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Context: Social determinants of health (SDOH)—education,
transportation, housing, employment, health systems and services,
economic status, and physical and social environments—influence
patient outcomes; therefore, athletic trainers (ATs) need to under-
stand and address these factors. However, little is known about
how ATs perceive SDOH or how knowledgeable they are about
social factors that contribute to patient health and well-being.

Objective: To evaluate ATs’ familiarity and comfort with SDOH
and their perceived knowledge and recognition of SDOH.

Design: Cross-sectional study.
Setting: Online survey.
Patients or Other Participants: Our survey was distributed

to 17 000 ATs; 1829 accessed it (access rate ¼ 10.8%), and 1694
completed it (completion rate ¼ 92.6%, AT experience ¼ 15.2 6
10.6 years, age ¼ 36.6 6 10.8 years).

Main Outcome Measure(s): The survey included multipart
questions that evaluated ATs’ perceptions of their familiarity, com-
fort, and knowledge about SDOH. Data were summarized using
descriptive statistics.

Results: Few respondents (4.1%, 70/1691) reported being
extremely familiar with SDOH. Most indicated being moderately
familiar (45.0%, 761/1691), minimally familiar (34.7%, 587/1691),

or not familiar at all (16.1%, 273/1691). For questions about com-
fort, few described being extremely comfortable (3.5%, 59/1691)
with SDOH, and most reported being moderately comfortable
(35.4%, 598/1691), minimally comfortable (41.1%, 695/1691),
or not comfortable at all (18.6%, 314/1691). For questions about
knowledge, few indicated being extremely knowledgeable (2.7%,
46/1686) about SDOH, and the majority described being moderately
(36.8%, 622/1686), minimally (41.8%, 704/1686), or not knowledge-
able at all (18.6%, 314/1686). Over half of ATs accurately catego-
rized 8 of the 9 SDOH listed in the survey, and 22% endorsed
more correct than incorrect items.

Conclusions: A majority of ATs perceived their familiarity,
comfort, and knowledge about SDOH to be moderate to low, which
may reflect the relatively recent emphasis on SDOH in athletic
health care. Because SDOH can have a major effect on patient
health and well-being, strategies should be developed for educating
ATs about SDOH. Developing strategies to increase comfort with
SDOH in patient care is critical to ensure that those factors that
can be addressed at the patient level are identified and managed.

Key Words: social factors, health inequalities, patient-centered
care

Key Points

• Most responding athletic trainers reported limited familiarity, comfort, and knowledge concerning social determinants
of health (SDOH).

• Although athletic trainers indicated moderate to low levels of familiarity and comfort with SDOH, they were able to
correctly recognize SDOH. With this baseline level of recognition, the field is ripe for further education to increase athletic
trainers’ awareness and comfort with recognizing and addressing SDOH affecting those they care for at the point
of care.

• Athletic trainers have consistent connections with people, providing ready opportunities to affect and address
SDOH at a local level.

Social determinants of health (SDOH) have been defined
as the conditions in which we live, learn, work, worship,
grow, play, and age.1–3 Categories of SDOH include but

are not limited to education, transportation, housing, employ-
ment, health systems and services, income and wealth, physical
environment, public safety, and social environment.3 Although
defined independently, these social determinants are intercon-
nected and often complex, and they have various effects on
health and patient outcomes.2 Researchers have identified that
SDOH may account for 50% of the modifiable factors that

contribute to negative health outcomes4–6; the actual health
care received contributes to a lesser degree. Further, hundreds
of thousands of adult deaths in the United States have likely
been hastened by SDOH, including poor education, little social
support, individual-level poverty, and income inequality.7 Under-
standing the complexities and inner workings of SDOH is impor-
tant in being able to recognize and address them when they
negatively influence health at an individual or population level.
Braveman et al8 further described SDOH as upstream or

downstream nonmedical factors that influence health. Upstream
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factors, such as neighborhood violence, create the causal path-
ways and shape downstream factors, such as an individual’s
chronic stress and anxiety.3 In some cases, the downstream
SDOH are the quicker solutions, but not addressing the
larger concerns allows the negative effects on health and
well-being to persist. Both upstream and downstream social
factors must be considered in order to improve patient health.
The recent attention on SDOH of the greater health care com-
munity is notable, and efforts to address SDOH are being
explored on many public health levels.1–3,9 For example, states
that spend more on social services (an upstream social factor)
relative to health care have lower rates of asthma, cancer, obe-
sity, and mental health disorders.2 These data suggest that
SDOH can negatively affect the health of patients and that
addressing them can positively influence health outcomes,
creating healthier populations. Therefore, evaluating SDOH
as a part of any health care interaction is essential to provid-
ing comprehensive and effective patient-centered care and
promoting patient health and well-being, even if at a local or
individual level.
As suggested by the authors of recent studies investigat-

ing access to health care,10,11 the athletic training commu-
nity is increasingly recognizing the importance of SDOH in
patient care. Additionally, the 2020 Standards for the
Accreditation of Professional Athletic Training Programs12

were updated to include SDOH as required educational
content. Athletic trainers (ATs) closely interact with their
patients, often spending more time with them than other
health care providers do.13 The athletic training model of
care frequently involves daily patient interactions and services
for underserved populations, such as students at public sec-
ondary schools. Athletic trainers may be the only health care
providers to whom high school athletes have regular access.
Thus, the athletic training model of care provides a unique
opportunity for ATs to address certain SDOH affecting their
patients on an individual level.
Clinician awareness of SDOH commonly observed in

athletic health care is needed so that opportunities to
positively affect social determinants at the individual level
can be identified and pursued. Observation and action may
also lead to better health outcomes for patients and athletic
populations. However, because the educational emphasis
on SDOH in athletic training is relatively new, little infor-
mation exists about the baseline levels of ATs’ familiarity
and comfort with and knowledge of these concepts. Theo-
ries of knowledge translation state that, for new knowledge
to be disseminated and successfully translated to practice,
people should have a positive attitude and “buy in” toward
the change.14 Greater understanding of ATs’ perceptions of
SDOH will help identify areas of strength and opportunities
for education and training. Therefore, the purpose of our
study was to evaluate ATs’ perceived familiarity and com-
fort with identifying SDOH and their perceived knowledge
and recognition of SDOH.

METHODS

We used a cross-sectional web-based survey modified
from 2 existing surveys15,16 to assess ATs’ perceptions of
SDOH in athletic health care. The study was determined
to be exempt research by the A.T. Still University’s Institu-
tional Review Board.

Participants

Certified ATs who were members of the National Ath-
letic Trainers’ Association (NATA) in good standing were
eligible to participate in the study. Athletic trainers in various
settings and positions and at various education levels were
included in this study to ensure that the results reflected the
broad perceptions of ATs. Using convenience sampling, we
drew potential participants from across the United States
using the NATA Survey Research Service.

Instrumentation

The Athletic Trainers’ Perceptions of Social Determinants
of Health Survey (AT-SDH) was used to evaluate ATs’ famil-
iarity and comfort with SDOH as well as their perceived
knowledge and recognition of SDOH. The survey was
adapted from 2 previously validated surveys that were
used to evaluate SDOH in a health department residency
population.15,16 A variety of question types were used in
the survey, such as Likert-type scales, multiple choice,
and multiselect. Perceived familiarity and comfort with
and knowledge about SDOH were assessed using a 4-point
Likert-type scale (ie, not familiar at all, minimally familiar,
moderately familiar, extremely familiar). All perception ques-
tions followed a similar format. For example, we evaluated
comfort by asking, “How comfortable are you with identify-
ing the SDOH?” and general knowledge by asking, “How
knowledgeable are you about the [SDOH]?” Recognition of
SDOH was assessed by having ATs identify SDOH items
from a list of examples of SDOH, structural inequalities, and
other constructs. In the list, SDOH were education, employ-
ment, health systems and services, housing, income and
wealth, physical environment, public safety, social environ-
ment, and transportation.3 Structural inequalities included
class, gender, racism, and sexism. Other constructs were
genetics, health behavior, and psychosocial characteristics.
Demographic information of respondents was also requested.
The survey was distributed on the Qualtrics management soft-
ware platform (Qualtrics, Inc).
We reassessed content and face validity for our survey. Two

content and survey design experts completed an established
validation rubric17; each expert is a PhD-trained researcher
with more than 15 years of experience conducting health
care research. One individual has extensive expertise design-
ing and conducting survey research, and the other has pub-
lished research related to SDOH. Based on their feedback,
we made minor updates to the survey. To ensure clarity and
comprehension of the survey items, 19 pilot participants
who met our inclusion criteria for the study completed the
survey; their data were not included in our final analyses.
Based on pilot participant feedback, no additional edits were
made to the survey. Thus, the final AT-SDH survey consisted
of 45 questions that assessed ATs’ familiarity and comfort
with SDOH and their perceived knowledge and recognition
of SDOH. Skip logic was used, so the total number of survey
questions varied by respondent. The AT-SDH survey was
designed to take 10 to 15 minutes to complete.18

Procedures

Via the NATA Survey Research Service, we identified
17 000 certified ATs who met the study inclusion criteria.
During September 2019, an invitation to the survey was
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emailed to potential participants. The email explained the
purpose of the study, provided the expected time for comple-
tion, and listed contact information for the research team. Par-
ticipants were informed that they provided their consent by
voluntarily completing any portion of the survey. A reminder
email was sent every week during the 4-week data-collection
period to those who had not yet completed the survey.

Data Analysis

Due to the exempt nature of survey research, respondents
were not required to answer every item in the current survey.
We included partial and complete survey responses in the data
analyses. Descriptive statistics, including means, SDs, fre-
quencies, percentages, medians, and interquartile ranges, were
calculated to summarize the survey data. An index of SDOH
recognition was computed to offset inflation of scores by
guessing. The percentages of correct response endorsements
of the social determinant of health recognition question and
incorrect response endorsements were calculated for each
respondent; the percentage of incorrect responses was then
subtracted from the percentage of correct responses.19 Per-
centages, rather than counts, were used to report recognition
findings because the scale was imbalanced with regard to
correct (9) and incorrect (7) items. A higher composite score
indicated greater recognition. Specifically, a negative score
indicated that the respondent endorsed a higher percentage of
incorrect than correct responses, whereas a positive score indi-
cated the endorsement of a higher percentage of correct
than incorrect responses. Statistical analyses were per-
formed using SPSS (version 26; IBM Corp).

RESULTS

Of the 17 000 ATs invited to complete the survey, 1829
accessed the survey (access rate ¼ 10.8%), and 1694 completed
the survey (completion rate¼ 92.6%). The demographic charac-
teristics of respondents are presented in Table 1. The mean age
of respondents was 37.6 6 11.3 years, and more than half were
female (61.1%, 856/1400). The mean respondent experience
was 15.26 10.6 years.
Overall, only 4.1% (70/1691) of ATs reported they were

extremely familiar with SDOH (Table 2). Similarly, only 3.5%
(59/1691) of ATs indicated being extremely comfortable with
SDOH (Table 3), and 2.7% (46/1686) of ATs perceived them-
selves to be extremely knowledgeable about SDOH (Table 4).
Regarding recognition of SDOH, 8.0% (138) did not

identify any of the items listed as SDOH; 11.8% (199)
endorsed all listed SDOH. Those who did not identify any
and those who identified all SDOH were excluded from
analysis of the recognition items because they contributed
no variance to the analysis. Results for the recognition of
SDOH items are shown in Table 5. Of the 1360 respon-
dents who remained in the analysis, 23.4% (318/1360)
selected more incorrect (ie, not an SDOH) than correct
items (ie, an actual SDOH). The mean recognition index
score was 21.8% 6 30.2%, which reflected that respondents
were somewhat more likely (21.8%) to endorse a correct item
than an incorrect item. The median (interquartile range) index
score was 20.6 (3.2–42.9). Only 1.9% (3) respondents scored
.90% on the index, correctly identifying almost all listed
SDOH items and misidentifying very few non-SDOH items.

DISCUSSION

Athletic trainers often interact with their patients regularly,
placing them in a unique position to recognize and intervene
when SDOH are negatively influencing health and well-being
at the local level. In the current study, we evaluated ATs’ per-
ceived familiarity and comfort with identifying SDOH and
their perceived knowledge and recognition of SDOH. Our pri-
mary results suggested that ATs had a minimal to moderate
level of familiarity, comfort, and perceived knowledge about
SDOH. When provided with a list of SDOH, structural
inequalities, and other constructs, ATs were somewhat more
likely to correctly recognize SDOH. These seemingly con-
trasting findings may be explained by the ability of ATs to rec-
ognize factors that affect the health of their patients regardless
of their knowledge of the formal labels. It is important that
ATs can recognize SDOH from a list, but lower perceptions
of comfort and knowledge may make them less likely to doc-
ument and address SDOH. Thus, the timing is ripe for more
education regarding recognition and documentation of and
actions to address SDOH. More research is needed to deter-
mine if recognizing the concept in theory translates to recog-
nition in clinical practice.

Familiarity and Comfort With SDOH

Few ATs reported being extremely familiar or comfortable
with the concept of SDOH; at best, ATs were minimally to
moderately comfortable. This finding was not surprising given
that SDOH are a recent addition to educational standards in
athletic training,12 and most of the respondents had been prac-
ticing for an average of 15 years and may not have received
specific training on this concept. In contrast, health care pro-
viders in community health centers described being very
familiar with SDOH.15 Although the difference between the
familiarity of providers in athletic health care and those who

Table 1. Demographic Characteristics of Athletic Trainers Partici-

pating in the Current Study (N 5 1694)

Demographic Characteristic No. (%)

Gender (n ¼ 1400)

Female 856 (61.1)

Male 533 (38.1)

Prefer not to answer 6 (0.4)

Other 3 (0.2)

Intersex 1 (0.07)

Transgender 1 (0.07)

Level of education completed (n ¼ 1388)

Master’s 953 (68.1)

Bachelor’s 274 (19.6)

Academic doctorate 116 (8.3)

Clinical doctorate 45 (3.2)

Professional doctorate 12 (0.9)

Employment setting (n ¼ 1394)

Secondary school 468 (33.6)

College or university 403 (28.9)

Other 144 (10.3)

Physician practice 88 (6.3)

Higher education 86 (6.2)

Health care administration or rehabilitation 84 (6.0)

Occupational health or industrial 39 (2.8)

Professional sports 38 (2.7)

Military 27 (1.9)

Performing arts 12 (0.9)

Public safety 5 (0.4)
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work in community health centers is unknown, some differ-
ences in the practice should be considered. Community
health centers are designed to provide greater access to
patients and may more frequently support patients with lower
incomes and state-issued insurance and serve patients with a
variety of general medical conditions. Many ATs do not bill
for their services and work independently, reducing the oppor-
tunity for interprofessional interactions across health special-
ties. Also, they tend to focus on athletic injuries, potentially
limiting their familiarity and comfort with SDOH. Increasing
ATs’ familiarity and comfort with SDOH may assist in greater
recognition of these factors in their patients, which is a start-
ing place for managing these factors and referring patients as
a part of care. Athletic trainers may not be able to address all
SDOH themselves, but providing information about resources,
such as food pantry distribution centers and referral to commu-
nity services, is within ATs’ scope of practice.

Informal workplace learning is one opportunity for increas-
ing familiarity and comfort with SDOH. For example, Joynes
et al20 described triggers for informal workplace learning,
including awareness of patient needs and exposure to the
practices and policies of other health care professionals. In
previous studies,21–23 when health care providers had experi-
ence with or were exposed to injuries, illnesses, and disabilities,
their comfort in diagnosing, treating, and caring for certain
patients increased. Ensuring that ATs are exposed to patients
experiencing negative influences of SDOH is important and
should be coupled with the purposeful integration of SDOH
assessment into practice. One example of a purposeful integra-
tion is to include a screening tool for SDOH, such as the Amer-
ican Academy of Family Physicians Social Needs Screening
Tool,24 into preparticipation physical or standard injury evalua-
tions. With the knowledge that SDOH can negatively influence
athletes under their care, ATs can begin to improve their

Table 2. Athletic Trainers’ Familiarity With Social Determinants of Health

Demographic Characteristic

No. of Responses (%)

Extremely Familiar Moderately Familiar Minimally Familiar Not Familiar at All

Total (n ¼ 1691) 70 (4.1) 761 (45.0) 587 (34.7) 273 (16.1)

Levels of education completed (n ¼ 1398)

Academic doctorate 13 (11.3) 70 (60.9) 23 (20.0) 9 (7.8)

Clinical doctorate 3 (6.7) 27 (60.0) 12 (26.7) 3 (6.7)

Professional doctorate 3 (25.0) 6 (50.0) 3 (25.0) 0 (0)

Master’s 40 (4.2) 416 (43.7) 346 (36.3) 150 (15.8)

Bachelor’s 9 (1.8) 120 (43.8) 100 (36.5) 45 (16.4)

Employment setting (n ¼ 1392)

College or university 13 (3.2) 166 (41.2) 153 (38.0) 71 (17.6)

Health care administration or rehabilitation 11 (13.1) 40 (47.6) 24 (28.6) 9 (10.7)

Higher education 7 (8.1) 51 (59.3) 23 (26.7) 5 (5.8)

Military 0 (0) 13 (48.1) 11 (40.7) 3 (11.1)

Occupational health or industrial 3 (7.7) 24 (61.5) 8 (20.5) 4 (10.3)

Performing arts 0 (0) 7 (58.3) 4 (33.3) 1 (8.3)

Physician practice 4 (4.5) 31 (35.2) 32 (36.4) 21 (23.9)

Professional sports 0 (0) 14 (37.8) 18 (48.6) 5 (13.5)

Public safety 1 (20.0) 2 (40.0) 1 (20.0) 1 (20.0)

Secondary school 18 (3.8) 225 (48.1) 157 (33.5) 67 (14.3)

Other 9 (6.3) 63 (43.8) 51 (35.4) 21 (14.6)

Table 3. Athletic Trainers’ Comfort With Social Determinants of Health

Demographic Characteristic

No. of Responses (%)

Extremely Comfortable Moderately Comfortable Minimally Comfortable Not Comfortable at All

Total (n ¼ 1666) 59 (3.5) 598 (35.4) 695 (41.1) 314 (18.6)

Level of education completed (n ¼ 1398)

Academic doctorate 10 (8.7) 57 (49.6) 37 (32.2) 11 (9.6)

Clinical doctorate 3 (6.7) 21 (46.7) 17 (37.8) 4 (8.9)

Professional doctorate 3 (25.0) 4 (33.3) 5 (41.7) 0 (0)

Master’s 34 (3.6) 325 (34.1) 403 (42.3) 190 (20.0)

Bachelor’s 7 (2.6) 97 (35.4) 105 (38.3) 65 (23.7)

Employment setting (n ¼ 1392)

College or university 8 (2.0) 138 (34.2) 169 (41.9) 88 (21.8)

Health care administration or rehabilitation 7 (8.3) 34 (40.5) 31 (36.9) 12 (14.3)

Higher education 5 (5.8) 43 (50.0) 32 (37.2) 6 (7.0)

Military 1 (3.7) 9 (33.3) 14 (51.9) 3 (11.1)

Occupational health or industrial 2 (5.1) 13 (33.3) 21 (53.8) 3 (7.7)

Performing arts 1 (8.3) 5 (41.7) 4 (33.3) 2 (16.7)

Physician practice 5 (5.7) 26 (29.5) 30 (34.1) 27 (30.7)

Professional sports 0 (0) 13 (35.1) 19 (51.4) 5 (13.5)

Public safety 1 (20.0) 2 (40.0) 0 (0) 2 (40.0)

Secondary school 16 (3.4) 171 (36.5) 185 (39.5) 95 (20.3)

Other 8 (5.6) 48 (33.3) 62 (43.1) 26 (18.1)
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clinical management and care decisions. Athletic trainers may
consider including school psychologists, social workers, and
teachers to tackle negatively influencing SDOH where appro-
priate, further promoting whole-patient care.
Among health care providers, including ATs, training or

educational interventions have been suggested to increase
comfort and familiarity with SDOH.25–28 For example, Frei-
burger et al27 implemented a 3-part SDOH learning activity
for postprofessional athletic training students with the goal of
increasing student knowledge and promoting recognition of
these factors in practice. Preintervention versus postinterven-
tion results suggested that the students improved their famil-
iarity and comfort with identifying SDOH at the point of care
as a result of this educational technique.27 Educational tech-
niques, such as those described by Frieberger et al,27 have the
potential to influence the familiarity and comfort of future
ATs, yet additional ideas and strategies are needed to support

clinicians who completed their education before the change in
educational standards. A critical consideration is how to trans-
late the knowledge about SDOH to use in clinical practice.
Researchers have proposed that a learner who develops a pos-
itive attitude toward the concept is more likely to translate the
new knowledge to practice.14 Only when clinicians find value,
familiarity, and comfort in a concept will attitudes and behav-
ior change to advance the integration of said concept into
practice.14 Continued efforts to include SDOH in educational
programs and continuing education opportunities should be a
professional priority to increase the uptake of knowledge and
translation to practice.

Knowledge and Recognition of SDOH

Winkelmann et al29 assessed the actual knowledge of ATs
regarding various public health topics, including SDOH. Ath-
letic trainers performed poorly on SDOH items.29 In our
study, approximately 60% of ATs perceived that they had no
or minimal knowledge of SDOH. Despite this perception
about SDOH, more than half of ATs endorsed 8 of the 9 listed
SDOH in the survey, and 22% endorsed more correct than
incorrect items, which suggests some level of SDOH recogni-
tion without strong feelings of knowledge about these factors.
Although recognition of factors described on a survey may
not directly translate to recognition in practice, this informa-
tion is a start to understanding ATs’ perceptions of the com-
plex construct of SDOH. Athletic trainers recognize SDOH in
a broad sense. Recognition in the real world with complex
patient cases warrants further investigation.
Similar to our findings, previous researchers in athletic

training have found that perceived knowledge30 and confidence
in knowledge31 did not always correlate with actual knowledge.
Additionally, ATs have noted lack of knowledge as a barrier to
implementing other critical concepts, such as evidence-based
practice, into educational programming and practice.32,33 The
inclusion of SDOH content in professional athletic training
education has progressed, but continuing education resources
and opportunities are necessary to promote profession-wide

Table 4. Athletic Trainers’ Knowledge About Social Determinants of Health

Demographic Characteristic

No. of Responses (%)

Extremely

Knowledgeable

Moderately

Knowledgeable

Minimally

Knowledgeable

Not

Knowledgeable at All

Total (n ¼ 1686) 46 (2.7) 622 (38.9) 704 (41.8) 314 (18.6)

Level of education completed (n ¼ 1395)

Academic doctorate 9 (7.8) 63 (54.8) 34 (29.6) 9 (7.8)

Clinical doctorate 2 (4.4) 25 (55.6) 14 (31.1) 4 (8.9)

Professional doctorate 2 (16.7) 7 (58.3) 3 (25.0) 0 (0)

Master’s 27 (2.8) 335 (35.3) 415 (43.7) 173 (18.2)

Bachelor’s 5 (1.8) 95 (34.8) 119 (43.6) 54 (19.8)

Employment setting (n ¼ 1389)

College or university 8 (2.0) 136 (33.7) 173 (42.9) 86 (21.3)

Health care administration or rehabilitation 8 (9.6) 38 (45.8) 28 (33.7) 9 (10.8)

Higher education 4 (4.7) 46 (53.5) 30 (34.9) 6 (7.0)

Military 0 (0) 8 (29.6) 15 (55.6) 4 (14.8)

Occupational health or industrial 1 (2.6) 17 (43.6) 17 (43.6) 4 (10.3)

Performing arts 0 (0) 5 (41.7) 5 (41.7) 2 (16.7)

Physician practice 3 (3.4) 30 (34.1) 30 (34.1) 25 (28.4)

Professional sports 0 (0) 12 (32.4) 17 (45.9) 8 (21.6)

Public safety 1 (20.0) 2 (40.0) 1 (20.0) 1 (20.0)

Secondary school 12 (2.6) 174 (37.2) 207 (44.2) 73 (15.6)

Other 6 (4.2) 53 (37.1) 61 (42.7) 23 (16.1)

Table 5. Athletic Trainers’ Recognition of Social Determinants of

Health

Listed Survey Item Endorsed No. (%)

Social determinants of health

Income and wealth 1223 (89.9)

Social environment 1183 (87.0)

Education 1169 (86.0)

Physical environment 985 (72.4)

Housing 919 (67.6)

Employment 911 (67.0)

Transportation 758 (55.7)

Public safety 549 (40.4)

Structural inequalities

Class 970 (71.3)

Racism 630 (46.3)

Gender 620 (45.6)

Sexism 553 (40.7)

Other constructs

Psychosocial characteristics 777 (57.1)

Health behavior 764 (56.2)

Genetics 244 (17.9)
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adoption of SDOH as an important component of whole-person
health care.
Clearly, clinician exposure to SDOH and education related

to SDOH are not enough to improve the overall health and
well-being of patients. However, the recognition of SDOH by
ATs can be beneficial. Athletic trainers are in a unique posi-
tion to identify and refer patients who may need additional
support caused by the negative influence of SDOH. For
instance, because ATs often have regular interactions with
their patients, improving their abilities to recognize those
who may be vulnerable to the negative influence of SDOH
can help identify resource needs within specific patient com-
munities. Given that these factors matter more to the health
of patients than the health care provided,3,4,6 the need to
address SDOH is clear. Therefore, beginning to assess or
screen for SDOH in athletic training practice may increase
familiarity and comfort with SDOH at the point of care and
fill knowledge gaps. When clinicians screen for SDOH and
provide guidance, the health and satisfaction of patients
improve,34 patients make fewer visits to the emergency room,
and prescription medications for environmental-related condi-
tions decrease.35–37 Authors who evaluated the implementa-
tion of a screening tool for SDOH in primary care determined
that 92% of clinicians reported screening was beneficial to
their patients, and 96% supported continued use of the screen-
ing tool.38 Successfully addressing upstream SDOH is a com-
plex process and requires an approach that includes all health
care providers, organizations, communities, public health
activists, and policymakers. Only by including all interested
parties can benefits at the population level be actualized.
Because ATs are often the first health care providers to inter-
act with patients, the athletic training profession needs to
more fully consider assessment of SDOH before we can begin
to address negatively influencing social factors at an individ-
ual level.

Limitations

Our results should be interpreted in the context of their
limitations. The survey access rate was low; however, the
gender and age of our participants were similar to recently
reported AT demographics by the Board of Certification
(https://bocatc.org/system/document_versions/versions/
293/original/at-demographics-20220414.pdf?1649950857).
Among potential participants who accessed the survey,
almost all completed it. Those who accessed the survey
were probably more likely than other ATs to be interested
in SDOH. Additionally, the survey was open to ATs who
were educators and researchers, as they will be the ones to
educate future ATs. As such, the findings of this study may
overestimate the interest and perceived knowledge about
SDOH in the AT community. We assessed recognition of
SDOH using a single multiselect question, which limited
the ability to explore ATs’ recognition of the full range of
complexities associated with this broad concept. Given that
the survey was intended as a foundation for future research
in this area, results from the recognition question should be
considered a starting point to gauge basic SDOH knowl-
edge. Finally, these data were collected in 2019, before dis-
tinguishing world events. Global phenomena, including
the COVID-19 pandemic and numerous events highlighting
social injustice concerns, have garnered media attention to
social inequity and SDOH. How these events may have

affected the perceptions and knowledge of ATs regarding
SDOH is unknown, but ATs’ perceptions and knowledge of
SDOH may have increased since the current study. Future
researchers should investigate which SDOH are commonly
encountered by ATs at the point of care in a variety of set-
tings. Ideally, such information would promote the assessment
of SDOH in patient care and provide ATs with the necessary
resources to mitigate the negative influence of SDOH.

CONCLUSIONS

Because SDOH can have a marked effect on patient out-
comes, it is imperative that ATs recognize SDOH at the point
of care, document when SDOH have potential negative conse-
quences on the patients they serve, and refer patients to those
who can address specific SDOH at the local level. Our find-
ings suggested that ATs have minimal to moderate levels of
familiarity and comfort with and knowledge about SDOH.
Therefore, increasing ATs’ familiarity and comfort with
SDOH and their knowledge of SDOH may promote greater
recognition of social factors that affect patient health. Further,
greater understanding of how SDOH influence patient well-
being will better inform clinical care decisions and, ultimately,
improve patient outcomes.

REFERENCES

1. Wilkinson R, Marmot M, eds. Social Determinants of Health: The
Solid Facts. 2nd ed. World Health Organization; 2003.

2. Social determinants of health (SDOH). NEJM Catalyst. Published
December 1, 2017. Accessed June 22, 2022. https://catalyst.nejm.org/
social-determinants-of-health/

3. Weinstein JN, Geller A, Negussie Y, Baciu A, eds; Committee on
Community-Based Solutions to Promote Health Equity in the United
States; Board on Population Health and Public Health Practice; Health
and Medicine Division; National Academies of Sciences, Engineering,
and Medicine. Communities in Action: Pathways to Health Equity.
National Academies Press; 2017.

4. Marmot M, Allen JJ. Social determinants of health equity. Am J Public
Health. 2014;104(suppl 4):S517–S519. doi:10.2105/AJPH.2014.302200

5. McGinnis JM, Foege WH. Actual causes of death in the United States.
JAMA. 1993;270(18):2207–2212. doi:10.1001/jama.1993.03510180077038

6. McGinnis JM, Williams-Russo P, Knickman JR. The case for more
active policy attention to health promotion. Health Aff (Millwood).
2002;21(2):78–93. doi:10.1377/hlthaff.21.2.78

7. Galea S, Tracy M, Hoggatt KJ, Dimaggio C, Karpati A. Estimated
deaths attributable to social factors in the United States. Am J Public
Health. 2011;101(8):1456–1465. doi:10.2105/AJPH.2010.300086

8. Braveman P, Egerter S, Williams DR. The social determinants of
health: coming of age. Annu Rev Public Health. 2011;32:381–398.
doi:10.1146/annurev-publhealth-031210-101218

9. Mate KS, Wyatt R. Health equity must be a strategic priority. NEJM
Catalyst. Published January 4, 2017. Accessed June 22, 2022. https://
catalyst.nejm.org/doi/full/10.1056/CAT.17.0556

10. Post E, Winterstein AP, Hetzel SJ, Lutes B, McGuine TA. School and
community socioeconomic status and access to athletic trainer ser-
vices in Wisconsin secondary schools. J Athl Train. 2019;54(2):177–
181. doi:10.4085/1062-6050-440-17

11. Post EG, Roos KG, Rivas S, Kasamatsu TM, Bennett J. Access to
athletic trainer services in California secondary schools. J Athl Train.
2019;54(12):1229–1236. doi:10.4085/1062-6050-268-19

12. Implementation and guide to the CAATE 2020 Professional Stan-
dards. Commission on Accreditation of Athletic Training Educa-
tion. Accessed December 15, 2020. https://caate.net/Programs/
Professional/Professional-Program-Standards

408 Volume 59 � Number 4 � April 2024

D
ow

nloaded from
 https://prim

e-pdf-w
aterm

ark.prim
e-prod.pubfactory.com

/ at 2025-06-18 via free access

https://bocatc.org/system/document_versions/versions/293/original/at-demographics-20220414.pdf?1649950857
https://bocatc.org/system/document_versions/versions/293/original/at-demographics-20220414.pdf?1649950857
https://catalyst.nejm.org/social-determinants-of-health/
https://catalyst.nejm.org/social-determinants-of-health/
https://doi.org/10.2105/AJPH.2014.302200
https://doi.org/10.1001/jama.1993.03510180077038
https://doi.org/10.1377/hlthaff.21.2.78
https://doi.org/10.2105/AJPH.2010.300086
https://doi.org/10.1146/annurev-publhealth-031210-101218
https://catalyst.nejm.org/doi/full/10.1056/CAT.17.0556
https://catalyst.nejm.org/doi/full/10.1056/CAT.17.0556
https://doi.org/10.4085/1062-6050-440-17
https://doi.org/10.4085/1062-6050-268-19
https://caate.net/Programs/Professional/Professional-Program-Standards
https://caate.net/Programs/Professional/Professional-Program-Standards


13. Lam KC, Snyder Valier AR, Anderson BE, Valovich McLeod TC.
Athletic training services during daily patient encounters: a report
from the Athletic Training Practice-Based Research Network. J Athl
Train. 2016;51(6):435–441. doi:10.4085/1062-6050-51.8.03

14. Welch Bacon CE, Pike Lacy AM, Lam KC. Knowledge translation in
athletic training: considerations for bridging the knowledge-to-practice
gap. J Athl Train. 2021;56(11):1165–1172. doi:10.4085/0470-20

15. Lewis JH, Whelihan K, Navarro I, Boyle KR; SDH Card Study
Implementation Team. Community health center provider ability to iden-
tify, treat and account for the social determinants of health: a card study.
BMC Fam Pract. 2016;17(1):121. doi:10.1186/s12875-016-0526-8

16. Attitudes and beliefs about social determinants of health. Halton
Region Health Department. Updated November 2019. Accessed June
15, 2023. https://www.halton.ca/Repository/Attitudes-and-Beliefs-
about-the-Social-Determinant

17. Williams RM, Welch CE, Parsons JT, Valovich McLeod TC. Athletic
trainers’ familiarity with and perceptions of academic accommoda-
tions in secondary school athletes after sport-related concussion. J
Athl Train. 2015;50(3):262–269. doi:10.4085/1062-6050-49.3.81

18. Fisher S. How to create an effective survey in 15 simple tips. Qual-
trics. Updated August 26, 2022. Accessed June 15, 2023. https://
www.qualtrics.com/blog/10-tips-for-building-effective-surveys/

19. Diamond J, Evans W. The correction for guessing. Rev Educ Res.
1973;43(2):181–191. doi:10.3102/00346543043002181

20. Joynes V, Kerr M, Treasure-Jones T. Exploring informal workplace learn-
ing in primary healthcare for continuous professional development. Educ
Prim Care. 2017;28(4):216–222. doi:10.1080/14739879.2017.1298405

21. Snyder Valier AR, Picha KJ, Fay DR. Athletic trainers’ experiences
working with athletes with a physical disability in school-based sports.
Int J Athl Ther Train. 2021;26(3):167–174. doi:10.1123/ijatt.2019-0117

22. Suwanabol PA, McDonald R, Foley E, Weber SM. Is surgical resident
comfort level associated with experience? J Surg Res. 2009;156(2):240–
244. doi:10.1016/j.jss.2009.04.017

23. Marel GM, Lyon PM, Barnsley L, Hibbert E, Parise A. Clinical skills
in early postgraduate medical trainees: patterns of acquisition of con-
fidence and experience among junior doctors in a university teaching
hospital. Med Educ. 2000;34(12):1013–1015. doi:10.1046/j.1365-
2923.2000.00730.x

24. Billioux A, Verlander K, Anthony S, Alley D. Standardized screen-
ing for health-related social needs in clinical settings: the account-
able health communities screening tool. NAM Perspectives.
Published May 30, 2017. Accessed June 15, 2023. https://nam.edu/
standardized-screening-for-health-related-social-needs-in-clinical-
settings-the-accountable-health-communities-screening-tool/

25. Goldhaber-Fiebert SN, Lei V, Nandagopal K, Bereknyei S. Emergency
manual implementation: can brief simulation-based or staff trainings
increase familiarity and planned clinical use? Jt Comm J Qual Patient
Saf. 2015;41(5):212–220. doi:10.1016/S1553-7250(15)41028-1

26. Shah N, Hert K, Klasner AE. Increasing comfort with sensory
processing difficulties in the prehospital setting: pre-post study
of education and sensory tools in EMS providers. South Med J.
2020;113(2):59–63. doi:10.14423/SMJ.0000000000001063

27. Freiburger R, Picha KJ, Welch Bacon CE, Snyder Valier AR. Educa-
tional technique: incorporating social determinants of health into athletic
training education. Athl Train Educ J. 2020;15(4):321–330. doi:10.4085/
1947-380x-79-19

28. Morrison JM, Marsicek SM, Hopkins AM, Dudas RA, Collins KR.
Using simulation to increase resident comfort discussing social deter-
minants of health. BMC Med Educ. 2021;21(1):601. doi:10.1186/
s12909-021-03044-5

29. Winkelmann ZK, Games KE, Rivera MJ, Neil ER, Eberman LE. Ath-
letic trainers’ knowledge and practice application of public health topics.
Athl Train Educ J. 2020;15(4):308–320. doi:10.4085/1947-380x-19-047

30. Eberman LE, Winkelmann ZK, Edler JR, Neil ER. Athletic trainers’
knowledge regarding health care delivery systems and administration in
the American health care system. Athl Train Educ J. 2020;15(4):295–
307. doi:10.4085/150119052

31. Hankemeier DA, Walter JM, McCarty CW, et al. Use of evidence-
based practice among athletic training educators, clinicians, and stu-
dents, part 1: perceived importance, knowledge, and confidence. J
Athl Train. 2013;48(3):394–404. doi:10.4085/1062-6050-48.2.16

32. Manspeaker S, Van Lunen B. Overcoming barriers to implementation
of evidence-based practice concepts in athletic training education:
perceptions of select educators. J Athl Train. 2011;46(5):514–522.
doi:10.4085/1062-6050-46.5.514

33. Hankemeier DA, Van Lunen BL. Perceptions of approved clinical
instructors: barriers in the implementation of evidence-based practice.
J Athl Train. 2013;48(3):382–393. doi:10.4085/1062-6050-48.1.18

34. Bachrach D, Pfister H, Wallis K, Lipson M; Manatt Health Solutions.
Addressing patients’ social needs: an emerging business case for pro-
vider investment. The Commonwealth Fund. Published May 2014.
Accessed June 22, 2022. https://www.commonwealthfund.org/sites/
default/files/documents/___media_files_publications_fund_report_
2014_may_1749_bachrach_addressing_patients_social_needs_v2.pdf

35. Theiss J, Regenstein M. Facing the need: screening practices for the
social determinants of health. J Law Med Ethics. 2017;45(3):431–
441. doi:10.1177/1073110517737543

36. Williams DR, Costa MV, Odunlami AO, Mohammed SA. Moving
upstream: how interventions that address the social determinants of health
can improve health and reduce disparities. J Public Health Manag Pract.
2008;14(suppl):S8–S17. doi:10.1097/01.PHH.0000338382.36695.42

37. Hacker K, Walker DK. Achieving population health in accountable
care organizations. Am J Public Health. 2013;103(7):1163–1167.
doi:10.2105/AJPH.2013.301254

38. Bleacher H, Lyon C, Mims L, Cebuhar K, Begum A. The feasibility
of screening for social determinants of health: seven lessons learned.
Fam Pract Manag. 2019;26(5):13–19.

Address correspondence to Kelsey J. Picha, PhD, ATC, Department of Interdisciplinary Health Sciences, A.T. Still University, 5850 E
Still Circle, Mesa, AZ 85206. Address email to kpicha@atsu.edu.

Journal of Athletic Training 409

D
ow

nloaded from
 https://prim

e-pdf-w
aterm

ark.prim
e-prod.pubfactory.com

/ at 2025-06-18 via free access

https://doi.org/10.4085/1062-6050-51.8.03
https://doi.org/10.4085/0470-20
https://doi.org/10.1186/s12875-016-0526-8
https://www.halton.ca/Repository/Attitudes-and-Beliefs-about-the-Social-Determinant
https://www.halton.ca/Repository/Attitudes-and-Beliefs-about-the-Social-Determinant
https://doi.org/10.4085/1062-6050-49.3.81
https://www.qualtrics.com/blog/10-tips-for-building-effective-surveys/
https://www.qualtrics.com/blog/10-tips-for-building-effective-surveys/
https://doi.org/10.3102/00346543043002181
https://doi.org/10.1080/14739879.2017.1298405
https://doi.org/10.1123/ijatt.2019-0117
https://doi.org/10.1016/j.jss.2009.04.017
https://doi.org/10.1046/j.1365-2923.2000.00730.x
https://doi.org/10.1046/j.1365-2923.2000.00730.x
https://nam.edu/standardized-screening-for-health-related-social-needs-in-clinical-settings-the-accountable-health-communities-screening-tool/
https://nam.edu/standardized-screening-for-health-related-social-needs-in-clinical-settings-the-accountable-health-communities-screening-tool/
https://nam.edu/standardized-screening-for-health-related-social-needs-in-clinical-settings-the-accountable-health-communities-screening-tool/
https://doi.org/10.1016/S1553-7250(15)41028-1
https://doi.org/10.14423/SMJ.0000000000001063
https://doi.org/10.4085/1947-380x-79-19
https://doi.org/10.4085/1947-380x-79-19
https://doi.org/10.1186/s12909-021-03044-5
https://doi.org/10.1186/s12909-021-03044-5
https://doi.org/10.4085/1947-380x-19-047
https://doi.org/10.4085/150119052
https://doi.org/10.4085/1062-6050-48.2.16
https://doi.org/10.4085/1062-6050-46.5.514
https://doi.org/10.4085/1062-6050-48.1.18
https://www.commonwealthfund.org/sites/default/files/documents/___media_files_publications_fund_report_2014_may_1749_bachrach_addressing_patients_social_needs_v2.pdf
https://www.commonwealthfund.org/sites/default/files/documents/___media_files_publications_fund_report_2014_may_1749_bachrach_addressing_patients_social_needs_v2.pdf
https://www.commonwealthfund.org/sites/default/files/documents/___media_files_publications_fund_report_2014_may_1749_bachrach_addressing_patients_social_needs_v2.pdf
https://doi.org/10.1177/1073110517737543
https://doi.org/10.1097/01.PHH.0000338382.36695.42
https://doi.org/10.2105/AJPH.2013.301254
mailto:kpicha@atsu.edu

