structural reasoning in ways not captured in
the quantitative analysis of the code responses.

Fig. 2 Comparison of pre-test and post-test means (N = 27), with median
also displayed
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Explanations for Obesity

Explanation Latinos in Low-Income Neighborhoods

Exemplar 1 (Native American female):

Exemplar 1 (White female):

Pre: There are large numbers of poor, black families in
the south. (coded as structural because the mention of
poverty affecting a racial group).
Post: The south has a higher black population than the
rest of the United States. Black Americans have higher
levels of obesity because of a mixture of current racialized stress, historical racialized stress, and lower income based on discrimination. (coded as structural because the reasoning includes systems that create poverty
and historical discrimination).
Exemplar 2 (White female):
Pre: The south historically has superior agriculture, and
it may be possible that an abundance of food is contributing to the obesity rates. (coded as other/cultural because mentioning the “an abundance of food” suggests
there is a culture of eating too much food).
Post: Higher obesity rates in the south are due to the fact
that food deserts are more in this area. (coded as structural because the reasoning includes a system/structure
that creates a lack of healthy foods).

Pre: Many employers get away with paying Hispanics
lower wages, thus they can only afford to live here.
(coded as structural because the statement references
economic systems that disadvantage a racial group).
Post: Cities, including XXXX, have historically been
known to push certain demographics in the worst parts
of town which are usually food deserts, have lowincome employment opportunities, have little to no public transportation, and just so happen to be situated
right by Superfund sites. (coded as structural because
the reasoning discusses policies and systems that disadvantage a racial group).
Exemplar 2 (Latino male):
Pre: Cultural identity is massively important and one of
the most identifying aspects of a culture is the language.
(coded as other/cultural because it specifically references culture).
Post: English is the predominant language in the USA
and the inability to speak it or comprehend it fully will
hinder one’s access to quality jobs. (coded as structural
because the statement references the policies that disadvantage a racial group).

Explanations Gender Pay Gap
Exemplar 1 (Latina female):
Pre: Females do not negotiate when they get a job because it’s not in her nature. (coded as other/individual
because the response suggests this is a biological/natural
pre-disposition).
Post: Old and outdated ideals that women are not as
capable as men and only belong in the kitchen and/or
at home taking care of children. (coded as structural
because the reasoning points to social beliefs that disadvantages one gender over another).
Exemplar 2 (White female):
Pre: Men think they are the superior to women. (coded
as other/cultural because it references cultural norms of
a specific group).
Post: Men say women have more responsibilities at
home that will distract them from being able to give
their 100% to their job to get paid equally. (coded as
structural because it discusses institutional structures
that disadvantage an entire social group within a
workplace).

These exemplar quotes demonstrate two important learning
outcomes. First, students who initially listed structural reasons
developed greater nuance and specificity for those reasons by
the end of the class. Second, students who initially had nonstructural/other reasons (including individual, cultural, and
social network) revised them to be social structural.
Therefore, this one-semester course that engaged students in
an experiential learning process as co-creators of knowledge
proved to show meaningful change, quantitatively and qualitatively. Specifically, through completing literature searches,
discussing in class, designing the protocol, recruiting participants, and conducting a preliminary analysis, students were
able to increase their abilities to identify and articulate structural inequalities.

Discussion
There is a growing recognition that pedagogies that successfully build structural competencies in pre-health students can
have profound effects on their clinical effectiveness, capacity
to enact needed change to reduce health disparities, and even
reduce burnout and attrition from medical professions.
Compared to “cultural competence,” however, teaching
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structural competency is arguably more challenging. It requires the means to reveal and address often-hidden structures
in which pre-health students, who often may be privileged
themselves, can have vested interests.
In this case, informed by best practices from experiential
learning and the broader literature on structural vulnerabilities
and suffering, we designed a single course that facilitated students to directly address three different inequalities that play
out in most communities, including their own (gender, immigrant status, large body size). The quantitative and qualitative
findings from the pre-/post-test design suggest that it is possible pedagogically to markedly and meaningfully increase
structural awareness as one key aspect of competency through
a single experientially-focused undergraduate course. The
study also demonstrates a novel means to test for the relevant
impacts on how students process and respond to relevant information. While we are confident in our methods of measuring significant change in students’ understanding, perhaps we
did not change their structural awareness, but rather gave them
better terminology to describe with more clarity structural factors in ways required to pass the course. If so, we agree with
Metzl and Hansen that this in itself can be viewed as a success
if it refines the skills and abilities to better articulate contextual
factors that can affect health, and/or reduces reliance on
biological/genetic explanations of health disparities [6].
This demonstrated success, maximizing a single course
design for enhancing structural awareness, which can be explained based on three key literatures. First, the broader literature on experiential learning suggests that actively engaging
students in the learning process, rather than having them be
passive receivers of transmitted information, is more beneficial for students (most especially as co-producers of knowledge). Students engaged in experiential learning are reportedly better able to grasp complex, abstract ideas when these are
linked to concrete experiences, and then more likely to also
apply them in their everyday lives [33]. This instructional
modality typically engages a circular, nonlinear process of
four stages: experiencing, reflecting, thinking, and acting
[33, 34]. Experiential learning, like cultural competency training, has been around for several decades and has been regularly incorporated into cultural competence training for health
care practitioners [35–37]; we expand on this approach by
testing its efficacy in advancing structural competency training. There are not many published examples of testing impacts. In the interdisciplinary degree program described in
the literature review, “immersion interventions” (e.g., internships) were seen as valuable but their impact was not specifically tested [6, 20]. Second, there is a general understanding
from the structural competency training literature that moving
students outside of the clinic and classroom, and into community-engagement, is key to making pre-health students more
aware of, and want to actively transform, the inequitable systems in which they will work throughout their careers (i.e.,

lifelong impacts) [3, 15, 19]. This was central to our approach
in the course we tested. Third, structural inequities are often
invisibly embedded within and very easily reinforced by institutions with economic, political, or social power. This includes systems of both medical care and training. As such, we
continuously remind students that when medical practices are
taught and widely practiced (e.g., how clinicians examine patients), they can nonetheless inadvertently reinforce stigma
and other structural vulnerabilities [18].
As social scientist health educators who have cumulatively
taught 1000s of pre-health students at all levels for a combined
8+ decades, our sense is that these forms of training need to
happen well before residency, preferably at the undergraduate
level. If effective, this then facilitates a more critical engagement with all aspects of medical training practice from inception, which better aligns with theories of how structural privilege can best be undone. However, it is likely even better if
engagement with learning, diagnosing, and prescribing interventions for health conditions related to structural factors is
widely integrated and diffused throughout medical school curricula. This should help reinforce and strengthen deeper understandings of how such social and structural disadvantages
produce negative health outcomes in ways that later make
medical practitioners better able to connect with a diversity
of patients and more effectively understand their needs. There
is much still to learn about the best ways to engage student
learning around structural competence, particularly based on
what pedagogies and at what point in their education are most
effective at creating transformative, career-long impacts.
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