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ABSTRACT

Social determinants of health (SDOH) have been
documented to underpin 80% of overall health and

are being increasingly recognised as key factors in
addressing tertiary health outcomes. Yet, despite the
widespread acceptance of the association of SDOH with
health outcomes, more than two-thirds of hospitals do
not screen for social risk factors that indicate individual-
level adverse SDOH. Such screening for social risk
factors represents the first step in connecting patients
with resources and documents the prevalence of social
needs. The aim of this project was to implement the Core
5 social risk screening tool and evaluate its efficacy and
usability in identifying social risk factors in a presurgical
spine population. Prior to this implementation, screening
for social risk had not been performed. The Model for
Improvement provided a framework for implementing and
evaluating the Core 5 social risk screening tool. Methods
included implementation of a patient self-report social
risk screening tool, referral workflow to connect patients
with needed resources and evaluation of staff feasibility
in using the Core 5 tool. The results indicated that the
screening tool identified patients with social risk factors
and staff reported perceptions of efficacy and usability in
clinical workflow. Overall, 52 of 88 (59%) of subjects in the
presurgical spine population were effectively screened. Of
these, five patients (10%) had identified social needs that
needed to be addressed prior to surgery. The staff usability
survey for the Core 5 tool demonstrated high acceptance
and usability, with an average score of 4.4 (out of 5).
Future work should evaluate the efficacy of the screening
tool in other ambulatory and tertiary settings.

PROBLEM

Despite widespread acceptance of the role
of social determinants of health (SDOH) in
determining health outcomes, screening for
individual-level social risk factors in clinical
care settings remains minimal. Ohanian and
McConnell assert that more than two-thirds
of hospitals still do not screen for social risk
factors."™ Until recently, across the Virginia
Mason Medical Center (VMMC), SDOH
had not been integrated into formal assess-
ments or documentation to consistently
capture social risk factors. Lack of routine
patient screening resulted in insufficient and

inconsistent information leading to late social
service referrals (indicated by identification
of these issues on the day of discharge),
potentially affecting surgical outcomes and
extending length of stay (LOS).

Within the surgical spine population at
VMMC, SDOH had become a significant
concern as LOS for this group demonstrated
excess days above benchmark at 5.94 days
compared with the 2019 Centers for Medicaid
and Medicare (CMS) benchmark of 4.01
days.* Readmission rates for this population
were at 4.76/1000 patient days, in compar-
ison to the benchmark range for similar
procedures of 4.2 to 7.6/1000.5 These rates
persisted in spite of strict clinical appropriate-
ness guidelines applied to the degenerative
spine population since 2014. These guide-
lines were established by the Washington
state-wide Bree Collaborative, a state organisa-
tion tasked with improving healthcare quality
and cost-effectiveness to optimise patient
outcomes. As part of this surgical warranty
programme, patients demonstrate
failed physical therapy, glycaemic control,
no tobacco use, moderate body mass index
and no life-limiting conditions in order to
proceed to surgery.” However, in the existing
VMMC model, social factors remained largely
unaddressed and were anecdotally related
to extended hospital LOS. Identification of
social risk factors that can influence up to
80% of health may further improve postsur-
gical outcomes.'™

The purpose of this quality improvement
project was to implement the Core 5 social
risk screening tool within a presurgical spine
population in order to improve identifica-
tion of social needs and subsequent refer-
rals to community resources. Long-term
outcomes would potentially reduce hospital
LOS. The aim was to increase patient self-
report using this tool from 0% to 90% in the
neurosurgical clinic over a 6-week period.
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The goal of 90% was established by VMMC leadership
as a target.

BACKGROUND
SDOH are estimated to underpin 80% of overall health
and well-being and increasingly are recognised as key
factors in tertiary health outcomes.” The WHO defines
SDOH as ‘the wider set of forces and systems shaping
the conditions of daily life’.” These structural and social
factors include poverty, housing instability, transportation
options, language/literacy abilities, employment status,
race/ethnicity, education level and social support. SDOH
influence individual ‘health-related behaviours, health
literacy levels, sense of self-efficacy and access to societal
resources including healthcare’.®” The impacts of these
factors weigh heavily on individual health outcomes and
often are cumulatively responsible, along with chronic
conditions, for disparities in disabilities, increased hospi-
talisations and more frequent hospital readmissions.'*™"
In comparison with other high-income and middle-
income countries, the USA consistently scores poorly
in overall health outcomes and access to healthcare-
associated with socioeconomic factors.'* In Washington
state, the effects of health disparities have been linked
with a 10-year difference in life expectancy between
urban and rural counties and a 12-year gap in longevity
for particular racial and ethnic groups.” Correspondingly,
individuals in Washington state’s rural communities and
racial/ethnic groups of colour disproportionately expe-
rience poverty, attainment only of a high school educa-
tion and significant housing challenges.” These and
other social inequities contribute to difficulties managing
existing health conditions and the capacity of commu-
nities to support health-promoting actions that mitigate
disease incidence. Likewise, such circumstances lead to
greater utilisation of high-cost healthcare resources and
longer hospitalisations.'”” To address these outcomes,
interventions on SDOH are needed with a first step of
implementing screening for social risk factors. Process
improvement metrics such as screening rates, staff accep-
tance of screening practices and prevalence of social risk
factors contribute valuable data in building a business
case for improving health equity and reducing high-cost
healthcare expenditures.

DESIGN

This quality improvement project focused on examining
the feasibility of implementing a social risk screening tool.
Using the Plan-Do-Study-Act (PDSA) process, feasibility
was defined in terms of limited impact on staff workload,
effective capture of SDOH information, and the ability to
prescribe interventions when indicated by patient need.
Key steps in this process were to identify a simple, reliable

screening tool, pilot a screening process, and assess staff
feedback.

Social risk screening tool selection: Core 5 social risk
screening tool

Although there are many screening tools published to
assess social determinant risk factors, the number of
social determinant domains involved, the targeted care
setting for screening and the length of tools vary consid-
erably. Another dimension is whether the tools have
reliabile data regarding patient responses. Numerous
tools were considered against these criteria with overall
length and type of care setting being significant consid-
erations. The most common of these are included for
review. PRAPARE focuses on community health settings
and Medicaid managed care organisations with 16 core
measures related to demographics and social risk.® Simi-
larly, the CMS Health-Related Social Needs Screening
Tool provides a 10 or 26-question expanded tool focusing
on needs of Medicare/Medicaid beneficiaries.'® Finally,
the 12-question THRIVE tool targets community prac-
titioners, versus a subspecialty or tertiary healthcare
setting.l7 While there is recognition of the value of these
tools in identifying social risk factors, the nature of the
questionnaires did not adequately capture the need of
the care delivery setting and the length was determined
to be a potential barrier to implementation.

We selected the Core 5 social risk screening tool as a short
tool specific to screening of social risk factors that would be
suitable in a subspecialty or tertiary care setting. This tool,
developed by the Columbus Ohio Public Health Department,
consists of five questions (online supplemental appendix
A written at a fifth-grade reading level in patientfriendly
language to promote disclosure of sensitive social content."®
Pilot studies found consensus in the usability by nursing staff,
reported increases in social support referrals for patients, and
documented reliability in measurement.

The implementation of the Core 5 social risk tool
implementation was preceded by two interventions for
the nursing staff, physician assistants, social workers and
medical assistant staff involved in this project: (1) back-
ground education on research on SDOH and (2) work-
flow training on the Core 5 tool, screening process and
how to answer patient questions.

Patient population

The project setting was the neurosurgical specialty clinic
associated with an urban, 336-bed tertiary-care hospital,
located in downtown Seattle, Washington. The neuro-
surgical clinic included four neurosurgeons, two ortho-
paedic spine surgeons, nine physician assistants, two
nurses and support staff. Potential participants included
all back pain patients seen in the neurosurgical clinic for
a 6-week period of time who progressed to surgery over a
3-month timeframe. All patients received the screening
tool in the neurosurgery clinic during their preoperative
consult. Patients were subsequently excluded if they: (1)
declined surgical intervention at this time, (2) the sched-
uled surgery was outside of the programme window or
(8) according to the surgeon, did not presently meet the
Bree Collaborative criteria for surgical intervention.
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STRATEGY

Model for Improvement

This project used the Model for Improvement framework
to guide this quality improvement study. The model is
designed to improve patient care delivery systems and
includes three questions: what are we trying to accom-
plish (the aim); (2) how will we know that a change is an
improvement (measurement) and (3) what change can
we make that will result in improvement? (the change),
along with the PDSA cycle."” The PDSA is an iterative,
four-phase problem-solving model used for improving
a process or carrying out change.'” For this project, the
PDSA process was used to plan and rapidly test the utility
of the Core 5 social risk screening tool for improving
services for SDOH.

PDSA cycle: Plan phase

During the Plan phase of this project, objectives were
developed and used to drive the pilot to determine the
feasibility of the Core 5 social risk screening tool and
impact on social service referrals. The pilot team was
identified based on concerns for a social need within this
patient population and the social risk screening tool was
selected based on available evidence. Staff workflow was
designed by the project lead in collaboration with the
department nursing director and staff. Audit tools for
staff feasibility were chosen through discussions with the
Ohio Action Coalition. The action plan to implement the
PDSA cycle included conducting a brief staff education

Patient
Encounter

2

regarding the concept of SDOH and basic scripting to
facilitate patient questions that may arise in completing
the screening tool.

PDSA cycle: Do phase
The Do phase was divided into two steps. The first step
involved implementing an educational session by the
project PI to staff in the spine clinic. The initial education
session focused on educating the nursing staff, physician
assistants, social workers, and scheduling staff about the
Core 5 social risk screening tool. Additional education
sessions focused on SDOH, literature review findings,
recommendations regarding how to answer patient ques-
tions related to the Core 5 social risk screening tool, and
how to implement the Core 5 social risk screening tool.
The second step of the Do phase was the imple-
mentation of the Core 5 social risk screening tool to
screen all back pain patients seen in the neurosurgical
clinic (figure 1). A paper form of the Core 5 social risk
screening tool questionnaire is provided to the patients
by the clinic scheduler when patients register for their
appointment at the front desk of the clinic. This ques-
tionnaire accompanied other paper questionnaires
related to back pain and function that represent norma-
tive procedures for this patient population. All potential
participants received a brief description of the rationale
for completing social risk factor questions and how the
information will be used in comprehensively planning for
their care. Staff was trained to this standard scripting as

Surgery Scheduler provides Core 5
screening tool to patient at
appointment check-in:

Is the answer to
one or more
questions “yes”?

No additional screening
or referrals at this time

1. Do you/your family worry about whether
your food will run out and you won’t be able to
get more?

2. Are you worried about losing your housing,
or are you homeless?

3. Are you currently having issues at home with

your utilities such as your heat, electric, natural
gas, or water?

4. Has a lack of transportation kept you from
attending medical appointments, from work,
or from getting things you need for daily

RN enters referral
to social work in
medical record with
screening results

HYT ? ag s . age
living: for additional screening for additional
5. Are you worried that someone may hurt you support with needs
or your family? resources

Social Worker connects
with patient for
individualized resource
support and in-depth

—

Figure 1
Nurse (RN).

Core 5 social determinants of health screening tool process algorithm for the Surgery Scheduler and Registered
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how to introduce the form to patients. If a patient met
one of the Core 5 social risk screening criteria questions,
a clinic nurse would document the results in the elec-
tronic health record (EHR) via a clinical note and would
recommend appropriate interventions including a poten-
tial referral to a social worker for additional resources.
As the screening process was designed to be patient self-
completion of the screening form, the provider team was
not actively involved in the screening process. The project
was conducted over a 6-week period.

PDSA cycle: Study phase

During the Study phase, analysis of the data was
conducted by the PI to determine whether the screening
tool accurately identified patients, was usable for staff,
and described a beneficial change based on the use of the
Core 5 social risk screening tool. Data analysis included
patient demographics and social risk factors to describe
the population. The feasibility of the Core 5 social risk
screening tool was demonstrated based on the successful
capture of patient information without patients declining
screening, and positive feedback on the staff usability
questionnaire. Both of these factors enhanced stake-
holder acceptance of the need to consistently screen for
social risk factors. The key lesson learnt was that inten-
tional screening of a patient population proved to demon-
strate that social risk factors were present and otherwise
unaddressed. It was predicted that implementation of the
Core 5 social risk screening tool would increase the iden-
tification of patients at risk for SDOH. That prediction
was met, however, not at the rate anticipated. Next steps
will need to focus on increasing use of the Core 5 social
risk screening tool and beginning to further determine
if there is a link identification of social risk factors, inter-
ventions and the ability to reduce outcome metrics such
as LOS and readmissions rates.

PDSA cycle: Act phase

The results and lessons learnt were reported to the
organisation’s leadership by the PI. The leadership team
made the decision to either adopt the use of the Core
5 social risk screening tool, adapt the Core 5 social risk
screening tool or abandon the use of the Core 5 social
risk screening tool based on project data results.” The
leadership recommendation was to spread the tool to all
other surgical sections, starting first with orthopaedics
and general surgery.

ANALYSES

Data collection following initiation of use of the Core 5,
allowing time for patient screening, surgery scheduling
and hospitalisation after the intake meeting. Data were
recorded using an Excel spreadsheet, maintained in a
secure drive within the health system’s computer system
throughout the project period, and archived according to
health system standards for securing patient health infor-
mation.

Descriptive statistics including frequency distributions
were calculated to examine six categories of project
results. Those categories were: (1) incidence of screening
and patient demographics; (2) identified social risk
factors; (3) staff evaluation of the Core 5; (4) nursing
referrals based on patient responses and (5) sustainability
of screening at 1 year.

MEASURES

Core 5 social risk screening tool

Qualitative screening results were collected separately for
each response on the Core 5 tool and tallied for the total
number of social risk factors identified. Patient infor-
mation that had been entered into their EHR files was
compared with the paper copies of the screening tool
forms completed by patients to ensure accuracy in tran-
scription and referrals. Review and analysis of screening
results were conducted solely by the PI to ensure consistent
evaluation standards.

Referral patterns

Referral patterns were documented based on identified
needs and on the time lapsed between when a social need
was identified until a referral was placed. Retrospective
review of results prevented bias or intervention in the
clinical provision of patient care.

Data collection occurred over a 2-month period
following initiation of the Core 5 social risk SDOH
screening tool, allowing sufficient time for patient
screening, surgery scheduling and hospitalisation.
Patient self-report also minimised challenges of staff
capacity and training in administering screening.*' ™’
Patient information entered into the EHR was compared
with the screening tool forms completed by the patients
to ensure accuracy in transcription and referrals. Review
and analysis of screening results were conducted solely by
the project lead to ensure standard evaluation and elimi-
nate inter-rater variability. Patient input was not involved
in the design, implementation or dissemination of this
PDSA, however, this project provides the foundation for
SDOH work and future community partnership related
to social determinants.

Staff feasibility survey

A staff survey evaluated usability of the tool and perceived
benefit of patient screening for SDOH (see online
supplemental appendix B). These questions replicated
the Columbus Ohio Public Health Department usability
measure conducted for the initial evaluation of the tool."

RESULTS

Incidence of screening and patient demographics

Fifty-two of the 88 eligible patients were screened (59%)
(table 1). Twenty-four of the patients were women (46%).
The age range was 22-86 years of age; 27 patients were
under 65 years of age. The majority of patients (n=49
(94%)) were from Washington state with 24 residing in
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Table 1. Demographics of Spine Patient Population
Participating In Social Determinants of Health Screening.
Demographics of spine patient Population
population (N=52) description % (n)
Female 46 (24)
Male 54 (28)
Age
65 years or less 52 (27)
Over 65 years 48 (25)
Location
King county (greater Seattle area) 46 (24)
Washington state 94 (49)
Outside of Washington state 6 (3)
Insurance provider
Private 30 (16)
Government 64 (34)
Self-pay/no insurance 6 (3)

Procedure % (average LOS)

Major cervicothoracic fusion (>5 4 (3.5 days; n=2)
levels)

Cervical w/o fusion 15 (1.9 days; n=8)
6 (1.2 days; n=3)

4 (4.5 days; n=2)

Cervical w/fusion
Major lumbar fusion (>5 levels)

LOS, length of stay.

the greater Seattle area and 28 from other areas in the
state. Three other participants were from out-of-state.
Thirty per cent of patients indicated private insurance
providers (n=16) and compensation, or federal employ-
ment benefits. Three patients (6%) elected to pay out of
pocket or did not have insurance benefits.

Six types of procedures were reported based on
complexity and vertebrae involvement: (1) major cervi-
cothoracic fusion (more than five levels); (2) cervical
surgery without fusion (eg, laminectomy, discectomy,
debridement); (3) cervical surgery with fusion; (4) major
lumbar fusion (>five levels); (5) lumbar surgery without
fusion and (6) lumbar surgery with fusion. Patient proce-
dures were primarily lumbar with 69% of patients (n=36)
screened having a lumbar procedure. Hospital lengths
of stay for all procedures ranged from 1.2 to 4.5 days.
Sixty-four per cent (n=34) had government insurance
including Medicare, dual-eligible, workers’ compen-
sation or federal employment benefits. Three patients
(6%) elected to pay out of pocket or did not have insur-
ance benefits.

Identified social risk factors

Five of the 52 patients screened (10%) noted social risk
factors. The five varied from the characteristics of the
total group with all five being men, having public insur-
ance (Medicare and worker’s compensation through the
state Labor and Industries department) and residing

in the greater Seattle area. Impacts of public insurance
were visible in numerous denials for services and a lack
of discharge placement options for patients with this
type of coverage. One patient with a social risk factor
also did not receive surgery during the project time-
frame because they had not met physiological criteria for
surgery. Hospital stays for each of the four cases identified
as having risk factors for SDOH exceeded the average
LOS (ie, 1.4 days for lumbar surgery without fusion, 2.6
days for lumbar surgery with fusion) because of slower
progression towards recovery and difficulties with postdis-
charge planning.

Among the five patients with social risk factors, two
reported issues with transportation, one indicated
housing needs and one patient also reported risk for
self-harm in response to a question regarding concern
for safety. Although this was not an expected response
to this question, as the question was designed to capture
community or domestic violence, the screening identi-
fied a critical need related to individual patient safety that
otherwise would have been missed.

Two other patients in the sample of 52 (3.8%) required
extensive social work intervention who were not identi-
fied with the screening process for social risk factors. Both
were noted to have baseline physical deconditioning as
a result of chronic health issues (ie, stroke and chronic
infection), necessitating assistance with activities of daily
living that would create challenges for recovery and for
postdischarge placement. Of note, one was a non-English
speaker, potentially complicating her postsurgical educa-
tion and postdischarge planning, who was in need of
substantial help with her physical recovery.

Four of the five patients who indicated social risks
required nursing referrals based on their screening and
progression to surgery; the fifth patient did not because
he was not eligible for surgery at that time. Nurse refer-
rals to social work services were made for the four going
on to surgery. However, social work interventions were
provided for only three of the patients. In the fourth case,
the referring nurse followed up by linking the patient to
appropriate services, ensuring that the patient’s needs
were met. In all cases, interventions were initiated prior
to hospitalisation and/or within 12 hours of arrival at the
hospital.

In order to examine the sensitivity of the screening
tool, all patients with hospital stays exceeding the average
number of days were reviewed for social risk factors that
may have been missed. As noted earlier, two more patients
were identified with social risk factors. These two patients
were hospitalised for 5 and 7 days, respectively, longer
than the average LOS for their procedures of 4.5 and 2.1
days for the group as a whole.

Staff usability of the Core 5 screening tool

Overall, the results of the staff usability survey of the Core
5 screening tool were positive with an average score of
4.4 out of a possible score of 5.0 (figure 2). The highest
scores of 5.0 were in response to the following four items
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Core 5 needs to be modified for staff usability

Core 5 needs to be modified for more referrals

Core 5 should be continued

Core 5 increased referrals

Core 5 screening is important to optimal health outcomes
Core 5 will improve patient health

I understand SDOH

All patients included

Patients comfortable answering Core 5

Core 5 vital process for pre-surgical visit

Usability Survey Questions

Tool easily incorporated into pre-surgical visit

Referral process is completed in a reasonable amt of time
Completed in reasonable amt time

Good measure for social needs

Clear & Easy to understand

[
Lol
n
N

2.5 3 35
Likert Scale Rating (1-5)

IS
»
o
o]

Figure 2 Staff rating of Core 5 tool usability. SDOH, social determinants of health.

of the screening tool: ‘The Core 5 should be continued’;
‘T understand social determinants of health’; ‘The Core b
tool is a vital process for pre-surgical visits’ and “The Core
5 is a good measure for social needs’. Scores of 3.0 was
in response to: ‘Patients are comfortable answering the
Core 5 questions’.

DISCUSSION

In this project, we implemented the use of a brief social
risk screen, the Core 5, to patients registering for spine
surgery in our tertiary spine unit. Our aim was to admin-
ister the instrument to 90% of the patients registering for
surgery during a 6-week trial period. Out of the 88 patients
who could have been screened, 59 (67%) completed the
Core 5, a noteworthy improvement from zero.

The results of this pilot project point to several positive
outcomes. The Core 5 was easy to include in the intake
process and flagged five cases of social risk factors out
of the 59 screened, leading to social work referrals for
three of the four individuals who were able to progress to
surgery. Because of the diligence of a nurse who followed
up, the fourth person also was linked with social support.

The staff who evaluated the utility of the Core 5 were
very positive about the usability of the tool and about the
value of assessing social risks prior to surgery to improve
surgical outcomes. Recommendations from participating
staff included modifying the tool to ask about the avail-
ability of a daily caregiver following surgery. This sugges-
tion would address additional social support needs seen
in the two patients who, though not indicating risk
factors on the original Core 5, had noteworthy needs for
follow-up support that had contributed to their extended
hospital stays.

Further examination of the intake process for the
patients who were not screened showed variability between
surgery schedulers that may indicate that some had insuf-
ficient familiarity with the screening tool or discomfort
regarding the nature of the questions. Although biweekly
discussion with the teams to check on implementation
progress during the project did not reveal challenges in
screening or patient resistance, more work is needed to
understand the barriers to full implementation.

The finding that this pilot project was able to quantify
patient social risk factors within this narrow population
illustrated the need for broader organisational work
to address social determinants. Additional presurgical
clinics in the hospital are now screening for social risk
factors and all in-patients are completing the Core 5.
Likewise, EHR resources have been allocated in support
of this work including establishing documentation fields
for social risk factors (vs a clinical note), placing social
determinant risk factors on the demographic banner
in the EHR and colocating SDOH risk factors with a
variety of other demographic, language and other data to
improve provision of individualised, holistic patient care.
The positive response to this tool validates the key criteria
used in selecting a usable tool: abbreviated length and
targeted SDOH domains.

Future steps to increase social risk screening will be to
add two additional questions to the Core 5 screening tool
regarding social support following hospitalisation and
financial concerns specifically related to medications.
The current Core 5 screening questions will remain with
the aim to capture risks of social isolation and additional
connections between finances and treatment. Future
work is needed on ways to further streamline workflow
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procedures in order to increase usability of social risk
screening and to have screening information visible
across clinic and hospital settings to optimise the applica-
tion of steps to provide necessary support.

In prior research, screening for social risk has been
shown to have beneficial impact to patient experiences
and potentially to patient hospital outcomes.' ' #+2

Limitations of this project include: (1) a small sample
size, (2) failure to meet the project goal of 90% imple-
mentation, (3) small scope of the screening PDSA,
(4) visibility of screening information and (5) quality
improvement projects are not designed to contribute to
generalisable knowledge as are clinical research studies
which challenge the reliability and validity of such initia-
tives.”’ Further work will be needed to increase the visi-
bility of self-report patient responses within the medical
record for all teams to clearly see screening results and
improve interventions with patients, work that was not
possible in one PDSA cycle.

CONCLUSION

In this project, the Core 5 social risk screening tool was
shown to identify patients currently experiencing social
risk factors and to be usable by staff within a hospital clinic
workflow. Further, the staff participating reported high
value of the screening process and tool itself, mirroring
the sense of urgency underscored in the research on the
role of social determinants of health on patient outcomes
and resource utilisation. Future work should continue to
focus on testing the use of this tool in other ambulatory
and tertiary settings to further investigate the value of
collecting social risk information for the purpose of inter-
vention and improving health outcomes.
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