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Abstract: Introduction. This study surveyed the use of systematic strategies to address 
social determinants of health in the primary care clinical training environment. Methods. 
We designed a 51-item questionnaire targeting medical educators from internal medicine, 
pediatrics, and family practice to assess strategies to identify and mitigate social needs, 
the role of trainees in this process, and barriers/ facilitators to systematic approaches. 
Results. The survey was completed by 104 medical educators from 77 institutions. Of the 
104 respondents, 28% were not familiar with any standardized tools used for screening for 
social needs, 27% use geospatial (GIS) or geographic information system (GIG) data, and 
35% reported that trainees were not involved in any part of assisting. Conclusion. Nearly 
one third of medical educators lack familiarity with standardized screening tools for social 
needs. More than one third reported that trainees are not involved with mitigating social 
needs. Geospatial and GIS data are not utilized frequently.

Key words: Geographic information systems, social determinants of health, medical 
education.

Since the launch of the World Health Organization’s Commission on Social Determi-
nants of Health in March 2005, it has become increasingly apparent how influential 

socioeconomic and political factors are in shaping health outcomes of individuals and 
communities.1,2 It is estimated that medical care is responsible for only 10%– 15% of 
preventable mortality in the United States.3,4 Given this significance, health care delivery 
systems have begun investing in efforts to identify and address unmet health- related 
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social needs in an effort to improve outcomes.5– 7 Geographic information systems 
(GIS)—where geographic information is integrated with software programs so that 
spatial information can be created, stored, manipulated, analyzed, and visualized8—
have been used successfully with electronic health records (EHRs) in providing clini-
cians and health systems with potent methods for identifying and addressing negative 
social determinants of health (SDH).9– 15 Clinical examples of GIS technology include, 
NowPow, Purple Binder, Aunt Bertha and HealthLandscape. In addition to delivery 
of health care, medical education has integrated SDH curricula at the undergraduate 
and graduate levels, particularly in non- clinical care settings to train future clinicians 
in the importance of these influences.16– 19 Acknowledging the importance of emerging 
technologies and approaches, and integrating them into clinical educational settings, 
we sought to appreciate approaches to SDH in the clinical context involving physician 
learners in the UME and GME settings, as well as physician assistant and nurse prac-
titioner students training in the primary care setting.

To accomplish this goal, we developed a survey in order to identify the systematic 
strategies to take into account health- related social needs in settings where future 
primary care clinicians are being trained, with a particular focus on the use of GIS 
technology. It is critical to collect and disseminate this information as training primary 
care providers in addressing social determinants of health has the potential to improve 
patient outcomes at both local and national levels as graduates disperse to diverse 
practice locations.

Uptake of strategies routinely to identify and mitigate social needs within the clinical 
setting has been difficult for several reasons.20,21 First, existing screening instruments 
require time and training to administer. Second, responding to positive screens requires 
having the ability to connect to resources, if a resource even exists within the health 
system or community to address the need. Third, evidence that systematic screening 
leads to improved health outcomes is scarce. Fourth, there are many logistical chal-
lenges with capturing and following data for social needs longitudinally. Lastly, while 
numerous tools for assessing social needs exist, few have been validated.

As newer strategies emerge for identifying and addressing social needs, it is important 
to evaluate the training environment for primary care physicians. Historically, training 
for physicians has not incorporated clinical skills needed to identify and mitigate social 
needs. Current recommendations by the Liaison Committee on Medical Education 
(LCME) and Accreditation Council for Graduate Medical Education (ACGME) include 
awareness of SDH, but they do not explicitly require that learners engage in identify-
ing and addressing social needs in clinical practice.22,23 This study will provide further 
insight on trainee involvement and educational practices surrounding the identification 
and mitigation of SDH in the clinical practice environment.

Methods

Study design and setting. To assess the clinical learning environments for primary 
care trainees, we surveyed educators within the primary care fields of family medicine, 
internal medicine, and pediatrics who reported teaching medical students, medical 
residents, nurse practitioner students, or physician assistant students. We accomplished 
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this by distributing an online survey to recipients of list- servs for academic primary 
care organizations. These were: Society of Teachers of Family Medicine, National 
Collaborative for Education to Address SDH, Society of General Internal Medicine 
(SGIM), Teaching SDH Interest Group of SGIM, Primary Care Training Enhance-
ment T0B, PMR D33, National Research Service Award T32 Grant, Training Primary 
Care Champions, Integrated Behavioral Health in Primary Care, Academic Units for 
Primary Care Training and Enhancement (AU- PCTE), Career Development, and 
SGIM weekly newsletter. Survey data were collected from May 2019 to August 2019 
and analysis was conducted in September to November 2019. The study was approved 
by the Northwestern University Institutional Review Board.

Survey instrument. We designed a 51-item questionnaire to assess the learning 
environment in four large areas: systematic strategies to identify social needs, strategies 
to mitigate social needs, role of trainees in identifying and mitigating social needs, and 
barriers/ facilitators to systematic approaches. We developed questions to assess each 
domain using an iterative process involving feedback from a diverse team composed 
of health services researchers, medical educators, data analysts, and residents, before 
making our initial survey final.

We piloted the survey using a test link via Research Electronic Data Capture (RED-
Cap), allowing internal reviewers to provide feedback. This review process occurred on 
three separate occasions prior to dissemination. Each review period produced valuable 
feedback regarding wording of questions, answer choices, type of question to use (open 
text or multiple choice), and the order of questions to ensure survey completion was 
a smooth process. Once feedback from the pilot testing was incorporated, the survey 
was made final and entered into REDCap to allow for electronic distribution.

The survey instrument consisted of 51 items and included multiple choice and 
open- text responses. The terms GIS and geospatial were defined at the beginning of 
the survey for respondents with examples of currently used clinical tools (see Appendix 
for details). Skip patterns were implemented based on whether or not GIS tools were 
used in the respondent’s clinical setting and whether or not trainees were involved in 
intervening on social determinants of health needs (see Appendix for details). With the 
skip patterns, the minimum number of questions presented was 21 and the maximum 
was 51. The total time required for completion ranged from 10 to 20 minutes, depend-
ing on the number of questions presented.

Participant recruitment and data collection. Potentially eligible participants 
received an email from the research staff describing the study and inviting them to 
complete the survey with a link to the Internet- based consent form and questionnaire. 
Survey responses were collected using REDCap on secure servers hosted at Northwestern 
University Feinberg School of Medicine. Data were not collected from participants who 
declined to consent. Data were not used if participants provided consent but: (a) failed 
to complete the questionnaire, or (b) were not teaching in the United States, or (c) were 
not clinical educators for primary care clinicians. The target learner population of self- 
identified primary care clinical educators included medical students (undergraduate 
medical education), medical residents (graduate medical education), nurse practitioner 
students, and physician assistant students. Given the implementation of the skip pat-
tern, data regarding learners were only collected from those who indicated GIS use. 
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Those completing the consent form and questionnaire were automatically entered into 
a raffle for a chance to win either a $500 or $250 Amazon e-Gift card. Participants each 
received up to three reminder emails to complete the survey. Because of our use of list- 
servs to recruit eligible participants (with recruitment postings read by an unknown 
number of eligible people), we were unable to establish an accurate denominator; we 
were unable to calculate a response rate.

Statistical analysis. Descriptive statistics including frequencies, means, and standard 
deviations were calculated to summarize the responses to quantitative survey items and 
to examine their distributions (Table 1). Data were analyzed using STATA, version 15.1 
(StataCorp. 2017. Stata Statistical Software: Release 15. College Station, TX: StataCorp 
LLC) for multiple choice questions. Open- text responses were reviewed. Given the 
nature of the responses (limited text with a single theme—e.g., time, staff, resources) 
one open- text item is reported in the results as a quantitative response regarding bar-
riers to a formal assessment of social determinants of health.

Table 1. 
CHARACTERISTICS OF THE 104 RESPONDENTS

Variables  Frequency (%)  

Gender
Female 77 (74)
Male 27 (26)
Prefer not to say 0 (0)
Self-describe 0 (0)

Race/Ethnicity
White or Caucasian 80 (77)
Asian 12 (12)
Black or African American 7 (7)
Hispanic or Latino 5 (5)
Other 3 (3)
Refused 1 (1)

Terminal Degree
M.D/D.O 76 (73)
PhD 19 (18)
PA 3 (3)
NP 3 (3)
RN/BSN/LPN 1 (1)
Other 6 (6)

Specialty
Family Medicine 51 (49)
Internal Medicine 25 (24)
Pediatrics 7 (7)
OB/gynecology 2 (2)
Other  23 (22)  
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Results

Geographic distribution of survey respondents. The distribution of all institutions 
involved is presented in Figure 1. The survey was completed at 77 academic and health 
system institutions from 30 states across the United States.

Demographic characteristics of survey respondents. Demographic and other 
respondent characteristics are reported in Table 1. The survey was completed by 104 
self- identified clinical educators. Most participants were female (74%) and White 
(77%). Most respondents (73%) reported having a Medical Doctor (MD) or Doctor 
of Osteopathic Medicine (DO) degree. The majority of respondents’ primary roles 
were reported as professors. The most frequent specialties included: family medicine 
(49%) and internal medicine (24%). Median time since completion of training was 19 
years (0– 47).

Identifying and addressing social determinants of health. Knowledge and use 
of geospatial tools. Tools for SDH and GIS use are reported in Table 2. Of the 104 
respondents, 75 (72%) reported being familiar with at least one standardized tool for 
identifying SDH; 29 (28%) reported unfamiliarity with any tool. Of those familiar with 
at least one standard tool, the majority were familiar with the American Academy of 
Family Physicians Social Needs screening tool (46%) or the Protocol for Responding 
to and Assessing Patients’ Assets, Risks, and Experiences (30%). A majority were very 

Figure 1. Distribution of participating institutions.



www.manaraa.com

311Parzuchowski, Wright, Lipiszko, Cooper, Persell, Ravenna, et al.

or somewhat confident that a formal assessment of SDH would work in their clinical 
practice environment (72%), with the major barriers being time and resources (68%). 
In addition, 30% (31/ 104) reported using online tools to intervene on identified SDH. 
Most commonly cited online tools used included Aunt Bertha (11/ 31, 37%), EveryONE 
Project Neighborhood Navigator (7/ 31, 23%) and Now Pow (5/ 31, 17%).

Of all respondents, 28 (27%) participants use GIS to identify and/or address social 
needs in a clinical practice that includes learners. Of GIS users, a majority reported 

Table 2. 
TOOLS USED TO IDENTIFY AND INTERVENE

Variables  Frequency (%)  

Familiar Tools for Identifying SDOH (N=104)
American Academy of Family Physicians 48 (46)
PREPARE 31 (30)
Accountable Health Communities 29 (28)
HealthLandscape 16 (15)
Other 20 (19)
None 29 (28)

Online Tools Used to Intervene (N=30)
No 73 (70)
Yes 31 (30)

Which Online Tools Used to Intervene (N=30)
Aunt Bertha 11 (37)
EveryONE Project Neighborhood Navigator 7 (23)
Now Pow 5 (17)
Other 13 (43)

Use GIS in Clinical Practice (N=104)
No 76 (73)
Yes 28 (27)

Who Uses Familiar Tools to Identify SDH (N=28)
Faculty 15 (54)
Social workers 13 (46)
Medical residents 10 (36)
Students (MD, PT, RN, etc.) 9 (32)
Administrative staff 6 (21)
Medical assistants 4 (14)
Other 4 (14)

Use Frequency (N=28)
Very Frequently (≥ 25 times per year) 8 (29)
Frequently (12–24 times per year) 7 (25)
Never (1 time per year) 4 (14)
Rarely (2–5 times per year) 4 (14)
Occasionally (6–12 times per year) 3 (11)
Unsure  2 (7)  
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using SDH screening tools fewer than 25 times in a calendar year (71%). When used, 
SDH screening tools are used mostly by faculty (15/ 28, 54%) and social workers (13/ 
28, 46%); residents were identified as using these tools less frequently (10/ 28, 36%).

Learner involvement. Responses regarding learners are reported in Table 3. Of the 
104 respondents, 68 (65%) reported trainees being involved in addressing social needs, 
with most working in concert with social workers (85%), supervising faculty (82%) or 
behavioral health providers (59%). Programs that have trainees address social needs 
used a variety of different training methods including noon conferences (29%), small 
groups (34%), individual training (39%) and other didactic formats (49%). The primary 
objective of these training sessions was to increase knowledge about specific questions 
when screening patients (69%). When asked what is needed to engage trainees further, 
responses included EHR integrated tools (68%), dedicated staff (68%), funding (61%), 
standardized training modules (47%), and a faculty champion (43%).

For the 28 GIS or geospatial tool users in clinical practice settings with learners, the 
majority of learners are medical residents (68%) and medical students (21%). Educators 
are typically in contact with learners for five or more hours per week (57%) for 12 or 
more weeks a year (96%). Learners were primarily taught in outpatient settings (67%) 
in longitudinal primary care clinics (61%), and within academic centers (77%) rather 
than in community- based preceptorships (12%). Fifty- two percent (52%) of educators 
reported that specific recommendations from accrediting bodies such as the ACGME 
or LCME would influence their educational practices surrounding SDH.

Discussion

This survey captures the practices of screening for and addressing unmet health- related 
social needs in the primary care clinical training environment with a particular focus 
on GIS use and trainee engagement. Responses show that a large number of educators 
are unaware of SDH screening tools and GIS resources available to screen systemati-
cally and then intervene on identified social needs. In addition, trainees are often left 
out of this process.

Prior research has shown that medical students and residents recall formal educa-
tional content in this area, but feel unprepared to identify and address SDH, though 
numerous curricula exist to address health inequities.18,19,24 Prior studies have not 
specifically examined the clinical educational environment for learners’ involvement 
with identifying and addressing SDH. Given the effects of a potential hidden curricu-
lum, understanding the clinical learning environment may provide opportunities for 
effective interventions.

Several assessment tools have been developed to aid clinicians in identifying and 
addressing unmet health- related social needs in the clinical setting.21,25 In surveying 
primary care educators across the country, our results indicate a lack of systematic use 
of these tools despite some demonstrated efficacy of screening approaches.26– 31 Perhaps 
the non- use reflects lack of awareness of such approaches, as indicated by nearly one- 
third of respondents reporting lack of awareness of any screening tools. This may be 
an underestimation given the survey sample population, as most respondents surveyed 
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Table 3. 
LEARNERS

Variables  Frequency (%)  

Learners Involved in Addressing SDH (N=104)
Yes 68 (65)
No 36 (35)

Who Do Learners Collaborate with to Address SDH (N=68)
Social Workers 58 (85)
Supervising Faculty 56 (82)
Behavioral Health Providers 40 (59)
Dedicated Staff Members 23 (34)
Medical Assistants 16 (24)
Other Trainees 16 (24)
Other 6 (9)
No One 0 (0)

Objective of Training (N=67)
Increase knowledge about questions to ask 46 (69)
Increase skill/comfort in using the instruments 29 (43)
Increase awareness about instruments 27 (40)
Working with other team members 24 (36)
Other 15 (22)

Format of Training (N=66)
Other Didactic Format 33 (49)
Individual Training 26 (39)
Small Groups 23 (34)
Noon Conferences 19 (29)
Other 7 (10)

GIS User Specific Questions Direct Contact Hours (N=28)
≤1 0 (0)
1–3 9 (32)
3–5 3 (11)
>5 16 (57)

Weeks in Direct Contact (N=27)
≤1 0 (0)
2–4 1 (4)
4–12 0 (0)
>12 26 (96)

Where Learners Use GIS (N=27)
Outpatient 18 (67)
Inpatient 1 (4)
Both 8 (30)

Primary Teaching Setting (N=28)
Longitudinal Primary Care Clinics 17 (61)
Lecture 5 (18)

(continued on p. 314)
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were primary care educators in academic systems with nearly two decades of experience 
who self- selected to complete a survey regarding SDH and GIS use. Even for those 
who are aware of such tools, other barriers may further limit the uptake of systematic 
screening and intervention, including, but not limited to inadequate training, percep-
tions of inadequate time and clinic resources, challenges of integrating data into the 
EHR, as well as awareness and access to community resources (if they exist) to address 
unmet social needs.15,32,33 

In this investigation of the patterns of systematic screening for SDH in the primary 
care clinical training environment, we sought specifically to assess the use of GIS 
tools or geospatial data in these settings. Only one- quarter of the respondents report 
any use of these tools to identify and/or address social needs. Even by those who use 
GIS tools in clinical practice, use of SDH screening tools is infrequent (about twice a 
month) and most without participation of trainees. In fact, the respondents indicated 
that over one- third of learners are not involved in addressing SDH. The two- thirds 
who do participate in addressing SDH learn in a variety of educational formats, but 
mostly with the objective of increasing knowledge of questions to ask patients rather 
than systematic approaches to identify and address patients’ social needs. As promising 
as are the benefits of systematic approaches to identify and address SDH in primary 
care clinical training environments (particularly using GIS tools), changes are needed 
to integrate geospatial technologies in physician training.

In this study, a large majority of respondents indicated that a formal assessment of 
SDH would work in their clinical practice environment. Most respondents report that 
further clarification and guidance on integration of SDH in the clinical curriculum by 
accrediting bodies would influence practices. In addition to direct curricular changes, 
the respondents identified that EHR integrated tools, increased funding and dedicated 
staff would also be drivers of change. Given that the respondents frequently reported 
funding as a barrier, perhaps further incorporation of SDH into risk adjustment models 

Table 3. (continued)

Variables  Frequency (%)  

Primary Teaching Setting (N=28)
Concentrated Clinical Rotations 4 (14)
Concentrated Primary Care Blocks 2 (7)
Noon Conferences 0 (0)
None 0 (0)

Primary Longitudinal Outpatient Setting for Learners (N=17)
Academic 13 (77)
FQHC 2 (12)
Community-based Preceptorships 2 (12)
VA 0 (0)
Other  0 (0)



www.manaraa.com

315Parzuchowski, Wright, Lipiszko, Cooper, Persell, Ravenna, et al.

or reimbursement through standardized CPT codes can further incentivize integration 
of SDH into routine clinical care, with the advantage of creating a robust data reposi-
tory for additional research.34– 36

This study has several limitations. Universal links to the survey were distributed 
via targeted listservs and professional societies to yield as many responses as possible, 
however this approach does not allow us to track responses or calculate a response rate. 
This method also does not allow for verification of self- reported responses, including 
whether the respondents are truly primary care clinical educators (though all respon-
dents self- identified as clinical educators and were in theory contacted through primary 
care- focused listservs). Respondents may also lack awareness of educational resources 
or programs within their institution and, as a result, their responses may not reflect 
their broader clinical educational environment. In addition, educators may not have 
readily recognized regular practices as GIS strategies and, therefore, not reported them 
in the survey. However, as previously discussed, respondents self- selected as clinical 
educators to complete a survey described as medical educator and trainee use of GIS 
to address SDH, with the majority of respondents self- identifying as faculty associated 
with a university health system. Given the methods of survey distribution, response 
collection and self- selection, this is likely a biased sample of the overall primary care 
population, but one that likely reflects those with a special interest in or knowledge of 
this topic. Nevertheless, this is the first survey (to our knowledge) to collect informa-
tion on the use of GIS in the clinical educational environment focused on identifying, 
addressing, and teaching SDH. Our findings are relevant to a wide group of medical 
educators and educational organizations.

Conclusion. Addressing health- related social needs is an important strategy for 
improving health outcomes of patients and communities. However, this survey indicates 
that nearly one- third of medical educators in primary care clinical training environ-
ments lack familiarity with any standardized screening tool for social needs, and more 
than one- third reported that trainees are not involved with mitigating patients’ social 
needs, revealing a gap in training. Nor are GIS and geospatial data used frequently to 
identify and address SDH in this setting. Clearer recommendations from authoritative 
bodies would increase training in and uptake of systematic approaches to screening 
for and mitigating SDH.
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