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INTRODUCTION
Adverse social determinants of health 
(SDOH) are associated with significant 
behavioral, developmental, and learning 
problems in children.1 As such, screening 
for SDOH has become an essential and 
evidence-based component of pediatric 
preventative care, as stated in the fourth 
edition of the Bright Futures guidelines. 

These guidelines include specific recommenda-
tions on screening for these domains.2,3

Many barriers exist for successful SDOH 
screening implementation, such as time 
constraints during routine well-child care 
visits and provider discomfort in explor-
ing these issues.4–6 These issues are par-
ticularly real for pediatric residents. They 

spend only a fraction of their primary 
care training and have limited curricula on 

addressing adverse SDOH in the clinical set-
ting. These limitations make them less likely to 

screen patients or to have the ability to provide resources 
to those who screen positive.7,8 These barriers can be 
mitigated in primary care practices that have a multi-
disciplinary healthcare team, where social workers and 
behavioral health providers can help address needs iden-
tified by screening.

Screening tools and methods vary, but self-completed 
forms have been shown to elicit private information more 
effectively than face-to-face screening by physicians.1,9,10 
This method has been trialed for screening for intimate 
partner violence. It allows for improved screening and 
referrals for community resources11 while not signifi-
cantly increasing the length of visits for residents or fac-
ulty providers.

Many institutions seek ways to address the need to 
screen for SDOH while considering the barriers faced in 
primary care practice. Still, few studies have gone beyond 
screening to look at referrals and outcomes.7,8,12 At our 
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practice, at baseline, screening for individual questions 
occurred between 50% and 80% of the time, and for 
all questions, less than 25% of the time. Based on this 
known screening gap locally and nationally, especially in 
the minority, publically insured populations,4–6 we identi-
fied improving screening for SDOH as the practice qual-
ity improvement (QI) initiative for the 2015–2016 year. 
There is limited published data on initiatives to increase 
screening by residents caring for high-risk populations, 
despite their lower screening rates than attendings.

Thus, this resident-led QI project aimed to increase 
SDOH screening rates to 90% or higher (goal rate) for 
nine individual questions and thoroughly screen for all 
9 questions at more than 40% of all newborns and one-
year well-child visits by April 2016.

METHODS
Context
Setting
This resident-led QI initiative took place at an urban aca-
demic primary care, community-based, hospital-affiliated 
resident/faculty practice in Northern Manhattan, New 
York City. The practice is part of New York-Presbyterian’s 
Ambulatory Care Network, an affiliate of Columbia 
University Irving Medical Center. The average pediatric 
visit volume per year is approximately 10,000, and the 
practice serves over 850 children between 0 and 2 years 
of age and almost 5,000 children in total. The majority 
(71%) of the patient population in the neighborhood is 
Hispanic, and 48% of the patient population are immi-
grants, two-thirds from the Dominican Republic. More 
than one-quarter of the families in this neighborhood 
have household incomes below the federal poverty level.

QI Curriculum
All pediatric residents receive training in QI methodol-

ogy via a residency QI curriculum. The curriculum requires 
yearly longitudinal QI projects, led by the pediatric resi-
dent teams while on their ambulatory block rotation. It is 
embedded in their continuity clinic practice. During the 
residents’ month-long ambulatory rotation, each resident 
leads the QI project and then hands off to the residents on 
the following block, allowing for a yearlong longitudinal 
project where all faculty and residents participate. This 
improvement team consisted of seven pediatric faculty 
and 19 pediatric residents working in collaboration with 
nurses, medical assistants, registration staff, social work, 
mental health providers, and practice leadership.

Screening Questions
Questions focused on SDOH were drawn from 

the American Academy of Pediatrics and The Joint 
Commission guidelines. Before the start of this study, 
these questions were already part of the well-child visit 
note template. Nine social and environmental risk factors, 
including smoke exposure, domestic violence, smoke and 

carbon monoxide detectors, family changes, weapons in 
the home, window guards, tuberculosis, and lead expo-
sure, were designated for routine screening in our practice 
and were asked by the physician during the patient visit 
and documented as part of the note in the medical record 
template. We chose these SDOH to align with Bright 
Futures guidelines (family changes, domestic violence, 
smoke exposure, smoke and carbon monoxide detectors, 
and window guards), AAP (weapons), Joint Commission 
guidelines (smoke exposure), and Department of Health 
guidelines (lead exposure), and CDC (tuberculosis 
screening).13,14

QI Interventions
At the study’s onset, we designed the key driver dia-

gram to identify the key stakeholders, possible inter-
ventions, and barriers (Fig. 1). Primary drivers included 
provider and patient barriers to workflows for screening, 
reporting, and documentation. Based on the key drivers 
involved and the literature supporting self-report screen-
ers, parents received a literacy-level appropriate paper 
prescreening form with all nine questions, available in 
English or Spanish, at registration before the provider 
encounter (Fig. 2). Prescreening forms were 2-sided, one 
with screening questions and the other included local 
resources for patients who screened positively. Patients 
were given the screening tool at the time of registration 
and asked to complete it as part of their care. Medical 
assistants assisted in the completion of the form for those 
patients who struggled with literacy. Beyond stressing 
that questions were being asked to optimize care, patients 
were allowed to leave the form blank. If patients left the 
screening form blank, the physician seeing them asked 
the SDOH questions in person during the visit. Physicians 
were responsible for inputting the screening responses 
into the EMR, whether from the screener or the in-per-
son intake. The physician gave a list of resources to all 
patients with a positive screen. If needed, the patients 
were referred to social work.

We performed Plan-Do-Study-Act (PDSA) cycles to 
improve the distribution of forms, documentation of 
answers, and quality of interventions (Table 1). The first 
PDSA cycle focused on creating and distributing the pre-
screening form, including the flow from distribution to 
documentation and the workflows for positive screening 
results. The second PDSA cycle utilized interdisciplin-
ary medical home meetings to remind all team members 
about the new workflows and solicit feedback. The third 
cycle aimed to improve provider engagement by posting 
run charts in provider spaces to document progress. The 
fourth cycle is further aimed at provider engagement by 
sending targeted report cards to all providers to review 
their documentation and screening rates. PDSA cycles tar-
geted all care team members. Monthly emails were sent 
to all, updating on the progress of the project. Following 
the project’s implementation, sustainability was measured 
at multiple time points over the subsequent 3 months to 
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Fig. 1.  Quality improvement key driver diagram.

Fig. 2.  Screening form (front) with resource information (back).
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ensure that this new system was maintained in our sys-
tem, including through the transition period of the new 
academic year in July.

Measurement
The primary outcome measure studied was the rate of 

complete screening for all SDOH questions. The process 
measure of how many of individual screening questions 
were documented was also tracked. Secondary outcome 
measures were positive screen rate and positive screen 
with intervention rate.

A balancing measure of cycle time, the time from 
patient arrival to time leaving the office, was unable to be 
tracked in our current electronic medical record.

Data Collection
We extracted rates of provider documentation of the 
9 screening questions at all newborn and 1-year vis-
its from the electronic medical record via chart review. 
Data were collected to determine (1) documentation 
of the screening questions; (2) if the screening section 
was completed in its entirety, partially or not at all; 
(3) how many of the screening questions had a pos-
itive response, and (4) if screened positive, were any 
interventions documented. We collected data through-
out the project, from September 2015 to May 2016, 
and continued collecting data through August 2016 
to assess sustainability. We collected baseline data 
from December 2014 through August 2015 via ran-
domly selected charts for 1-year-old patients seen in 
the months before the project’s initiation. We reviewed 
the data from their newborn visit as well for baseline 
newborn data. For study purposes, newborn and 1-year 
visits were the focus due to the higher frequency of 
required visits at these ages, thus allowing for PDSA 
cycle changes to be tracked more easily. Also, there are 
higher risks of adverse health events in early childhood 
related to SDOH.15

Provider comfort in screening for SDOH was also 
assessed via an anonymous retrospective pre-post sur-
vey. On a 5-point Likert scale, providers were asked how 
the QI project had impacted their comfort in screening 

for SDOH and counseling families regarding resources  
(5: much more comfortable, 1: not comfortable).

Analysis and Ethical Considerations
We analyzed the data quantitatively. The percent of 
screening completed was plotted overtime on run charts, 
and descriptive statistics were used. Rules for special cause 
variation were applied to the centerlines. The Columbia 
Institutional Review Board approved this study.

RESULTS
The primary outcome, screening for all questions, 
increased from an average of 25% to 58% (P < 0.001) 
at newborn visits and 30% to 56% (P = 0.008) at 1-year 
visits (Fig. 3). Following the paper screens’ implementa-
tion, rates increased to 45% in the newborns and 39% in 
the one-year-olds. Medical home reminders increased the 
rates to 56% (P = 0.009) and 30%. Provider reminders 
increased the rates to 60% in both groups (P = 0.002,  
P = 0.04, respectively), and following report cards, the 
rates reached 84% and 65% (P < 0.001, P = 0.005, respec-
tively). The peak goal rate for newborns occurs following 
cycle four and then decreased during the sustainability 
phase, with the 1-year-old rates increasing (P = 0.05,  
P < 0.001, respectively). Following the implementation of 
the project, the centerline shifted.

At baseline, 2 individual questions at newborn visits 
and zero questions at 1-year visits were asked at goal rate. 
Seven individual questions at newborn visits and eight 
questions at 1-year visits were asked at the goal rate by 
the end of the project in May 2016.

Based on the results of provider surveys, at the end of 
the project, 93% of providers felt more comfortable or 
much more comfortable screening for SDOH and coun-
seling families on needs.

In addition to increasing screening for SDOH, the 
secondary outcome tracked positive screens and posi-
tives-screens-with-intervention rates during the QI ini-
tiative (Fig.  4). Positive screening rates ranged from 
16.6% to 33.9% after initiating the project, increasing 
from a baseline of 4% (P < 0.05 for all). Documented 

Table 1.  Project PDSA Cycles

PDSA Cycle Cycle Cycle Logistics

1 Prescreening form • � The form replicated the already existing questions in the medical record template
• � This form was given to parents by the registration staff for completion before the medical visit
• � Medical assistants were charged with ensuring that forms were completed and available for the providers 

before the patient encounter
• � Providers were responsible for inputting the results of the screening into the electronic medical record
• � Workflows for positive screens were created and information documented on the screening forms for 

easy communication to families
2 Medical home meeting 

reminders
• � At the weekly medical home meeting, where all staff are present, reminders were made to the registration 

staff and medical assistants to assist with distribution and completion of screening forms
3 Run charts posted • � To engage providers, reminders were posted in the work rooms to complete documentation in the 

medical record
• � Run charts were posted in provider and staff spaces to document progress

4 Report cards • � Targeted report cards were sent to providers based on chart review of their patient records
• � Percent of their patients with documented screening was sent to providers, along with an average for  

the practice
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Fig. 3.  Run chart of completed SDOH screening documentation. Run chart: Newborn (A) and 1-year visits (B) at which documenta-
tion of all nine screening questions increased following the implementation of paper screening forms and subsequent PDSA cycles. 
The horizontal line indicates the goal rate of 40%.

Fig. 4.  Run chart: Positive Screen results and positive screens with documented interventions.
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positive-screens-with-interventions increased from a 
baseline of 16% to a peak of 75%. The positive screen 
rate and the positive screens with documented interven-
tion rate remained stable during the sustainability phase 
at 24% and 66%, respectively, demonstrating improve-
ment beyond the study period.

DISCUSSION
This project led to increased screening rates, identification 
of positive screens, and appropriate referrals. On average, 
58% of newborn and 56% of 1-year-old visits had the 
complete screening completed through the sustainability 
phase, a significant increase from baseline and surpassing 
our 40% goal, with screening rates at the end of the proj-
ect as high as 86%. These results support the feasibility of 
screening for environmental and SDOH before the visit. 
Our results add to the QI literature around using SDOH 
screening tools in the outpatient setting and support res-
ident-led longitudinal QI projects. The importance of 
this is paramount as growing literature has shown that 
increased screening for SDOH and subsequent refer-
ral improve health outcomes in adult and pediatric 
settings.11,16,17

The increase in positive screens and positive 
screens-with-intervention after using the screener is com-
parable to other studies demonstrating success in screener 
implementation.10,11,18 Some reasons for the significant 
increase in positive screens in this initiative include ease 
of the bilingual literacy-appropriate screener use before 
seeing the provider, ease of interpretation and data entry, 
and workflow integration. The immediate availability of 
the resources section attached to the screener contributed 
to the increase in screens-with-intervention. However, sta-
tistical significance was not met, likely in part due to the 
small number of patients.

Lack of training and lack of comfort in asking patients 
about social needs is a barrier to some.17,19 However, 
through didactic training and division level support for 
faculty, screening for SDOH has become ingrained in our 
practice. Data suggested that sustainability was better in 
the 1-year-old patients, likely because more newborns 
were cared for by new interns. This possibility under-
scores the need for continual reinforcement of prescreen-
ing workflows and related educational content to root this 
practice and overcome comfort barriers. Additionally, one 
large component of reported discomfort, lack of referral 
resources,5 has been addressed in our practice and incor-
porated into residency training.

This intervention builds on prior studies that sought 
to improve screening and referral rates, although this is 
one of the first to do so through a resident-led QI proj-
ect. Colvin et al20 showed that a brief intervention could 
increase screening and referral for SDOH in the inpatient 
setting. Hassan et al21 utilized a web-based tool to iden-
tify health-related social concerns in adolescents/young 
adults and help them obtain resources. In another study, 

the immigrant status and limited English proficiency in a 
low-income population impacted referral utilization and 
follow-up.22 The integration of residents into the QI pro-
cess and subsequent workflows is likely one reason for 
success. Some studies have shown residents may represent 
one of the primary drivers of low screening rates due to 
lack of training, comfort, and knowledge. Given that we 
found that most providers’ comfort increased following 
this project, the use of resident-led QI may help overcome 
these barriers. The fact that our practice is an accredited 
pediatric medical home, which includes integrated men-
tal health services, a full-time social worker and weekly 
interdisciplinary rounds, helped residents to feel comfort-
able that we as a team could respond to needs addressed 
by the screening tool.

Our workflows were sustained beyond our interven-
tion period. We believe this prescreening workflow can 
be spread to similar outpatient sites, as we have success-
fully spread this workflow to 3 additional primary care 
practices within our ambulatory network. The low-re-
source requirement of our screening mechanism can 
translate to other ambulatory settings. Other sites wish-
ing to implement screening could implement a similar 
prescreening workflow that utilizes their site resources 
and improves implementation via feedback and cycles of 
change. Although many primary care practices may have 
migrated to electronic previsit screens since 2016, not all 
screenings are completed before the visit. Not all primary 
care practices have a prescreening workflow. Thus, pro-
vider participation may be required for screening during 
a visit. A paper prescreening QI intervention may pro-
vide a proof of concept for practices looking to migrate to 
electronic prescreening. Moreover, some screening ques-
tions require provider clinical input, such as screening 
for domestic violence in our workflow, thus making the 
provider role in SDOH workflows essential along with 
the larger care team. Finally, pediatric trainees must be 
engaged and aware of SDOH workflows and resources in 
their communities.

This study has several limitations. First, this QI project 
involved a single site in our ambulatory care network and 
may not be generalizable to other practices. Second, we 
used a paper screener for data collection and relied on 
staff to ensure form completion, which was then man-
ually entered by the provider. It is, therefore, possible 
that some patient data were not captured, including from 
patient refusals. Third, we did not track cycle time and 
did not know if this intervention impacted overall cycle 
time as this was a prescreen. It is also possible that rec-
ognizing positive screens detracted from physician atten-
tion to other essential tasks during well-child care visits 
given the additional time required to address a positive 
screen. Some studies have reported that screening tools 
can identify unmet needs and the desire for assistance, 
increasing referrals for unmet social needs.11,23 This 
assessment is something to consider in future iterations of 
our screener. Additionally, although we sought to address 
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limited English proficiency using a low-literacy-level tool 
in English and Spanish, this workflow could not be used 
for patients who spoke other languages. Finally, we did 
not look at resource linkage as an outcome as it was not a 
goal, nor can we say that the unmet needs identified were 
met. However, a follow-up to this intervention will help in 
the future as we assess the effectiveness of referrals.

Next Steps
Our screening tool incorporated several SDOH as well 

as environmental health risks. As a result of this screening 
process’s success, other high-value SDOH, including food 
insecurity and maternal depression, was integrated into 
the subsequent workflow and became part of the medi-
cal record template. The screener’s current iterations are 
being completed at all sites via tablet by the patient or 
caregiver to aid in the documentation, referrals, and fol-
low-up, as has been previously demonstrated elsewhere.24 
Other PDSA cycles to consider include tracking visit cycle 
time, prescreening via the medical record before visits, 
and providing the screener in additional languages com-
mon in our patient population.

CONCLUSIONS
Screening for SDOH is an essential but often missed 

part of well-child care. The use of parent completed paper 
screening forms increased screening, documentation, and 
interventions by residents and faculty. This successful res-
ident-led QI initiative met ACGME and CLER guidelines 
for experiential learning in QI. Moreover, it has led to 
a task force working to spread psychosocial screening 
via validated questionnaires at all network primary care 
practices.
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