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Abstract

Introduction: Lower socioeconomic status is associated with significantly poorer

outcomes in weight, lung function, and pulmonary exacerbation rates in people with

cystic fibrosis (PwCF).

Global aim: We aim to reduce health disparities and inequities faced by PwCF by

screening for and addressing unmet social needs.

Specific aims: We aimed to increase routine social determinants of health (SDoH)

screening of eligible PwCF from 0% to 95% and follow‐up within 2 weeks for those PwCF

who screened positive and requested assistance from 0% to 95% by December 31, 2021.

Methods: The Model for Improvement methodology was used. A process map and a

simplified failure mode effects analysis chart were created for the screening and

SDoH follow‐up process. For those who screened positive for SDoH and requested

assistance, follow‐up contact was made to offer intervention.

Intervention: Adult PwCF who had at least one UVA Clinic encounter in 2021 were

screened for SDoH. The SDoH screening tool included eight domains: housing, food,

transportation, utilities, health‐care access, medication access, income/employment, and

education. Follow‐up was completed with all PwCF who screened positive for SDoH.

Results: A total of 132 of 142 (93.0%) PwCF eligible for screening completed the

SDoH screening. Of the PwCF who completed screening, 56 (42.4%) screened

positive for SDoH. A follow‐up rate of 100% was achieved in June 2021 and

maintained through December 2021.

Conclusion: Implementing screening for SDOH and follow‐up to mitigate social

difficulties in adult PwCF at UVA was successful and could be reproduced at other

CF care centers.
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1 | INTRODUCTION

Cystic fibrosis (CF) is a systemic genetic disorder primarily

characterized by recurrent respiratory infections and lung

function decline, affecting approximately 31,000 people in the

United States.1 People with CF (PwCF) with similar CF genotypes

can have significantly different outcomes due to socioeconomic

factors.2,3 Social determinants of health (SDoH) are “conditions in

the places where people live, learn, work, and play that affect a

wide range of health risks and outcomes”.4

Lower socioeconomic status (SES) background is associated

with significantly poorer outcomes in weight, lung function, and

pulmonary exacerbation rates for children with CF.3 Public health

insurance status is associated with accelerated lung function

decline, which is not explained by differences in outpatient care.5

Lower SES is associated with disease severity, increased

antibiotic requirements, greater health‐care utilization, and

decreased survival of people with CF.6–9 Additionally, minority

status and lower SES may affect the health‐related quality of life

for PwCF across their lifespan.10

Social risk factors are defined as, “specific adverse social conditions

that are associated with poor health, like social isolation or housing

instability”.11 Social risk factors can be conceptualized as a downstream

effect of SDoH.12 For example, SES is an SDoH that influences the

neighborhoods where people can afford to live and therefore their

housing conditions.13 Where people live can also create challenges in

accessing food. Studies that measure accessibility to food stores and

healthy food in nearby stores have found disparities by race, income, and

population density.14 In this instance, SES could lead to social risk factors

in the domains of housing and food insecurity.

Previous studies on food insecurity in the CF community indicate

that between 26% and 33% of families of children with CF

experience food insecurity and over 40% of adults with CF have

food insecurity.15,16 Food insecurity in PwCF is associated with

higher weight loss, worse airway clearance adherence, and worse

medication adherence compared to food‐secure PwCF.17 Further

research is needed to see how other social risk factors impact PwCF.

One approach to addressing SDoH is identifying unmet social needs

through a screening questionnaire. The screening questionnaire is

then followed up by an intervention intended to mitigate unmet

needs, often through referral(s) to appropriate resources.18–20

1.1 | Global aim

We aim to reduce health disparities and inequities faced by people

with CF by screening for and addressing unmet social needs.

1.2 | Specific aims

1. We aimed to increase routine SDoH screening of eligible PwCF

from 0% to 95% by December 31, 2021.

2. We aimed to increase follow‐up within 2 weeks for those PwCF

who screened positive and requested assistance from 0% to 95%

by December 31, 2021.

Originally, Aim 2 was to increase follow‐up within 2 weeks for those

PwCF who screened positive from 0% to 95% by December 31, 2021.

During rapid testing, Aim 2 was changed. The original version (v1.0) of the

screening tool did not give PwCF the opportunity to indicate whether

they would like to receive assistance. Respondents could only screen

positive or negative. At that time, follow‐up was attempted for all PwCF

who screened positive. Aim 2 was changed when the screening tool was

changed to include a final question that asked respondents if they would

like to receive assistance with any social needs they reported during the

screening. PwCF who answered “yes” to this final question were defined

as having requested assistance. See follow‐up process Plan‐Do‐Study‐Act

(PDSA) testing cycles for details.

2 | METHODS

2.1 | Context

In 2020 the UVA Health Adult Cystic Fibrosis Center conducted a study

to determine the effect of the COVID‐19 pandemic on SDoH in adults

with CF. Adult PwCF were screened for SDoH using a questionnaire

developed by the UVA Adult CF care team. Screening results indicated

that of the 76 PwCF who completed the screening, 22 (28.9%) answered

“yes” to at least one question that indicated an undesired change in

SDoH.21 The results of this study prompted the conceptualization of a

routine SDoH screening and intervention process. No IRB approval was

required due to this being a quality improvement (QI) project.

The UVA Adult CF care team routinely utilizes QI tools to

improve patient outcomes. Team members include pulmonologists, a

respiratory therapist, registered dietitians, a social worker (SW), a

psychologist, and a QI coordinator. The UVA QI team participates in

the CF Learning Network (CFLN), a network of Cystic Fibrosis

Foundation accredited centers committed to collaboration, innova-

tion, and partnering to improve patient outcomes. CFLN uses the

Model for Improvement as the QI methodology.22

2.2 | Interventions

Adult patients with a diagnosis of CF who had at least one UVA CF

clinic encounter in 2021 were considered eligible for screening. The

UVA adult CF care team used the SDoH screening tool used in the

2020 study21 to develop a new screening tool intended for routine

SDoH screening within the CF care model. The CF social needs

screening tool screened for social risk factors in eight domains:

1. Housing

2. Food

3. Transportation
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4. Utilities

5. Health‐care access

6. Medication access

7. Income/employment

8. Education

In addition to the eight domains above, questions about SDoH

questions were included that were not associated with a specific domain.

These questions helped gather patient data that could allow clinicians to

determine potential eligibility for resources such as financial assistance or

grants if an intervention was needed. The screening tool also included

questions about race, ethnicity, age, and gender identity. Questions

asking participants to identify race and ethnicity were based on US

Census Bureau guidelines. A respondent was defined as having screened

positive for SDoH if they answered “yes” to at least one question

associated with one of the eight domains included in the survey.

A process map (Figure 1) was created for the screening and

intervention process. Screening data were collected either via paper

instrument, Health Insurance Portability and Accountability Act

(HIPAA) secure online Qualtrics survey, or screen sharing during

telehealth appointments. For PwCF who screened positive for SDoH

and requested assistance, follow‐up contact was made to offer

intervention. A simplified failure mode effects analysis was created to

anticipate any potential problems in the process (Figure 2).

The project conceptualization, results, and PDSA testing cycles

were reviewed during weekly QI team meetings. The screening and

follow‐up process were tested with PDSA cycles. The screening

process underwent a total of four PDSA testing cycles from January

to March 2021 (Figure 3).

PDSA 1: Patients with access to Epic MyChart (HIPAA

secure electronic message system) were sent a link to

the HIPAA secure online survey

PDSA 2: Instructions for the online survey link were

clarified based on feedback from PwCF. The remaining

patients withMyChart access who had not yet completed

the online survey were sent a link. A survey question

soliciting the responders' name was also made mandatory

to ensure all survey responses could be connected to the

individual who completed the survey.

PDSA 3: Based on the low response rate during the

second testing cycle, a reminder was sent via

MyChart asking PwCF to complete the online

survey. No further concerns were noted with the

online screening. An online screening process was

adopted.

F IGURE 1 Process map for routine SDoH screening and intervention process. MyChart, Health Insurance Portability and Accountability Act
(HIPAA) secure messaging system through patient electronic medical record; SDoH, social determinants of health; SW, social worker.
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F IGURE 2 SDoH screening and intervention simplified failure mode effects analysis (sFMEA). CF, cystic fibrosis; MyChart, Health Insurance
Portability and Accountability Act (HIPAA) secure messaging system through patient electronic medical record; SDoH, social determinants of
health.

F IGURE 3 Annotated chart tracking the progress of percentage of PwCF screened during screening process testing. PwCF, people with
cystic fibrosis.

3038 | JENNINGS ET AL.



PDSA 4: The process for screening PwCF during CF clinic

visits was tested. The screening was administered via

paper instrument for in‐person appointments and via

screen sharing for telehealth appointments. No issues

were noted with the in‐person or telehealth screening

processes. All three screening processes were adopted.

The follow‐up process was tested from January to June 2021

and underwent six PDSA testing cycles.

PDSA 1: Attempted to contact patients via MyChart

who screened positive for SDoH. Phone contact was

attempted for those PwCF who did not respond to a

MyChart message.

PDSA 2: The process map was adjusted to include

follow‐up completed in person or during telehealth

follow‐up for patients who had appointments or were

hospitalized and had scored positive for SDoH.

Despite attempting contact via four methods (My-

Chart, phone, telehealth, and in‐person), the follow‐up

rate continued to be below aim.

PDSA 3: Began soliciting PwCF feedback about the

follow‐up process, and inquired about the benefits of

potential interventions offered during follow‐up contact.

Feedback from PwCF about follow‐up indicated that they

would be more receptive to follow‐up if the screening

tool questions were more accurate. Respondents re-

ported false positives as well as questions failing to

capture needs. They also reported that because they did

not trust the tool, they did not feel the need for follow‐up

contact. It was hypothesized that a more accurate

screening tool would correlate to sustained improvement

in follow‐up rate. An original screening tool (v1.0)

underwent revisions based on patient feedback.

PDSA 4: Began testing screening tool v2.3. The question

on employment status was reported to be confusing and

was revised. The patient partner, the CF care team, and

an outside expert reviewed the tool and made revisions.

PDSA 5: V2.5 of the screening tool was tested.

Results indicated that one question was not

accurately capturing SDoH and needed to be

eliminated from screening. Minor phrasing changes

were made to questions based on feedback from

PwCF with the aim of keeping all questions at or

below the 5th grade reading level. In accordance

with screening recommendations to incorporate

patient perspective, a final question was added to

the screening tool asking respondents if they would

like to receive assistance.12 Respondents who

answered “yes” were defined as having requested

assistance.

After this PDSA, Aim 2 was changed to increase follow‐up within

2 weeks for those PwCF who screened positive and requested

assistance from 0% to 95% by December 31, 2021. The definition of

follow‐up rate was therefore changed to the rate of PwCF who

screened positive and requested assistance and received follow‐up

within 2 weeks. See Figure 4.

PDSA 6: V2.6 was tested. Feedback from PwCFindi-

cated that questions were easy to understand and

accurately captured respondent information in all

eight domains. The criteria for PwCF eligible for

follow‐up was changed to those who both screened

positive and answered “yes” to the final question

requesting assistance. V2.6 and a follow‐up process,

including four contact methods (telehealth, in‐person,

phone, and MyChart), were adopted.

2.3 | Measures

1. Percentage of PwCF screened in 2021 for SDoH. Submeasures

included:

a. Percentage of those who screened positive for SDoH.

b. Number of those screened via each screening method.

c. Percentage of those who screened positive for SDoH and

requested assistance.

d. Needs as distributed by the domain of social risk factors.

2. Percentage of follow‐up within 2 weeks for those PwCF who

screened positive for SDoH and requested assistance. Submea-

sures included:

a. Those who received resources/referrals from SW.

b. Those who declined resources/referrals from SW.

A screening was considered incomplete if more than four questions

were unanswered or if more than two of the eight domains could not be

assessed due to unanswered questions. In the online survey, participants

were forced to respond to the question asking for their names before

they could move on to the next questions. In both the paper instrument

and online survey, patients could choose to skip all other questions or

leave them blank. During screening via screen sharing, patients were

advised to skip any question if they did not wish to answer.

3 | RESULTS

A total of 132 of 142 PwCF eligible for screening (93.0%) completed

the SDoH screening tool: 63 via an online survey, 48 via paper

instrument in a clinic, and 21 via screen sharing. Of 142 eligible

PwCF, 123 (86.6%) have access to MyChart. All of the 123 PwCF
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with MyChart access were sent a survey link via MyChart; 63

completed the screening via an online survey. Ten PwCF did not

complete the screening (Table 1). The accuracy of screening data was

assessed during the follow‐up process testing described in the

interventions. Of all PwCF screened, only one responder's screening

was considered incomplete. That screening was not included in the

cumulative data. Of the PwCF who completed screening, 56 (42.4%)

screened positive for SDoH cumulatively across all versions of the

screening tool. Of those 132 who completed the screening, 27

responders were screened with the final version (v2.6). Of the PwCF

screened with v2.6, 11 of 27 (40.7%) screened positive, but only 4

(14.8%) of those who screened positive for SDoH requested

assistance. All four PwCF received follow‐up contact from SW. All

four received resources/referrals from SW during that follow‐up

contact; 0 declined resources/referrals.

All PwCF screened were identified as not of Hispanic, Latino, or

Spanish origin. Two respondents were identified as Black or African

American; two were identified as multiracial (selected at least two racial

identities). All other respondents were identified as White or Caucasian.

A follow‐up rate of 100% (one out of one) was achieved in June

2021 and maintained in July, October, and November (Figure 4). (No

patients were eligible for follow‐up in August, September, or

December.)

The distribution of social needs by domain for those PwCF who

screened positive for SDoH was examined. PwCF who screened positive

indicated a need in 1.5 social risk factor domains on average. Health‐care

and medication access together made up 33 (51.6%) of the 63 reported

needs (Table 2). Identification of domains where PwCF most frequently

reported needs allowed for the examination of other clinic processes

regarding financial assistance options for healthcare and/or medication.

Accordingly, new processes were established for making discussion of

financial assistance options a routine part of annual social work

assessment and social work assessment of new patients establishing

care with UVA Adult CF Center.

F IGURE 4 Annotated chart tracking the progress of testing percentage of patients who scored positive for SDoH and requested assistance
who received follow‐up within 2 weeks. SDoH, social determinants of health.

TABLE 1 Cumulative SDoH screening results

Number of eligible PwCF 142

Total PwCF screened 132 (93.0%)

Screened via online survey 63 (47.7%)

Screened via paper instrument 48 (36.4%)

Screened via screen sharing 21 (15.9%)

Positive for SDoH 56 (42.4%)

Abbreviations: PwCF, people with cystic fibrosis; SDoH, social
determinants of health.
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4 | DISCUSSION

The rapid testing of the screening and intervention was shown to be

an effective method for implementing a routine SDoH process as part

of CF care. At this time, there are no standardized SDoH screening or

intervention guidelines for the CF community. This proposed

screening would be done annually or more frequently when a change

in a social situation (such as loss of housing or employment) is

identified. Only one responder's screening was considered

incomplete, indicating PwCF understood screening tool questions.

In 2020, 76 patients were screened for SDoH. This number

increased to 132 in 2021 when the screening tool was changed from

a one‐time questionnaire to a routine screening tool. While this

process did not examine sustainability, results of screening patients in

both 2020 and 2021 point to a high likelihood, and this will be

examined in future studies.

A screening rate of 93.0% was achieved in 2021. Some PwCF

attended only one clinic visit in 2021, which was before screening

when appointments were implemented. Some PwCF attended only

one clinic visit in 2021, which was prior to the implementation of

screening during clinic appointments in March. There was no further

opportunity to screen those PwCF who did not complete the survey

via My Chart and did not have another clinic appointment after

screening began. It is hypothesized that in 2022 when multiple

screening methods are utilized for the entire year, a screening rate of

95% will be achieved.

The follow‐up process aim of a 100% follow‐up rate within 2 weeks

was achieved in June 2021 and maintained in July, October, and

November. (No patients were eligible for follow‐up in August, September,

or December.) Only four respondents totally requested assistance from

June to December of 2022, which limited the ability to test changes made

to the follow‐up process. The same follow‐up process is planned for

2022, which will provide further data on its efficacy.

The 100% follow‐up rate corresponded with the change to v2.6

of the screening, which included the final question where respon-

dents were able to either request or decline receiving assistance. A

positive screening response alone may not always be reflective of

respondent priorities or perceived need for support. Adding the final

question is more reflective of respondent priorities. It is hypothesized

that adding this question was a contributor to the sustained 100%

follow‐up rate, because PwCF who both screened positive and

requested assistance may be more likely to respond to attempts to

contact the respondent for follow‐up.

Screening via multiple methods demonstrated the success of

three screening types as well as improvement in screening rate. The

online survey allowed for PwCF to be screened asynchronously

outside a CF clinic appointment. Three PwCF who reported they

could not come to the clinic due to social barriers (such as lack of

healthcare coverage or transportation) were able to complete the

asynchronous screening and receive an intervention that reduced

barriers to care and enabled those respondents to return to the clinic.

Screening via an online survey, therefore, created the potential to

support PwCF who might otherwise have been missed.

The screening tool developed by the UVA adult CF team includes

questions unique to CF care and the CF chronic care model. Existing

literature on SDoH within the CF population is limited. By examining

social risk factors by domain, the screening provided insight into

areas of greatest need. This insight then led to further clinic

processes being adjusted to provide increased support to patients

to improve healthcare and medication access. The 2021 screening

results reinforce the importance of SDoH screening and demonstrate

how results can be used to implement interventions on both the level

of individual PwCF and the center process level.

TABLE 2 Social risk factors and examples of resources
distributed by domain

Total positive needs (average per respondent) 63 (1.5)

Housing (percentage of reported needs) 7 (10.9%)

• Legal aid resources on tenants' rights for renters

• Emergency shelter and rapid rehousing resources

• Referrals to low‐income or affordable housing options

• Programs for needed home improvements or repairs

(weatherization, accessibility ramps, etc.)

Food 6 (9.4%)

• Referrals benefits to programs such as SNAP and WIC

• Referrals to local food banks, pantries, and soup

kitchens

• Information sheets on healthy meals for limited income

• One time $25 gift cards for food

Transportation 6 (9.4%)

• Guide to scheduling Medicaid transportation

• Guides on local paratransit and free public

transportation

• One time $25 gas cards

Utilities 7 (10.9%)

• Referrals for emergency heating/cooling assistance

• Referrals to utility assistance programs

Health‐care access 22 (34.4%)

• Support applying for UVA financial assistance

• Referrals to social services for Medicaid application

• Resources for insurance navigation and enrollment

Medication Access 11 (17.2%)

• Support enrolling in prescription assistance programs

• Referrals to UVA patient medication assistance service

Income/employment 4 (6.3%)

• Resources for applying for and/or maintaining social

security benefits

• Referrals for vocational rehabilitation programs

• Referrals to legal aid for employee rights

• Support with FMLA or long‐term disability, or

unemployment

Education 1 (1.6%)

• Referrals to scholarship programs

• Referrals to programs for completing high school/GED

Abbreviations: FMLA, family medical leave act; SNAP, supplemental
nutrition assistance program; WIC, special supplemental nutrition

program for women, infants, and children
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Screening data insights are limited by both single‐site testing and

demographics. The overwhelming majority of PwCF screened were

White and not of Hispanic, Latino, or Spanish origin. The final

screening tool, v2.6, was used to screen 27 patients. Another year

of screening with v2.6 will provide more data with this version for the

screening tool. SDoH results were likely impacted by the ongoing

pandemic. No screening results from a nonpandemic year are

available for comparison. It cannot be determined to what extent

the pandemic influenced the number of people who scored positive

for SDoH.

Existing infrastructure from the UVA Adult CF Center QI team

contributed to the success of this process. UVA CF care team

members have dedicated time, space, and support from their QI

team to work on the conceptualization and implementation of QI

projects. Patient and family partner contributions along with

responder feedback and buy‐in were critical to the success of the

screening tool and process testing. Implementing an SDoH screening

and intervention process may be more difficult at a CF care center

without this infrastructure.

Some patients declined to complete SDoH screening even after

they were provided education on the rationale and potential benefits

of screening. The CF SW assessed those patients for social needs via

an informal conversation about their social situation. The lack of

screening data would make tracking changes in needs over time and

reviewing previous SDoH data difficult.

5 | CONCLUSION

Implementing screening for SDOH and interventions to mitigate

social difficulties in adult PwCF at UVA was successful and could be

reproduced by other CF care centers. Multiple methods of screening

(online survey, paper instrument, and screen sharing) were shown to

be effective.
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