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Abstract

The Coronavirus 2019 (COVID-19) pandemic led to widespread disruptions in healthcare
utilization. This included forgone care, defined as someone who perceives a need for healthcare but does
not receive it. These distuptions exacerbated the morbidity and mortality associated with the pandemic
and disproportionately impacted those who experience inequities across the social and structural
determinants of health (SSDoH). Existing literature on the impacts of the pandemic on healthcare
utilization predominately describe outpatient and hospital trends. However, very few studies have
captured patient-reported forgone care.

The purpose of this dissertation was to mmvestigate the impacts of the COVID-19 pandemic on
healthcare access and utilization by specifically looking at forgone chronic and preventive care. emergent
care, and elective and dental procedures among adults living 1n Baltimore, MD. Cross-sectional survey
data were abstracted from two parent studies that used different, vet complimentary sampling strategies
that increased representation of minontized and under-resourced populations. The resulting combined
analytic sample provided a platform to explore forgone care within one urban city that has historically
suffered from systemic and structural racism. leading to widespread disparities across the SSDoH.

Several cross-cutting themes emerged as important considerations m this exploration of forgone
care during the COVID-19 pandemic. First, individuals expeniencing housing instability had higher rates
and odds of forgone care when comparing those who reported not expeniencing housing instabality.
Second, under-resourced and marginalized individuals who require frequent engagement with the health
system suffered higher rates and odds of forgone care. Third, the correlates of forgone care are likely
indicative of existing health disparities. Finally, commumty-level determinants of health were found not
to account for forgone care, above and beyond individual-level factors.

Understanding the overall rate of forgone care dunng the COVID-19 pandemic and its
intersections with the SSDoH provides a more comprehensive view of the health impacts of the

pandemic. It can also inform the development of models of care that can help dismantle systems that



perpetuate inequities across the SSDoH and that can be leveraged during future public health emergencies

to maintain individual and community health.
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Dissertation Organization

This dissertation 1s organized into six chapters. The first chapter provides an overview of the
background and rationale for this study. the purpose and aims, and the conceptual framework that guided
selection of key variables.

Chapter two (manuscript one) 1s a systematic review of the literature, which was published in the
journal AIDS and Behavior m August 2022. The systematic review aimed to capture the impacts of the
COVID-19 pandemic on healthcare utilization by specifically looking at healthcare service engagement,
treatment adherence, and viral suppression among people living with human mmmunodeficiency virus
(PWH) in the United States. We elected to conduct this case study because of the high nisk for forgone
care during the COVID-19 pandemic within this population. People living with HIV require consistent
engagement with the healthcare system to help maintain viral suppression and to prevent further disease
transmission. It 1s thus likely that they were particularly negatively impacted by pandemic-related
interruptions in care, such as decreased access to in-person services (e.g.. laboratory testing). pharmacies,
and social service providers. Additionally, PWH often expenience poverty, discrimination, and other
health mequities that may influence how they use the healthcare system. Exacerbation of these mequities
duning the COVID-19 pandemic, such as income loss and lack of public transportation. likely further
hindered their ability to access the care required to maintain viral suppression. Synthesizing the evidence
available on the impacts of the pandemic on this specific population provided a case study into 1ts
downstream impacts on healthcare utilization. including forgone care. The findings also speak more
broadly to other minoritized and economically disadvantaged communities that were disproportionately
impacted by wnterruptions in healthcare access and utilization during the COVID-19 pandemic.

Chapter three (manuscript two) 15 the first data-based manuscript anising from study data. Tls
chapter reports the findings of Amm 1. which evaluated the rate of forgone care during the COVID-19

pandemic m Baltimore, MD.



Chapter four (manuscript three) 1s the second data-based manuscript and describes associations
between indrvidual and community-level factors with the odds of forgone care amongst a sample of
Baltimore, MD residents.

Chapter five (manuscript four) 1s the third data-based manuscript and descnibes and compares the
correlates of forgone emergent care with the correlates of forgone surgical/dental procedures.

Chapter six provides a critical synthesis of the results with implications of these findings for
future research and healthcare delivery models and policies. and strengths and limitations of the study

methods and findings.
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CHAPTER 1: INTRODUCTION

Background and Rationale

Evidence suggests that the Coronavirus 2019 (COVID-19) pandemic led to widespread

disruptions in healthcare utilization in the United States (US). However. much of this research describes

overall outpatient and hospital trends in healthcare utilization.'™ For example. reductions in preventive

screenings such as colonoscopies, mammograms, and Papanicolaou tests, along with decreased volumes

of primary care appointments and emergency room visits, have been noted in the literature.

1-3,7-10
" Few

studies describe patient-reported forgone care, defined as “one who does not use healthcare, despite

perceiving a need for it.”'!* Those that have been published utilize primarily convenience sampling

methods, which likely lack representation of economically disadvantaged and minontized populations.

For example, several cross-sectional online surveys used nationally representative samples of the US

population to study forgone care during the pandemic (Table 1)*7°. but their findings may not be

representative of cities such as Baltimore, which are more diverse® and often experience higher rates of

poverty.™

Table 1. Sampling strategies used by existing studies on forgone care during the Covid-19 pandemic

among US adults

sample representative of the 2019 census (by age, race, gender,
and income).

Author(s) and . Study Sample Characteristics
Publication Year Sampling Strategy (% of study sample)

Anderson et al. Recruited a sub-set of adult individoals enrolled in NORC's Race

(2021) AmeriSpeak Panel (n=1.337). The NORC panel nses a mmlti- = White: 63%
staged probability sanple representative of the US population, =  Black/AA: 12%
includes approximately 35,000 individoals, and has a recmitment | Hispanic/Tatn™- 17%
rate of 34%. Participants complete surveys via internet or Income <$33,000: 32%
telephone.

Bertolodo et al. Randomly selected participants (r=8,318) from the Dynata Panel | Race

(2022) to participate in an coline survey. Used matching fo build a = White: 63.5%

» Black/AA: 11.8%
Hispanic/L atinX: 16.4%
Income <%$30,000: 15.4%

Czeisler et al. (2020)

Adult respondents of the COVID-19 Outbreal: Public Evaluation
Imitiative servey (o=35,412; 54.7% response rate). Suvey
weighting was applied to improve representativeness to the 2010
US census (for gender, age, and race/ethnicity).

Race

=  White: 63.7%

» Black/AA: 122
Hispanic/Latin™- 16.3%
Income <%25,000: 13.4%

Giannouchos et al.
{2021)

Used data from the second and third wave of the Urban
Institute’s Coronavirus Tracking Swrvey, a nationalty
representative online survey of nonelderly adults (n=133,823).

Race

»  White: 62%

= Black/AA: 11%
Hispanic/Tatin®- 17.5%
Income <%50,000: 36.9%




Gonzalez ef al Used data from wave 2 of the Urban Institute’s Coronavims
{2021) Tracking Swrvey, a nationally representative online survey of
nonelderly adults (n=4,007). Participants for these snrveys are [Demographics not reported]
drawn from the Ipsos’s cnline Knowledge Panel, which uses
address-based sampling frames to cover the U5, population.
Park & Stimpson Recruited respondents (n=23,058) to the Medicare Carrent Race
{2021) Beneficiary Swvey COVID-19 Supplement. Swrveys were = White: 77.2%
completed online. =  Black/AA: 88%
Hispanic/Tatin¥X- 9 3%
Income <$25,000: 32.9%
Zhang et al. (2022) | Recruited a sub-set of participants (nulti-staged, stratified Race
sampling. with oversampling of minority populations) drawn = White: 61.9%
from the NORC AmeriSpeak Panel and the Dynata Panel = Black/AA:- 11.8%
(=2.552). Surveys were completed via internet or telephone. Hispanic/Tatin¥- 16.5%
Income: Not reported

NOR.C- National Opinion Research Center, AA-African Amenican

Existing research on forgone care also does not reflect the disparate impacts of the pandemic by
community. For example, many of the articles identified in Table 1 focused on mndividual social and
structural determinants of health (SSDoH). such as socioeconomic status, education, and income and their
associations with healthcare utilization and forgone care. However. previous research has highlighted how
community factors such as Area Deprivation Index. crime rate, internet coverage. reliance on
transportation, walkability, racial and ethnic segregation, and proximity to care are also cnitical SSDoH
that stem from systems rooted in racism and oppression 2! Lack of acknowledgement of these factors
and their relationship with forgone care during the pandemic 1s a critical gap, as other COVID-19 related
studies demonstrated stark disparities across communities, including 1 SARS-CoV-2 case counts and
mortality rates’> and mequitable access to SARS-CoV-2 testing and treatment. **>® Similar inequities
may have occurred amongst individuals who experienced forgone care. This 15 supported by published
COVID-19 studies where individuals cited several community-level factors as reasons for forgoing care,
including closures of local health facilities, transportation challenges, and lack of intemnet coverage
required for telemedicine B2

Inequities across individual-level SSDoH, such as socioeconomic status, were associated with
higher odds of forgone care during the pandemic. 7" For example. Anderson et al. (2021) found that
those who were low-income, unemployed. or on Medicaid reported more missed doses of prescription

medication in their cross-sectional survey.!® Disparities between racial and ethnic groups have also been

[



identified. Czeisler et al. (2020) found that Black/African American and Hispanic/LatinX adults had a
higher prevalence of urgent or emergency care avoidance during the pandemic. compared to non-
Hispanic/LatinX White adults.”® Similarly. Gonzalez et al. (2021) found that 39.7% of Black/African
American adults had forgone care during the pandemic. compared to 34.3% of White adults.™* Those who
reported expenencing racial discrimination have also expenienced more episodes of forgone or delayed
care.” These disparities indicate that minoritized and economically disadvantaged individuals suffered
disproportionate impacts on their abality to seek healthcare during the pandemic. This raised the question
of whether similar disparities occurred within defined geographic areas that experience higher levels of
racial and ethnic segregation, poverty, and crime and lack resources such as reliable transportation, access
to healthcare services, and mnternet coverage. Also concerming was that minority and economically
disadvantaged communities suffered higher rates of SARS-CoV-2 infection early in the pandemic™ and
likely needed additional healthcare services as a result. An inability to recerve this care would have
further exacerbated inequities experienced during the pandemic.

Baltimore, Marvland 1s a diverse city compnised of 55 community statistical areas (CSAs) and 1s
a prominent example of how “place™ and several other upstream SSDoH determine health outcomes.*
The population 1s 62 4% Black, 21.2% live below the federal poverty level, and only 61.8% of individuals
age 16+ are employed.*! Health outcomes vary widely depending upon one’s CSA. with life expectancy
ranging from 67-87 years.* COVID-19 also differentially impacted certain Baltimore communities. with
higher COVID-19 prevalence in neighborhoods with higher deprivation indices * Disparities in which
communities had access to SARS-CoV-2 testing have also been noted*, which likely led to forgone care
as a negative test was required by some area clinics and hospitals to attend in-person appointments or
procedures early m the pandemic. Disparities in health outcomes also exist across other SSDoH within
Baltimore, including by education status. employment. income, and health insurance coverage.* Extreme
differences across race and ethnicity are also present—with White individuals having a lifespan 4 vears

longer than Black/African American individuals



The aim of this study was to address gaps in knowledge on how mdividual and community-level
S5DoH mfluence healthcare utihization during a large-scale public health emergency by specifically
looking at forgone care during the COVID-19 pandemic. Research on forgone care prior to the pandemic
has typically focused on barriers that may lead to forgone care and subsequent unmet healthcare needs,
such as financial and geographic accessibility and overall availability of services.* Forgone healthcare
has been studied in several different contexts, including healthcare equity* !, cancer>>, and chronic
disease research.*’ Inequities across the SSDoH., including lack of health insurance. high costs of
healthcare, poor access to affordable housing. lack of access to primary care providers. and poverty have
all previously been shown to be associated with forgone care **">° Measuring forgone care is one
indicator of healthcare utilization and access."! However. broader healthcare utilization trends are
typically measured using administrative data, epidemiologic trends, and service volume indicators. which
1s reflected in the large number of COVID-19-related studies that focus primanly on inpatient and
outpatient metrics and not patient-reported forgone care. ®

Forgone care can lead to short and long-term health consequences, and much of these will likely
not become evidence for vears to come. For example. health systems have seen drastic reductions in
screenings for breast. lung, colon, cervical, and prostate cancer®, which will lead to delays i cancer
diagnoses, more extensive and costly treatment. and worse prognoses. Avoidance of emergent care for
life-threatening conditions such as strokes and heart attacks could similarly lead to greater long-term
morbidity and mortality.**>® Importantly. a recent study by Carabello et al. (2023) found that the
Black/African Amernican population living in the US experienced 80 million excess vears of life lost,
compared to the White populations, over a 22-year period from 1999-2020.% Many of these excess deaths
were attributed to cardiovascular disease and cancer. These inequities are a stark reminder of the systemic
barniers to healthcare that the Black/African Amencan population faces every day—inequities that

deepened during the COVID-19 pandemic and will likely lead to even greater disparities in excess years

of life lost in the coming decade.



Purpose and Study Aims
Guided by Gelberg et al.’s adaptation of the Andersen Model of Healthcare Utilization for
vulnerable populations (described in the section titled “Conceptual Framework™)™. a secondary data
analysis was conducted using a combined analytic sample from the Community Collaboration to Combat
COVID-19 (C-FOEWARD) and COVID-19 Prevention Network 5002 (CoVPN 5002) studies. Both
studies aimed to measure the prevalence of the SARS-CoV-2 virus and understand the climcal and social
impacts of the pandemic in Baltimore, Maryland. C-FORWARD (n=1,978) used a population
representative sampling strategy, organized by census block groups. CoVPN 5002 (n=1.022) used
randomized, venue-time samphng with over-sampling of venues in lower socio-economic communities in
Baltimore. The aims of this study were:
= Aim 1: To characterize the rate of forgone care in Baltimore during the COVID-19 pandemic by
individual-level factors through a cross-sectional analysis of a combined analytic sample of CoVPN
5002 and C-FORWARD participants.
= Aim 2: To examine the relative importance of individual and commumty-level SSDoH with the odds
of forgone care. HI: People living in more disadvantaged communities in Baltimore, as measured by
components of the Area Deprivation Index, will have higher odds of forgone care.
=  Aim 3: In an exploratory analysis, compare the correlates of forgone emergency care with correlates

of forgone surgical/dental procedures.

Conceptual Framework

This study was informed by the Gelberg et al. Behavioral Model for Vulnerable Populations.®
This model is a revision of the Andersen and Newman Model of Healthcare Utilization®, which has
previously been used to examine forgone care. including during the COVID-19 pandemic %1965 The
Gelberg et al. model was selected as 1t incorporated predictors of healthcare system access and utihization
relevant to minoritized and underserved populations living 1n Baltimore, which faces higher rates of

poverty, homelessness, crime, and substance use compared to cities of similar size, and experniences



widespread disparities across the SSDoH.**"! Gelberg’s model has been previously used to describe
primary care engagement in Baltimore amongst people who inject drugs.™

Gelberg et al.’s model highlights the complexities of healthcare utilization and how they are
influenced by individual and community-level factors. These factors are organized into three categories:

1.%° Pre-disposing factors are described as those that may increase a

pre-disposing. enabling. and need-leve
person’s propensity for seeking care and include demographic, social. and structural charactenistics, such
as age. race, ethnicity, and employment status. Enabling factors are resources that support use of the
healthcare system, such as income, community of residence, and availability and accessibility of health
service resources. Need-level factors are self-perceptions of the need for healthcare, including for diseases
relevant to underserved populations such as sexually transmitted infections. This study used data available
from the C-FORWARD and CoVPN 5002 studies to better understand the predisposing. enabling, and
need-level factors that mfluenced forgone care during the COVID-19 pandemic. both at the individual
and community-level. Figure 1 (page 7) depicts the adaptation of the Gelberg et al. model for this study
on forgone care using vaniables available from the C-FORWARD and CoVPN 5002 datasets. This
adaptation included the addition of the upstream social. economic, and political structures that
disenfranchise people of color and other minontized communities and lead to differential and mequitable

access to the resources that influence utilization of the healthcare system.™



Figure 1. Adapted concepiual framework
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Innovation

This study characterized forgone care duning the COVID-19 pandemac in a large, urban
population by SSDoH at the individual and community-levels. The operationalization of the SSDoH was
informed by the Gelberg et al. Behavioral Model for Vulnerable Populations, which hnghlights the pre-
disposing. enabling, and need-level factors relevant to healthcare utilization. It was also informed by
previous research studies that have identified which community-level factors support or hinder use of the
healthcare system.

Use of a combined analytic sample leveraged the strengths of two robust sampling strategies.
The C-FOEWARD study utilized a multi-staged. random household by census block group (CBG)
sampling strategy that was stratified by race. ethnicity, and socioeconomic status, with oversampling of
CBGs with a higher proportion of racial minornities and CBGs with lower socio-economic status. The
CoVPN 5002 study utilized a venue-time samphing strategy with venues randomly selected across
Baltimore, including federally qualified health centers, low-income housing. food pantnies. and shelters.
Combining these datasets increased the power needed to examine how individual and community-level
S55DoH were associated with forgone care dunng the COVID-19 pandemic. It also improved
representation of minoritized and underserved communities that are not likely represented in the current
COVID-19 forgone care literature. This allowed for a more comprehensive picture of how the SSDoH
influenced forgone care during the pandemic and will be generalizable to other urban areas with similar
populations.

Enowledge gained from this study can help health systems better understand which individuals
and communities may be at highest risk for short and long-term health consequences of forgone care. It
also helps elucidate who may be at continued nisk for forgone care as the health system adjusts to the
long-term impacts of the pandemic. including shortages of supplies and healthcare workers. Finally, m a
world where pandemics and other humanitarian emergencies are becoming more common due to
population growth, climate change, and global travel. this research can help highlight the downstream

impacts of large-scale health emergencies on healthcare access and utilization that go well beyond the



morbidity and mortality caused by the event itself. This can help support advocacy efforts around the
importance of strengthening health systems as a key component to improving overall global health
security against future threats. For example. 1t may help mnform policies and 1dentify key factors that are
necessary to strengthen models of care so that health systems can continue to support individual and
community health during future public health emergencies. Importantly, this will include advocating for
the need to address the upstream social, economic, and political structures that allow for inequities to
persist across the SSDoH and subsequently undermine the world’s abality to support individual and

community health during large-scale public health emergencies.
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Abstract

The COVID-19 pandemic has necessitated adaptations in how healthcare services are rendered.
However, 1t 1s unclear how these adaptations have impacted HIV healthcare services across the United
States. We conducted a systematic review to assess the impacts of the pandemic on service engagement,
treatment adherence, and viral suppression. We identified 26 total studies spanning the beginning of the
pandemic (March 11, 2020) up until November 5. 2021. Studies were conducted at the national, state, and
city levels and included representation from all four CDC HIV surveillance regions. Studies revealed
varying impacts of the pandemic on HIV healthcare retention/engagement, medication adherence. and
viral suppression rates, including decreases in HIV healthcare visits, provider cancellations, and mabality
to get prescription refills. Telehealth was critical to ensuring continued access to care and contributed to
improved retention and engagement in some studies. Dispanties existed in who had access to the
resources needed for telehealth, as well as among populations living with HIV whose care was impacted

by the pandemic.



Introduction

There are over 1.2 million people living with human immunodeficiency virus (PWH) in the
United States (U.5.) [1]. Current treatment recommendations for PWH include imitiation of care for those
newly diagnosed, regular attendance of appomtments with HIV providers, and antiretroviral therapy
(ART) access and adherence [2]. These services are critical to reaching and maintaining viral suppression,
which prevents HIV-associated morbidity and mortality and prevents further disease transmission [3].
Unfortunately, the Coronavirus 2019 (COVID-19) pandemic has led to widespread distuptions in the U.S.
healthcare system and cancellation or postponement of preventive and routine healthcare appointments,
including those that provide critical services to PWH [4]. These disruptions. coupled with pre-existing
health mequities expenienced by PWH including lack of transportation, limited access to technology. and
poverty [5]. could have a lasting impact on imndrvidual and community health. One modeling study
predicted that disruptions 1n HIV-related services dunng the pandemic. including ART imitiation and viral
suppression, could lead to an additional 4.8 deaths in a population of 2000 HIV-infected men who have
sex with men over a year in Baltimore, Maryland [6].

People with HIV are at high nisk for pandemic-related disruptions because they require consistent
and regular engagement with the healthcare system to maintain viral suppression [5]. There 1s also greater
representation of people with socio-economically disadvantaged backgrounds. as well as over
representation of minority communities, which may also influence health seeking behavior and
engagement in care during the pandemic [7]. Barriers such as lack of access to the technology required for
telemedicine and mabality to travel to recetve health services may disproportionately impact these
individuals [5]. Additionally, PWH often suffer from other comorbidities that may increase their nisk for
COVID-19-related morbidity and mortality, and thus may be more fearful to attend in-person
appointments. including laboratory appoimntments necessary to monitor their health [8].

The COVID-19 pandemic has necessitated several adaptations in how HIV services are rendered,
such as massive upscaling of telemedicine, mncreased outreach by social workers. and increased use of

mail-order pharmacies [9]. It remains to be seen how the transition of healthcare services during the
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pandemic has impacted access to and use of HIV healthcare services across the U.S. The olyective of this
systematic review 15 to synthesize existing literature to better our understanding of how the COVID-19
pandemic has impacted engagement and retention in HIV healthcare services. treatment adherence
including ART access and utilization, as well as viral suppression for PWH 1n the U.S. Additionally, it
aims to 1dentify some of the umque and imnovative strategies implemented during the pandemic to adapt

HIV care models and maintain these critical services.

Methods
This systematic review followed the Preferred Reporting Items for Systematic Reviews and Meta-
Amnalyses (PRISMA) guidelines (Supplementary Table 1) [10]. This review and protocol have been

registered on PROSPER.O (CRD42021249550).

Data sources

Electronic databases searched for this review were PubMed, Embase, the Cumulative Index to
Nursing and Allied Health Literature (CINAHL). Web of Science, and PsycINFO. PubMed and Embase
were used as they provide extensive access to the biomedical literature. CINAHL. Web of Science, and
PsycINFO provided additional access to the nursing and allied health literature, behavioral and social
science literature, and literature from other disciplines such as arts and humanities.

The search used a combination of PubMed Medical Subject Heading terms. mncluding variations
of *COVID-19" and “HIV" that were developed 1n consultation with a medical librarian and later adapted
for CINAHL, Embase, Web of Science, and PsycINFO (Supplementary Table 2). The COVID-19 search
string was modified from The Johns Hopkins University Welch Medical Library [11]. Additional search
terms (e.g.. “United States™) were added to narrow the focus of the review to the U.S. Searches of
relevant organizational websites (e.g.. the Centers for Disease Control and Prevention, National Institutes
for Health) and of the grey literature (e.g.. Google, Google Scholar) were also conducted to locate

resources not identified in the database search. An imitial search using the PubMed. CINAHL, and
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Embase databases was conducted on September 9, 2021. The same search was re-run prior to data
analysis on November 5, 2021 to identify any newly published articles. The PsycINFO and Web of
Science databases were later added (using a date cutoff of November 5, 2021) to capture any additional

literature not identified in the previous databases.

Inclusion and exclusion criteria

Included studies were published in English-language journals and discussed impacts of the
COVID-19 pandemic on retention and engagement in HIV healthcare services (e.g.. changes in the
number of clinic visits, non-attendance rates. etc.), treatment access and utilization (e.g.. ART prescription
refills, ability to obtain ART. treatment adherence, etc.). and viral suppression rates specific to PWH.

Exclusion criteria included articles that focused solely on healthcare access during the pandemic
for PWH to treat conditions other than HIV (e.g.. for hypertension, substance use, mental health
disorders, etc.) or that only discussed HIV prevention (e.g.. PrEP. condom use) or testing during the
COVID-19 pandemic. “Calls to action”, notes from the field. or other types of commentaries or letters
that provided anecdotal recommendations or data. such as discussion of changes made to HIV care
models, but that did not either collect data from providers or patients or discuss the study methodology
used were also excluded. Finally, the scope of this review was limited to only those studies published in
the U.S. to allow for a more thorough and targeted understanding of the impacts of the pandemic on

different regions of the US.

Study selection

Article titles and abstracts were divided up amongst research team members (DM, OO, BD. or
SES) and screened independently for eligibality by two reviewers using the previously stated mclusion
criteria. Articles included after title and abstract review were then reviewed at-length independently by

two reviewers for study inclusion. Any discrepancies that arose between the two reviewers during title
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and abstract screening or full article review were discussed until consensus was reached. References of
the included articles were also screened for relevance. Article screening and review was completed using

the web-based software Covidence [12].

Data extraction

Data was independently extracted by four reviewers. 1n pairs of two (DM, OO, BD. or SES) using
a survey created in Google Forms previously piloted by the research team. Any discrepancies that arose
between the reviewers duning data extraction were discussed until consensus was reached. Extracted data
included study design; study outcome(s); study location; sample description; observable measures; time
period of study data collection; data on retention or engagement in HIV healthcare services. medication
adherence, and viral suppression; and adaptations in HIV healthcare delivery models made to overcome
challenges introduced by the COVID-19 pandemic. After abstraction, studies were organized by the
Centers for Disease Control (CDC) and Prevention HIV surveillance regions and by study sample
charactenistics (e.g.. economically disadvantaged, older adults, etc.) to facilitate comparnsons of COVID-

19 impacts.

Quality of evidence assessment
The quality of evidence included 1n this review was assessed independently by two study
researchers (DM, OO, BD, or SES) using the Mixed Methods Appraisal Tool (MMAT) [13]. This tool 1s
designed to be used for systematic literature reviews that include studies with qualitative, quantitative,
and mixed methods approaches [13]. Studies are assessed across five different criteria depending on the
study type. These criteria include [13]:
=  Qualitatrve studies: adequacy of research approach used, adequacy of data collection, appropriate

derivation of data. appropniate interpretation of data, coherence of data across sources
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=  Quantitative (randomized controlled trials) studies: appropriate randomization, comparability of
groups at baseline, completeness of outcome data. blinding, adherence of participants to
intervention

=  Quantitative (non-randomized) studies: representativeness of the sample to target population. use
of appropriate measurements, completeness of outcome data. accountment of confounders,
intervention administered as intended

=  Quantitative descriptive studies: relevance of sampling strategy, representativeness of the sample
to target population. use of appropriate measurements, low risk for nonresponse bias, use of
appropriate statistical analysis

= Mixed methods studies: adequate rationale for study design. appropriate mntegration of study
components, appropriate interpretation of data, adequacy m addressing divergencies in study data,
adherence to quality criteria for each method used

Any discrepancies that arose between the two reviewers during the quality assessment process were

discussed until consensus was reached.

Statistical analysis
Due to the heterogeneity of study data reported 1n this systematic review, a meta-analysis was not

conducted. The results are instead presented according to thematic areas present across studies.

Results

Study selection

In total. the five database searches vielded 908 articles. After de-duplication, a total of 607 article
titles and abstracts were screened. Five hundred and twenty-three studies were excluded dunng title and

abstract screening, and 84 underwent full text review. Two additional articles and one report were later
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screened that were 1dentified through the search of organizational websites and grey literature and review

of included article citations. In total, 26 articles were included 1n the review (Fig. 1).

Figure 1. PRISMA diagram
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Methodological quality of the included studies

Quality of evidence was assessed using the MMAT. The one qualitative study identified in this
review met all five methodological quality criteria (Table 1). Of the twenty quantitative descriptive
studies (Table 2). most used a relevant sampling strategy for the research question (95%). appropriate
measurements (90%). and appropriate statistical analyses based on the research question (90%). Nearly
three-quarters (70%) used a sample representative of the target population and 40% had a low risk for
nonresponse bias. Of the five mxed methods studies (Table 3), all (100%) had rationale for using a mixed
methods design and integrated and interpreted the different study components adequately. Over half
(60%) of the studies addressed inconsistencies in the data and adhered to the criteria necessary for the
methods utilized.

Table 1. Description and quality of evidence assessment for qualitative studies (n=1)
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-North Carolina

Assessment”
Study Reference Sample, Sample Size, & Location Ql] Q2| Q3] Q4| Q5
Rhodes etal (2021) | -Participanis of the weCare intervention (n=15) Yl Y| v| Y| ¥

~"\ixed Methods Assessment Lool questions:
Q1. Is the gualitative approach appropriate to answer the research question? (2. Are the quahtative data collection methods adequate to
address the research question? (3. Are the findings adequately denved from the data? Q4. Is the mterpretation of results sufficiently
substantiated by data? 5. Is there coherence between qualitative data sources, collection, analysis, and interpretation?

Legend: Y-ves, N-no, 7-unclear

Table 2. Description and quality of evidence assessment for quantitative descriptive studies (n=20)

Quality of Evidence
Assessment®

Sindy Reference

Sample, Sample Size, & Location

Q1

@ o]

Algarin et al. (2020)

-Older adults enrolled in a clinical trial (n=16 PWH)
“Miami_FL

? T

Bogart et al. (2021)

- Black Americans participating in an RCT (=101 FWH)
-Los Angeles County, CA

Y

Chen et al. (2021)

-Black MSM and transgender women enrclled in an existing
study (=90 HIV+, =132 HIV-)
Chicago, IL

Y

N
T N
N

Cooley et al. (2021)

- Patients who were previous study enrollees (=133 HIV+, 54
HIV-)
-St. Lonis, MO

Y

El Nahal et al. (2021)

-Patients enrolled in an HIV clinical cohort with a scheduled
visit (Pre-C19 p=2.010; during C19 n=1.929)
-Baltimore, MD

Y

Y

Ennis et al. (2021)

-Patients from commumnity healtheare clinics living with or at
risk for HIV (n=4.280 HIV+, 593 HIV-; 11,006 encounters)
-Florida

Y

Y

Fadul et al. (2021)

- Visits to an HIV clinie (n=1.559 scheduled clinic visits,
inchuding new patients; 1,167 established patient visits)
-Nebraska

Y

Genberg et al. (2021)

- Members of the ATDS Linked to the IntraVenous Expenience
cohort (p=144 HIV+, 205 HIV-)
-Baltimore. MD

Y

Y

Hickey et al. (2021)

- Patients enrolled in POP-UP, a care model for PWH
expenencing homelessness (n=83)
-San Francisco, CA

Y

Y

- PWH and substance use disorder at HIV clinics (pre-C19
=194 weekly surveys, 60 individuals; during C19, 0=148
weekly surveys, 43 indrniduals)

-Wisconsin

Y

Y

- FWH (ages 20-37 vears) who were also positive for active
substance use (p=162) and curently participating in an ART
adherence study

-Atlanta, GA

Y

Y

Ealichman et al.
(2021)

- African American/Black MSM, recmited through social media
and snowball sampling (=148 HIV+ men, 338 HIV- men)
-Atlanta, GA

Y

Y

McGinnis et al. (2021)

- Members of the Veterans Aping Cohort Study living with HTV
with at least one owtpatient visit (n=27,674 records)
-MNational

Y

Y




McKay etal. (2021)

- LGBTQ individuals (age 18+) recruited on social media
(0=T728 gav/bisexunal men)
-National

Y

Y

Y

Nguyen et al. (2021)

- Individuals (=50 years of age) who identified as being HIV+
(n=100)
-Palm Springs, CA

Y

Y

Y

Sanchez et al. (2020)

- Responses from the Amenican Men's Internet Survey
(p=1,051, 122 identified as HIV+)
-Mational

Y

Y

Y

Sorbera et al (2021)

- FWH who needed ART renewals or follow-up during C19
(n=211 patients)
-Brooklymn NY

Y

Y

Y

Spinelli et al. (2020)

- PWH cn publicly finded insnrance who attend a safety-net
climic (pre-C19 n=4,153 wvisits; dunng C19 n=1,997 visits)
-San Francisco, CA

Y

Y

Y

Tamargo et al. (2021)

- Participants from the Miami Adult Studies on HIV cohort
(=183 HIV+, 116 HIV-)
-Miami FL

)

Y

Y

Y

Wion & Miller (2021)

-PWH (ages 18+) recruited via social media platforms (n=835)
-National

Y

Y

Y

N

Y

~"Mixed Methods Assessment Lool questions:
Q1. Is the sampling strategy relevant to address the research questions? (2. Is the sample representatrve of the target population? Q3. Are the
measurements approprate? Q4. Is the nisk of nomresponse bias low? ()5, Is the statishical analysis appropnate to answer the research question?

Legend: Y-ves, N-no, T-umeclear, C19-COVID-19, ART-anti-retroviral therapy, HIV-human mmmunodeficiency virus, FWH-people living with
HIV, RCT-randonuzed controlled trial, MSM-men who have sex with men

Table 3. Description and quality of evidence assessment for mixed methods studies (n=5)

Quality of Evidence
Assessment®
Study Reference Sample, Sample Size, & Location QL | Q2 | Q3 [ Q4 | Q5

Anchus et al (2021) -Patients at a HIV primary care clinic (n=966 records, n=202 Y Y Y ? ?
STrVeys)
-San Francisco, CA

Campbell et al. (2021) -Message exchanges between PositiveLink members (=497 Y Y Y Y Y
patients) and their care team (n—=06,668 exchanges)
-Virginia

Dawson & Kates (2020) | - Directly finded Byan White medical provider grantees T Y T ? N
(=161)
-National

Gwadz et al. (2021) - African American/Black or Latino FWH from low-SES T Y T Y T
background participating in an existing study (n=96 surveys,
=26 mterviews)
-New York City, NY

Qiao et al. (2021) - Byan White clinics (n=27) T Y T Y T
-South Carclina

Mrced Methods Assessment Tool queshions:
Q1. Is there an adequate rafionale for using a muixed methods design to address the research queston? Q2. Are the different components of the
study effectively inteprated to answer the research question? (3. Are the outputs of the infegration of qualitative and quantitative components
adequately mterpreted? (4. Are drvergences and meonsistencies between quantitative and qualitztive results adequately addressed? Q5. Do the

different components of the study adhere to the quality critenia of each tradition of the methods invohred?

Legend: Y-ves, N-no, T-unclear, HIV-human mmunodeficiency virus, PWH-people living with HIV, SES-social economue stafus

Studies characteristics
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Descriptions of the study type. sample. sample size, and study location can be found m Tables 1-3
and Supplementary Table 3. Most articles (n=20) were quantitative, non-expenimental, descriptive studies
and mcluded cross-sectional and longitudinal surveys, a time sertes analysis. and retrospective reviews of
electronic health records or other data sources. The articles also included mixed methods studies (n=>5)
and one qualitative study. Studies were conducted at the city and state levels and included all four U S.
CDC National HIV Surveillance System regions. Thirty-eight percent of studies were conducted in the
southern region of the U.S.. which 1s also disproportionately impacted by HIV [14]. Five studies used data
collected from a nationally representative sample.

Included studies primarily used convenience sampling and recruited participants from various
sources. Several studies used survey responses or other data (e.g.. from electronic health records,
interviews) from participants who were previously or currently enrolled m clinical tnials or other study
cohorts or interventions (n=12) [15-26] or who were existing HIV chnic patients (n=7) [27-33]. Three
studies recruited participants using social media [34—36]. one study used participants who completed an
separate online survey that linked to a COVID-19 survey [37]. and one study recruited participants using
mailing lists [38]. Two studies utilized data provided by Ryan White clinics [9.39].

Fifteen studies looked at the impacts of the pandemic within specific communities living with
HIV. including those who identified as Black or LatinX [16,18], identified as a member of the LGBTQ
community or MSM [23.34.37]. identified as Black MSM [26.35]. were of older age [19.38]. were
economically disadvantaged [22.24.28], or those who reported substance use [21.25,30]. Of the other nine
studies that reported participant data (e.g., excluding the two studies that used data provided by Ryan
White clinics), seven included varying levels of representation across genders. sexual orientations. races.
ethnicities. and other demographic factors [15.17.20.29,31.32.36]. Two did not provide a demographic
overview of the study sample [27.33].

Themes included impacts on retention and engagement in HIV healthcare services. challenges in
filling or obtaining ART prescriptions. and changes in viral suppression rates. Table 4 provides a summary

of the relevant findings of each article. organized by study sample charactenistics. Supplementary Table 3
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provides a more thorough database of specific findings and statistical tests, as they relate to the research

questions of this systematic review.

Table 4. Summary of evidence by siudy sample characteristics

Reference | Region! | Summary of Findings Relevant to Research Question

HIV Sarvice Providers

Dawson & Mational Almest all (99%) Byan White providers surveyed (n=161) reported curently offering

Kates (2020) telehealth services, compared to cnly 22% prior to the pandemic. Other services provided
nchided nmilti-month and mail-order prescription services. Prowviders reported increases in
new and uninsured patients, reduced frequency of laboratory visits, and varied impacts on
patient retention and ability to meet patients’ healthcare needs.

Qiao et al. South Orver half (56%) of Byan White clinic program reports analyzed (n=27) reported partial

{2021) imterruptions i HIV services offered. Clinies reported reducing howrs, limiting in-person
appointments, stopping home visits and support groups, using telehealth. and assisting with
medication pick-up. The severity of service interruption did not comrespond to the density of
C19 cases. Evidence suggested that areas with no HIV service interroptions had a higher
percentage of insured individuals.

Minority Race and Ethnicifies

Bogart et al. West Among a sample (n=101) of Black PWH, participants reported cancelling

{2021) appomtments/avoiding care (18%), inability to get HIV medications (6%), and negative
impacts on their HIV care or care for other health conditions (22%). Participants who reported
more disruptions due to the pandenic (e.g., decreased work, decreased access to
transportation) had lower odds of ART adherence.

Chen ef al. Midwest Among a sample of Black MSM and transgender women enrolled in an existing study, those

(2021) with HTV (r=20) interviewed earlier in the pandemic (April-June, 2020) reported no
significant difference in access to ART compared to those mterviewed later (June-July, 2020).
However, those exposed to interpersonal violence, who lost inswrance, and who experienced a
higher financial burden to travel had greater perceived difficulty in getting ART during the
pandemic.

El-Nahaletal | Scuth Amongst Black PWH enrolled in an HTV clinical cohort, participants reported a significant

(2021 increase in visit completion dunng C19, compared to pre-C19.

Enmnis et al. South Black and Hispanic patients of a comnmnity health clinic with HIV or at nsk for HIV had

{2021) lower odds of completing telehealth visits via video than White and non-Hispanic individuals.

Gwadz et al. Northeast | A sample of African American/Black and Latino FWH (n=26) reported cancellations of

{2021) medical (69.8%) and social worker appointments (60.4%), avoidance of healthcare facilities
(41.7%), and an mability to get to a pharmacy (13.5%) or their medications (9.4%). Over half
reported an increased desire for ART adherence during C19, and 39.5% reported increasing
how often they took their ART.

Kalichman et South Amongst a sample of African Amenican/Black MSM, those with HIV were significantly more

al. (2021) likely than those without HIV to report cancelling a doctor’s appointment or having an
appointment cancelled by a clinic or doctor.

MeGinnis et al. | National Percentage of PWH who had virtual visits (= 1 visit) in 2019 and 2020 was similar across race

(2021) (Black, White) and ethnicity (Hispanic. not Hispanic). While fewer VL tests were completed
in 2020, the percentage of PWH who had VL measwred was sinilar across race/ethnicities.
ART coverage was similar across race/ethmicities for both vears.

Spinelli et al West In a sample of FWH who attend a safety-net clinic, younger (<35 years) and Black patients

{2020y had increased odds of viral nonsuppression both before and during C19.

Reported Gender/Sex

El-Nahaletal | Scuth Amongst women living with HIV enrolled in an HTV clinical cohort, participants reported a

(2021 significant increase in visit completion dunng C19, compared to pre-C19.

MeGinnis et al. | National Percentage of patients who had virtual visits = 1 visif) in 2019 and 2020 was similar for men

{2021) and women. Women were more likely to have virtual appomntments (vs. in-person) and less
likely than men to have VL measured for both vears.

LGBTO Community and MSM

McEay et al. Mational LGTEQ identifying men living with HIV were 55% more likely to report challenges in

(2021 accessing healthcare during the pandemic than men who reported being HTV-nesative.

Bhodes et al. South Among a small cohort of racially and ethmically diverse gay and bisexnal MSM and

(2021 transgender women living with HIV (p=15), participants did not report interraptions in HIV




care, but some did have challenges accessing other types of medical care. Participants were
able to get their HIV medications but reported challenges in adherence.

Sanchez et al. Mational MSM living with HIV (2=122) reported decreased access to HIV care and laboratory testing.

{2020y A smaller percentage reported challenges with ART access and/or adherence.

Ennis et al. South Publicly insnred patients of a commmunity health clinic with HTV or at risk for HIV had lower

(2021 odds of completing telehealth visits via video than those with private insurance.

Hickey et al. West Percentage of patients with a monthly visit and odds of viral soppression did not change

{2021) significantly when comparng time periods during the pandenic to periods prior to the
pandemic among 85 unstably housed individuals enrclled in a program to address HIV care
barriers.

Spinelli et al West In a sample of FWH who attend a safety-net clinic, those who attended via telephone had a

{20200 reduced odds for no-show (compared to in-person) during C19. Patients had increased odds of
viral nonsuppression during C19 compared to before C19. Those expeniencing homelessness
had higher odds of viral nonsuppression during C19.

Tamargoetal | South In a cohort of underserved PWH (n=183), only 6% reported missing a clinic visit with an HIV

{2021) service provider. A small percentage of FWH also reported aveiding pick up their ART
{13.2%) and missing at least one dose of ART in the past month (8.2%) due to the pandemic.

Older Adults

Algarin et al South Of a sample of older adults living with HIV (n=16), all were able to receive their ART. Most

{20200 individuals reported little impact on their ability to keep HIV care appointments or maintain
contact with their case manager.

Ennis et al. South Older patients of a commmmnity health clinic with HTV or at risk for HTV had lower odds of

{2021) completing telehealth visits via video than younger individuals.

Neguyen et al. West Impacts reported among a sample of older (=50 years of age) PWH (p=100) included inability

(2021) to attend healthcare provider appointments (46%) and missed doses of HIV medications
(24%). Those who reported an inability fo attend provider appointments had greater odds of
missing a dose of their HIV medications.

People Whe Use Substances

Genbergetal | South Among PWID enrolled in a commmumnity-based cohort, 130 of 144 PWH reported being on

(2021) ART. Of those, 86% reported having a 4-week supply and 94% had received information
about how to get their medications during COVID-19 related restrichions.

Hochstatter et | Midwest Percentage of PWH and substance use disorder who missed an ART dose =2 days of the week

al. 2020) ncreased to 12% during C19, compared to 5% pre-C19. Confidence in one’s ability to keep
next appointment with HIV provider decreased.

Kalichman et South Among a cobort of PWH enrolled in an ART stody who tested positive for active substance

al. 2020) use (0=162), 19% reported missing an appointment with their HIV provider in the last month

and 45% of them stated it was due to C19. Forty-five percent reported cancellations by a
medical provider. Practicing greater C19 protective measures was significantly related to
inability to access medications or get to a pharmacy.

Samples not restricted to specific characteristics”

Anchus et al West The percentage of appointments conducted via telehealth at a primary care clinic increased

(2021) when comparing 2020 attendance to 2019. Nearly half of all participants (n=202 FWH)
preferred in-person appointments, and nearly a quarter reported being more likely to attend in-
person (vs. virtnal) visits.

Campbell et al. | South There was a 25% increase during C19 in the number of messages exchanged nsing a mobile

{2021) health intervention that provides health services to FWH. The mean member-sent and
provider-sent message rate both increased significantly during C19 compared to pre-C19. The
most common C19 related message topic was care coordination.

Cooley et al. Midwest FWH (n=133) reported greater impacts of the pandemic on medical access than those without

{2021) HIV (=54) amongst a sample of individoals who had previounsly been enrclled in research
studies.

El-Nahaletal | Scuth Amongst a sample of PWH enrolled in an HIV clinical cohort, participants reported a

{2021) significant imcrease in visit completion duning C19, compared to pre-C19.

Enmnis et al. South Nearly all patients of a commmumnity health clinic with HIV or at risk for HIV completed

(2021) schednled telehealth visits via video. The odds of completing a video telehealth visit did not
differ between FWH and those without HIV.

Fadul et al. Midwest Onty 21% of scheduled visits were missed at an HTV clinic, and over a third of established

{2021) patient visits (p=1,167) were telemedicine visits (vs. in-person). The percentage of

telemedicine vs in-person visits did not differ within race, ethmicity, age, or gender catesones.
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Higher VS rates were identified in those who attended visits via telehealth vs. in-person. There
was a decrease in medical visit frequency and an increase in gaps in care.

McGinnis et al | National The mumber of virtual visits for all PWH enrolled in the Veterans Aging Cohort

(2021) (0=27.674) with =1 wisit in 2019 or 2020 increased from 27% in 2019 to 64% in 2020. Nearly
all these visits were conducted by telephone (vs. video). The percentage of patients who had

their VI measured decreased in 202(); the percentage taking ART was similar for both vears.

Sorbera et at. Northeast | In a sample of 211 PWH at a primary care clinic, no significant change was identified in the
{2021) percentage virally suppressed or with an undetectable viral load, when comparing a period
during C19 to pre-C19. The percentage with CD4 cell counts =200 cells/'mny® decreased from
02.6% to 78.3%.

Wion & Miller | National In general, participants (n=85 PWH) recruited via social media reported moderate to high
{2021) confidence that they could contact their HTV provider or pharmacy, if required. Decreases
were reported in access to social support groups and overall HIV self management, when
comparing during to pre-pandemic.

"Regions used in CDIC’s National HIV Swrveillance System: Mortheast (NE): CT, ME, MA, NH, NJ, MY, PA_ RI, VT; Midwest (MW): IL, IM,
1A ES MI MW, MO, NE, ND, OH, 5D, WL Scuth (S): AL, AR DE DC FL,GA EY LA MD MS NC, OE S5C, TH, T3, VA, WV; West
(W AK AF CA CO HI ID, MT, NV, NM, OF, UT, WA, WY

Includes studies that used participant data from HIV clinics or from other cohorts or interventions not limited by other demopraphic vanables
(e.g., not mited to MSM, certain race/ethnicthies, ete.). Several studies listed in this sechion are also hsted elsewhere m the table as the authors
report results in aggregate and by selected demographic categones.

HIV-Human Immmumodeficiency Virns, FWH-people living with HIV, ART-antiretroviral therapy, MSM-men who have sex with men, C19-
COVID-19, VL-viral load, V5-viral suppression

Retention and engagement in HIV healthcare services

Studies revealed decreased and mussed HIV healthcare visits [18.22.25.29 35 37 38)]. cancellation
of visits by healthcare providers [18.22.25.35]. changes in and difficulty accessing medical care
[17.21.34]. decreased confidence or ability to manage HIV care [30,36]. and an inability to access other
support services such as social workers [18,36]. These findings primarily came from participant-reported
cross-sectional data and included studies conducted at the national level and from all four geographic
regions. The percentage of studies reporting decreased or nissed HIV healthcare visits or changes in
PWH's ability to attend visits ranged from 6% [22] to as high as 46% [38]. In the southemn region. six of
the seven studies that included quantitative data on HIV healthcare visits and challenges with care
reported less than 20% of study participants had missed a scheduled HIV healthcare visit. did not
complete a visit, or had challenges getting care [19-22.25 31]. Two studies conducted in the nudwest
region had similar findings, with 13.5% of participants 1n one study reporting changes or loss in medical
care [17] and 21% of scheduled HIV clinic visits in another study missed by patients [29]. Three studies

in total—one each from the western. northeastern. and southern regions—reported missed or cancelled
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visits in approximately 45% of study participants [18.35.38]. Two of these studies were conducted 1n
minority populations [18,35].

Participants in three studies—two from the southemn region and one from the northeastern
region—reported having visits cancelled by their healthcare provider. ranging from 45% [25] to nearly
70% of respondents [18]. Several studies also captured PWH who themselves had cancelled or avoided
healthcare due to the COVID-19 pandemic. mcluding due to fear of contracting SARS-CoV-2, the virus
that causes COVID-19 disease [16.18,35]. The percentage of respondents who reported
cancelling/avoiding medical care due to the pandemic ranged from 18% [16] to 45% [35].

Two studies from the western region found no changes in HIV healthcare visits when companng
time periods during the pandemic to time periods previous to the pandemic [24,28]. For example, Hickey
et al. (2021) found no sigmficant difference when comparing the mean number of visits per month.
Additionally. one retrospective review of patient data from the southern region found a statistically
significant increase in visit completion during the pandemic (either in-person or telehealth) [20]. This
included an increase m the percentage of women and Black patients who completed visits, which was
attributed in part to the mcrease in telehealth [20]. Ryan White providers reported anecdotal reductions in
“no show™ appointments and improved access to “hard to reach populations.” which many attributed to
the increased use and availability of telehealth [9].

Telehealth. along with the use of other technologies. helped to ensure continued access to HIV
services during the pandemuc. There were increases m the number of clinics that offered telemedicine
services and the percentage of appointments conducted via telemedicine, when companng tume periods
before the pandemac to those during the pandemic [9.15.20.27]. For example. one San Francisco HIV
clinic conducted 86.9% of all appointments by telehealth from March to June 2020, compared to 5.3%
from October 2019 to March 2020 [27]. Another technology that helped increase engagement during the
pandemic mcluded a mobile health intervention known as PositiveLinks that allowed shanng of messages

between HIV providers and their patients [33].
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Several studies that compared the impacts of COVID-19 within certain populations identified
disparities in access to and engagement with healthcare services. Three studies found differences in the
ability to engage with or access healthcare providers when comparing mdividuals with vs. without HIWV
[17.34.35]. including in a population of Black/African Amernican MSM [35] and amongst men who
identified as LGBTQ [34]. For example. McKay et al.. in a national study of members of the LGBTQ
commumity, found that HIV positive men were 55% more likely to report challenges in accessing
healthcare compared to HIV negative men [34]. Another study found dispanities when companng Black
and LatinX patients to White patients, whom they found had a lower odds of completing video telehealth
visits (vs. phone only) [31]. This study also found lower odds of completing video visits amongst older
adults (compared to vounger) and those on public insurance (compared to private)[31]. Another study
found that ability to attend appointments via telephone, rather than m-person. improved the odds of visit
completion amongst PWH who attended a safety-net clinic in California [28].

Disparities in which providers were impacted by COVID-19 related disruptions were also noted.
Qiao et al. (2021) found evidence that less HIV service interruptions may have occurred 1n geographic
areas with a higher percentage of msured mdrviduals. Importantly, existing community-based
interventions to mmprove HIV care engagement helped to ensure continuity of care durning the pandemic,
includmng for vulnerable communities such as those expenencing unstable housing [24.28.33].

Patient and provider perspectives on and challenges around the use of telehealth varied. Patient-
reported advantages of telemedicine included that 1t was convenient [18.27] and was safer as it reduced
opportunity for SARS-CoV-2 transmassion [27]. Disadvantages included lack of access to technology and
technical challenges [18.23.27], unfamiliarity with using video platforms [27]. and lack of human
connection with the HIV service provider [18,27]. Barriers around the use of telemedicine from the
provider perspective included lack of patient access to technology [9.29]. challenges with reimbursement
[9]. and lack of clarity around telemedicine documentation and on which patients met criteria for the use

of telemedicine [29]. Wotkarounds to these barriers included the designation of “telehealth champions™,
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the use of templates to guide workflows. and the use of telephone visits instead of video [29]. as well as

providing patients’ access to phone cards or data plans [9].

Challenges 1n filling or obtaining ART prescriptions

Studies also identified participants who reported having difficulties filling or obtaining their ART
prescriptions and included a national study as well as studies from the southern, northeastern, midwestemn,
and western regions [16,18.22.25.26.37]. These percentages ranged from between approximately 6-22%
of respondents living with HIV [16.18,22.25.26.37]. The largest percentage of individuals who reported
difficulties in accessmg ART was found in a sample of Black MSM and transgender women living in
Chicago [26]. Studies also captured participant-reported nmuissed ART doses [18.22.23.30.38]. For
example. one study of PWH who reported alcohol/alcohol use found that 12% missed 2 or more ART
doses during the week. compared to 5% before the pandemic [30]. The largest percentage of participants
who reported missing ART doses was found in a cross-sectional survey of older adults (=50 years of age)
living with HIV. where 24% reported missing a dose [38]. Some of the reported reasons for mussing ART
doses in the literature included forgetting to take doses [38]. disruptions in regular routines [23], and
inability to get a prescription or get to a pharmacy [18,25,37]. Studies that assessed ART adherence or
coverage identified only small decreases when companng time periods during the pandemic to before the
pandemic [15.18.37]. One study reported increased adherence to ART due to heightened fears of
participant’s increased risk of COVID-19-related morbidity and mortality as a PWH [18].

Disparities were also noted in those who expenenced interruptions in their ART regimen. and
were particularly pronounced in mdirviduals who experienced greater COVID-19 related impacts on their
ability to work or travel [16.26]. were unable to attend healthcare appointments [38]. or practiced stricter
COVID-19 protective measures [25]. For example, Bogart et al. (2021) found that HIV patients who had
expenenced COVID-19 related distuptions to their employment, ability to pay rent, and ability to use
public transportation had a 41% reduction in their odds of ART adherence. Kalichman et al. (2020) found

that those who followed stricter COVID-19 protective measures reported more difficulty in getting their
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medications. One study also found that those who had been exposed to greater interpersonal violence also
reported greater difficulties in obtaining their ART medications [26].

Providers took several measures to improve ART adherence during the pandemic. Some of these
measures included extended or multi-month refills. mail-order pharmacy, and assistance with prescription
pick-up [9.29.39]. reaching out to patients on how to refill medications during COVID-19-related

lockdowns [21]. and regular adherence assessments by pharmacists [32].

Changes 1n viral suppression rates

Very few studies reported data on changes 1n viral suppression rates, when comparing time
periods during the pandemic to periods before the pandemic. For the four studies that did. three found no
significant difference 1n erther the odds of viral suppression [24] or the proportion with viral suppression
[15.32]. Importantly. one of these studies was conducted on unhoused individuals who had access to a
“low-barnier, high intensity HIV primary care program”, which likely mitigated the impact of the
pandemic m this population [24]. However. while the percentage of those virally suppressed in thus
population did not change significantly during the pandemic (47%) vs. pre-pandemic (48%;), rates were
inadequate in both time periods [24]. Only one study found an increase m the odds of viral non-
suppression when comparing the time periods [28]. This study also found higher odds of viral non-
suppression in those experiencing homelessness during the pandemic compared to before the pandemic
[28]. One study that compared viral suppression rates for those who attended visits via telephone vs. -

person during the pandemic found higher rates in those who could attend via telehealth [29].

Discussion
This systematic review highlights how the COVID-19 pandemic has impacted retention and
engagement in HIV services, ART adherence. and viral suppression rates for PWH in the U.S. Articles

were identified from all four CDC HIV Surveillance System regions and indicate varying impacts of the
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pandemic within and across these regions. In the southern region. which has some of the highest rates of
HIV diagnoses per 100,000 people [14]. four of the studies identified in this review found minimal to no
negative impacts on retention or engagement in healthcare services and medication adherence, and
included studies conducted within older PWH [19]. people who imject drugs [21]. underserved
populations [22]. and an existing HIV cohort [20]. However, two studies found larger impacts on ability
to attend HIV care appomntments, including in Black MSM [35] and in people who were actively using
substances [25]. Studies from the western, northeast, and midwest regions found some impacts within
these areas. but again these differed by the city/state, how the participants were recruited, and how
impacts within these areas were measured. Importantly, eleven studies identified disparities, such as by
HIV status, race/ethnicity. age, income. housing status. and access to video telehealth, in those that were
most impacted by COVID-19 related interruptions. and these disparities were found in studies from all
but the northeastern region.

This review identified only four articles that compare pre-pandemic viral suppression rates to
time periods during the pandemic. This may be due to the fact that impacts on viral suppression rates may
take more time to appear clinically and be reported in the literature than the timeframe covered by this
systematic review. While three of the studies that did look at changes in viral suppression rates found no
significant changes [15.24.32], one did find a significant mcrease in the odds of viral nonsuppression after
the imitiation of shelter-in-place orders within PWH who utilize a safety-net clinic [28]. Data on changes
in viral suppression rates, in addition to participant-reported incidences of missed or cancelled visits and
challenges accessing ART. will be important to fully understanding the impacts of the pandemic on the
long-term health of PWH. Additionally. data on HIV transmission rates will provide evidence as to
whether pandemic-related changes in viral suppression rates led to increased disease transmission. This
review also identified only two studies that addressed changes in visit frequency [24.29]. likely because
most studies were conducted 1 the first vear of the pandemic. Additional research looking at changes in
the chronicity and frequency of visits during the duration of the pandemic will also be critical to fully

understanding its impacts.
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As the U.S. continues to experience waves of COVID-19 outbreaks, 1t will be critical that HIV
providers, health systems, and policy makers understand the additional burdens that the pandemic puts on
PWH. For example. syndemic health problems in PWH. such as substance use, mental health disorders,
and malnutrition. coupled with the additional challenges imtroduced by the pandemic. put them at
increased risk for adverse outcomes related to the pandemic [40]. Additionally. several studies in this
review found that specific commumities, including those expeniencing homelessness [28]. with substance
use disorders [25.30], who are of mmority race/ethnicity [16.18]. MSM [23.37], or who use public
insurance or lost health insurance [26.31]. have suffered interruptions 1o HIV services duning the
pandemic. This i1s particularly concerning as those who expenience social inequality, stigma, racism, and
discrimination have been disproportionately impacted by the pandemic, and mterruptions 1 HIV
treatment may make them more susceptible to COVID-19 related morbadity and mortality [41].

Several adaptations in care models for PWH. including telemedicine, messaging applications, and
mail order pharmacy. were highlighted in this review and have been critical interventions to ensure
continuity of care during the pandemic. This 1s supported by several studies 1 this review whach
highlighted minimal impacts on retention/engagement in care and medication adherence. However, there
are severe disparities in which communities have access to the resources needed to utilize telemedicine.
For example. one study found that 41% of Medicare beneficianes lacked access to a computer. 40.9%
lacked access to a smartphone with a wireless data plan. and access was lower m Black and Hispanic
populations, the elderly. and those on Medicaid [42]. Additionally, lack of human connection, lack of
knowledge on how to use telemedicine, and mcreased nisk for disclosure of personal information simalarly
indicate that telemedicine 1s not a panacea to replace in-person visits. It 1s critical that HIV service
providers implement diverse and flexible strategies that are cognizant of the resources available to and
comfort of their patients and that help ensure access to services as the country continues to confront the
COVID-19 cnsis. This will be particularly important due to the protracted nature of this pandemic, with
ebbs and flows 1n hospitalization rates (and subsequent tnggening of changes in clinic operating status)

and 1n the economic impacts on communities which may limit access to or use of care. Furthermore,
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health systems must learn from their expenences providing care to these populations during this health
emergency and incorporate them into preparedness plans to help ensure continued access to services
dunng future public health emergencies.

This review 1s subject to several limitations. First. there remains the possibality that we onutted
important and relevant articles. Second. the studies identified 1n this review relied primarily on patient
reported interruptions i HIV services rather than clinical (e.g.. viral suppression rates) or other data
sources (e.g.. clinic visit numbers). This increases the risk for bias (specifically, selection and recall bias)
and decreases the generalizabality of the data. Eleven studies also used data from patients previously or
currently enrolled in studies or interventions. and these individuals may be systematically different than
those who are not currently enrolled in a study. Additionally, the care recetrved through these studies or
interventions may not be representative of the standard or care experienced by other PWH across the U.S.
Third, due to the protracted nature of the pandemic and the changing case numbers and subsequent impact
on health systems, patient responses may have been only applicable to certain time periods within the
pandemic. For example, this review was conducted prior to the emergence of the Omicron SARS-CoV-2
variant, which caused significant impacts on healthcare systems across the U.S. Differences i state
responses (such as stay-at-home orders). as well as adaptations 1n service delivery by HIV clinics made
early in the pandemic. may have also influenced which regions and populations were impacted. Finally,
this review only mncluded studies conducted in the U5, and thus the results may not be generalizable to
other countries.

However, there are several strengths of this study as well. First, the review adhered to rigorous
PRISMA standards and was aided by an information specialist. Second. to our knowledge, this 1s the first
systematic review that synthesizes data on pandemic-related impacts on HIV healthcare services in the
U.5. We believe that this review provides an important snapshot of the impacts of the pandemic thus far
on PWH, the challenges they have faced. and the changes providers have made to help ensure continued

access to services.
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Conclusion

This review suggests that COVID-19 has had varying impacts on HIV healthcare service delivery
within and across CDC regions, and innovations 1n care delivery have been critical. Evidence also
indicates that these innovations may improve access to and use of these services and should be maintained
post-pandemic. Importantly, dispanities were found to exist within certain communities m the magnitude
of the impacts of the pandemic on HIV healthcare services that could lead to mcreased morbidity and
mortality. It 15 critical that HIV service providers and health systems understand barners faced by these
commumities and implement policy and practice changes that help ensure improved and continued access
to care. Additional research will also be critical to better understand the impacts of mterruptions in care on
viral suppression rates. Disease surveillance will also help identify any impacts on HIV transmission
rates. Finally, integrating these lessons leamned into emergency preparedness plans will help reduce the

impacts of future public health emergencies on the availability of services for PWH.
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Abstract
Objective. To describe forgone care duning the COVID-19 pandemic using a combined analytic sample

from two population-representative surveys.

Methods. We conducted a cross-sectional evaluation of the rate of forgone care at study enrollment among
a population of adults (n=2.003) living in Baltimore, MD. The data were extracted from two SARS-CoV-
2 prevalence studies that included surveys on forgone care dunng the COVID-19 pandemic. We
calculated the overall rate of forgone care and by sociodemographic and clinical characteristics using

person-years in the pandemic.

Results. The overall rate of forgone care was 16.6 events per 100 person-years in the pandemic. Forgone
care was highest amongst those age 35-49 years and among those who reported being on disabality,
expenencing financial strain, having functional hmitations, having a mental 1llness, using substances, and

having two or more comorbidities.

Public health implications. This study suggests that rates of forgone care duning the COVID-19 pandemic

are impacted by S5DoH, which may lead to greater long-term morbidity and mortality bevond that of the

SARS-CoV-2 virus.
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Introduction

Evidence suggests that reductions m healthcare utilization during the Coronavirus disease 2019
(COVID-19) pandemic may be contributing towards excess morbidity and mortality." Much of this
evidence consists of studies descnibing changes in the volume of services rendered. such as the number of
primary care appointments and emergency department usage.! Fewer studies have evaluated COVID-19
related changes in healthcare utilization through the lens of patient-reported forgone care, which 1s
defined as healthcare that is perceived as needed by the person but not received, and mcludes delayed.
missed. or skipped visits with a healthcare provider ** The experience of forgone care suggests gaps in a
person’s ability to access and use the healthcare system.?

While limited, the available data on forgone care mdicates that a large percentage of the
population in the United States (US) has expenienced delayed or missed clinic visits for chronic and
preventive care, visits to the emergency room, and elective or dental procedures during the COVID-19
pandemic.”® The incidence of forgone care may be disproportionally higher in some communities due to
exacerbation of pre-existing inequities across the social and structural determinants of health (SSDoH),
such as lack of access to affordable health care. transportation, and childcare. ™? Racial. ethnic. socio-
economic, and other disparities in which populations were more likely to experience forgone care,
including among Black/African Amernican and Hispanic/LatinX adults, those who were unemploved.
those who reported experiencing racial discrimination. those who reported having a functional disability,
and members of the LGBTQ+ community. have also been highlighted in the existing literature.*"*
However. the data are mixed as other studies have not found similar associations.'® Forgone care during
the pandemic has been attributed to several factors, including stay-at-home orders. cancellations of
elective surgeries, closures of clinics, fears of contagion, lack of access to telehealth. and financial and
structural barriers #1014
Forgone care can have drastic consequences on individual and community health. Delayed and

cancelled preventive care, including immunizations. dental cleanings. and cancer screenings. will have

long-term health implications that go well beyond the end of the COVID-19 pandemic. For example, one
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study identified decreases m screenings for breast, lung. colon, cervical, and prostate cancer rangmg from
60% to §2% at one large health center in Massachusetts.” Delayed treatment for emergent conditions
such as strokes, heart attacks. and orthopedic trauma likely have led to worse prognoses and more severe

1818 Furthermore. those with chronic conditions have previously been shown to be more likely

outcomes.
to forgo care.'® Given that the pandemic introduced or exacerbated existing barriers to healthcare access,
these mdividuals could be at higher risk for severe downstream consequences of interruptions in care.
This 15 reflected 1n mortality data published by the US Centers for Disease Control and Prevention, which
suggests a large mcrease in excess deaths from chronic conditions such as heart disease and diabetes,
highlighting the importance of continued access to care and the potential consequences of forgone care

While the existing literature provides critical insight into forgone care through analysis of
national-level survey data. robust sampling strategies that ensure representation from economically
disadvantaged and historically excluded populations are lacking. Therefore, these findings may not be
representative of large, urban populations. which are more racially and ethnically diverse® and often have
higher rates of poverty.Z The aim of this study is to address this gap by describing forgone care during the
COVID-19 pandemic in an urban population using a combined analytic sample from two population-
representative surveys that included representation from histonically under-resourced communities. A
more thorough understanding of forgone care within these diverse communities will help better ughlight
who may be experiencing barriers to healthcare access. how existing barriers to care may have been

exacerbated during the pandemic and help inform ongoing efforts to strengthen health systems for future

large-scale health emergencies.

Methods
This study was a cross-sectional evaluation of forgone care at study enrollment among a
population of adults living in Baltimore, MD. We determined the rate of forgone care per 100 person-

years in the pandemic. The data were extracted from two COVID-19 studies, which are described below.



Parent studies

The first study, the Community Collaboration to Combat COVID-19 (“C-FORWARD™), was a
comparative effectiveness trial of testing modalities for the SARS-CoV-2 virus, the virus that causes
COVID-19 disease, and enrolled participants from February 2021 to December 2022, The second study.
the COVID-19 Prevention Network 5002 (“CoVPN 5002™), was a multi-site SARS-CoV-2 prevalence
study that enrolled participants from March to July 2021.% Further details of each study. including

sampling strategy and study procedures, are summanzed m Table 1.

Table 1. Characteristics of the C-FOEWARD and CoVPN 5002 studies

C-FOREWARD CoVFN 5002
desi Comparative effectiveness trial of SARS-CoV-2 Cross-sectional evaluation with weeldy random
Study desigh | testing modatities selection of time/veme
Enrollment February 2021-December 2022 March-July 2021
period
Determine barriers to SARS-CoV-2 testing; Measure the prevalence of SARS-CoV-2 in
measure the prevalence of SARS-CoV-2in Baltimore; understand the climical, social, &

Objective Baltimore; define optimal SARS-CoV-2 testing economic impacts of the pandemic
modalities; understand the clinical, social &
economic impacts of the pandemic

Baltimore, MD 15 total research sites across the United States
Location The data reported in this manuscript only reflect
data collected from the Baltimore, MD research
Site.
Sample size o=1978 o=1,022 (Baltimore, MD research site)
Population representative, nmiti-stage random Veme-time sampling strategy with over-sampling

household sampling strategy, crganized by censns | of venpes in lower socio-economic commmmities

Sml';rg block groups, with oversampling of historically (venmues inclnded low-income housing, transitional

exclnded and under-resowrced comnminities housing, shelters, food pantries, places of worship,
rehabilitation cemters, & local FQHCs)

One member from each HH (the “HH index Participant completed a survey on enrollment in the

member”) completed a baseline survey on study. Topics addressed in the survey inchuded?:

enrollment in the study. Topics addressed in the demographics; medical history (including forgone
baseline swrvey included: demographics; COVID- | care); COVID-19 infection history, risk, and
19 symptoms, testing, and treatment; adoption of | exposure; kmowledge, attitudes, and behavior about
COVID-19 preventive behaviors; co-morbidities COVID-19; COVID-19 impact; and willingness to
and healthcare access (including forgone care); participate in COVID-19 vaccine trials. Paper-based
coronavirus impact and pandemic stress; mental surveys were administered by a trained mterviewer
health; substance use; knowledge and attitndes and later entered imto Medidata

Smrvey towards COVID-19; and vaccines. Swrveys were
procedures completed either online independently or over the
telephone with a trained research assistant.
Responses were captured in EEDCap.

This study also inclnded a longitudinal

, where interested HH index members
and members of their HH were followed for 6
months to assess their SARS-CoV-2 testing needs
and the impacts of the pandemic via weekly and
monthly sarveys. The data reported in this
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manuscript only reflect data collected from HH
index members on envollment infoe the study.

Recrui Multi-modal: doorhangers, mailings, telephone, All individnals entering/exiting the selected venme

and/or online site dunng the timelocation slot
1) Primary residence within the sampled 1} Adnlts and children > 2 months of age (gnardian
household, 2) HH index member nmst be =18 present for those <16 years old), 2) willing and able

Inclusion criteria | years of age 3) able to provide informed consent to provide consent (assent for those <18 years with
& 4) psychologically fit to complete the survey guardian consent), 3) recruitment at the selected
VEme

Study ID's NIH study ID P30AT094189-0951 DATDS-ES ID 38749
For the CoVFPN 5002 study, a supplemental survey on needmg forgoing emergent care and surgical/dental procedures was added to the
onginal survey in Apnl 2021 Pror to that date, participants only responded to survey questions on needing forgoing chronic/preventive care.
Note. HH=household; FQHC=federally quahfied health center

Secondary data analysis
Inclusion and exclusion criteria

Each parent study enrollment survey included questions on demographics. comorbidities, and
healthcare access during the COVID-19 pandemic. including questions on forgone healthcare, defined for
the purposes of this study as healthcare that was skipped. missed. or delayed during the pandemic. The
surveys included questions on forgone chronic or preventive care. emergent care, and major medical or

dental procedures. Participants from the CoVPN 5002 Baltimore, MD research site and Phase I of the C-

FORWARD study (e.g.. only household index members, see Table 1) were included in this analysis if they
reported needing any type of care during the pandemic on their nitial enrollment survey, including
chronic. preventive, or emergent care or a major medical or dental procedure. Additionally, only adult
participants were included. as the C-FOEWARD study required the household index member who
completed the imitial enrollment survey be 18 vears of age or older. Any participant missing data related to
the inclusion criteria (e.g.. it could not be ascertaimned whether they needed any type of care during
COVID-19) or on the outcome (e.g.. 1t could not be ascertained whether they experienced any type of
forgone care) were excluded. Participants missing data for seven or more of the demographic vanables

were also excluded.

! For the CoVPN 5002 smdy, a supplemental survey on needing/forgoing emergent care and surgical/dental procedures was added in April 2021 to the
Baltimore, MD research site only. Prior to that date, participants only responded to survey questions on needing/forgoing chronic /preventive care. All C-
FORWAERD participants responded to questions on needing forgoing chronic, preventive, and emergent care and surgical/dental procedures.
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After application of these criteria. seventy-one percent of C-FORWARD participants (1,405 of
1.978) met inclusion criteria for this secondary analysis. A smaller percentage of those enrolled in the
CoVPN 5002 study (598 of 1.022; 59%) met inclusion criteria. This yielded a total sample size of

0=2.003 (Figure 1).

Figure 1. CONSORT diagram

C-FORWARD CoVPN 5002
{Survey adrministered (Survey administered from
from (2/2021-12:2022) 03/2021-07/ 2021 )

Screened for Parent Study N=1,553 N=131%9

i

Enrolled in Parent Study N=1,021
Age =18 years W=1 000
=303 no care noeded
a=34: discordant anewers? 1=385: o care acaded
#=35: no outeoms data w w=l0: discordant angwers®
o= | mesging data ~7 covarlates 7! o outeoe data
v L 3
BReported Meeding Care? N=1,40% | | N=598 |
Sub-Study Sample —
Feporied Forgone Care N=56T

Motes. 'Parent survey was administered from 03/2021-07/2021. The sub-survey, which included questions on forgone emergent care and
surgical'dental procedures, was administered from 04/2021-07/2021. *Discordant answers included participants who said they either did not need
care or left the need care question blank, but then responded to the question about forgone care (these individuals were dropped from the dataset).
*Survey questions on whether a participant needed care and experienced forgone care are included in the parent study survey from C-Forward and
in both the parent study survey and a sub-study survey from the CoVPN 5002 study. While some of these questions are worded slightly

Oufcome measurement

Participants were defined as having the outcome of forgone care if they reported any type of
forgone care during the COVID-19 pandemic 1n the initial enrollment survey. This included skipped.
missed, or delayed clinic visits; not going to the emergency room when needed; or postponing a medical
or dental procedure. See Appendix A for parent survey questions on demographics. healthcare needs, and
forgone care used in this secondary data analysis.

Calculation of the Rate of Forgone Healthcare
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The rate of anv type of forgone care was calculated using the total number of person-vears the
participant experienced in the pandemic. measured from March 1. 2020 until completion of the
enrollment survey. Using person-years accounted for the different entrollment periods used by the two
parent studies and the diffening lengths of time each participant had the opportunity to expenence forgone
care. Overall rate of forgone care was calculated as: total number of individuals who expenienced the
outcome / total person-years contributed by participants. Ninety-five percent confidence mtervals were
constructed for each rate using the method suggested by Daly and MedCalc statistical software *** The
interpretation of this rate was: “In a group of 100 people. each spending one year in the pandemic, "X’
number would have experienced at least one episode of forgone care.”

The rate of forgone care was calculated by sociodemographic and clinical charactenistics by
calculating the total number of outcomes and person-vears in the pandemic for each strata. Classification
of individuals by strata (e.g.. race. martal/partner status, etc.) were based on response options defined by
the parent studies and to ensure a sample size large enough to adequately detect the rate of forgone care
with high precision. For those participants missing demographic data. a review of the mstitutional
medical record (“EPIC™) was conducted to identify any additional data that could be used to supplement
the parent dataset. However, only C-FORWARD participants who had elected to enroll in Phase II of the
parent study had EPIC profiles available for review. Rate of forgone care within a given category was
calculated only amongst those participants with data for that specific variable. Those with and without
missing data did not differ on the rate of forgone care. Differences in the rate of forgone care experienced
by different sociodemographic and clinical subgroups since the beginning of the pandemic were tested for
statistical significance using chi-square tests and MedCalc statistical software. ” Differences were
considered to be statistically significant if the 2-sided P value was less than .05. Data were analyzed from
January to March, 2023,

Ethical considerations
This study was approved by the Johns Hopkins University School of Medicine Office of Human

Subjects Research on December 19, 2022 (IRB#00348695). The C-FORWARD study was approved by
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the Johns Hopkins University School of Medicine Office of Human Subjects Research on June 2, 2020
(IRB#00250298). The CoVPN 5002 study was approved by the Johns Hoplkins University School of

Medicine Office of Human Subjects Research on January 28, 2021 (IRB#00262004).

Results

Participant characteristics

Of those parent study participants who met study inclusion criteria. nearly 65% of the sample
reported their sex at birth as female. Nearly all (96%) reported not being of Hispanic or Latino origin and
55% reported their race as Black or African Amernican. Nearly 40% of the sample reported being marnied
or partnered, slightly less than half (46%) were employed part or full-time, and 16% reported being on
disability status. Over 20% of participants reported bemng worried about their ability to pay or being
unable to pay their rent or mortgage during the pandemic, nearly 8% reported losing their housing during

the pandemic. and 37% reported malking less than $25 000 per yvear. Nearly 65% reported having at least

one co-morbadity (Table 2).
Table 2. Characteristics of study sample
. .. Number (%)
Characteristic n=2,003
Age (in years)
18-34 357(17.8)
3549 420 (21.0)
50-64 735 (36.7)
=65 491 (24.5)
Sex at birth
Male 697 (34.8)
Female 1.291 (64.5)
Unlmown/FNA 15 (0.7)
Race
White 751 (37.5)
Black/African American 1,055 (52.7)
Other’ 100 (5.0)
Unknown/PNA 97 (4.8)
Ethmicity
Latino/Hispanic oigin | 75 37)
Not of Latino/Hispanic onigin 1,754 (87.6)
Unknown/PNA 174 (8.7)
MarriedPartnered
Yes 783 (39.1)
No 1,184 (59.1)
Unlmown/FNA 36 (1.8)
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Employed (full or part-time)
Yes 004 (45.1)
No 1.047 (32.3)
Unlmown/FNA 52(2.6)
Yes 310(15.5)
No 1.641 (81.9)
Unlmown/FNA 52 (2.6)
Highest education level
High school or less 705 (35.2)
Some college or more 1,266 (63.2)
Unlmown/FNA 32(1.6)
Income
=$25.000 602 (30.0)
$25.000-549.999 306 (15.3)
=§30,000 741 (37.0)
Unlmown/FNA 354177
Laost housing during the pandemic
Yes 153 (7.6)
No 1.827 (91.2)
Unlmown/FNA 23 (13
Worried about or unable to pay rent
or mortgage during the pandemic
Yes 400 (20.0)
No 1.573 (78.5)
Unlmown/FNA 30(1.5)
Reported functional limitations®
Yes 616 (30.7)
No 1.361 (68.0)
Unlmown/FNA 26(1.3)
Mental illness
Yes 578 (28.9)
No 1.403 (70.0)
Unlmown/FNA 2(1L1)
Substance abuse
Yes 235(11.T)
No 1.756 (87.7)
Unlmown/FNA 12 (0.6)
Number of comorbidities®
Zero 714 (35.6)
One 633 (32.6)
Two or more 636 (31.8)

"Drue to low sample size, individuals reporting their race as Amenican
Indian, Natrve Alaskan Matrve Hawanian, Pacific Islander, or mmlti-racial
were grouped into one category; “Inchided physical, mental, or emotional
functional limitations; *Comorbidities included: cancer, diabetes, renal
disease, sickle cell anemma, respiratory disease, cardiac disease, &
immmne disease

Rate of forgone care

In total. 567 participants reported expeniencing any type of forgone care, for an overall rate of
16.6 events per 100 person-vears in the pandemic. This included 495 participants who reported forgoing

chronic or preventive care, 33 participants who reported forgoing emergent care, and 94 participants who



reported delaying surgical/dental procedures. There were 3.412 person-years experienced in the COVID-
19 pandemic. On average, participants had spent 1.7 years 1n the pandemic when they enrolled m the
parent study and completed the cross-sectional survey, with a minimum of 0.88 vears and a maximum of
2.8 years in the pandemic.

There were no statistically sigmificant variations in the rate of forgone care by sex, race. marital
status, employment status, education level, or income level (Table 3). However, individuals who reported
their age as being between 35 and 49 years reported the highest rate of forgone care (21.0 per 100 person-
years in the pandemic). compared to those age 18-34 years (p=0.01). Those who reported being on
disability also had a higher rate of forgone care (22.3 per 100 person-years in the pandemic) compared to
those who were not on disability (15.8 per 100 person-years in the pandemic; p<0.001). Respondents who
reported financial strain during the pandemic also had a higher rate of forgone care, including amongst
those who reported losing their home during the pandemic. compared to those who had not (25.7 per 100
person-years vs. 15.9 per 100 person-years; p<0.001). and amongst those who were worried about or who
had been unable to pay their rent or mortgage during the pandemic, compared to those who had not (23.7

per 100 person-years vs. 14.8 per 100 person-years; p=<0.001).

Table 3. Participants who reported forgoing care, by sociodemographic and clinical characteristics

Cl . . Total Person- Total Rate per 100 person-years P Value
Years Evenis (95% CT)
Age (in years)
18-34 623.7 08 15.7(12.8-19.1) Beference
3540 T04.0 148 21.0(17.8-247) 0.01
50-64 11979 209 174(15.2-200) 035
=63 286.2 112 126 (104-15.2) 0.09
Sex at birth
Male 11368 180 158(13.6-183) Beference
Female 22431 385 17.2(15.5-19.0) 0.33
Race
White 13700 220 16.1(14.0-183) Beference
Black/African American 16807 285 17.0(15.0-19.0) 0.51
Other’ 185.8 32 17.2(11.8-24.3) 0.69
Married Partnered
Yes 14202 219 154(13.5-17.6) Beference
No 19163 343 179(16.1-19.9) 0.06
Employed (full or part-time)
Yes 16213 256 158(13.9-.179) Beference
No 1691.5 207 17.6(15.6-19.7) 0.17
Reporting being on disability
Yes 475.0 106 223(183-270) =0.001
No 28379 447 158(14.3-17.3) BReference
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Highest education level
High school or less 1054.8 189 17.9(15.5-20.7) 018
Some college or more 22043 368 16.0(14.4-17.8) Reference
Income
=$25,000 983.2 188 19.1(16.5-22.1) 0.07
$25,000-349,999 3371 71 13.2(10.3-16.7) 011
=$50,000 1358.6 220 16.2 (14.1-18.3) Reference
Lost housing during pandemic
Yes
No 257.0 66 257(19.9-327) =0.001
31148 495 15.9(14.5-174) Reference
Worried about or unable to pay
rent'mortgage during pandemic
Yes
No 642.0 152 23.7(20.1-27.8) =0.001
27142 403 14.8(13.4-16.4) Reference
Reported finctional limitations?
Yes
No 10128 218 21.5(18.8-24.6) =0.001
213471 337 14.4(12.9-16.0) Reference
Mental illness
Yes 0871 224 227(198-259) =0.001
No 13737 335 14.1 (12.6-15.6) Reference
Substance abuse
Yes 3323 81 24.4(19.4-303) =0.001
No 3055.1 483 15.8(14.4-17.3) Reference
MNumber of comorbidities®
Zero 12677 187 14.8(12.7-17.0) Reference
One 1091.8 185 16.9 (15.6-19.6) 0.15
Two or more 1052.2 195 18.5 (16.0-21.3) 0.02

e to low sample size, individuals reporfing their race as American Indian, Native Alaskan, Native Hawatian, Pacific lslander, or mmlti-racial

wers rouped intn one category. Ancluded physical mental or emotional funetional limitation: *Comerbidifies inchndad: cancer, diabetns, renal

disease. sickle cell anemia, recpiratory disease. cardiar disesse, immune disease

The rate of forgone care vaned by self-reported comorbidity status (Table 3). Those who reported

having two or more comorbidities reported a higher rate of forgone care compared to those with no
reported comorbidities (18.5 per 100 person-years vs. 14.8 per 100 person-years, p=0.02). The difference
between those who reported one vs. no comorbadities was not statistically significant. Compared to those
without a physical, mental. or emotional limitation, those who reported having a limitation had a much
higher rate of forgone care (21.5 per 100 person-years vs. 14.4 per 100 person-years. p=0.001). Those
who reported having a mental illness or suffering from substance abuse also reported higher rates of
forgone care. compared to those who did not report having these conditions (22.7 vs 14.1 per 100 person-

years. p=0.001; 24 4 vs 15.8 per 100 person-years; p=0.001).
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Discussion

This study analyzed the rate of forgone care among a large, U.S. urban population. The use of a
combined analytic sample leveraged the strengths of two robust sampling strategies. The C-FORWARD
study utilized a multi-staged. random household by census block sampling strategy that was stratified by
race, ethmicity, and socioeconomic status, with oversampling of minority communities. The CoVEN 5002
study utilized a venue-time sampling strategy with venues randomly selected across Baltimore, including
federally qualified health centers. low-income housing, food pantries, and shelters. Combining these
datasets mcreased the precision needed to examine the rate of forgone care and helped to ensure adequate
representation of historically excluded and under resourced communities that are not likely represented in
the current COVID-19 forgone care literature. This allowed for a more comprehensive picture of what
commumities have expenienced the highest rate of forgone care during the COVID-19 pandemic.

Qur study mdicates that persons with two or more comorbidities. who reported being on
disability, and who have functional limitations are experiencing a higher rate of forgone care than those
without. This finding 1s consistent with existing research on forgone care during the COVID-19
pandemic.”™® These individuals may have more regular contact with the health system. and thus may have
more opportunity to miss care. However. they may also have been more heavily impacted by pandemic-
related distuptions in resources that they rely upon, such as public transportation, or may have had
reduced access to technologies such as telemedicine that were widely implemented in the Spring of
2020.%° These individuals also may have been more likely to avoid in-person medical visits, owing to an
increased risk for worse outcomes associated with SARS-CoV-2 infection. Interestingly. this study also
found a higher rate of forgone care amongst those age 35-49 years. This could be due to increased
caregiver responsibilities dunng the pandemic. such as the need to care for children out of school, which
introduced additional challenges to seeking healthcare when needed.

Those who have been diagnosed with a mental health disorder also reported a higher rate of
forgone care than those without, which was a finding 10 our study that differed from the existing COVID-

19 forgone care literature. This 1s a cnitical finding, given that COVID-19 has led to an increase in mental
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health disorders and the exacerbation of mental health disorders among those with existing conditions.
For example. one survey by the Kaiser Foundation found that, during the pandemic, 4 m 10 adults
reported symptoms of anxiety and depressive disorder. compared to 1 in 10 prior to the pandemic.”
Suicide rates have also increased. including amongst American Indian, Black. and LatinX individuals *®
Lack of access to mental health providers during the pandemic. either via in-person appointments or
telehealth. likely has. at least in part. driven much of these negative outcomes. Additionally, our study
also found a higher rate of forgone care amongst those who suffer from substance abuse disorders. which
has also not been previously captured in the literature. These individuals are already at a lngher risk for
the development and exacerbation of chronic diseases such as diabetes, and these interruptions in care
may increase morbidity and mortality amongst this already vulnerable population.™ Deaths from drug
overdoses have also increased during the pandemic, further mdicating gaps i accessing high-quality
substance treatment disorder providers.”’

Enowledge ganed from this study i1s important to better understand which individuals and
communities may be at highest nisk for short and long-term health consequences of forgone care. It also
helps to elucidate who may be at continued risk for forgone care as the pandemic endures across the
country. For example, many hospitals and clinics have removed much of their COVID-19 precautions
such as SARS-CoV-2 testing and masking_ This may make those who are at increased risk for SARS-
CoV-2-related morbidity and mortality (e.g., the immunocompromised, etc.) even more reticent to access
in-person healthcare, further delaying potentially life-saving interventions for these communities.
Healthcare providers should be cogmizant of their concerns and implement strategies to ensure their
safety, such as continued mask use amongst staff. encouraging other patients to wear masks, ensuring
adequate ventilation, and offering resources to support the use of telehealth. Backlogged health systems
and hmited numbers of primary care. mental health, and substance treatment disorder providers may also
further delay care for those who have already expenienced lugher rates of forgone care. The use of other
strategies. such as harm-reduction services (e g.. access to naloxone). crisis mtervention programs (e.g.,

the new “988™ lifeline). and leveraging existing community-based interventions (e.g.. co-location of



sexually transmitted infectionsHuman Immunodeficiency Virus/Hepatitis C testing and immunizations

with syringe service programs) that care for the under-resourced could help bridge these gaps.

Limitations

This study has several limitations. First, we were unable to calculate the rate of forgone care by
ethnicity due to low sample size. Similarly, low sample size prohibited us from reporting the rate of
forgone care by care type (e.g.. emergent care vs. surgical/dental care vs. chronic/preventive care).
Second, we are unable to ascertain the frequency of forgone care prior to the pandemic among this
population due to lack of survey ttems on this topic. This prior rate of forgone care would be useful for
comparison to more accurately assess the impacts of the pandemic on forgone care. Third. the parent
surveys did not collect data on individuals™ health insurance status, which may have impacted their ability
to seek care during the pandemic. Finally, this study 1s reliant upon participant-reported survey data,

which 1s subject to recall bias.

Conclusions

This study suggests that certain populations are expeniencing a higher rate of forgone care durning
the COVID-19 pandemic, which may lead to greater long-term morbadity and mortality outside of what
has been directly related to infection with the SARS-CoV-2 virus. It 15 critical that the health system
identify ways to enhance accessibility of care for these populations, and to quickly address any gaps in
care that might have been expenienced. Additionally. moving forward, pandemic and disaster planning
must be cogmzant of the downstream impacts of large-scale public health emergencies on health system
access and use. Understanding which populations are most at risk for these impacts, as well as how these
events may exacerbate or introduce new barriers to care, can help ensure that the needs of these

communities are considered.
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Abstract

Objectives: This study assessed the effects of community-level correlates of forgone care beyvond the

contributions of ndividual-level characteristics.

Methods: This was a cross-sectional, secondary data analysis of participants who reported needing
healthcare in two parent study surveys conducted 1 Baltimore, MD in 2021 and from 2021-2022.
Abstracted data included the experience of forgone care. socio-demographic data, comorbidities, financial
strain, and community of residence. Participant’s community of residence were linked with data relevant
to healthcare access and utilization acquired from the Baltimore Neighborhood Indicators Alhance,
including crime rate, reliance of public transportation, and internet access, among others. The data were

analyzed using weighted random effects logistic regression.

Results: Individual-level factors found to be associated with increased odds for forgone care included
individuals ages 35-49 (compared to 18-34), female sex. expentencing housing insecurity during the
pandemic, the presence of functional imitations and mental 1llness. and individuals with two or more
comorbidities (compared to none). Black/African American individuals were found to have reduced odds

of forgone care. No community-level factors were significant in the multilevel analyses.

Conclusions: It 1s critical that the health system identify ways to address any barriers to care that these
populations might be expeniencing, such as the increased use of mobile health services or telemedicine
platforms. Additionally, moving forward, public health emergency preparedness planning efforts must
account for the unique needs of these communities duning crises. to ensure that their health needs can
continue to be met. Finally, additional research 1s needed to better understand how healthcare access and

utilization practices have changed dunng versus before the pandemic.
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Introduction

The Coronavirus 2019 (COVID-19) pandemic. caused by the SARS-CoV-2 virus, led to
widespread disruptions mn healthcare utihization. This includes patient reports of forgone care. defined as
someone who perceives a need for healthcare but does not receive 1t due to gaps in healthcare system
access ! These disruptions likely led to increased morbidity and mortality associated with the pandemic
and disproportionately impacted historically excluded and economically disadvantaged communities ™

Existing studies have identified several individual-level social and structural determinants of
health (SSDoH) as important correlates of forgone care during the pandemac. although the findings have
been at time contradictory, perhaps due to sampling differences *'* Czeisler et al., using a nationally
representative sample of adults, found a higher prevalence of forgone care among Black and LatinX
adults in June 2020.° However, another nationally representative survey of forgone care from March to
July 2020 among adults did not identify any statistically significant difference in the frequency of forgone
care by race/ethnicity.” A separate study that looked at forgone care among Medicare beneficiaries found
a higher prevalence among non-Hispanic White beneficiaries, compared to non-Hispanic Black
beneficiaries in the summer of 2020, although these differences dissipated when looking at forgone care
in the fall of 2020 and winter of 2021.12 Other factors that have been identified in the literature as being
significantly correlated with forgone care. although at times with mixed results, include experiencing food
or income insecurnity; education level; having comorbid conditions, including mental health problems and
functional disabilities; older and younger age; having health insurance; and experiencing racial

21113 These studies indicate that certain individuals experienced disproportionate impacts

discrimination.
on healthcare access and utilization during the pandemic. leading to forgone care.

Community-specific factors, such as Area Deprivation Index, crime rate, internet coverage,
reliance on transportation, walkability. racial and ethnic segregation, poverty rate. and proximity to care

are related to health outcomes '*** Studies have identified geographic inequities related to the COVID-19

pandemic. including COVID-19 case counts and mortality rates ***° and mnequitable access to testing and
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treatment “*~%_ but few have acknowledged these factors and their associations with forgone care. Similar
inequities may have occurred within defined geographic areas in who expenienced forgone care. such as
in communities with high rates of poverty and crime. those with racial and ethnic segregation. and those
without resources such as reliable transportation, access to healthcare services, and intemet coverage. For
example, several community-level factors have been cited in the literature as reasons for forgoing care
dunng the pandemic. including closures of local health facilities. transportation challenges, and lack of
resources required for telemedicine >**! Also concerning is that many of the communities that suffered
higher rates of SARS-CoV-2 infection also likely needed additional healthcare services as a result.

The aim of this study was to evaluate the impact of mdividual and community-level SSDoH on
healthcare utilization during the COVID-19 pandemic by specifically looking at forgone care among a
sample of adults living 1n Baltimore, Maryland. The objective was to determine whether community-level
correlates accounted for forgone care above and beyond any individual participant-level correlates.
Understanding the intersections of forgone care during the COVID-19 pandemic with SSDoH 1s critical to
providing a comprehensive view of the health impacts of the pandemic and to understanding which

individuals and communities experienced the greatest mterruptions in care.

Methods

Study design and data sources

This was a secondary data analysis using baseline data abstracted from two parent studies funded
by the National Institute of Allergy and Infectious Diseases. The combined analytic sample leveraged the
strengths of two robust sampling strategies used in the parent studies. increasing the overall sample size,
and helping to ensure adequate representation of economically disadvantaged and historically excluded

communities that are not likely mcluded in the current COVID-19 forgone care literature.
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This nested study used a cross-sectional design to examine individual and community-level
factors associated with forgone care duning the COVID-19 pandemic in Baltimore, MD. Data abstracted
from the parent studies included responses to survey questions regarding demographics. comorbidities,
healthcare needs. and forgone care during the COVID-19 pandemic. For the purposes of this study,
forgone care was defined as healthcare that was skipped. missed. or delayed duning the COVID-19

pandemic. The two parent studies are described in more detail below.

The Community Collaborative to Combat COVID-19 study

The Commumty Collaborative to Combat COVID-19 (C-Forward) parent study was a two-
phased comparative effectiveness trial. Enrollment of participants occurred from February 2021 to
December 2022. The study aimed to evaluate three different SARS-CoV-2 testing modalities (fixed site,
mobile, and home-based) using a representative sample of Baltimore households. The study enrolled
households (HH) using a multi-staged sampling approach, organized by census block groups that were
stratified by socioeconomic status and race/ethnicity. with oversampling of historically excluded and
under-resourced populations (e.g.. Hispanic/LatinX populations. low-income whites).

Household recruitment was multi-modal and included doorthangers, mailings, telephone calls, and
online methods. The study included enrollment of one eligible member per HH, 18 vears of age or older.
who was able to provide informed consent (designated as the “HH index member™). The HH mdex
member completed a baseline survey that covered demographics; history of COVID-19 symptoms. testing
and treatment; adoption of preventive behaviors; comorbidities and health care access and utilization
(including forgone care); COVID-19 impact and pandemic stress; mental health and substance abuse; and
knowledge and attitude towards COVID-19. This survey was completed electronically or via telephone
with a trained research assistant and entered into REDCap. HH index members also received SARS-CoV-
2 antigen and antibody testing and other serum testing (e.g.. chemistry profiles). A total of n=1.978 HH

index members were enrolled. Additional information about this study, including other study phases that



were not included 1n this secondary data analysis. can be found on chinicaltnials. gov (clinical trial

identifier # NCT04673292).

The COVID-19 Prevention Network 5002 study

The COVID-19 Prevention Network 5002 (CoVPN 5002) parent study was a multi-site, cross-
sectional SARS-CoV-2 prevalence study conducted from March to July, 2021. The study used a venue-
time sampling strategy. with random selection of venues and enrollment times. Venues included low-
income housing, transitional housing. shelters, food pantries. places of worship, local federally qualified
health centers. and rehabilitation centers. among others

All individuals accessing the selected venue during the randomly selected time/location slot were
approached to assess interest and eligibility to enroll 1n the study. Adults and children greater than 2
months of age who were willing and able to provide consent (assent for those <18 years of age. with the
consent of a guardian) were eligible. Those who enrolled completed a paper-based survey with a trained
research assistant that included questions on demographics; medical history (including forgone care);
COVID-19 lustory mncluded exposure; knowledge, attitudes. and behavior about COVID-19; economic
impacts of COVID-19; and willingness to take the COVID-19 vaccine. All survey responses were later
entered into Medidata. Indrviduals also recerved SARS-CoV-2 antigen and antibody testing. A total of
0=1,022 individuals enrolled i the study at the Baltimore, Maryland site. Additional information about
this study can be found on clinicaltrials gov (clinical trial identifier # NCT04658121). The secondary data

analysis presented in this manuscript describes only data collected from the Baltimore research site.

Secondary data analysis—Inclusion criteria

Inclusion in this secondary data analysis included all parent study participants who reported
needing any care type during the COVID-19 pandemac in the parent study survey. including
chronic/preventive care, emergent care, or a major medical/dental procedure (Figure 1). Parent survey

questions can be located in Appendix A. Participants under the age of 18 were dropped (n=22), as C-
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Forward only included enrollment of HH index members who were = 18 vears of age. Individuals were
excluded 1f 1t could not be ascertamed as to whether they needed any type of care during the pandemic
(e.g.. they left these survey questions blank or responses were discordant; n=44) or 1t was unclear whether
they had experienced the outcome of forgone care (1=42). Surveys that had seven or more incomplete

demographic questions were also dropped (n=1).

Figure 1. CONSORT diagram

C-FORWARD CoVPN 5002
{Survey adrministered (Survey administered from
from (2/2021-12:2022) 03/2021-07/ 2021 )

Screened for Parent Study N=1,553 N=131%9

Enrolled in Parent Study N=1,021

i

Age =18 years W=1 000
=303 no care noeded
a=34: discordant anewers? 1=385: o care acaded
’ n=35 no oulcoms data #| =10 discordant answers"
=1 missing data >7 covariates 17 g outcome data
-

n
i

BReported Meeding Care? N=1,40% I N=598
Sub-Study Sample —

Feporied Forgone Care N=56T

Motes. 'Parent survey was administered from 03/2021-07/2021. The sub-swrvey, which included questions on forgone emergent
care and surgical/dental procedures, was administered from 04/2021-07/2021. *Discordant answers inclnded participants who
said they either did not need care or left the need care question blank, but then responded to the question about forgone care
(these individuals were dropped from the dataset). *Survey questions on whether a participant needed care and experienced
forgone care are included in the parent study survey from C-Forward and in both the parent study survey and a sub-study survey
from the CoVFN 5002 study. While some of these questions are worded slightly differently, the intent of the question remains the

S

MMeasures

Outcome variable
The outcome variable for this study was participant-reported forgone care on enrollment 1n erther

of the parent studies. This included any forgone care expenienced since the beginming of the COVID-19
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pandemic, measured from March 1. 2020 until completion of the survey. Questions on forgone care
assessed the need for and receipt of chronic or preventive care. emergent care, and major medical or
dental procedures. All participants enrolled in the C-Forward study responded to questions about forgone
chronic/preventive, emergent, and surgical/dental care. Participants who enrolled 1n the CoVPN 5002
study prior to April 2021 only responded to questions about forgone chronic/preventive care. Those who
enrolled i April 2021 or later also completed a supplemental survey that addressed needing/forgoing

emergent care and surgical/dental procedures.

Independent variables—Individual level

The selection of individual-level variables was informed by the Gelberg Behavioral Model for
Vulnerable Populations ** This framework. a revision of the Andersen and Newman Model of Healthcare
Utilization **. was chosen as it includes determinants of healthcare system access and utilization relevant
to underserved populations living in Baltimore, which has igher rates of poverty, homelessness. crime,
and drug use in comparison to other cities of its size and widespread disparities across the SSDoH ¥
Qur adapted model (Figure 2) includes individual and community-level factors related to healthcare
utilization and organizes them into three categonies: predisposing—factors that may increase the
propensity to seek care; enabling/impeding—factors that may enable or impede use of the health system;
and need—factors that reflect perceived need for care **** For this study. predisposing factors included
age, sex at barth, race, marital status. emplovment status, disabality status, and education level.
Enablingimpeding factors included income. loss of housing during the pandemic, and worrying about
paying rent'mortgage during the pandemic. Need factors included number of comorbidities. presence of
functional limitations, mental illness, and alcohol/substance and injection drug use. Our conceptual
framework also sought to nghlight the upstream social, economic, and political structures, such as racial

residential segregation and housing discrimination, that lead to inequities across the SSDoH. mncluding at

the individual and commumty levels.
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Figure 2. Concepiual framework
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Independent variables—Community level

Participants were assigned community-level factors based on their community statistical area
(CSA) of residence. C5A s are clusters of neighborhoods that were developed by Baltimore City’s
Planning Department and are based on city neighborhoods * There are 55 CSA’s in the city of Baltimore.
with boundaries that align directly to census tracts.®® The population of a given CSA ranges from 5.000 to
20.000 people and consist of anywhere from 1-8 Census Tracts.* C-Forward participants were matched
to a CSA based on their census block group at enrollment. CoVPN 5002 participants were matched to a
C5A based on the address of the venue 1n which they enrolled, as their actual physical address was not
collected for the study. Forgone care was characterized across 11 binary community-level factors

previously associated with healthcare access and utilization (Table 1).

Table 1. Community-level independent variables

Range of Determination |  Year of
Variable Name Description Data Measurement of Cutoff Data
(Min, Marx) Values Collection®
Crime rate per 13.4.1346 | Low come (<50 Median split
. 16 1,000 residents crimes per 1,000); based on data
Crime rate high crime (=50 2020
crimes per 1.000)
; Percent of 34,386 Good access (<20% Median split
Ss.?ig households with of HH don't have based on data 2020
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access (Z20% of HH

don’t have internet)
Percent of 38,385 Low reliance on Median split
population that public transport based on data
uses public (=20% of populaticn
transport to get to uses public transport
Reliance on public | work for work); high 2020
transportation 1* reliance on public
transport (Z20% of
population uses
public transport for
wotk)
Wallability score | 19.7,95.7 Low to medium Based on
walkability (score of walkability
Walkability * 0-69); better score cutoff 2017
walkability (score
TH)
Percent of 30,942 Majority other race Median split
. 10 | population that is (=50% Black); based on data
Racial makeup ™ | B, 1/ Afican majority Black/AA 2020
American (=50% Black)
Percentage of 1.5 503 Low Hispanic Median split
. s | population that is (=10% Hispanic); based on data
Ethnic makenup Hispanic higher Fispanic 2020
(=10%:Hispanic)
Population life 63.2,847 Lower life Higher or
expectancy expectancy (<76.8 lower than the
Life expectancy ! years); higher life mean life 2018
expectancy (=768 expectancy in
years) Maryland
Components of the Area Deprivation Index **, inchuding:
Rent The percentage of | 25.8, 71.3 Better affordability Median split
affordability households that (=50% of HH pay based on data
pay more than 30% of meome on
30% of their total rent); lower
household affordability (=30% 2020
inCcome on rent of HH pay 30% of
and related income on rent)
expenses out of
all households in
an area.
High school The percentage of | 67.8, 100 Low completion Median split
completion rate | 12th gradersina (=80% of 12th based on data
school year that graders graduate);
successfully high completion 2020
completed high (=80% of 12th
school cut of all graders graduate)
12th graders
within an area
Household The percentage of | 0,435 Low poverty (<20% Median split
poverty rate households HH live in poverty); | based on data
whose income high poverty (=20%
fell below the HH live in poverty) 2020
poverty threshold
out of all
households in an
area
Unemployment | The percent of 95,529 Low unemployment Median split
rate persons who are (=30% of population | based on data
not in the labor not employed); high 2020
force out of all unemployment
persons between
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the ages of 16
and 64 in the
area.

(=30% of population
not employed)

*All data acquired from the Baltimore Meighborhood Indicators Allisnce

HH: household

Covariates

Two “pandemic wave” binary variables were added to the models to help account for the
different enrollment periods of the parent studies and what waves of the pandemic each participant
expenienced that may have impacted their ability or desire to seek healthcare. All participants who
enrolled on or after August 1, 2021 were coded as having expenenced the delta COVID-19 wave; those
who enrolled on or after December 1. 2021 were coded as having expernienced the omicron COVID-19

wave. A vanable was also created to account for which parent study the data were acquired from.

Statistical analyses

Imputation of missing data

Patterns of missingness were explored to determine whether data were missing at random.
Multiple imputation was then used to impute missing data using Stata version 16.0 (StatCorp, College
Station, TX). Multiple imputation is a well-established method for handling missing data. and imputes
missing values based on a set of researcher-selected predictors available in the dataset *! Multiple
imputation helps to decrease biases that may result from omitting participants with incomplete
observations * The sequential imputation using chained equations method was employed for this study.
using the individual-level independent variables. the outcome of forgone care, and the “study™ vanable as
predictors of missing values. Five total imputed datasets were created. A sensitivity analysis was
conducted at the completion of the model-building process to check for biases mtroduced duning multiple
imputation. For the sensitivity analysis, the final model was run using only participants with complete
data. The magnitude of the resulting coefficients were then compared with those obtained from running

the same model using the imputed dataset.
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Model building—Level-one model

Weighted bivanate logistic regressions were conducted for each mdividual-level independent
variable, with the binary outcome of any type of forgone care. Each observation was weighted in the
regression model for the total amount of person-years the individual had experienced in the pandemic,
measured from March 1. 2020 until the date of survey completion. Any individual-level variable
significant at p<0.10 was carried over to the level-one multivariable model. The multivariable weighted
level-one model also included the “study™ and “pandemic wave” variables. Collinearity of independent

variables was also checked using variation inflation factor, with none noted.

Model building—Level-two multi-level model

The level-two model included weighted random effects logistic regressions with participants
nested within Baltimore CSAs to test the significance of each individual community-level variable in the
multivaniable model. Any CSA-level vanables significant at p =0.10 were incorporated into the final

multivariable model. The sigmficance of variables i this final model were set a p=0.05.

Power analysis

A power analysis based on preliminary data assumed an event rate of 0.41°°, an alpha of 0.05,
80% power, a sample size of n=1.662, and 30 Baltimore CSAs. Assuming these parameters and an
intraclass correlation coefficient (ICC) of 0.010, the study was powered to detect odds ratios that ranged

from 1.34 to 1.45. as the distribution of the predictor variable ranged from 20/80 split to a 50/50 split.

Ethical considerations

This study was approved by the Johns Hopkins University School of Medicine Office of Human

Subjects Research on December 19, 2022 (IRB#00348695). The C-FORWARD study was approved by
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the Johns Hopkins University School of Medicine Office of Human Subjects Research on June 2, 2020
(IRB#00250298). The CoVPN 5002 study was approved by the Johns Hoplkins University School of

Medicine Office of Human Subjects Research on January 28, 2021 (IRB#00262004).

Results

Participant characteristics

In total. 2,003 individuals from the parent studies (n=1.405 from C-Forward; n=598 from Co VPN
5002) met the inclusion cniteria for this sub-study (see Figure 1). The majority of the sub-study sample
was over the age of 50 years, with n=491 over the age of 65 years (24.5%: see Table 2). Nearly sixty-five
percent of participants (n= 1.291) reported their sex at barth as female. Approximately 53% of the sample
(n=1,055) reported being of Black/African American race and 3.7% reported Latin/Hispanic ethmcity.
Thirty percent of participants (n=602) reported their income as less than $25,000 per yvear. Nearly 8%
(n=153) reported losing their housing dunng the pandemic and 20% (n=400) reported worrying about or
an inability to pay rent or mortgage during the pandemic. Nearly 65% of the sample reported having one
or more comorbidities, including a cancer diagnoses. diabetes. renal disease, sickle cell anemia,

respiratory disease, cardiac disease. or immune disease.

Table 2. Participant characteristics

Reported Any Reported No
Forgone Care Forgone Care
Characteristic Number (%) Number (%) Number (%)
=2,003 n=567" n=1,436'
Age (in years)
18-34 357(17.8) 98(17.3) 250(18.1)
3549 420(21.0) 148 (26.1) 272(189)
50-64 735(36.7) 200 (36.9) 526 (36.6)
=63 491 (24.5) 112 (19.8) 370264
Sex at birth
Male 697 (34.8) 180 (31.7) 517(36.0)
Female 1.291 (64.5) 385(67.9) 906 (63.1)
Unlmown/PNA 15(0.7) 2(0.4) 13 (0.9)
Race
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White 751 (37.5) 220 (38.8) 331 (37.0)
Black/African American 1.055 (32.7) 285 (50.3) 770 (53.6)
Other? 100 (5.0) 32(5.6) 68 (4.7)
Unlmown/FNA 97 (4.8) 30(5.3) 67(4.7)
Ethmicity
Latino/Hispanic origin 7537 20 (3.5) 55 (3.8)
Mot of Latino/Hispanic origin 1.754 (87.6) 499 (88.0) 1255 (87.4)
Unlmown/FNA 174 (8.7) 48 (2.5) 126 (2.8)
Married Partnered
Yes 783 (32.1) 219 (38.6) 564 (39.3)
No 1.184 (39.1) 343 (60.5) 841 (58.5)
Unlmown/FNA 36 (1L8) 5(0.9) 31(22)
Employed (full or part-time)
Yes 004 (45.1) 256 (45.1) 648 (45.1)
No 1.047 (32.3) 207 (52.4) 750 (52.2)
Unlmown/FNA 52 (2.6) 14 (2.5) 38(2T)
Yes 310(15.5) 106 (18.7) 204 (14.2)
No 1.641 (81.9) 447 (78.8) 1.194 (83.2)
Unlmown/FNA 52 (2.6) 14(2.5) 38(2.6)
Highest education level
High school or less 705 (35.2) 189 (33.3) 516 (36.0)
Some college or more 1.266 (63.2) 368 (64.9) 808 (62.5)
Unlmown/FNA 32(1.6) 10(1.8) 22(1.5)
Income
=$25,000 602 (30.0) 188(33.2) 414 (28.8)
$25.000-549.999 306 (15.3) T1(12.5) 235(16.4)
=§30,000 741 (37.0) 220(38.8) 521(36.3)
Unlmown/FNA 354 (17.7) 88(15.5) 266 (18.5)
Laost housing during the pandemic
Yes 153 (7.6) 66 (11.6) 87 (6.0)
No 1.827 (91.2) 495 (87.3) 1,332 (92.8)
Unlmown/FNA 23(1.3) 6(11) 17(1.2)
Worried about or unable to pay rent
or mortgage during the pandemic
Yes 400 (20.0) 152 (26.8) 248 (17.3)
No 1.573 (78.5) 403 (71.1) 1.170 (81.5)
Unlmown/FNA 30(1.5) 12(2.1) 18(1.2)
Yes 616 (30.7) 218 (384) 398 (27.7)
No 1.361 (68.0) 337(59.4) 1.024 (71.3)
Unlmown/FNA 26(1.3) 12(2.1) 14 (1.0)
Mental illness
Yes 578 (28.9) 224 (39.5) 354 (24.6)
No 1.403 (70.0) 335(59.1) 1.068 (74.4)
Unlmown/FNA 2(1L1) 8(1L4) 14 (1.0)
Substance abuse
Yes 235(11.T) 81(14.3) 154 (10.7)
No 1.756 (87.7) 483 (85.2) 1273 (88.T)
Unlmown/FNA 12 (0.6) 3(0.5) 9 (0.6)
Number of comorbidities
Zero 714 (35.6) 187 (33.0) 527 (36.T)
One 633 (32.6) 185 (32.6) 4468 (32.6)
Two or more 636 (31.8) 195 (34.4) 441 (30.7)

"Mumbers are prior to imputation of missing values; “Due to low sample size, individuals reporting their race as American Indian, Native
Alaskan Native Hawaiisn, Pacific Islander, or multi-racial were grouped into one category; ‘Functional limitations inchided physical,
mental, or emotional functional imitations

PNA: preferred not to answer
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Time m the COVID-19 pandemic at enrollment
In total. participants contributed 3. 412 person-years to the study. with a mean of 1.7 years

(standard deviation = 0.49) in the COVID-19 pandemic at time of parent study enrollment.

CSA characteristics
The sample included participants from 48 of the 55 CS5As m Baltimore. The number of

participants per CSA ranged from 2 to 174. The calculated ICC was 0.09.

Correlates of forgone care

Results—Individual-level correlates of forgone care

Table 3 presents the results from the level-one model, which included separate weighted bivariate
analyses of the outcome of forgone care with each individual-level independent vanable. Several pre-
disposing factors were found to be associated with increased or decreased odds of forgone care. Those 1n
the age group 35-49 yvears were found to have a 1.48 higher odds of forgone care, compared to the age
group 18-34 (p=0.001); conversely, those in the =65 age group were found to have a 25% lower odds of
forgone care. compared to mdividuals 18-34 vears (p=0.020). The odds of forgone care were also higher
in those reporting female sex at birth (OR 1.24, p=0.010) and those on disability status (OR 1.43,
p=0.001). Individuals reporting Black or African American race had a 15% lower odds of forgone care
(p=0.047).

Two enabling factors were found to be associated with higher odds of forgone care. mcluding
those who reported losing their housing duning the COVID-19 pandemic (OR 1.90, p==0.001) and those
who reported being worried about paying their rent or mortgage (OR 1.69. p==0.001). Finally, significant

need level factors with higher odds of forgone care included those with functional limitations (OR 1.66,



p=0.001). those with mental illness (OR 1.87. p<<0.001). those who reported using substances (OR 1.43.

p=0.004). and those with two or more comorbidities. compared to no comorbidities (OR 1.24, p=0.023).

Table 3. Individual-Level Correlates of Forgone Care

Characteristic Unadjusted Odds of 95% CI P-Value
Forgone Care
Predisposing factors
| Age (in years)
18-34 Referent _ |
35-49 1.48 (1.17-1.87) 0.001*
50-64 1.04 (0.84-1.29) 0.716
=65 0.75 (0.59-0.96) 0.020*
Sex at birth
Male Referent e
Female 1.24 (1.05-1.46) 0.010*
Race
Any other race Referent e
Black or African American 0.85 (0.72-1.00) 0.047*
Marital status
Not married or cohabitating Referent e
Married or cohabitating 0.99 (0.85-1.16) 0.927
Emplovment status
Other Referent e
Working full or part time 1.02 0.87-1.18) 0.832
Disability status
Not on disability status Referent e
On disability status 1.43 (1.16-1.77) 0.001*
| Highest education level
High school or less Referent e
Some college or more 112 (0.94-132) 0.205
Enabling factors
Annual income
= $25,000 Referent e
=825 000 0.88 (0.75-1.03) 0.119
Lost housing during COVID-19
No Referent _ |
Yes 1.90 (1.46-2.47) =0.001*
Worried about paying rent/mortgage
No Referent _ |
Yes 1.69 (1.41-2.03) =0.001*
Need factors
Functional limitations
No Referent e
Yes 1.66 (1.40-1.96) =0.001*
Mental illness
No Referent e
Yes 1.87 (1.59-2.19) =0.001*
Substance abuse
No Referent e
Yes 143 (1.12-1.82) 0.004*
Number of comorbidities
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Zero Referent —— —

One 1.10 (0.92-1.32) 0297

Two or more 1.24 (1.03-1.48) 0.023*

*Denotes those vanables in the level one model with p-values <0.10 that were camied over to the level two model
CI: confidence interval

Results—Community-level correlates of forgone care
None of the binary CSA-level variables were found to be significant at the p<0.10 level when
looking at the pooled estimates across the five imputed datasets (Table 4). Thus. none of the CSA-level

variables were incorporated into the final. multivarate model.

Table 4. Community-level correlates of forgone care

CSA Variable Pooled Odds of 05% CIT Pooled
Comparison’ Forgone Care’ P-Value?
High vs. low crime rate 0.81 (0.61-1.06) 0.130
Poor s. good mtemet 0.79 (059-106) [ 0118
access
High reliance vs. low
reliance on public 0.89 (0.67-1.19) 0431
transportation
Better vs. poor
walkability 0.88 (0.67-1.15) 0.356
Majority Black vs.
majority other 1.1 (0.79-1.40) 0.602
Majority Hispanic vs.
maiority other 0.90 (0.65-1.26) 0.548
Life expectancy=76.8 1.02 072145 | 0805
years vs. <768 years
Lower vs. better
affordability 1.05 (0.80-1.38) 0.718
High vs. lower high
school completion 0.89 (0.69-1.16) 0.390
High vs. low poverty 0.78 (0.58-1.07) 0.121
High vs. low
unemployment 1.03 (0.78-1.36) 0.858

'Sea Table 1 for cutoff values of CSA-level variables
*Pooled estimates are across 5 imputed datasets
CS5A: commmumity stafistical area

Results—Final multivariable model
The results of the final weighted multivariable model can be found 1n Table 5, adjusted for the
pandemic wave and study vanables. Predisposing factors that were statistically significant i the final

model included those who reported being ages 35-49 years. who were found to have a higher odds of
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forgone care compared to those in the 18-34 years age group (OR 1.51. p=0.001). Individuals who

reported their sex at birth as female were also found to have higher odds of forgone care, compared to
those who reported their sex at barth as male (OR 1.21, p=0.028). Individuals who reported their race as
Black/African American had a 32% reduction in their odds of forgone care, compared to individuals of

any other race (OR 0.68, p=<0.001). Significant enabling factors included those who reported losing their

house during COVID-19, compared to those who did not (OR 1.47, p=0.014) and those who reported

being worried about paying their rent or mortgage, compared to those who were not (OR 1.37, p=0.005).

Need level factors that remained significant in the final model mncluded those with functional limitations,

compared to those without (OF. 1 46, p==0.001) and those who reported having a mental 1llness,

compared to those without (O 1.44, p==0.001).

Table 5. Adjusted odds of foregone care (n=2,003)

Characteristic Adjusted Odds Ratio 95% CI P-Value
(aOR)
Predisposing factors
| Age (in years)
18-34 Referent |
35-49 151 (1.19-1.93) 0.001
50-64 1.05 (0.82-1.34) 0.724
=65 0.80 (0.61-1.040 0.092
Sex at birth
Male Referent _ |
Female 1.21 (1.02-1.44 0.028
Race
Any other race Referent _ |
Black or African American 0.68 (0.55-0.83) =0.001
Disability status
Not on disability status Referent _ |
On disability status 1.13 (0.87-1.47) 0.351
Enabling factors
Lost housing during COVID-19
No Referent e
Yes 1.47 (1.08-1.99) 0.014
Worried about paying rent/mortgage
No Referent e
Yes 137 (1.10-1.71) 0.005
Need factors
Functional limitations
No Referent e
Yes 1.46 (1.20-1.78) =0.001
Mental illness




No Referent - ———e-

Yes 144 {1.20-1.73) =0.001
Substance abuse

No Referent - ———e-

Yes 1.08 {0.82-1.43) 0.572
Number of comorbidities

Zeto Referent - ———e-

One 1.11 {0.92-1.36) 0282

Two or more 1.24 {1.00-1.55) 0.051

CI: confidence interval

Discussion

Several studies published during the COVID-19 pandemic on forgone care indicate that
economically disadvantaged and historically excluded populations experienced a greater prevalence of
forgone care. However, few studies have ivestigated correlates of forgone care that go beyond social and
economic factors, such as examining the influence of the local community in which people live. Given the
widespread impacts of the COVID-19 pandemic on both individuals and communities, 1t 1s important to
take a socio-ecologic perspective and explore the myriad. multilevel influencers of health.* However. our
study found that none of the community-level determinants. such as reliance on public transportation or
internet access. accounted for the odds of forgone care above and beyond any individual-level correlates.
This finding differs from previously published literature that has identified geographic disparities in
COVID-19-related outcomes. although the geographic unit of analyses used in these studies differ from
what was used in our study ****

In this racially and economically diverse sample, we found that Black/African Americans living
in Baltimore were less likely to expenience forgone care. which is in opposition to some previously
published work on forgone care during the COVID-19 pandemic %! However. this finding was
consistent with Tsuzaki & Taira, who found that non-Hispanic/Latin¥ Black Medicare beneficianes were

least likely to forgo care in the summer of 2020 compared to White beneficiaries.” These findings

warrant additional exploration, including comparisons of healthcare utilization practices prior to versus
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dunng the pandemic. This 1s critical. as there are long-standing, systemic mequities in healthcare access
and utilization within the Black/African American communities that were further exacerbated during the
COVID-19 pandemic. For example, a 2016 report by the University of Maryland found that
Black/African American Maryland residents were 1.9 times more likely to be unable to afford a visit with
a healthcare provider than White residents and were much more likely to die from heart disease. diabetes,
stroke. and asthma.* Black/African American individuals included in our study sample may have
reported less episodes of forgone care because they have historically expenienced systemic racism and
marginalization within the healthcare system. Therefore, they may have been less likely to use the
healthcare system even prior to the pandemic. and thus less likely to report forgone care. Alternatrvely,
efforts by the local health department and the broader health system to safely re-open clinics. including 1n
under-resourced areas, may have hmited impacts on this community.

In our analysis of individual-level correlates of forgone care, we identified those who have
expenenced housmg msecunty during the pandemic. as evidenced by loss of housing or worrving about
paying for housing. as having a higher odds of forgone care. Income mequities and financial instability
have previously been identified as critical determinants of an individual’s healthcare utilization practices
and the experience of forgone care. * Unfortunately, the pandemic impacted the economic stability of
millions of American households, particularly lower-income families. and many lost jobs as a result*
This may have drove increased rates of forgone care within individuals experiencing financial hardship
and housing instability. Anderson et al.. for example, found that 52% of respondents who reported
missing medical care did so due to “financial repercussions of the COVID-19 pandemic.” Notably.
several safety net programs, such as the Coronavirus Aid, Relief, and Economic Securnity (CARES) Act,
which provided unemployment benefits and additional financial support to American famihes, and the
continuous Medicaid enrollment provision under the Families First Coronavirus Response Act, were
available to qualifying individuals early in the pandemic *** However. a study published in 2020 on
access and enrollment 1n safety net programs during the pandemic found gaps in awareness for several

programs. including health insurance exchanges.* Our study also found that individuals reporting female
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sex at birth had higher odds of forgone care compared to those reporting male sex at barth. Duning the
pandemic, many women had to take on additional caretaking roles. including homeschooling children and
caring for ill family members * These additional responsibilities may have impacted their ability to seek
healthcare when needed.

The odds of forgone care were also higher in individuals reporting functional limitations. These
individuals likely have a higher reliance on support services such as accessible transportation, and
interruptions in these services may have disproportionately impacted their ability to access the health
system. Those reporting a mental 1llness also reported an increased odds of forgone care, a finding that
aligns with other published COVID-19 forgone care literature ® Individuals suffering from mental illness
have previously been shown to be at higher risk for forgone care **, and exacerbations in mental health
crises dunng the pandemic may have disproportionately led to the increased nisk of forgone care within
this population.

In a world where pandemics and other humanitarian emergencies are mncreasingly likely due to
population growth, interactions at the human-animal mterface, climate change, and global travel, it 1s
critical that we strengthen models of care so that health systems can continue to support individual and
community health during future public health emergencies. One potential strategy 1s to increase the use of
mobile-based healthcare services. Mobile health clinics have previously been shown to be effective 1
providing urgent care, preventive health. and chronic disease management.”’ Some of the benefits of
mobile health clinics include the elimination of barriers such as lack of transportation, inconvenient
operating hours, and long wait times and the ability to form trusting relationships within communities,
particularly those who experience stigma.*! Importantly. leveraging mobile clinics in the midst of an
emergency have been shown to reduce distuptions 1n care, as they are already well-integrated into the
community and can be effectively and quickly deployed > Leveraging of mobile clinics during COVID-
19 have been captured in the literature to-date. For example, co-location of COVID-19 vaccines within

existing harm reduction mobile services has been demonstrated to be an effective way to deliver vaccines
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to underserved populations.™ More widespread use of these types of clinics now and in the future could
help reduce forgone care. particularly among those who already expenience barners to healthcare access.

Another strategy that could help address inequities in forgone care during COVID-19 and future
health emergencies would be adoption of programs that could extend telehealth services to those who
currently lack access. This should include not only the resources required for telehealth, such as intemet
coverage and smartphones, but also changes in insurance policies that increase coverage and better
education for consumers on how to utilize this technology.* For example, participants in one study
reported that a major disadvantage of telehealth was their “unfamilianity”™ with the platform and distrust
that their information was secure and private ** Healthcare providers also expressed gaps in knowledge on
how to use telemedicine and what services were covered by insurance **, indicating additional
opportunities for education to ensure more consistent and widespread use. Additionally, while important
policy changes have been implemented to expand telehealth during COVID-19, permanent adoption of
some of these changes, such as compensation for primary healthcare services, could help ensure

continued access and would already be in place in the event of a new health emergency *

Limitations

This study has several limitations. First, missing data for participants across several independent
variables necessitated imputation of missing values for the model-building process. which may have led
to biased results. However, a sensitivity analysis using only participants with complete data revealed
stmilar magnitudes of odds ratios for all variables found to have significance at p<0.05 1n the final,
imputed dataset. Second. low sample size amongst participants reporting Hispanic/LatinX origin
prolibited incorporation into the final model. Lack of data on participant’s insurance status in the parent
dataset also prohibited inclusion. Third, because the CoVPN 5002 study did not collect participant’s
address, we had to assume their residence was within the venue of enrollment. While several venues were

held within low-income housing developments, their assigned CSA may not have been accurately
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reflected in the data. Finally, because this study 1s based upon participant-reported survey data. 1t may be

subject to recall bias.

Conclusions

Despite these limitations, this study has important implications for addressing unmet healthcare
needs that have occurred during the pandemic. Our study found that Black/Afnican Amernican individuals
had a lower odds of expeniencing forgone care, which differs from other published studies on this topic.
Additional research will be critical to further understanding how healthcare access and utilization
practices differed during versus before the pandemic and to more clearly identify those who are at highest
risk of the downstream consequences of forgone care. Our study also found that individuals experiencing
financial stress. who have functional limitations. and who have a mental illness suffered higher odds of
forgone care during COVID-19. It 15 cratical that the health system identify ways to address any barriers
to care that these populations might be expeniencing. such as the increased use of mobile health services
or telemedicine platforms. Additionally, moving forward, public health emergency preparedness planning
efforts must account for the unique needs of these communities during crises, to ensure that their health
needs can continue to be met. This will require additional studies that seek to better understand the
perspectives and experiences of these populations during the pandemic, and how models of care can be

adapted to serve them better in the future.
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Abstract

Forgone care, including for emergent conditions and for surgical or dental procedures, can have
significant impacts on patient health outcomes. including more severe prognoses for acute medical events
such as strokes and delayed cancer diagnoses. The objective of this study was to identify correlates of
forgone emergent care and surgical/dental procedures during the COVID-19 pandemic to better evaluate
what drove forgone care within each of these specific care types. We used a combined analytic sample of
data abstracted from two SARS-CoV-2 prevalence studies conducted in Baltimore, MD. limited only to
those parent study participants who had reported needing emergent and/or surgical/dental procedures
dunng the pandemic. Abstracted data included the experience of forgone care. socio-demographics.
housing mstabality, and comorbidities. Selection of predictor variables was guided by the Gelberg et al.
Behavioral Model for Vulnerable Populations. Weighted multivariable logistic regression was used to
identify significant correlates for each care type. Significant correlates of forgone surgical/dental
procedures included income and expeniencing housing mstability during the pandenuc. Significant
correlates of forgone emergent care included sex. race, loss of housing during the pandemic, and
comorbidity number. It 1s critical that actions be taken to address and mitigate the impacts that missed
healthcare visits may have on short and long-term health. Additionally, efforts to improve health system
resilience for large-scale public health emergencies must incorporate ways to ensure continued access to

care for those most at-risk for interruptions, even in the midst of a crisis.
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Introduction

The Coronavirus Disease 2019 (COVID-19) pandemic greatly impacted the healthcare system in
the Umted States (US). At several points during the pandemic, hospitals and clinics have delayed or
cancelled surgical procedures and appointments in response to reduced workforce capacity, to
accommodate surges 1n critically 11l patients. and to reduce the potential for further disease transmission.
Patients also reported reluctance to visit healthcare providers, including for emergent health conditions
such as strokes. due to fear of exposure to the SARS-CoV-2 virus, which causes COVID-19 disease !
Other socio-economic barners, including loss of transportation and COVID-19 related financial losses.
also led to disruptions in the ability of patients to access and utilize the healthcare system.>® These
disruptions led to forgone care. which 1s defined as “someone who does not use healthcare despite
perceiving a need for it.”*

Forgone care can have significant impacts on patient health outcomes. For example. the National
Cancer Institute estimates that over 9 million cancer screening tests were missed 1 2020, which may lead
to delayed diagnoses and poorer prognoses.’ Avoidance or delays in seeking care for potentially life-
threatening acute medical events such as strokes and heart attacks similarly may lead to greater short- and
long-term morbidity and mortality.

The existing literature has identified several correlates of forgone care during the COVID-19
pandemic m the US. Giannouchos et al. (2021) identified higher odds of forgone care amongst older age
groups. non-Hispanic Asians. those who identify as female. indrviduals with higher income and education
levels, those experiencing financial stramn, those with private insurance (compared to uninsured). and
those who have poorer health status or who have mental health disorders.” However, less data are
available on how the correlates of forgone care may differ by care type. including for emergent health
conditions and surgical/dental procedures. This 15 an important gap, given that the populations who
require major surgical/dental procedures may differ from those needing emergent care. For example,

Americans who are socio-economically disadvantaged have previously demonstrated higher rates of
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emergency department usage for preventable reasons, and thus they may have expenienced higher rates of
forgone emergent care during the pandemic ® Additionally. existing inequities in access to what are termed
“elective procedures™ such as dental surgeries may mean that only those with the financial and other
means for receiving this type of care were impacted by pandemic-related interruptions ® Finally, much of
the existing literature on forgone care during the pandemic 1s informed by data collected through national-
level convenience sampling methods. which may not accurately represent all communities, particularly
those who experience stigma within the health system. the socio-economucally disadvantaged. and
historically excluded and minoritized populations.

This study aizmed to address these gaps by measuring the correlates of forgone emergent care and
surgical/dental procedures using a representative sample of adults living in Baltimore, Maryland. The
objective was to identify differences in correlates to better evaluate drove forgone care within each of
these specific care types. This knowledge can elucidate which populations were most impacted by gaps
care experienced dunng the pandemic. as well as inform public health emergency planning efforts to

strengthen health systems for future crises.

Methods

Data sources

We conducted a cross-sectional analysis of data from two merged data sets—the Commumity
Collaboration to Combat COVID-19 and COVID-19 Prevention Network 5002 studies—to examine
factors associated with forgone surgical/dental procedures and emergent care expenienced during the
COVID-19 pandemic in Baltimore, MD. Each study collected baseline survey data on emergent care and
surgical/dental procedure needs and forgone care during the COVID-19 pandemic. as well as participant
socio-demographics and comorbidities. Each parent study utilized robust sampling strategies, yielding a

combined analytic sample that included representation of populations likely not included in the current
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COVID-19 forgone care literature, including the unhoused and other economically disadvantaged

populations. Details of the two parent studies are summarized below.

The Community Collaboration te Combat COVID-19 study

The Commumty Collaboration to Combat COVID-19 (C-FORWARD; clinical trial identifier #
NCTO04673292) study was a National Institute of Allergy and Infectious Diseases (NLIAID) funded study
that enrolled participants from Febmary 2021 to December 2022. The study was a comparative
effectiveness trial of SARS-CoV-2 testing modalities and aimed to determine best testing strategies,
measure the prevalence of SARS-CoV-2, and understand the broader impacts of the pandemic on
households in Baltimore, MD. Households (HH) across Baltimore were enrolled using a multi-staged
approach, stratified by race, ethnicity, and socio-economic status, to obtain a population representative
sample. The study consisted of two separate phases. Phase I sought to enroll one eligible HH member
(designated as the “HH index member™). who had to be 18 years of age or older. Once enrolled. the HH
index member completed SARS-CoV-2 antigen and antibody testing. other serum testing. and a baseline
enrollment survey that covered, among other items, socio-demographics, comorbidities. healthcare needs,
and forgone care dunng the pandemic. In total. n=1.978 HH index members enrolled into Phase I. Phase I
enrollees were eligible to enroll in Phase II of the study, which has been described elsewhere."” The data
presented in this study only includes data collected from the Phase I surveys completed by HH index

members.

The COVID-19 Prevention Network 5002 study

The COVID-19 Prevention Network 5002 (CoVPN 5002; clinical trial identifier #
NCT04658121) study was also funded by the NIAID and enrolled participants across 15 different sites
the US, mncluding Baltimore. The data presented in this study only includes data collected from the
Baltimore site, which enrolled participants from March to July, 2021. The goals of this cross-sectional

study mcluded to estimate the prevalence of SARS-CoV-2 infection and seroprevalence and to assess the



broader impacts of the pandemic on the climical. social, and economic well-being of participants. The
study used randomized venue-time sampling, the details of which have been published elsewhere 1!
Venues utilized at the Baltimore site included places of worship. food pantries, low-income housing
developments, federally qualified health centers. and substance treatment centers. Individuals entering or
exiting the site were invited to enroll, if eligible. Eligibility mncluded any person over age 2 months who
were able to provide consent (assent for those less than 18 years of age. with consent of a legal guardian).
Initial enrollees completed SARS-CoV-2 antigen and antibody testing. as well as a paper-based survey
that included. among other items. questions on socio-demographics, comorbidities, and routine healthcare
needs dunng the pandemic. In April, an additional sub-survey was added at the Baltimore location to
collect data on the need for surgical/dental procedures and emergent care, as well as on the expenience of
forgone care. This study only includes analysis of those participants who completed this additional sub-

survey (n=566).

Sample inclusion criteria

Oaly those parent study participants who reported needing a surgical/dental procedure or emergent
healthcare since the beginming of the COVID-19 pandemic, March 1, 2020, until completion of the
baseline enrollment survey, were included in this study. This was measured in both parent studies by the
following two questions (see Appendix A for all parent survey questions used 1n this study):

1. Since the COVID-19 pandemic (March 1. 2020). did vou need to go to the emergency

room/hospital for a condition that was not related to COVID-197

[

Since the COVID-19 pandemic (March 1. 2020). did you need to have a major medical or dental
procedure such as surgery?

For those who met the inclusion criteria. extracted data included: socio-demographics, housing
instability expenienced during the pandemic, comorbidities. functional limitations, and forgone emergent

care or surgical/dental procedures. The local institutional medical record (EPIC) was searched to attempt
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to address any missing data for those participants with EPIC profiles. Those under the age of 18 years
were later dropped. as the C-FORWARD study only included HH index members who were age 18 years
or older (Figure 1). Additionally, individuals were dropped if it was unclear whether they experienced the

outcome (e.g.. questions were left blank) or if seven or more demographic questions were blank.

Figure 1. CONSORT diagram

[ surGicaL ok pENTAL PROCEDURE | [ emErGENTHEAUTHCARE |
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(0202 |- 2020) COEZOZN-11202T) CH2021-07/303 1§ 02020 -1 L2022
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Outcome measurement and variable defimtions

The outcome measured for this study was the expenience of forgone surgical/dental procedures or
emergent care, defined as a procedure or healthcare that was skipped. missed. or delayed durmg the
COVID-19 pandemic. This was measured in both parent studies at completion of the enrollment survey
by the following two questions:

la. Did yvou go to the emergency room/hospital when you needed to?

2a. Did vou postpone your major medical or dental procedure because of COVID-197

Selected correlates of forgone surgical/dental procedures and emergent care were informed by the
Gelberg et al. Behavioral Model for Vulnerable Populations. This model 15 an adaptation of Andersen’s
theoretical model for healthcare utilization, which defines healthcare use as the function of predisposing,

enabling. and need-based factors.!? Gelberg’s model incorporates correlates relevant to historically
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excluded and economically disadvantaged populations.” For this study. the following correlates were
used:

=  Pre-disposing. defined as factors that contribute to an individual’s attitudes and beliefs towards

healthcare. These included the participant’s age, sex at barth, race, marital status. employment
status, disability status, and education level.

= Enablingimpeding, defined as factors that may support or prohibit use of the health system.

These included the participant’s income. loss of housing during the pandemic. and worrying
about paying rent/mortgage during the pandemic.

= Need-based, defined as factors that may impact an individual’s perceived need for care. These

included the number of comorbidities, presence of functional limitations, mental illness. and
alcohol/substance and injection drug use.

Classification of participants within predictor categories were based upon response options provided
in the parent study surveys. as well as to ensure sufficient power. Other covariates included 1n this
analysis were two binary “pandemic wave” variables, which aimed to account for the different enrollment
periods used by the parent studies. This included a delta wave (for those who enrolled after August 1,
2021) and an omicron wave (for those who enrolled after December 1, 2021). A third binary variable was

also added to account for the ongin of the data (e_g.. etther C-FORWARD or CoVPN 5002).

Statistical analysis

Frequencies and patterns of missing data were explored across all predictor variables. Multiple
imputation using chained equations was then used to address missing data. Multiple imputation 1s one
mechanism for handling missing data and decreases the potential for biases that could result from
dropping participants with incomplete observations.™* Predictors of missing values included all predictor
variables, the outcome of any experience of forgone care (regardless of type), and the binary variable used

to account for the origin of the data. Five imputed datasets were generated. A complete case sensitivity
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analysis was conducted at the completion of the model building process detailed below to assess for
biases mtroduced in the imputation process. All analyses were conducted using Stata version 16.0
(StataCorp LLC, College Station, TX).

We calculated descriptive statistics of participant characteristics across the above stated predictor
variables for those who reported needing surgical/dental procedures and emergent care. Amongst those
who reported needing surgical/dental procedures, weighted bivariate logistic regressions were run for
each of the previously identified predictor variables. Each observation was weighted based upon the total
amount of person-vears spent in the pandemic, which was measured from March 1. 2020 until completion
of the parent study survey. All predictor vaniables with significance at p=0.10 in the bivanate regressions
were included into the final, multivariable model.

The final weighted multivariable model mncluded all predictor variables with sigmificance at
p=0.10 1n the bivariate regressions and was adjusted for pandemic waves and the study (e g., C-
FORWARD or CoVPN 5002). This same model building approach was then used only amongst those
participants who reported needing emergent care during the pandenuc. Significance of vaniables in the

final multivariate models was set at p=0.05.

Ethical considerations

This study was approved by the Johns Hopkins University School of Medicine Office of Human
Subjects Research on December 19, 2022 (IRB#00348695). The C-FORWARD study was approved by
the Johns Hopkins University School of Medicine Office of Human Subjects Research on June 2. 2020
(IRB#00250298). The CoVPN 5002 study was approved by the Johns Hoplkins University School of

Medicine Office of Human Subjects Research on January 28, 2021 (IRB#00262004).

Results
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Participant characteristics

In total. 463 participants from the CoVPN 5002 and C-FOEWARD studies reported needing
surgical/dental procedures during the COVID-19 pandemic (Table 1). The majority of participants
needing surgical/dental procedures were over the age of 50 vears (67.1%) and identified their sex at barth
as female (67 4%). Nearly half (48.6%) of partictpants identified as Black or African American and 4.5%
identified their ethnicity as Latino or Hispanic. Slightly over half (51.6%) reported not currently being
emploved (etther part or full-time) and most (85.1%) denied being on disability. Several participants
reported housing nsecurity durmg the COVID-19 pandemic, including losing ther housing (6.3%) and
worrying about paying the rent or mortgage (19.9%:). Functional limitations were fairly common amongst
participants (32.8%3). as was mental 1llness (28.7%). Over 861.8 person vears were contributed by
participants who reported needing surgical/dental procedures, with a mean amount of time spent m the
pandemic of 1.86 vears (standard deviation of 0.45).

Of the 463 participants who reported needing surgical/dental procedures, 94 (20.3%) reported
forgoing the procedure due to the COVID-19 pandemic (Table 1). Of those 94 participants. 42 (44.7%)
had still not had the procedure at time of parent study enrollment. Individuals ages 50-64 years had the
highest frequency of reporting forgone surgical/dental procedures (37.2%) among the four age groups.
Nearly half of those who reported forgoing a surgical/dental procedure reported their race as
Black/African Amernican (47.9%). A relatively large percentage of those who reported forgoing care
reported worrying about paying their rent or mortgage during the COVID-19 pandemic (31.9%). had a

functional limitation (38.3%6). or had a mental illness (35.1%).

Table 1. Participant socio-demographics: Surgical or dental prn-ceduresl
unr.tuanelhg

Reported Reported No
SurgicalDental F
. orgone Care Forgone Care
Variable Name Procedure (n=94) (=369)
18-34 61(13.2) 13 (13.8) 48 (13.00
3540 91 (19.7) 21(22.4) T0(19.0)
50-64 171 (36.9) 35(37.0) 136 (36.9)
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=65 140 (30.2 25 (26. 115 311

Male 149 (32.2) 25 (26.6) 124 (33.6)

Female 312 (67.4) 69 (73.4) 243 (65.9)

Unknown/PNA. 2 (04 0 (0. 7 (0.

White 188 (40.6) 31 (33.0) 157 (42.6)

Black/Aftican American 225 (48.6) 15 (47.9) 180 (48.8)
Other 76 (5.6) 7 (1.4) 19 (5.1)

74 (52 11 (11. 13 (3.5

ino/Hi 21 (4.5) 8 (8.5) 13 (3.5)

Not of Latino/Hispanic origin 401 (36.6) 78 (83.0) 323 (81.5)
Unknown/PNA 41 (3.9 8 (8. 33 (9.0

191 (41.3)

44 (46.8)

147 (39.8)

No 264 (57.0) 49 (32.1) 215 (58.3)
8(1. 1(1.1 7 (1.
215 (46.4) 44 (46.8) 171 (46.3)
No 239 (51.6) 49 (52.1) 190 (51.5)
0(19 1(1.1 82
Yes 60 (13.0) 14 (14.9) 46 (12.5)
No 394 (85.1) 79 (34.0) 315 (85.4)
Unknown/FNA 0(19 1(1.1 821
HS or less 115 (24.8) 21(22.3) 94 (25.5)
Some college or more 339(73.3) 69 (73.4) 270(73.2)
Unknown/FNA o019 4(4. 3(1.
=$25,000 130 (28.1) 36(38.3) 94 (25.5)
$25.000-$49 090 76 (16.4) 12 (12.8) 64 (17.3)
=$30.000 189 (40.8) 32 (3400 157 (42.6)
Unknown/FNA 68 (14 14 (14.9 54 (14
Yes 20(6.3) 11(11.7) 18 (49
No 429 (92.6) 82 (87.2) 347 (94.00
Unknown/FNA 5(1.1 1(1.1 4(1.1
Yes 92 (19.9) 30(31.9) 62 (16.8)
No 366 (79.0) 62 (66.0) 304 (82.4)
Unknown/FNA 5(1.1 221 3 (0.

152 (32.8)

36 (38.3)

116 (31.4)

Mo

304 (65.7)

249 (67.5)

T(1.5

55 (58.5)
3 (3.

4(1.1

133 (28.7)

33 (35.1)

100 (27.1)

Mo

325 (70.2)

60 (63.8)

265 (71.8)

5(1.1

1(1.1

4(1.1

36 (7.8)

9(9.6)

27(1.3)

No 424 (91.5) 85 (90.4) 330 (91.0)
3 (0. 0 (0. 3 (0.

152 (32.8) 26 21.7) 126 (34.1)

1 142 (30.7) 27 (28.7) 115 31.2)

2+ 169 (36.5) 11 (43.6) 128 (34.7)
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"Numbers are prior to imputation of missing values; Due to low sample size, individuals reporting
their race as American Indian Native Alaskan MNative Hawaiian Pacific Islander, or mmlti-racial were
grouped into one category; *Included physical mental or emotional functional limitations
PNA-preferred not to answer

Five hundred and eighty-nine combined participants reported needing emergent healthcare dunng
the COVID-19 pandemic (Table 2). Most participants who reported needing emergent health services
were over the age of 50 years (58.0%) and reported their sex at birth as female (63.2%). Nearly 60%
reported their race as Black or African Amencan, and only 3.7% reported their ethnicity as of Latino or
Hispanic origin. Over one-quarter of participants (26.8%) reported worrying about paying their rent or
mortgage during the COVID-19 pandemic. and 7.6% reported actually losing their housing during the
pandemic. Over one-third (36.2%) reported having a functional limitation and 37.0% reported having two
or more comorbidities. Mental illness and illicit substance abuse had relatively high frequencies within
the sample, at 32.9% and 13 9%, respectively. In total, 1.036.8 person vears were contributed by
participants who reported needing emergent healthcare. The mean amount of time spent in the pandemic
was 1.76 vears (standard deviation of 0.51).

Oaly a small percentage of mndividuals who reported needing emergent care reported forgoing
emergent care (n=33. 5.6%; Table 2). Most of those who reported forgoing emergent care reported their
race as Black/African Amernican (69.7%) and and were not of Hispanic or Latino onigin (87.9%). Nearly
one third of those who reported forgoing emergent care reported having a functional limitation (27.3%);

33.3% reported having a mental 1llness.

Table 2. Participant socio-demographics: Emergent care’!
Needed Reported Reported No

Variable Name Emergent Care Forgone Care Forgone Care
107 (18.2) 4(12.1) 103 (18.5)
3540 140 (23.8) 9(27.3) 131 (23.6)
50-64 208 (353.3) 11 (33.3) 197 (35.4)

134 (22. 0273 125 (22.5

214 (36.3) 7(21.2) 207 (37.2)
Female 372 (63.2) 76 (78.8) 346 (62.2)
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Unknown/PNA 3 0(0.0 3 (0.
White 180 (30.6) 5(15.2) 175 (31.5)
Black/Aftican American 353 (50.9) 73 (69.7) 330 (59.3)
Other 20 (4.9) 7 (6.0) 27 (4.9)
Unknown/PNA. 27 (4. 3 (9.1 1(43
Latino/Hispanic origin 2(3.7) 0 (0.0) 22 (4.0)
Not of Latino/Hispanic origin 513 (87.1) 79 (87.9) 484 (87.0)

Unknown/FNA

Yes

34

206 (35.00

4(12.1

12 (36.4)

30 (9.

194 (34.9)

No 372 (63.1) 71 (63.6) 351 (63.1)
1 0(0.0 112

Yes 231 (39.2) 14 (42.4) 217 (39.0)

No 330 (57.6) 19 (57.6) 320 (57.6)
Unknown/PNA 19 0 (0.0 19 (34

Yes 112 (19.0) 6 (18.2) 106 (19.1)

No 458 (77.8) 77 (81.8) 431 (77.5)
Unknown/PNA. 19 0 (0.0 1934

HS or less 241 (40.9) 15 (45.5) 226 (40.6)

Some college or more 341 (57.9) 17 (51.5) 324 (58.3)
Unknown/PNA. 7 (L 1(3.0 6 (1.1

<$25,000 213 (36.2) 10 (30.3) 203 (36.5)
$25,000-$49,999 83 (14.1) 1(12.1) 79 (14.2)
=$50,000 177 (30.0) 11 (33.3) 166 (29.9)
Unknown/PNA 116 (19. 8(243 108 (194

Yes

45 (76)

4(12.1)

41 (7.4

Mo

29 (87.9)

512 (92.1)

Unknown/FNA

Yes

541 (91.9)
3 (0.

158 (26.8)

0 (0.0

8 (24.7)

3 (0.

150 (27.0%

No 424 (72.0) 24 (72.7) 400 (71.9)
7 (L 1(3.1 6 (1.1

Yes 213 (36.2) 9 (27.3) 204 (36.7)

No 368 (62.5) 24 (72.7) 344 (61.9)
Unknown/PNA 8 (1.3 0(0.0 8 (14

Yes

194 (32.9)

11 (33.3)

183 (32.9)

No 386 (65.5) 72 (66.7) 364 (65.5)
9 (1. 0 (0.0 9 (1.

Yes 82 (13.9) 3 (9.1) 79 (14.2)

No 501 (85.1) 30 (90.9) 471 (84.7)
6 (L 0 (0.0 6 (1.1

0 180 (30.6) 13 (30.4) 167 (30.0)

1 101 (32.4) 12 (36.4) 179 (32.2)

o+ 218 (37.0) 8 (247 210 (37.8)

"Numbers are prior to imputation of missing values; Due to low sample size, individuals reporting

their race as American Indian Native Alaskan MNative Hawaiian Pacific Islander, or mmlti-racial were

grouped into one category; *Included physical mental or emotional functional limitations

PNA-preferred not to answer




Correlates of forgone surgical/dental procedures

Table 3 presents the results of the weighted unadjusted bivaniate models. Only one predisposing
factor—female sex at birth—was found to have significance at the p=0.10 level, with females having a
higher odds of forgone care. compared to males (OR 1.45, p=0.054). All three enabling factors had
significance at the p=0.10 level. Individuals with annual income greater than or equal to $25.000 were
found to have a lower odds of forgone care (OF. 0.58. p=0.003). Individuals who expenienced housing
instability during the pandemic, mcluding loss of housing (OR 2.29. p=0.006) and worrying about paying
the rent or mortgage (OR 2 46, p=0.001), had increased odds of reporting forgone surgical/dental
procedures. Finally, all but one of the need-level factors (presence of mental illness) had significance at
the p=0.10 level, with those who reported having a mental illness having increased odds of forgone
surgical/dental procedures, compared to those without (OR 1.38. p=0.076). Each of these vanables were
subsequently mcorporated into the adjusted multivaniable model.

Table 3 also presents the results of this final model, with each observation weighted for person-
years in the pandemic. All estimates are adjusted for the experience of the delta and omicron pandemic
waves and for the ongin of the data (e.g., C-FORWARD or CoVPN 5002). In the final weighted
multivaniable model, only two predictor variables, both enabling factors. remained significant at the
p=0.05 level. This included mdividuals who reported worrying about paying their rent or mortgage, who
had 2.33 higher odds of experiencing forgone surgical/dental procedures. compared those who did not
(p=0.001). Individuals who reported an income equal to or above $25 000 reported a 45% lower odds of

forgone surgical/dental procedures, compared to those with income less than $25.000 (p=0.007).

Table 3. Correlates of forgone surgical/dental procedures

. L Odds of
Variable fn:f:eu 95%CI | PVame | . d | swa P Value
Predisposing Factors
Age (n years)
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18-34 Bef — Bef
3549 0.98 (0.56,1.71) 0.937
50-64 0.83 (0.50, 1.38) 0.474
=635 0.72 (0.43,1.23) 0.233
Sex
Male Bef -— Bef Bef — Bef
Female 1.45 (0,99, 2.10) 0.054* 1.42 (0.96, 2.10) 0.082
Race
Anvy other race Ref -— Ref
African American/Black 1.03 (0.74, 1.45) 0.854
Married Parinered
Mot marned/cohabitating Bef -— Bef
Married/cohabitating 124 (0.89, 1.74) 0.206
Employment Status
Other Bef — Bef
Working full or part-time 0.91 (0.65,1.27) 0.567
Disability Status
Mot on disability status Bef -— Bef
On disability status 1.40 (0.86, 2.20) 0.179
| Highest education level
High school or less Bef -— Bef
Some college or more 0.98 (0.65,1.47) 0.919
Enabling Factors
Income
=%25.000 Bef -— Bef Bef — Bef
=525.000 0.58 (0.40, 0.83) 0.003* 0.55 (0.36, 0.84) 0.007**
No Bef — Bef Bef — Bef
Yes 229 (1.26,4.14) 0.006* 133 (0.64, 2.74) 0.441
Worry about rent
No Bef — Bef Bef — Bef
Yes 246 (1.67, 3.62) <0.001* 233 (1.43,3.77) 0.001**
Need Factors
T tonal lmitati
No Bef -— Bef Bef — Bef
Yes 1.61 (1.14, 2.28) 0.007* 1.23 (0.81, 1.85) 0.334
Mental illness
No Bef -— Bef Bef — Bef
Yes 1.38 (0,97, 1.96) 0.076* 1.14 (0,77, 1.67) 0.52
Substance use
No Bef -— Bef
Yes 1.58 (0.85,2.93) 0.145
Comorbidity Number
0 Bef — Bef Bef — Bef
1 1.10 (0.71, 1.70) 0.664 1.16 (0.64, 1.60) 0949
2+ 1.57 (1.06, 2.35) 0.025* 122 (0.79, 1.900 0366

"Model was adjusted for pandemic waves experienced and origin of the data (e.g | C-FORWARD or CoVPN 5002)
*Notates those variables in the bivariate models that had significance at p= 0.10 and were carried over to the final

multivanable model

**Notates those variables in the final adjusted model that had significance at p=0.05

Correlates of forgone emergent care

Table 4 presents the results of the weighted bivanate models of correlates of forgone emergent

care. Two predisposing factors were found to have significance at the p=0.10 level. including those who
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reported their sex at birth as female, compared to male (OR 2 48, p=0.027) and those who reported their
race as Black/African Amernican, compared to any other race (OR 2.17, p=0.051). Those who reported
losing their housing dunng the COVID-19 pandemic were also found to have higher odds of forgone
emergent care (OR. 1.46, p=0.008). Individuals with two or more comorbidities were found to have lower
odds of forgone emergent care, compared to individuals with none (OR 0.54, p=0.062). Each of these
variables were subsequently incorporated into the final, weighted multivariable model.

Table 4 also presents the results of this final model, with each observation weighted for person-
years in the pandemic, again adjusted for the expenience of the delta and omicron pandemic waves and for
the origin of the data (e g.. C-FORWARD or CoVFN 5002). Two predisposing factors were identified as
significant correlates of forgone emergent care. Participants who reported their sex at birth as female
reported a 2.25 odds of expeniencing forgone emergent healthcare, compared to males (p=0.015).
Individuals who reported their race as Black or African American had a 2.63 times higher odds of forgone
care. compared to any other race (p=0.030). Other significant correlates of forgone emergent healthcare
included individuals who reported losing their housing during the COVID-19 pandemic (OR 2.79,
p=0.010) and indrviduals with two or more comorbidities. compared to those with no comorbidities

(OR=0.39. p=0.008).

Table 4. Correlates of forgone emergent care

LA 0dds of
Variable forgone 5% CT P Value 959 CI P Value
care forgone care
Predisposing Factors
Age (in years)
18-34 Bef —_ Bef
3549 1.58 (0.68, 3.68) 0.286
50-64 1.17 (0.52, 2.66) 0.703
=65 144 (0.62,3.34) 0.398
Sex
Male Bef — Bef Bef — Bef
Female 248 (1.08 3.81) 0.027* 225 (1.17 432 0.015%*
Race
Anvy other race Ref -— Ref Ref — Fef
African Amenican/Black 217 (1.00,4.73) 0.051* 263 (1.10, 6.26) 0.030**
Married Partnered
Not married/cohabitating | Ref — Ref |
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Married/cohabitating 1.09 (0.64, 1.86) 0.747
Employment Status

Working full or part-time 1.02 (0.60. 1.7 0.953

Other Bef Bef
Disability Status
Mot on disability status Bef — Bef
On disability status 1.08 (0.56, 2.08) 0.813
| Highest education level
High school or less Bef — Bef
Some college or more 0.74 (0.42 1.29) 0.285
Enabling Factors
Income
=%25,000 Bef — Bef
=425,000 1.05 (0.61, 1.81) 0.859
No Bef —_ Bef Bef —_ Ref
Yes 146 (1.29, 5.66) 0.008* 279 (1.28, 6.06) 0.010**
‘Worry about rent
No Bef — Bef
Yes 1.10 (0.58 2.10) 0.772
Need Factors
T tonal lmitati
No Bef — Bef
Yes 0.83 (048 1.44) 0.500
Menial illness
No Bef — Bef
Yes 1.13 (0.66, 1.95) 0.648
Substance use
No Bef —_ Bef
Yes 0.80 (0.34, 1.88) 0.610
Comorbidity Number
0 Bef —_ Bef
1 (.86 (0.47,1.58) 0.629 0.76 (0.40, 1.44) 0.392
2+ 0.54 (0.28 1.03) 0.062* 0.39 (0.19, 0.78) 0.008**

"Model was adjusted for pandemic waves experienced and origin of the data (e.z., C-FORWARD or CoVEN 5002)
*Notates those variables in the bivariate models that had significance at p= 0.10 and were carried over to the final
mmltivariable model

**Notates those variables in the final adjusted mode] that had significance at p=0.05

Discussion

Using a combined analytic sample derived from two studies that used distinct, vet complimentary
sampling strategies, we explored the correlates of forgone care amongst individuals in Baltimore, MD
needing surgical/dental procedures and emergent healthcare during the COVID-19 pandemic. Using the
Gelberg et a. adapted model for healthcare utilization as our conceptual framework, we identified two
significant enabling/impeding correlates of forgone surgical/dental procedures: an annual income of
greater than or equal to $25,000, which appeared to be protective against forgone care, and worrying

about paying the rent or mortgage duning the COVID-19 pandemic, which increased one’s odds of
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expenencing forgone care. Significant correlates of forgone emergent healthcare covered all three of the
categories for healthcare utilization defined by Gelberg et al. Indrviduals reporting their sex at barth as
female and mdividuals identifying as Black or African American (predisposing factors), along with people
who had lost their housing during the pandemic (enabling/impeding factors) were found to have mcreased
odds of experiencing forgone care. However, having two or more comorbidities (need) was found to
lower the odds of forgone care, compared to those with no comorbidities.

This study adds to the literature as 1t 15 the first, to our knowledge. to capture correlates of
forgone surgical/dental procedures during the COVID-19 pandemic. We found that individuals with an
annual income less than $25,000 and individuals who were worried about payving their rent or mortgage
had higher odds of experiencing forgone surgical/dental procedures. This was not a complete surprise,
given persistent disparities among the socio-economically disadvantaged in access to and completion of
these types of procedures. For example. one cohort study conducted prior to the pandemic found that
personal or financial reasons accounted for one-quarter of patient-related surgical cancellations.’ Given
that the economic impacts of the pandemic have most greatly impacted lower-income individuals, they
are likely facing even greater financial barriers in accessing treatment.'® One study that looked
specifically at associations of the social determinants of health with access to elective procedures during
the early phase of the pandemic found disparities based on socioceconomic status, among other factors
including insurance status and distance to care.’

Delayed surgical and dental procedures can greatly impact patient’s health and long-term well-
being, with potentially deadly outcomes. For example. one study from the Icahn School of Medicine at
Mount Sinai found that 10% of patients who had delays in transcatheter aortic valve replacement
surgeries experienced a cardiac event in the first month after the delay.!” Additionally. backlogs in
procedures and shortages of matenials such as imaging contrast have continued to delay access to certain
procedures. even three years into the pandemic.'®!® Importantly. forgone surgical procedures have also
had significant economic impacts on US hospitals. with one study estimating a loss of approximately $16-

17 billion dollars per month in revenue during COVID-19.% These impacts have led to bankruptcy filings
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and closures of hospitals. particularly amongst those that serve rural communities, and will further
exacerbate inequities in access to care.”!

The findings of our analysis of correlates of forgone emergent care align somewhat with the
existing literature on the topic. Czeisler et al.. in their nationally representative survey, similarly found
that Black adults {(compared to White adults) had a higher prevalence ratio for forgone emergency care, as
well as more broadly for all care types (e.g.. routine and emergent care).” In contrast, Mever et al. found
that Black/African American mdividuals living in Baltimore had a lower overall odds of reporting forgone
care. when all forms of care were considered  This could be due to persistent health inequities that have
disenfranchised people of color for decades in Baltimore®, leading to reduced access to routine/chronic
care amongst this population, and thus fewer opportunities for forgone care, when including all care
tvpes. However, when narrowing the analyses to only emergent care. our study found a 2.6 times higher
odds of forgone care within this population. This may indicate higher usage of the emergent department
for routine or chronic care (and thus more opportunities for forgone emergent care), and also a greater
need for emergent care due to untreated chronic conditions, compared to individuals of other races.

We also found that individuals having two or more comorbidities have lower odds of
expenencing forgone care, compared to those with none. This differs from Czeisler. who found that
comorbidities increased the prevalence ratio of forgone care ™ This may indicate that individuals with
comorbidities represented in our sample have more established relationships with healthcare providers
and were thus less likely to expenence forgone care. Additionally, our study identified females as having
higher odds of forgone care, which may indicate additional barriers to care within this population in
Baltimore and may put them at imncreased risk for the downstream consequences of forgone care. For
example, during the early phases of the pandemic, may women had to balance competing demands, such
as caring for children unable to attend m-person schooling, which could have impacted their abality to

seek urgent healthcare when needed * Additionally, we identified higher odds of forzone emergent care

among individuals who had lost their housing during the pandemic. This provides further evidence of the
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compounding impacts of the pandemic on mdividuals’ financial stability and ability to access critical
healthcare resources.

Moving forward. concerted efforts will need to take place to help address the gaps in care that
have occurred due to delayed and forgone surgical/dental procedures, especially in the face of contimued
backlogs. Identifying which populations were most impacted by pandemic-related interruptions is an
important first step, but 1t will need to be followed by a systemic response to address existing barriers to
care that continue to perpetuate disparities in access to surgical and dental procedures, including during
crises such as pandemics. Additionally, as hospatals begin to incorporate lessons learned from COVID-19
into future public health emergency planning efforts. they must consider the downstream impacts of
actions such as cancellations of surgical procedures and how to proactively address or prevent them. For
example, ensuring an ample supply of personal protective equipment or creation of decision algorithms
for nisk-stratification of individuals scheduled for procedures could help build resilience within hospitals

2627 A dditionally, to help ensure patients continue to use the emergency

that provide surgical procedures.
department during future pandemics, hospitals must actively engage and communicate with the
community to build trust and convey cntical information such as availability of services and mfection
prevention and control measures.! Implementing home-based triage services similar to the US Centers for
Disease Prevention and Control’s “Flu on Call” helphne could also provide a mechamism for patients to

inquare about health concerns prior to visiting an emergency department and help to reduce unnecessary

visits in the midst of a crisis.

Limitations

This study 1s subject to several limitations. First. lack of a sufficient sample size for individuals
reporting forgone surgical/dental procedures likely reduced the power to detect significant differences 1
odds when comparing sub-groups. Similarly, the sample size of individuals reporting Hispanic/LatinX

origin was too small to allow mcorporation into the model. Second, imputation of missing data may have
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introduced biases i the analysis. Third, this study relied on participant-reported data. which may have
introduced biases i survey responses. Finally, because this study 1s a secondary data analysis of
combined study data. 1t 1s limited to data collected by both studies. For example, it would have been
beneficial to have additional data on why patients elected to forgo care (e.g.. due to fears of contagion,
etc.). their COVID-19 vaccination status, insurance status. and loss of employment expenienced during
the pandemic. as well as their healthcare utilization practices prior to the pandemic. However, these topics
were either not addressed in one of the parent studies or the way 1n which the questions were asked were

not comparable and thus prolibited aggregation across studies.

Conclusions

In summary, our study identified several correlates of forgone surgical/dental procedures and
emergent healthcare that spanned all three categonies of factors associated with healthcare utihization, as
described by Gelberg et al. It 1s critical that actions be taken to address and mitigate the impacts that
missed healthcare visits may have on short and long-term health. Additionally, efforts to improve health
system resilience for large-scale public health emergencies must incorporate ways to ensure continued
access to care for those most at-risk for interruptions. even in the midst of a crisis. This should also
include advocacy efforts for the importance m addressing existing health inequities as a key component of
emergency planning efforts. as no health system will be ready for a crisis until all members of the

commumity have equitable access to care.
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CHAPTER 6: SYNTHESIS/DISCUSSION
Summary of Findings

This dissertation investigated the impacts of the COVID-19 pandemic on healthcare access and
utilization by analvzing forgone chronic and preventive care, emergent care, and surgical and dental
procedures among adults living in Baltimore, MD. Data were abstracted from two parent studies that used
different. yet complimentary sampling strategies that increased representation of minoritized and under-
resourced populations, including the unhoused. impoverished. and people who suffer from mental 1llness
and substance use disorders. The resulting combined analytic sample provided a platform to explore
forgone care within one urban city that has historically suffered from structural racism, leading to
widespread disparities across the SSDoH. We believe the findings of this dissertation will supplement the
existing literature on forgone care duning the COVID-19 pandemic, which has primanily consisted of
national-level surveys completed via convenience sampling methods.

Paper 1 (Chapter 2) of this dissertation systematically reviewed the existing literature on
interruptions in service engagement, treatment adherence, and viral suppression among people living with
HIV (PWH) in the United States during the COVID-19 pandemic. The purpose of this chapter was to
serve as a case study of how the COVID-19 pandemic has impacted populations who require routine and
consistent engagement with the healthcare system. Additionally, because PWH experience poverty.
discrimination. and stigma that lead to health inequaties. they likely provide a window into how the
pandemic has impacted healthcare access and utilization among other marginalized and under-resourced
populations.

Paper 2 (Chapter 3) was the first of three manuscripts based upon the combined analytic sample.
This paper analyvzed the overall rate of forgone care and by sociodemographic and clinical characteristics
using person-tume in the pandemic. Paper 3 (Chapter 4) evaluated the impact of mndividual and
commumity-level SSDoH on forgone care during the COVID-19 pandemic. This chapter aimed to broaden
our understanding of forgone care during the COVID-19 pandemic beyond mdividual-level correlates,

recognizing the multilevel influencers of healthcare access and vtilization, including an mndividual s
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surrounding community. Paper 4 (Chapter 5) explored 1n greater depths the comrelates of forgone
emergent care and surgical/dental procedures. recognizing that the populations seeking out services within
these venues may differ. Further clarification of the different drivers of forgone care within each of these
care types can help imnform models of care that prevent similar interruptions duning future health
EMErgencies.

Across these chapters. several cross-cutting themes emerged as important considerations 1n our
exploration of forgone care during the COVID-19 pandemic amongst adults living 1n Baltimore, MD.

These themes are summarized below.

Housing instabilify negatively impacts healthcare access and utilization.

Individuals expeniencing housing instability had higher rates and odds of forgone care when
comparing those who reported not experiencing housing instability. In paper 2, mndividuals who reported
losing their homes and those who were wornied about paying their rent or mortgage during the pandemic
both had significantly higher rates of forgone care compared to those who did not. In paper 3, when
looking across any type of forgone care, agam individuals who reported losing their home or worryving
about paying for their housing had higher odds of forgone care. Interestingly, when looking separately at
different care types, only those who had lost their housing had a higher odds of forgone emergent care.
Conversely, only those who reported worrying about paying their rent or mortgage remained significant
when looking at correlates of forgone surgical/dental procedures. These findings together highlight that
financial mstability brought on or exacerbated by the pandemic may be forcing people to choose between
housing, healthcare. and other basic needs. Additionally, those who reported losing their housing may be

facing new geographic barners to healthcare as they seek to locate new shelter.

Under-resourced, marginalized, and vulnerable individuals whe require frequent engagement with the

health system suffered more interruptions in care.
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Individuals who reported being on disability status; reported functional limitations, such as a
physical, mental or emotional disability: and people who reported having a mental 1llness or substance
use disorder all expenienced higher rates of forgone care. as captured in paper 2. Paper 3 highlighted
stmilar disparities, where the presence of a functional limitation and reporting of mental 1llness were both
found to lead to a higher odds of forgone care. These mndviduals likely require more frequent and
consistent engagement with the healthcare system, and thus likely had more opportumities for missed
visits. Additionally, fears of contagion may have been an impetus for more forgone care in these
populations, particularly for those with disabilities that make them more vulnerable to SARS-CoV-2
infection and associated morbadity and mortality. Interestingly, this relationship was not significant when
locking individually at correlates of emergent care and surgical/dental procedures. This may be due to
several reasons. including existing barriers 1 access to surgical/dental procedures amongst these
populations (e.g.. they would not have any procedures to nuss) or existing relationships between patients
and providers that prevented forgoing of emergent healthcare, even if they forwent chronic or preventive

care.

Association between correlates and forgone care may be indicative of existing disparities.

Much of the analyses presented in papers 2. 3. and 4 align with existing research on forgone care
dunng the COVID-19 pandemic, which found higher rates and odds of forgone care within under-
resourced. vulnerable, and marginalized populations, including those expeniencing housing nstability,
those with functional limitations, those who have a mental illness, and individuals of the female sex.
However, one finding 1 our analysis that differed from existing research was the finding that individuals
who reported Black or African Amernican race had a lower odds of forgone care (any care type), when
compared to people reporting other races. Given the persistent health inequities that have disenfranchised
people of color for decades 1n Baltimore, this was a surprising finding. We hypothesize that this 1s likely
due to reduced access to care amongst this population, that led to fewer opportunities for forgone care.

This 15 supported by a finding in paper 4, which found that individuals reporting Black or African
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American race had over two and a half times the odds of forgone emergent care. This may mdicate higher
usage of the emergency department for routine or chronic care (and thus more opportunities for forgone
emergent care), and also a greater need for emergent care due to untreated chronic conditions. compared
to individuals of other races. Additional research that seeks to understand how these individual’s
healthcare utilization practices changed during vs. prior to the pandemic would be an important next step
in further investigating these findings and understanding how existing inequities have impacted healthcare

access and use dunng the pandemic among people of color living i Baltimore.

Community level deferminanis were not associafed with forgone care.

In paper 3, we investigated both indrvidual and community-level determinants of forgone care.
The impetus behind this analyses was other published literature on geographic inequities in COVID-19-
related outcomes, such as SARS-CoV-2 case counts and mortality rates. It was also conducted in light of
other, pre-pandemic research, which has shown mequities in health outcomes based upon geographic
metrics such as neighborhood crime rate, walkabality, public transportation accessibality, and proximity to
healthcare resources such as clinics, hospitals, and pharmacies. However. our study did not identify any
community-level factors that accounted for forgone care above and beyond individual-level factors such
as income and employvment. This may indicate that the pandemic impacted healthcare access and
utilization ubiquitously across Baltimore, regardless of geographic location. This may differ from
expenences pre-pandemic, which may have been more dniven by community-level determinants.
Additional research that seeks to compare pre-pandemic forgone care with forgone care expenienced
dunng different waves of the pandemic could help better tease out how community-level factors drive

healthcare access and utilization during and outside of a large-scale health emergency.
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Implications for Future Nursing Research, Policy, and Practice

The findings of this investigation into forgone care during the COVID-19 pandemic have
implications for nursing research. policy. and practice, particularly within the context of large-scale public
health emergency (PHE) preparedness and response and broader global health secunity (GHS)
strengthening efforts. Most urgently, health system providers should use the findings of our study and
others like them to identify which populations have expenenced forgone care duning the pandemic, so that
resources can be prioritized to those most 10 need. This should include targeted resources and tailored
plans of care that can mitigate or address any negative consequences of forgone care, such as loss of viral
suppression for PWH who did not have access to antiretrovirals or increased hemoglobin A1C 1n
individuals with diabetes who were unable to receive insulin. Registered and advance practice nurses
deliver a large proportion of community-based care and have established deep ties within communities
across the US. including the most marginalized.' Leveraging their knowledge and community
relationships can help ensure that gaps in care expenienced duning the pandemic are addressed quickly and
according to the needs and desires of the individual. Additionally, implementing community-based
interventions such as mobile clinics (see Chapter 5). which are often staffed by nurses, can bring
healthcare resources to the individual and could be an important means of addressing gaps in care
expenienced during the pandemic.

Additionally. health systems must identify ways to address forgone surgical/dental procedures,
which put patients at increased risk for more severe diseases that would have otherwise been treated more
expeditiously. Informed by the findings of our study, they can better prioritize those who are both at
greatest risk for long-term morbidity and mortality and had higher risk of expeniencing forgone care. This
will be critical in light of health systems that are becoming increasingly constrained by dwindling nursing
staff and supply shortages.?” Implementing surveillance programs that can monitor the short and long-
term 1mpacts of forgone care, such as monitoring for increases in cancer death rates, will also be

important to fully quantifying the impacts of the COVID-19 pandemic on population health *
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Moving forward. policy makers working in PHE preparedness and response and the broader GHS
arena must take into consideration the importance of strengthening health systems so that they are more
resilient in the face of large-scale threats such as pandemics. A resilient health system 1s one that can both
“prepare for and effectively respond to crises™ but also contmue to maintain core functions. including the
provision of routine healthcare that populations rely on a day-to-day basis.® An inability to continue to
provide these services—whether it be due to factors at the individual, community. or health system
level—exacerbates the toll of PHEs bevond the threat itself and can lead to health impacts that last for
decades.® For example. in the first year of the pandemic. there were as many as 160,000 excess deaths—
excluding those directly associated with COVID-19—and factors such as distuptions in healthcare access
and utilization have likely contributed.”® Additional research that seeks to better understand, both from
the patient and health system perspective, the reasons for these excess deaths. including how forgone care
may have contributed. can help inform resilience building efforts.

Recently, there has been mcreasing momentum behind incorporating components of health
systems resilience into GHS strengthening efforts ® This includes stronger investments in universal health
coverage and ensuring all individuals have access to “comprehensive, appropniate, timely. and quality
health services, without financial burden "'® Building and maintaining these core capacities in advance of
a PHE such as a pandemic can help ensure healthier communities that are more trusting of the health
system, which simultanecusly helps strengthen syndromic surveillance for future mfectious disease
outbreaks.' In the face of the next PHE. these systems can more quickly adapt and re-organize to ensure
continuity of care while managing the crisis at hand. A shaft towards universal health coverage will be
critical to strengthening health systems across the US. mncluding 1n Baltimore, and reducing forgone care
duning future crises. Advocacy from healthcare providers, including nurses. will be critical to the success
of these efforts.

Finally, pervasive social and structural inequities have led certain communities to bear a
disproportionate burden of COVID-19 related outcomes. including cases and deaths. For example, in

Baltimore City, Black/African Amernican individuals were 1.3 times more likely to die from COVID-19
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compared to White residents; Black/African American residents were also less likely to be vaccinated.!!
Addressing the upstream social, economic. and political structures that allow for inequities to persist
across the determinants of health must become a major focus of GHS strengthening efforts.'” In the most
recent Future of Nursing report, nurses are highlighted as having a central role in addressing health
inequities.! Building and supporting a diverse nursing workforce that has the knowledge. skills, abilities,
and capacity to fulfill this role will thus be critical and must be integrated into GHS-related policy and

planming.
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Strengths and Limitations

The proposed study 1s subject to several hmatations. First, because this dissertation mcluded
analysis of participant-reported survey data, there 1s the opportunity for recall bias, particularly for those
participants who enrolled long after the beginning of the COVID-19 pandemic. Measurement bias may
have also occurred. as participants may not have fully understood the survey questions. However, both
studies used trained research staff who helped to answer questions about the study survey and facilitate
memory of events relevant to the study outcomes, such as forgone care. Selection bias may have also
occurred, where those who were more likely to enroll in the parent studies were more or less likely to
report forgone care during the pandemic than the general population. However. the use of a multi-staged
sampling approach with over-sampling of hard-to-reach populations in the C-FORWARD study and use
of diverse venues and at different tumes/days of the week 1n the CoVPN 5002 study likely reduced the
impacts of this bias. Second, multiple imputation was used to address missing data across several
variables, which may have introduced biases in the analysis. However, a complete-case only sensitivity
analysis was run to check for biases, with results similar to those computed using the imputed dataset.
Third, lack of sufficient sample size prohibated calculation of rates and odds of forgone care among
individuals reporting Hispanic/LatinX ethnicity. This was despite efforts by both parent studies to enroll
individuals from this demographic, including use of bilingual staff members and translated study
materials. Fourth, because we were missing participant’s address for individuals recruited from the
CoVPN 5002 study, their CSA was assumed to be the venue of enrollment. While many of these venues
were housing developments. their assigned CSA may have not been accurate. Additionally, the use CSAs
may not have been granular enough to represent challenges mdividuals face related to community level
determunants of health. While data at the census block group would have been preferable. only data at the

CSA level was available for Baltimore.
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Conclusions

This dissertation revealed under-resourced. marginalized, and vulnerable populations had higher
rates and odds of forgone care during the COVID-19 pandemic in Baltimore, MD. While both individual
and community-level correlates of forgone care were investigated. only those at the individual-level were
found to be significant. However, additional research 1s necessary to better understand how healthcare
access and utilization practices changed. comparing pre-COVID-19 to during COVID-19. as well as what
factors may have driven forgone care. such as lack of access to transportation or lack of insurance.
Moving forward. it 15 imperative that health systems work to address gaps in care expenienced during the
COVID-19 pandemic, to reduce both its short and long-term health impacts. Additionally, incorporating
health systems strengthening efforts into broader GHS-related policy and planning can help ensure

continuity of care during future PHEs.
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APPENDIX

A.1 Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines for chapter 2

Sectionftopic # Checklist item el
on page #
TITLE
Title | 1 | Identify the report a5 a systematic review, meta-analysis, or both. Title Page
ABSTRACT
Structured summany 2 | Provide a structured summary including, as applicable; background, objectives; data sources; study eligibility critera, 1
participants, and inferventions; study appraisal and syrihesis methods; resuits; imitations; conclusions and
mplications of key findings; systematic review registration number.
INTRODUCTION
Raticnale 3 | Describve the rationale for the review in e context of what is already known. 23
Objectives 4 | Provide an expliclk statement of questions being addressed with referance 1o participants, iNtErventions, compansons,
oulnomes, and siudy design (PICOS).
METHODS
Protocol and registration 5 | Indicate if a review protocol exsts, f and where it can be accessed (2.0., Web address). and. if avallable, provide 3
registration information incleding registration number.
Eligibility criteria 6 | Spectfy study charactenstics (e.g., PICOS, length of follow-up) and report characienstics (e.g., years considensd, 45
tanguage, publication status) Used as criteria for eligibilty, giving rationale. ’
Information sources 7 | Describe all informistion sources (2.0, dalabases with dales of coverage, contact with siudy authers Lo identify
ariditional studies) in the ssarch and dats st searched 34
Search A | Present jull electronic search sirateqy for at lezst one database, including any Bmits used, such that it could be g2
repeated
Shudy seleciion 5 | State the process for s=lecting studies (e, screening, eligibdity, nduded in systematic review, and | if applicable, 5
ncludad in the meta-analysis).
Data collection process 10| Descibe method of data extraction from reports (eg., piloted forms, independenily, in duplicate) and any processes 5
for obtaining and confirming data from invesbgators.
Data tems 11 | List and define all variables for which data were sought (e.g., PICOS, funding sources) and any assumplions and
simplfications made. 5
Risk of bias in individual 12 | Describe methods used for assessing risk of bias of individual shudies (ncluding specification of whether this was
shudies done at the study o cutcome level), and how this information is 1o be used in amy data synthesis. 5.6
Summary measures 13 | State the principal summary measures (2.0., nsk ratio, diference in means). 7
Synihesis of results 14 | Descibe the methods of handling data and combining results of studies, if done, including measures of consistency
(e g, Fyfor each meta-analysis. i
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Reported

Section/topic # Checklist item
on page #
Risk of bias across studies 15 | Specify any assessment of risk of biss that may affect the cumutative evidence (e g, publication bias, seleclive NIA
repartng within siudes).
Additonal analysas 16 | Describe metnods of addmonal analyses (2.9., SSNSItty of subgroup analyses, meta-ragreesion), If done, Indcating NIA
which were pre-specified.
RESLULTS
Study selection 17 | Give numbers of studies screened, assessed for eligibility, and included in the review, with reascns for exclusions at T
@ach stage, idaeally with a Now diagram.
Study charactenstics 18 | For each study, present charactenstics for which data were extracted (2.9, study size, PICOS, tollow-up period) and (5,9 Tables
provide the citations. Il supp 3
Risk of bias within studies 19 | Present data on risk of bias of each study and, if available, any cutcome level assessment (see item 12 | Tabies HIl
Resulis of individual studies 20 | For all outcomes considered (benefits or harms), present, for each study: {a) smple summary data fior each 4-14, Tabke
Infervention group (o) effect estimates and confdance INtervals, ideally with 2 forest plot [V, supp 3
Synthesis of resuls 21 | Present resulls of each meta-analysis done, induding confidence intenvals and measures of consislency. HNIA
Risk of bias across studies 22 | Present resulis of any assessment of sk of blas acnss studies (see ltam 15). MN/A
Additonal analyses 23 | Give results of addiional analyses, 1 done (e.9., Sensithvity or Subgroup analyses, meta-regression [see am 16]). M/A
NSCUSSION
Summary of evidence 24 | Bummarize the main findings including the strength of evidence for each main outcome; consider their relevance o
Key Qroups (2.3., healthcare providars, users, and policy makers). 14-18
Limiations Diacuss Iimitations at study and cutcome level (e.g., nsk of kas|, and at review-level (e.q., incomplete retneval of 17
identified research, reporting bias).
Conclusions Provide a general nterpretation of the results in the context of other evidence, and implicafions for future research. 18
FUNDING
Funding 27 | Describe sources of funding for the systematic review and other support {e.g., supply of data); role of funders for the Title
systemalic review. page
Fram: Maoher O Liberati & Tetzla J. Atwan DG The PRISMA Group (2008) Prefered Reperting Tems tor Sysiematc Reviews and Meta-Analyses: The PRISMA Staement. FLeS Med 071 21000087

doi:1 01371 oumal. pmed 1000087
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A2 Search strategy for chapter 2: Review of the literature

Search
Dates

Search
Engine

Search Terms

01/01:20-
11/05/21

PubMed

"COVID-19"[Mesh] OR. "SARS-CoV-2"[Mesh] OF. "COVID-19"[tw] OR. "COVID 19"[tw] OR. "COVID19"[tw] OR. "COVID2019"[tw] OR.
"COVID 2019"[tw] OF. "COVID-2019"[tw] OF. "novel coronavirus"[tw] OR. "new coronavirns"[tw] OR "novel corona virus"[tw] OF. "new
corona vims"[tw] OR. "SARS-CoV-2"[tw] OR. "SARSCoV2"[tw] OF. "SARS-CoV2"[tw] OR. "20190CoV"[tw] OR. "2019-nCoV"[tw] OR.
"2019 coronavirns"[tw] OR. "2019 corona vims"[tw] OR. "coronavirus disease 2019"[tw] OF. "severe acute respiratory syndrome coronavirms
2"[om] OR. "severs acute respiratory syndrome coronavirus 2"[tw] OR. "sars-coronavims-2"[tw] OR. "corcnavirns disease 2019"[tw] OR
"corona virns disease 2019"[tw]

AND

(hiv infections[mh] OF. hiv[mh] OF. hiv[tw] OF. hiv-1[tw] OF. hiv-2[tw] OR. hiv1[tw] OR hiv2[tw] OF. “hiv infect* [tw] OR “luman
immmunodeficiency vimus [tw] OR. “lmman immmnedeficiency viros™[tw] OF. “uman immmne-deficiency vires™[tw] OR. “homan immmune-
deficiency vims tw] OR ({“human immmn™™) AND (“deficiency vims [tw])) OR. “acquired imnmnodeficiency syndrome™[tw] OR. “acquired
immmunodeficiency syndrome tw] OR. “acquired immmmino-deficiency syndrome tw] OR. “acquired imnmine-deficiency syndrome™Ttw] OF.
fq{;?[c)qmmd immmn*7) AND (“deficiency syndrome™[tw])))

(Tmpactftiab] OR. Impactsftiab] OR. Reduction[tiab] OR Reductions[tiab] OR Decrease[tiab] OR Decreases[tiab] OR Decreased]tiab] OR.
Declinetiab] OR Declines[tiab] OR. Changes[tiab] OR. Increase[tiab] OR Increases[tiab] OR. Increased[tiab])
AND

("United States" [mh] OR. "united states” [tiab] OR "usa" [tiab] OR. "united states” [ad] OR "usa” [ad] OR "Alabama" [tiab] OR. "Alabama"
[tiab] OR. "Alaska" [tiab] OR. "Arizona" [tiab] OR "Arkansas" [tiab] OR "California " [tiab] OR "Colorado” [tiab] OR. "Connecticut” [tiab] OR
"Delaware" [tiab] OR "District of Columbia” [tiab] OR. "Florida” [tiab] OR. "Georgia” [tiab] OR "Georgia" [tiab] OR. "Hawaii" [tiab] OR
"Idaho" [tiab] OR. "Tllinois " [tiab] OR. "Indiana" [tiab] OR. "lowa" [tiab] OR. "Kansas" [tiab] OR "Kentucky" [tiab] OR "Louisiana " [tiab] OR.
"Maine" [tiab] OR "Maryland” [tiab] OR. "Massachnsetts " [tiab] OR "Michigan" [tiab] OR "Minnesota" [tiab] OR "Mississippi” [tiab] OR
"Missousi” [tiab] OR. "Montana" [tiab] OR "Nebraska" [tiab] OR "Nevada” [tiab] OR "New Hampshire" [tiab] OR "New Jersey” [tiab] OR
"New Mexico" [tiab] OR "New York” [tiab] OR "North Carolina” [tiab] OR "North Dakota” [tiab] OR "Ohio™ [tiab] OR "Oklahoma" [tiab] OR
"Oregon" [tiab] OR "Pennsylvania” [tiab] OR "Rhode Island” [tiab] OR. "South Carolina” [tiab] OR "South Dakota" [tiab] OR. "Tennessee"
[tiab] OR. "Texas" [tiab] OR "Utah" [tiab] OR. "Vermont" [tiab] OR "Virginia" [tiab] OR "Washington" [tiab] OR "West Virginia" [tiab] OR
"Wisconsin" [tiab] OR "Wyoming" [tiab])

01/01:20-
11/05/21

CINAHL

(MH "COVID-19") OR. TI “COVID-19" OR. TI *COVID 197 OR. TI “COVID19” OR TI “COVID2019” OR. TI “COVID 2019”7 OR. TI
“COVID-2019" OF. TI “novel coronavimus™ OF. T “new coronavirus™ OR. TI “novel corona virs™ OR. T “new corona virus” OR TI “SARS-
CoV-2" OR. TI “SARSCoV2” OR. TI “SARS-CoV2” OF TI “20190CoV™" OF. TI “2019-nCoV™" OR TI “2019 coronavirus" OF. TI “2019 corona
vims” OR TI “coronavirs disease 2019 OR. TI “severe acute respiratory syndrome coronavims 27 OF. TI “severe acute

coronavirus 27 OF. TI “sars-coronavime-2" OR. TI “coronavims disease 20197 OR. TI “corona virus disease 20197 OE. AB “COVID-19" OR
AB “COVID 197 OF. AB “COVID19” OR. AB “COVID2019” OF. AB “COVID 20197 OF. AB “COVID-2019" OF. AB “novel coronavirns™
OF. AB “new coronavirus” OF. AB “novel corona virus” OF. AB “new corona virus” OF. AB “SARS-CoV-2" OR. AB “SARSCoV2” OR. AB
“SARS-CoV2” OR. AB “2019nCoV”" OF. AB “2019-nCo V" OF. AB “2019 coronavirus™ OF. AB “2019 corona virnus™ OB AB “coronavirus
disease 20197 OF. AB “severe acute respiratory syndrome coronavirus 27 OF. AB “severe acute respiratory syndrome coronavims 27 OR AB
“garz-coronavirus-2” OR AB “coronavirus disease 20197 OFR. AB “corona vims dizeaze 20197

AND

((MH "HIV Infections+") OR "hiv" OR. (MH "Homan Immmmodeficiency Vims+") OR hiv* ) OR ( human immmumnodeficiency vims OR
humanimomumedeficiency vims oF. homan immmmno-deficiency virus OR human immmme-deficiency vims OR. (homan immmn™®) W3 (deficiency
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vimus) ) O ( acquired imnmnodeficiency syndrome OR. acquired immmne-deficiency syndrome OF. acquired imnminedeficiency syndrome OF.
acquired inmmmo-deficiency syndrome OF. (acquired immmne) N3 (deficiency syndrome))
AND

TI impact OF. TI impacts OR. TI reduction OR. TI reductions OF. TI decrease OR. TI decreases OR. TI decreased OF. TI decline OF. TI
declines OR. TI changes OF. Tl increase OB TI increases OF. TI increased AB impact OR. AB impacts OR. AB reduction OF. AB reductions
OF. AB decrease OF. AB decreases OR. AB decreased OF. AB decline OR. AB declines OR. AB changes OF. AB increase OF. AB increases
OF. AB increased

AND

(MH “United States+™) OF. TI “united states™ OR. TIusa OF. TI alabama OF. TI al OR. TI alaska OR. T ak OR. TI arizona OR. TI az OR

TI arkansas OR. TI ar OR TI california OR. T ca OR. TI colorado OR. TI co OR.TI comnecticnt OR.TI ot OR.TI delaware OR. TI de OR
TI florida OR.TI i OR.TI georgia OF. TI ga OR TI hawaii OR. TT hi OR. TI idaho OR TI id OR TI illinois OR. TI i1 OR. TI indiana OF.
TI iowa OR. TI ia OF. TI kansas OR TI ks OR.TI kentucky OB TI ky OR. TI louisiana OR TI 1a OR. TI maine OR TI me OR TI maryland
OFR.TI massachnsetts OR. TI ma OF TI michigan OF. TI mi OF. TI minnesota OF. TI mn OF TT mississippi OR TI ms OR. TI missouri OR
TI mo OR TI montana OF. TT mt OF. TI nebraska OR TI neOR TI nevada OR TI ov OR. TI “new hampshire™ OR TI nh OR. TI “new
jersey” OFLTI nj OR. TI “pew mexico™ OR.TI nm OR TI “new york”™ OR. TI oy OR. TI “north carolina™ OR. TI nc OR. TI “north dakota™
ORTI nd OB TI chio OR.TI ch OR TI cklahoma OR TI ok OR.TI cregon OR.TI pennsylvania OF. TI pa OF. TI “rhode island™ OR TI ri
OR. TI “south carclina™ OF.TI sc OR.TI “south dakota™ OR TI sd OF. TI tennessee ORTI tn OR. TI texas OR. TI tx OR TI wtah OB TI ut
OB TI vermont OF. TI vt OR. TI virginia OF. TI va OR TI washington OFR. TI wa OB TI “west virginia™ OR. TI wv OR TI wisconsin OR
TI wi OR TI wyoming OF. TI wy OR. (MH *“United States+”) OR. AB “pnited states™ OF. AB usa OF. AB alabama OF. AB al OR AB alaska
OF.AB ak OR. AB anizona OB AB az OR AB arkansas OR. AB ar OR AB california OR. AB ca OR AB colorado OR AB co OR

AB connecABeut OB AB ct OR.AB delaware OF. AB de OF. AB florida OB AB flOR AB georpia OR AB ga OR AB hawaii O AB hi
OF AB idaho OF. AB id OF. AB illinois OR AB il OR AB indiana OF. AB iowa OR AB ia OF AB kansas OR AB ks OR AB kentucky
OF.AB ky OR AB louisiana OR. AB 1a OR AB maine OR AB me OF. AB maryland OF. AB massachmsetts OR. AB ma OR. AB michigan
OF. ABE mi OR AB minnesota OR. AB mn OF. AB mississippi OR AB ms OF. AB missouni OF. AB mo OR AB montana OF. AB mt OR
AEB nebraska OF. AB neOR AB nevada OR AB nv OR AB “new hampshire™ OF. AB nh OR AB “new jersey” OF.AB nj OR AB “new
mexico” OR. AB nm OF.AB “new york” OR.AB ny OR AB “north carolina™ OF. AB nc OF. AB “north dakota™ OFR. AB nd OR. AB chio
OF.AB oh OF. AB cklahoma OR. AB ok OF. AB oregon OF. AB pemnsylvania OR. AB pa OR AB “thode island™ OR.AB i OR. AB “south
carolina” OF. AB sc OR. AB “south dakota™ OF. AB sd OFR.AB tennessee OB AB tn OR. AB texas OR.AB tx OR ABE utah OF. AB ut OR.
AB vermont OR. AB vt OR AB virginia OF. AB va OFR. AB washington OF. AB wa OR AB “west virginia™ OR. AB wv OR. AB wisconsin
OB AE wi OR AB wyoming ORAB wy

01/01:20-
11/05/21

'coronavirus disease 2019"exp OR. “COVID-19":tiab OF. “COVID 19°:ti ab OR. "COVID19:ti ab OF. *COVID2019"tiab OR. “COVID
2019°41,ab OR. “"COVID-2019"ti,ab OR. ‘novel coronavirus’:tiab OF. ‘new coronavimms’tLab OF. ‘novel corona vims™11.ab OF. “new coroma
virus't,ab OR “SARS-CoV-2":tiab OF. “SARSCoV2 tiab OR “SARS-CoV2 :tiab OR “2019nCoV :tiab OR “2019-nCoV":tiab OR 2019
coronavirus ' ti.ab OR “2019 corona vims " -tiab OF. “coronavims disease 2019 ti,ab OR “severe acute respiratory syndrome coronavirus 27 :tiab
OF. “severe acute respiratory syndrome coronavirus 2':tiab OF. *sars-coronavirs-2":ti.ab OR. *coronavims disease 2019°:t1ab OF. “corona virus
disease 2019":ti_ab

AND

"human immmnedeficiency vims infection'/exp OR 'tmman immmunodeficiency virns infection’ OF. "hmman imnmnodeficiency vims'/exp OF.
"human immmnedeficiency virns' OR. ‘acquired immmune deficiency syndrome'exp OR. "acquired immmme deficiency syndrome' OF. ‘hiv:ab ti OR
"hiv-1"ab.ti OR hiv-2"-ab.ti OR. hiv]:ab,ti OR 'hiv2"ab ti OR 'uman immmnedeficiency virns'-ab i OF. human immmmedeficiency vims':ab,ti
OF. Tmman immmmo-deficiency virus-abti OR. Tmman immmne-deficiency virus':ab.ti OR ((human NEAR/4 immmne*) AND (deficiency
NEAR/4 virus)) OF. "acquired immmnodeficiency syndrome':ab ti OR. 'acquired immunedeficiency syndrome'-ab.ti OR. "acouired immmno-
deficiency syndrome"-ab. ti OF. "acquired immmme-deficiency syndrome'/exp OF. "acquired imnmne-deficiency syndrome’ OR. ({acquired
NEAR/4 immmmn*) AND (deficiency NEAR/4 syndrome))

AND

137




(impact-ti ab OR impacts-ti ab OR reduction-ti ab OR reductions-ti ab OR. decrease-ti ab OR decreases:ti ab OR decreased:ti ab OF. decline:ti ab
OF. declines:ti ab OF. changes:ti ab OF. increase:ti ab OR increases:tiab OR. increased-ti.ab) NOT (juvenile'/exp NOT "adult'/exp)

AND

(‘united states'/exp OF. "united states"ti ab OR. ‘usa'ti ab OR. "alabama'ti ab OR. "al"ti ab OF. 'alaska’ti ab OR. "ak’:ti ab OF. 'anzona"ti ab

OF. 'az’ti ab OR. "arkansas"ti ab OFR. 'ar"ti ab OR. 'california’ti ab O 'ca"tiab OR. 'colorado’ti ab OR. 'co’ti.ab OR. 'connecticut':ti ab

OF. 'ct"-ti ab OR. "delaware-ti ab OFR. 'de'-ti ab OR. 'florida’-ti ab OF.'fl'ti ab OR. 'georgia’-ti ab OR. 'ga’-ti ab OR "hawaii"-ti ab OR. 'hi"ti ab

OF. 'idaho'ti ab OR. 'id"ti ab OR "illincds"ti ab OR 'il"ti ab OR. 'indiana"ad OR. 'iowa'-tiab OF. 'ia"ti ab OR "kansas"ti ab OR ks"t_ab

OF. 'kentocky'ti ab OF. koy'tiab OF. Touisiana'-ti ab OF. la"ti ab OR. 'maine'-ti ab OR 'me'"-ti ab OR 'maryland':ti ab OF. 'massachnsetts"ti ab
OF.'ma'ti ab OF. 'michigan"ti ab OF. "'mi"ti ab OR 'minnesota’ti ab OF. 'mn':ti ab OF. "mussissippi"-ti ab OF. 'ms"ti ab OR. 'missouri'-ti ab
OF.'mo"ti_ab OR. 'montana’-ti ab OR. 'mit"-ti ab OF 'nebraska’ti ab OR. "ne:ti ab OF. "nevada'-ti ab OF. 'nv':ti ab OF. "new hampshire'ti ab
OF.'nh'"-ti ab OF. 'new jersey-tiab OR. 'nj"tiab OR 'new mexico'-tiab OF. 'nm'ti ab OR 'new york'ti ab OR 'ny"-tiab OR "north carolina’ti ab
OF.'nc"-ti.ab OR 'north dakota'ti ab OR. 'nd:ti ab OF. "ohio"ti ab OR "oh'-ti ab OR. "ocklahoma'"-ti ab OR. 'ol-tiab OR. 'oregon'-ti ab

OFR. 'pennsylvania’-ti ab OR "pa"-tiab OF. 'thode island'-ti ab OF. 'ri"-tLab OR. 'south carolina'-ti ab OF. 'sc':ti,ab OR. "south dakota’:ti ab

OR. 'sd':tiab OF. 'tennessee'ti_ ab OFR. 'tn'-ti ab OR. "texas"ti ab OR. "tx":tiab OF. "utah’ti ab OF. "ut"ti ab OF. ‘vermont'-ti ab OF. "wt':ti_ab

OR. virginia'ti ab OR 'va'-tLab OF. 'washington'-ti ab OF. 'wa'-tLab OF. "west virginia'-ti ab OR "wv'"-ti.ab OR. ‘wisconsin'ti ab OR ‘wi'tiab
OF. "'wyoming'-ti ab OR. "wy'-tiab)

01/01:20-
11/05/21

PsycINFO

DE "COVID-19" OF. SARS-CoV-2 OR. COVID-19 OF. "COVID 19" OF. COVID19 OF. COVID2019 OR. "COVID 2019" OR. COVID-2019
OF. "novel coronavirus" OR "new coronavims" OR. "novel corona vims" OR "new corona vims" OR SARS-CoV-2 OR. SARSCoV2 OF. SARS-
CoV2 OR. 2019nCoV OR 2019-nCoV OF. "2019 coronavims" OF. "2019 corona vims" OF. "coronavirs disease 2019" OR. "severe acute
respiratory syndrome coronavirus 2" OR "severe acute respiratory syndrome coronavirs 2" OR. sars-coronavirus-2 OR. "coronavirs disease
2019" OR. "corona virus disease 2019"

AND

DE "HIV" OF. DE "AIDS" OF. hiv OR. hiv-1 OR hiv-2 OR hivl OR hiv? OR "hiv infect*" OF. "human immminodeficiency vims"” OF. "hmman
immmunodeficiency vimus" OF. "human immmine-deficiency virs" OR. "homan immmine-deficiency vims" OR (("human imnmn*") AND
("deficiency vims™)) OF. "acquired immminodeficiency syndrome" OF. "acquired immminodeficiency syndrome" OF. "acquired immmno-
deficiency syndrome” OR. "acquired imnmne-deficiency syndrome" OR. ("acquired immmn*") AND ("deficiency syndrome"))

AND

Impact OF. Impacts OF. Reduction OF. Reductions OF. Decrease OF. Decreases OR Decreased OR. Decline OR. Declines OF. Changes OR.
Increase OF. Increases OF. Increased

AND

"United States" OF. "united states” OF usa OR. "united states” OF usa OF. Alabama OR. Alabama OF. Alaska OR. Arizona OR. Arkansas OR
California OF. Colorado OF. Connecticut OF. Delaware OF. "District of Colnmbia” OF. Florida OF. Georgia OF. Georgia OF. Hawaii OF. Idaho
OF. Illinois OF. Indiana OF. Iowa OF. Kansas OF. Kentucky OR Lomisiana OR. Maine OF. Maryland OR Massachmsetts OF. Michigan OR.
Minnesota OF. Mississippi OF. Missouri OR Montana OR. Nebraska OF. Nevada OR. "New Hampshire” OR. "New Jersey" OR. "New Mexico"
OF. "New York" OF. "North Carclina" OR "North Dakota”™ OF. Ohio OR. Oklahoma OF. Oregon OF. Pennsylvania OF. "Rhode Island" OR
"South Carolina” OR. "Scuth Dakota” OF. Tennessee OR. Texas OR. Utah OF. Vermont OF. Virginia OR. Washington OR. "West Virginia" OR
Wizsconsin OF. Wyoming

01/01:20-
11/05/21

Web of
Science

(COVID-19 OR. SARS-CoV-2 OR COVID-19 OR. "COVID 19" OF. COVID19 OF. covid(19 OF. "COVID 2019" OR. COVID-2019 OR. "novel
coronavirus" OR "new coronavins” OF. "novel corona vims" OF. "new corona vims" OR. SARS-CoV-2 OR. sarscov OF. SARS-CoV2 OR
2019ncovr OF. 2019-nCoWV OR. "2019 coronavirus" OF. "2019 corona vims" OR "coronavims disease 2019" OR. "severe acute respiratory
syndrome coronavims 2" OF. "severe acute respiratory syndrome corenavirus 2" OR. sars-coronavims-2 OR "coronavirus disease 2019" OR
"corona virns disease 2019™)

AND

("hiv infections” OF. hiv OR hiv OF_ hiv-1 OF. hiv-2 OR hivl OR hiv2 OR "hiv infect*" OF. "homan immmmnodeficiency vims" OR. "human
immmmnodeficiency vims" OF. "uman immmine-deficiency virns" OR. "homan immmine-deficiency virus" OR (("lnman imomn*") AND
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("deficiency virns")) OF. "acquired immminodeficiency syndrome" OF. "acquired immminodeficiency syndrome” OF. "acquired imnmmo-
ﬁﬁi&my syndrome"” OR. "acquired imnmne-deficiency syndrome" OR. ("acquired immmn*") AND ("deficiency syndrome")))

(Impact OF. Impacts OF. Reduction OR. Reductions OF. Decrease OR. Decreases OF. Decreased OFR. Decline OF. Declines OF. Changes OR.
Increase OR. Increases OR. Increased)

AND

("United States" OR "united states” OR usa OR. "pnited states” OF. usa OF. Alabama OR. Alabama OF. Alaska OR Anizona OR. Arkansas OR
California OF. Colorado OF. Connecticut OF. Delaware OF. "District of Columbia” OF. Florida OF. Georgia OF. Georgia OF. Hawaii OF. Idaho
OF. Ilinois OF. Indiana OF. Iowa OF. Kansas OF. Eentucky OR Lousiana OR Maine OF. Maryland OF. Massachusetts OF. Michigan OR
Minnesota OF. Mississippi OF. Missouri OR Montana OR Nebraska OF. Nevada OR. "New Hampshire” OR. "New Jersey" OR. "New Mexico"
OF. "New York" OF. "North Carclina" OF. "North Dakota” OF. Ohio OR. Oklahoma OF. Oregon OF. Pennsylvania OF. "Rhode Island" OR
"South Carolina" OR. "South Dakota” OF. Tennessee OR. Texas OR. Utah OF. Vermont OF. Virginia OR. Washington OR. "West Virginia" OR
Wisconsin OF. Wyoming)
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A.3 In-depth reporting of siudy findings for chapter 2: Review of the literature

Reference

Algarin et al
(2020)

Anchns et al.
{2021)

Bogart et al.
(2021)

Campbell et al.

(2021)

Study
Design
cs

Sample & Location

-Older adults enrolled
in a clinical trial

-Patients at a HIV
primary care clinic

-San Francisco, CA

- Black Americans
participating in an RCT

-Los Angeles Counnty,
CA

Dbser;:ble]ﬁ;:;ﬂre & Time Pexind (3)
-Response to smrvey - After Mar 13,
questions on the effects 2020 (exact dates
of C19 on HIV care not specified)
(=16 FWH)
-Compared telehealth -Pre-C19: Oct 1,
and in-persom visits and | 2019 to Mar 16,
non-attendance rates 2020
nsing patient records -Dharing C19: Mar
(0966 records) 17 to Jun 30, 2020
-Perceptions around
telehealth via mmltiple-
choice and open-ended
smrvey gquestions (p=202
participanis)
-ART adherence from - May to Jul, 2020
Medication Event
Meonitoring System data
and survey questions
(=101 FWH)
-Percent change in -Pre-C19: Jan 13 to
messages exchanged Mar 1, 2020
(=497 PL members)

-Druring C19: Mar 2
-Challenges seeking HIV |~ to Apr 19, 2020
care via message content
thematic i
(o=6,668 message
exchanges)
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Study Data
Retention/Engagement
-83 3% (10 of 12 who had a schednled visit) kept HIV
care visits after start of social distancing
-83 3% (10 of 12 who had a case manager) maintained
contact with case manager after start of social distancing

ART

-100% (16/16) received ART

Retenti ngagement

PreC19:

-In-person and telehealth nonattendance rates: 16.5%, (%0
-Telehealth- 5.3% of all visits

During C19-

-In-person and telehealth nonattendance rates: 6.1%,
13.7%

-Telehealth- 86 9% of all visits

-46.9% preferred in-person visits (vs. telehealth); 41.8%
had no preference

-20.5% more likely to attend visits in-person

-Advantages of telehealth: convenience, safety from
exposure to C19, privacy benefits

-Disadvantages: comnmnication’ technical issues, lack of
familiarity, lack of trust and human connection

Retenti ngagement

-22% reported negative health consequences because of
C19

-18% cancelled/avoided medical care

ART

-53% (26 of 49 with adherence data) were adherent to
ART (=80% of doses taken in past month)

-6% unable to get HIV medications

-Reporting more negative impacts of the pandemic (e.g.,
decreased work, decreased access to transportation) was
associated with lower odds of ART adherence”
Retention/Engagement
Comparing duning C19 to pre-C19:

-25% increase in messages exchanged
-Increase in mean weekly member message rate from
0.55 to 0.68°

-Increase in mean weekly provider message rate from
43210 591*

-Change in weekly administrator message rate not
significant

C19-related messages (n=591)

Statistical Test®

OR=).50**

P=0211*+*
A= 31*+



Chen et al.
(2021)

Cooley et al
(2021)

Dawson &
Kates (2020)

El Nahal et al
(2021)

-Black MSM and
transgender women
enrolled in an existing

-Chicago, IL

- Patients who were
previcus stody enrollees

- Directly fonded Fyan
White medical provider

-MNatiomal

-Patients enrolled in an
HIV climical cohort
with a scheduled visit

-Baltimore, MD

-Response to telephone
swrvey on the impacts of
C19 (=00 HIV+, n=132
HIV-)

- Responses to
telephone/email survey
on impacts of C19
(=133 HIV+, 34 HIV-)

-Percentage of providers
(n=161) reporting
changes in the provision
of services

-Proportion of patients
from pre-C19 (n=2,010)
and during C19
(0=1.929) time periods

that completed 1 or more

scheduled visits

Early C19: Apr 20
to Jun 2, 2020

Later C19: Jun 3-
Jul 31, 2020

-Apr to May, 2020

_Ang 18 to Sept 4,
2020

PreC19: Sept 1,
2019 to Mar 15,
2020

Druring C19: Mar
16 to Sept 30, 2020
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-Functions meluded: information exchange (82%),
rapport building (50%)

-Message topics inchnded: medical (38%), social (26%),
app-related isspes/challenges (64%)

- C19 related topics: care coordination (43%),
riskprecautions (22%), social impacts (22%), concern for
others (17%), mental health (15%), physical symptoms
(5%)

ART

-Of those PWH on ART (n=78), 21.8% reported that it
was harder to access ART during C19. 62.8% reported no
change. and 15 4% reported that it was easier

-Those who experienced greater travel-related financial
burden®, were exposed to IPV®, or who lost inswrance®
during the pandemic had increased perceived difficulty in
accessing ART

Retention/Engagement

-13.5% of PWH reported changes/loss in medical care,
compared to 3.7% of HIV negative participants®

-No difference between groups in rate of job/income loss

Yiral Suppression
96% of PWH had undetectable VL

Betention/Engagement

-30% reported an increase in new patients

-40% saw a change in payer mix; 49% saw increase in
uninsured patients

-24% reported no change in how well clients” needs were
being met

-25% reported slightly improved retention; 38% reported
no change; 28% reported a slight decline in retention in
care

-92% reduced on-site staff

-99% reported offering telehealth (compared to 22% pre-
C19)

-47% of visits completed using telehealth

-66% reduced laboratory visit frequency

ART

-80% offered mmlti-month ART prescription services;
others offered home delivery or used mail crder
prescription services

Betention/Engagement

PreC19-

-88% completed at least 1 visit

-Dilder (=60 years) individoals, men, and those VS more
likely to complete visit

*PR=6.2%*
YPR=2.T*
‘PR=35*

*13.5% PWH vs. 3.7%
HIV-**

*Pre-C19
prevalence=88%;
During C19
prevalence=01%**
*Pre C19
prevalence=86%;



Ennis et al. RR
(2021)

Fadul et al. QLRR
(2021)

Genbergetal = CS
(2021)

-Patients from
Commminity Healthcare
clinics living with or at
nisk for HIV

-Flonida

- Visits to an HIV clinic

-Nebraska

- Members of the ATDS
Linked to the
IntraVenouns Expenence

- Descriptive statistics
and adjusted odds of
completing a telehealth
visit via video nsing
attendance and EMR.
data (n=4.280 HIV+, 593
HIV-; 11,006
encounters)

- Telehealth attendance
and VS rates nsing
patient charts (p=1.559
scheduled clinic visits,
inchuding new patients;
1,167 established patient
visits)

- Survey responses
(=144 HIC+, 295 HIV-)
on C19 related
intermuptions in
healthcare

_Apr1to Oct 31,
2020

-Apr 1 to Oct 30,
2020

- Apr to Jun, 2020
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-91% completed at least 1 visit (in-person or
telemedicine)

-84% had at least one scheduled telemedicine visit; 99%
completed at least one wvisit

-16% scheduled for in-person visit only; 48% completed
at least one visit

Comparing pre-C19 to during C19:

-Increase in visit completion (in-person or telemedicine)
during C19 compared to pre-C19*

-Increase in visit completion during C19 (compared to
pre-C19) for women® and Black individuals®
Retention/E

-89 9% of PWH or at risk for HTV with at least one
schednled video visit did mot miss it
-Patients who identified as Black® or Latinx®. were on
public insurance®, had detectable VI, identified as
heterosexual®, or were older® had lower odds of
completing video telehealth visits

-Odds of completing a video telehealth wisit did not differ
between FWH and those without HTV

Yiral

-93 8% had undetectable VL

Retention/E

-21% of all scheduled visits missed

-35% of established patient visits conducted via telephone
At end of Oct 2020

-53 patients out of care compared to 34 at baseline (pre-
C19)

-Decrease in medical visit frequency to 55% (compared
to 69% at baseline); medical visit frequency defined as
“the percentage of patients who had cne wvisit in each §
months of the preceding 24 months with at least 60 days
between visits™

-Increase in gap in care to 24% (compared to 14% at
baseline); gaps in care defined as “the percentage of
patients who had no visit in the preceding 6 months™
-Successful telehealth implementation strategies: review
of bamiers/facilitators, identification/education of
telehealth champions, organization of clinician meetings,
staff training

Yiral

-93.1% of established patients were VS; higher VS rates
found in those who received a telemedicine vs. in-person
wisit?

Retention/E

-6% of all participants reported challenges accessing
healthcare in the previous month; no difference between
PWH and those not living with HTV

During C19
prevalence=03%%*
“Pre-C19
prevalence=88%;
During C19
prevalence=01%**

*OR=0.30**
HOR=0.67*
‘OR=0.25**
40R=0 40+
SOR=0.40**
fOR=0 96**

*Telemedicine visit:
97% VS; in-person
visit: 91% VS**



Gwadz et al. MM
{2021)

Hickeyetal | TSA

(2021)

-Baltimore, MD

- Black or Latino PWH
from low-SES
participating im an
existing study

-MNew York City, NY

- Patients enrolled in
POP-UF, a care model
for PWH experiencing
homelessness

-San Francisco, CA

-Survey (=96) that -Apr 16 to Ang 7,
measured the impacts of | 2020

C19 on ability to get

visits, and effects on HIV

management

-Semi-structured

interviews (n=24)

- Comparison of mean -Pre-C19: Oct 17,
mumber of visits, VS 2019 to Mar 16,
rates, and proportion 2020

with a monthly visit

(=85 patients) using Druring C19: Mar
POP-UP data 17 to Ang 16, 2020
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ART

-86% of PWH who were on ART (2=130) reported
having a month’s supply

-94% of PWH who were on ART (2=130) reported
receiving information about how to get ART dunng
lockdowns

Retention/E

-69.8% reported cancellations of visits and closures of
HCP office

-60.4% reported cancellation/closure of social worker
provider visit

-41.7% cancelled clinic/doctor’s visit due to fear of
contagion

-Telehealth challenges inchuded lack of access to
smartphones (especially for those experiencing
homelessness), computers, and the internet, and lack of
interaction

-Strong preference for telehealth due to lack of travel
required

ART

-13.5%/9 4% were unable to go to the pharmacy/unable

to obtain their medications

-2 3% of participants on ART (n=86) stopped taking their
ficati

-39 5% of participants cn ART increased how often they
-55.8% reported that the pandemic increased their desire
to adhere to ART regimen

-21.8% reported that the C19 mterrupted how they took
their ART

Betention/Engagement

PreC19-

-1.6 mean visits per patient-month

-64% patients had monthly visit

-1.7 mean visits per patient-month

-58% patients had monthly visit

-No significant difference in odds of having a monthly
wisit when comparing during C19 to pre-C19

Yiral Suppression

PreC19:

-48% of patients VS

-47% of patients VS

-No significant difference in odds of viral suppression
when companng pre-C19 to dunng C19



Hochstatteret | LS
al. (2020)

Kalichmanet LS
al. (2020)

Ealichman et Cs
al (2021)

McGimnisetal = RR
(2021)

- PWH and substance
use dizorder at HIV

-Wisconsin

- PWH (ages 20-37
years) who were also
positive for active
substance nse

-Atlanta, GA

- Members of the
Veterans Aging Cobort
Study living with HTV
with at least one
outpatient visit

-MNatiomal

-Survey responses on
impacts of C19
comparning pre-C19
(=194 weekly surveys,
60 individnals) to during
C19 (p=148 weekly
smrveys, 43 individuals)

-Percentage of survey
participants (n=162) who
reported data on HIV
treatment status

- Swrvey responses
(=148 HIV+, 338 HIV-)
to questions on C19
related disroptions in
healtheare

- Comparison of clinic
visits, VL tests, ART
medication refill length
and ART coverage

ing 2019 to 2020
(=27,674 records)

Pre-C19: Jan 31 to
Mar 12, 2020

Druring C19: Mar
24 to May 4, 2020

-Began in Mar 2020

_Apr13toJul 2,
2020

March 1, 2019 to
February 29, 2020
(“20197)

March 1, 2020 to

February 28, 2021
(20207)
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Retention/Engagement

-Decreased incidence in reporting ability to keep next
appointment with HIV provider during C19 compared to
pre-C19*

ART
-Higher odds of missed ART dose at least 2 days of the
week during C19 compared to pre-C19

Retention/E

-19% of participants missed HIV clinic visit within the
past 30 days; 43% reported these cancellations were
related to C19

-45% reported having visits cancelled by their provider
during the pandemic

ART Prescriptions

-Practicing greater C19 protective behaviors was
associated with greater difficulty in accessing
medications* and getting to a pharmacy®

-ART adherence improved significantly the month after
the begimning of COVID-19 protective actions®
Retention/E

-45% of men living w/HIV cancelled climic visits doe to
C19 (compared to 30% of men living w/o HIV}®

-63% of men living w/HIV's clinic closed or cancelled
wisits doe to C19 (compared to 33% of men living w/o

ART

-96% of men living w/HIV reported taking ART curently

-No reported significant difference between men living w/

ws. w/'o HIV in getting to the pharmacy or getting their
ficati

Yiral Suppression

-88% of men living w/HIV reported undetectable VL
Betention/Engagement

2019:

-96% had at least one general medicine or infections
disease (GM/ID) visit (virtoal or in-persomn)

-27% of all visits virtual

-In-person visits: men (95%), women (91%)

-Virtual visits: men (57%), women (62%)

2020:

-95% had at least one GM/ID visit (virtual or in-person)
-64% of all visits virtual

-In-person visits: men (80%), women (77%)

-Virtual visits: men (89%), women (92%)

[RR=092*
HOR=2.81*

=10.8%*
¥I=T O+
f=172%*

=112%*
Fi’=3g o**



McKay et al
(2021)

Neguyen et al.

(2021)

Qiao et al.
(2021)

Rhodes et al
(2021)

- LGBTQ individnals
(age 18+) recruited on
social media

-Naticnal

- Individuals (=50 years
of age) who identified
as being HIV positive

Palm Springs, CA

- Byan White clinics

-South Carolina

-Participants of the
weCare infervention

- Survey responses
(=728 gay/bisexual
men) on impacts of C19

- Percentage of
participants (n=100) who
reported interroptions in
healthcare and
medications during C19

-Data included country
level indicators (social
economic status,
COVID-19 cases, HIV
cases)

-Service interruptions
reported in clinic
PIOETam process reports
(=27 climics)

-Participant experiences
during C19 via semi-

~Apr 10 to May 10,

2020

May to Jul, 2020

-Mar, 2020

~Apr 23 to May 23,

2020
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ART

2019:

-85% taking ART

-39% had ART refills for greater than 90 days
2020:

-84% taking ART

-51% had ART refills for greater than 90 days
-ART coverage similar for both 2019 and 2020

Yiral

2019:

-82% had VLs measured

-92% of those measured were VS

-VLs measured: men (82%), women (73%)

2020:

-74% had VLs measnred

-91% of those measured were VS

Vs measured: men (74%), women (67%)
Retention/Engagement

-HIV positive men 55% maore likely to report difficulty in
accessing healthcare compared to HIV negative men

Retention/Engagement
-46% reported an inability to attend clinic visits due to
C19

ART

-24% reported missing ART medications

-Younger (age 51-63) group more likely to miss a dose of
HIV medication than those 64 years and older®

-Inability to attend visits was associated with increased
odds of missing a dose of HIV medication®

Yiral Suppression

-90.8% self-reported undetectable VL
Betention/Engagement

-Climics reported widespread adoption of telehealth
-55.6% reported partial intermiptions in services, 25.9%
reported complete interroptions, 11.1% reported minimal
intermuptions, and 7.4% reported no inferruptions
-Severity of service disruption did not comrespond to
density of C19 cases

-Areas with no HIV service intermiptions had higher
percentage of insured individuals (in post-hoc analysis)
-Two clinics stopped home visits and support groups
-Two clinics helped patients pick up their medications
Retention/Engagement

*Two-sided Fisher's
exact test=H.7%*
BOR=3.70*



Sanchez et al.

(2020

Sorbera et al.
(2021)

Spinelli et al.
(2020)

Tamargoetal @ CS,ER - Participants from the
Miami Adnlt Studies on

(2021)

-North Carolina

- Responses from the
American Men’s
Internet Survey

-MNatiomal

- PWH who needed
ART renewals or

follow-up during C19

- PWH on publicly
fimded insurance who
attend a safety-net

-San Francisco, CA

HIV cohort

structured interviews
(o=15)

-Percentage of
respondents (n=1,051;
122 identified as HTV+)
replying to questions on
HIV treatment impacts

- Comparison of pre-C19

and post-C19 VS rates
via clinic data (n=211
patients)

- OF. of wiral
nonsuppression and no-
show visits i
pre-C19 (n=4.153 visits)
to doring C19 (n=1,997
visits) using clinic data

- Comparison of ART
adherence and visit
attendance using survey

Apr 213, 2020

-Pre-C19: 1 year
prior to Mar 13,
2020

-Post-C19: Mar 13
to Jul 20, 2020

Pre-C19: Dec 1,
2019 to Feb 29,
2020

-Dharing C19: Apr 1
to 30, 2020

Jul to Aug, 2020
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-Reported no intermptions in HIV care, but did
care (e.g., dentist, efc.)

ART Prescriptions

-Reported successfully obtaining HIV prescriptions
-Challenges in adherence noted, specifically doe to

. sons in daily outi

Retention/Engagement

-27% of PWH reported decreased HIV care visits
-19.7% reported trouble making or keeping HIV care
=

-23 8% reported decreased access to getting VLs taken

ART

ART Frescriptions

-8.2% and 6.6% reported challenges getting or filling
ART prescriptions

-4.9% reported decreased medication adherence
ART ipti

-Climical pharmacists in the treatment center helped to
assess ART adherence and need for laboratory work

Yiral Suppression

-No difference was found in those VS comparing pre-
(88.6%) and post-C19 (85.3%)

- No difference was found in those with an undetectable
VL comparing pre- (81.5%) and post-C19 (74.4%)
-Percentage with CD4 cell count =200 cells/mm?®
decreased®

Retention/E

-31% of wisits were no-shows pre-C19; 30% were no-
shows duning C19

-Odds of no-shows comypaning during C19 to pre-C19
were not significantly different

-Those experiencing homelessness had reduced odds for
no-show visit during C19°

-Those who had telehealth visits had reduced odds for no-
show visit during C19 compared to in-person visits®

Yiral Suppression

-Increased odds for nnsuppressed VL comparing during
C19 to pre-C1%

-Viral nonsuppression higher in those experiencing
homelessness during C19¢

-Younger individuals (<35 years)® and Black individuals®
had increased odds of viral nonsuppression both pre- and
during C19

Retention/E

-FWH had a higher odds of having a visit to a HCP
within the last 6 months compared to those withouwt HTV®

*Pre-C19
prevalence=02 6%;
During C19
prevalence=T8 3%**

*OR=0.64 [95% CI
0.48.0.85]
SOR=0.56 [95% CI
0.36-0.86]
< OR=1.31 [95% CI
1.08-1.53]

4 OR=3.36 [95% CI
2.74.4.17]
*]1.29 [95% CT 1.11-
1.51]
£1.60 [95% CT 1.30-
1.91]

OR=4.11**
HOR=0.52*



-Miami FL
Wion & Miller | CS - PWH (ages 18+)
{2021) recruited via social

media platforms

-Naticnal

P =0.05; **P =0.01

responses and clinic data
(=183 HIV+, 116 HIV-)

- Participant responses -Apr 23-30, 2020
(m=83) to rating of C19

pandemic factors and to

the HIV Self-

Management Scale

-PWH had a lower odds of avoiding healtheare within the
last month compared to those without HIV?

-6% of PWH reported missing an HIV-related visit in the
last month (34.6% were cancelled)

-No significant change in healthcare wtilization among
PWH comparing doring to before C19

ART

-99 5% of PWH on ART

-13 2% awvoided piclang up their HTV medication

-No significant change in the percentage reporting
muissing doses of ART in the last week during C19 (8.2%)
compared to 10.4% before C19
Retention/Engagement

-50% of those who reported attending HTV support
groups (0=14) could no longer attend due to C19
-Reported low to moderate difficulty in

with their provider about HIV concerns during C19
-Reported moderate to high confidence in getting
assistance from HIV provider or pharmacy
-Comparing during C19 to pre-C19: decrease in Social
Support domain mean score® and overall self-
management mean score® on the HIV Self Management

Viral
-94 1% self-reported being VS

'Statistical test left blank if it is not applicable (e.z., no statistical test was completed) or if the specific test performed or resulting p-valhie was not provided by the study authors

*Mlean score difference
=_[.45%*
*Mean score difference
=_1.27%*

Legend: MM-mrxed methods, RR-retrospective review of existing data, CS-cross-sectional swrvey, LS-longitudmal survey, TSA-infermupted time series analysis, (I-quality mprovement study, QL-qualitative stydt, C19-
COVID-192, ART-anti-retroviral therapy, HIV-human mmumedeficiency virus, VL-viral load, VS-arally suppressed, FWH-people living with HIV, ECT-randomized controlled tnal, OR-odds rafio, Cl-confidence inferval,
SEE-SMWEM HCP-healthcare provider, EMFE.-electromic medical record, PR-prevalence rafio
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A4 Parent study questionnaire (C-FORWARD)

Date: | /

M M oD D ¥ ¥ Y Y

For many of the questions in this survey, we will ask about the time prior to when the COVID-19 pandemic started. The
date that we will use for this is March 1, 2020. We would like to first ask some questions about yourself and your
background. Remember there are no right or wrong answers and your answers are completely confidential.

1.

SECTION 1: DEMOGRAPHICS

What was your biological sex assigned at birth?
| | Male

| | Female

|| MNon-binary

Male/Man

Female/\Woman

Mon-binary

Transgender man/Female-to-Male (FTM)
Transgender woman/Male-to-Female (MTF)

Which of the following best describe your marital status?
| | Single

Monogamaous, in a relationship

| In more than one relationship

equivalent to years of school.

Hawve never gone to school

5" grade or less

6" to 8™ grade

9" to 12" grade, no diploma

High school graduate or GED completed

what? CHECK ALL THAT APPLY

Working full-time (40 hours per week)

Working part-time (Less than 40 hours per weak)
Retired

Keaping house

Student

Other (Specify: )

What terms best express how you describe your gender identity?

We would like to know about what you do- Are you working now,

MNone of these describe me
Prefer not to answer

Gender non-binaryiGenderquean'Gendar nonconforming
Agender

Bigender

Mone of these describe me

Prefar not to answer

Engaged
Married

Other (Specify )

What is your highest level of education you have achieved outside or in the United States? Grades are roughly

Some college levelitechnicalfvocationalfassociate's degree
Bachelor's degres

Other advanced degree (Master's, doctoral degree)

Prefar not to answear

Don't know

looking for work, retired, keeping house, a student or

Only temporarily laid off, sick leave or matermity leave
Looking for work, unemployed

Disabled, permanently or temporarily

Prefar mot to say

Don't Know

Are you considered an essential worker? An essential worker is someone who was required to go to work even when

stay at home orders were in place in Maryland.
|:| Yes |:| Mo

Would any of these describe where you work?
Mursing care facilities
Wisiting nurse or home health aide service
Building cleaning services
Public transportation
Corrections facility
EMT or paramedic services
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[[] pontknow

Meat packing farm facility

Agriculture and food production facility
Grocery Store

Construction

Mo



8. Are you currently a caregiver for a dependent/dependents in your home? A dependent is anyone who relies on you for
help with activities of daily living, including children under the age of 18 years or an older adult with chronic disease or

disability.

[] ves [] me

[[] pontknow

9. What was your household annual income_in 2019 from all sources before taxes? This includes all income from both

formal and informal employment.
less than $15,000

$15,000 - 19,999

£20,000 - $24,999

£25,000 - $34,999

$35,000 - $40,999

£50,000 - £74,000
§75,000 - $99,999
£100,000 and above
Don't know

Refuse to Answer

10. Including yourself, how many people depend on this income? This can include people who don't live with you now.

11 4
2 i
3 i

T |:| 10 or more Don't know
8 Refuse to
a answer

11. Pder to the COVID-18 pandemic (March 1, 2020), was your household paying lower rent because the Federal, State

or Local government was paying part of the cost?

|:| Yes Mo
12. Were you born in the United States?
|:| Yes |:| Mo

13. Do you speak a language other than English at home?

Yes

|:| Don't Know |:| Refuse to Answer

|:| Don't Know |:| Refuse to Answer

[] Me(GOTO Q14)

13a. What Language(s): CHECK ALL THAT APPLY

Spanish
Vietnamese
Mandarin

Cantonese llokano
Tagalog Navajo
Hawaiian Other (Specify: )

14. Which of the following best represents how you think of yourself at this time?

Gay
Lesbian

Bisexual
Mone of these describe me
Prefer not to answer

@ Straight; that is, not gay or lesbian, etc.

SECTION 2: COVID-19 SYMPTOMS, TESTING AND TREATMENT EXPERIENCE

1.

Since February 1, 2020, have you thought you had COVID-197
Yes Mo

[] rm not sure/Don't know

2. Since February 1. 2020, have you had....?
Yes No Don't remember
a. Fever or chills O O O
b. Cough O O O
c. Shortness of breath or difficulty breathing O O O
d. Lack of energy or general tired feeling O O O
e. Muscle or body aches O O O
f. Headache O O O
g. MNew loss of taste or smell O O O
h. Sore throat, congestion, or runny nose O O O
i. Feeling sick to your stomach or vomiting, diarrhea O O O
j-  Abdominal pain O O O
k. Skin rash O O O
L O O O

Other symptom (describe:

If you said NO to QUESTION 1 and you said No/Don’t Know to all symptoms (QUESTION 2), GO TO QUESTION 10
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Mo

3. Inthe past 7 days, have you thought you had COVID-197
Yes ]

[] rm not sure/Don't know

4. Inthe past 7 days, —5.  If you had this s m, did the symptom
have you had any of affect your ability to do your normal activities?
the following [Only answer this question for the
symptoms? symptoms you have had in the past 7 days]

The symptom
| had the really bothered The symptom
symptom, but me. It was was very bad. |
| could still do hard to do was not able to
normal normal do activities that
NO YES activities activities | usually do
a. Fever or chills 1 (GO TO Q4b) OO O O O
b. Cough O (GO TO Q4c) O O O O
c. Shortness of breath or difficulty breathing O (GO TO Q4d) O O O O
d. Lack of energy or general tired feeling O (GO TO Q4de) O O O O
e. Muscle or body aches O (GO TO Q4f) O O O O
f. Headache O (GO TO Q4g) O O | O
g. New loss of taste or smell O(oToQsh) 0O m m| m|
h. Sore throat, congestion or runny nose O (GO TO Q4i) O O | O
i. Feeling sick to your stomach or vomiting, O (GO TO Q4j) O O O O
diarrhea
j-  Abdominal Pain O (GO TO Q4k) O a O O
k. Skin rash O (Go TO Q4i) O O | O
I.  Other symptom (describe: O O~ O O O
)

Now think about the two weeks prior to your most recent symptoms.

6. Inthe two weeks prior to developing your most recent symptoms, had anyone in your household including yourself
traveled outside of Baltimore, Maryland or the US? CHECK ALL THAT APPLY
H Yes, outside of Baltimore City H Yes, outside of the US [] Don't Know/remember
Yes, outside of Maryland No
7. Inthe two weeks prior to developing your most recent symptoms, did you do any of the following?
CHECK ALL THAT APPLY
Left the house for work [ ] Visited with friends and/or family (that don't live with
Left the house for school you) at your home
Visited with friends and or/family (who don't live with MNone of the above
you) outside of the home Don't know Unsure
8. Inthe two weeks prior to developing your most recent symptoms, did you have contact with someone who tested
sitive for COVID-197
No [] Yes, someone in my home and someone outside my
Yes, someone in my home home
Yes, someone outside my home [] Don't know/Unsure
9. Inthe two weeks prior to developing your most recent symptoms, did you have contact with someone who had

symptoms of COVID-18, but who had not yet tested positive or had not yet had a test?

[] Yes, someone in my home and someone outside my
home

[ ] Don't know/Unsure

No
Yes, someone in my home
Yes, someone outside my home

10. Do you have allergies (such as seasonal or non-seasonal)?

[] Yes

[] Mo
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11. Have you ever wanted or needed to get a test for COVID-197

[] No(GO TO Q12)

|: [] Yes
11a. Why did you want or need to get tested for COVID-197 If you have been tested multiple times, think about all
of the reasons why you were tested each time. (CHECK ALL THAT APPLY)

You had symptoms

Someone else in your household had symptoms
Someone else in your household tested positive
for COVID-19

[] You wanted to get tested before visiting an

eldery relative
You were required to get tested for school
You went to an event/large gathering

[ ] Someone else you had close contact with had You were curious and wanted to know status
sympltoms Other (describe:

[ ] Someone else you had close contact with tested
positive for COVID-19

[] You needed to get a test before a medical }
procedure

12. Have you gver been tested for COVID-197 Here we are asking about whether you have been tested for the virus

itself. This is typically done with a swab that goes into your nose.

— H Yes (GO TO Q12b) Don't Know (GO TO Q21)
No

Prefer not to answer (GO TO Q21)

|;>123. What is the main reason you have you not been tested for COVID-197 CHECK ALL THAT APPLY
[ | You haven't felt sick

You have felt sick, but didn’t feel sick enough to get tested

You felt sick but didn't think you had COVID-19

You felt sick but weren't aware of COVID-19 until after you felt better

You were told by a healthcare provider to self-quarantine instead of getting tested

Testing was not available to you

You were afraid to get tested

You were afraid of how people would treat you if you tested positive

You were concerned about not being able to work if you tested positive

You thought by going to a testing center you would be exposed tofinfected with COVID-19
You haven't had transportation to or from a testing location

You were worried about not being able to pay

You didn't know where to go for testing

You didn't have someone to watch your children/other people in your care while you went
You haven't been able to take time off of work for testing

Don't know/unsure

| | Other (Specify: )

AFTER ANSWERING Q12a, GO TO Q21

Please tell us more about your experience with COVID-19 testing. Here we are interested in testing for the virus which is
typically done with a swab that goes into your nose.

—»12b.How many times have you been tested for COVID-197 D D times

{Enter 37 if you don't know)
12¢. In which month were you first tested for COVID-19
January April July Oclober
February May August November
March June September December

12d. In which year did you first have a COVID-19 test?
[] 2019 []2020 [[]2021

12e. Thinking about that first COVID-19 test, how would you rate your experience from knowing where to call,
scheduling the test, going to the testing site and receiving the results.

Very Easy Very difficult
Easy Prefer not to say

Somewhat difficult
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13. Have you ever tested positive for COVID-197

H Yes [ ] Don't Know (GO TO Q14)
|:' No (GO TO Q14) | | Prefer not to Answer (GO TO Q14)
13a. What month did you first test positive for COVID-19 -
January April | | July Oclober
February May || Awugust November
March June || September December

13b. What year did you first test positive for COVID-19?
[] 2019 []2020 [[]2021

13c. After you tested positive for COVID-19, were you asked by someone to give the names of people who you had
spent time with so they could be notified that they might have been exposed to COVID-197
[] Mo [1ves [ ] Don't Know/Unsure
The next 6 questions are about your most recent COVID-19 test whether it was positive or negative.

14. What month did you have your most recent test for COVID-197

January April July Oclober
February May August November
March June September December

15. What year did you have your most recent test for COVID-19?
[] 2019 [] 2020 [] 2021

16. When you were tested most recently, why did you get tested for COVID-197? CHECK ALL THAT APPLY

You had symptoms

Someone else in your housshold had
symploms

Someone else in your housshold tested
positive for COVID-19

Someone else you had close contact with
had symptoms

Someone else you had close contact with
tested positive for COVID-19

You needed to get a test before a medical
procedure.

O00ad

17. What was the result of your most recent COVID-19 test?
| | Megative

Positive

MNever obtained my results

18. How were you tested for your most recent result?
| | MWasal Swab
|| Throat Swab

You needed to get tested before travel/visiting an
elderly relative

You were required to get tested for school/work
You went to an event/large gathering

You were curious and wanted to know your status
Other (Describe:

Indeterminate
Don't Know

Prefer not to Answer

Blood sample
Saliva
Don't Know/Unsure

19. When had your most recent COVID-19 test, how long (like hours/days/weeks) did it take you to get a test for

COoVID-197 -
| | Same day | | 57 days
|| Within 48 hours | | More than a week
| | 34 days L_| Don't Know/Unsure

20. After your most recent COVID-19 test, how long did it take you to get your test results back (once you were tested)?

Same day | | More than a week
Within 48 hours L_| Don't Know/Unsure
3-4 days

5-7 days
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21. There are also tests that can tell us whether you have antibodies to COVID-19. These antibodies tell us whether you
have been previously infected with COVID-19. This is usually a blood test. Have you ever had an antibody test for

COVID-197
|:D Yes [] No (GO TO Q22) [] rm not sure (GO TO Q22)
21a. Have you ever tested positive for COVID-19 antibodies?
r [] Yes [] No (GO TO Q22) [] rm not sure (GO TO Q22)
21b. What month did you most recently test positive for antibodies to COVID-197
January April July Oclober
February May August November
March June September December

21c. What year did you have your most recent positive test for COVID-19 antibodies?
[] 2019 [] 2020 [] 2021

22. Have you ever taken any medications for the treatment of COVID-197
— 1] Yes [] No (GO TO Q23) [] rm not sure (Go TO Q23)

—® 22a. Were they prescribed to you by a health care provider?
Yes
Yes, | took both medications that were and were not prescribed by a health care provider
No

23. Since February 1. 2020, did you go to the emergency room or were you admitted to the hospital because of COVID-

19 related symptoms?
—— 1] Yes [] No (GO TO Q24)

— 23a. How long were you hospitalized? D D Ddays

(Write 000 if you went to the Emergency Room only and didn’t get admitted)
(Write 387 if you are not sure)

The next two questions are about COVID-19 testing in your community

24. | know where | can get COVID-18 testing in my community.

| | Strongly disagree Agree

| | Disagree Strongly Agree
| | Meither disagree or agree

25. Itis easy to get tested for COVID-18.

| | Strongly disagree Agree

| | Disagree Strongly Agree
| | Meither disagree or agree
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SECTION 3: ADOPTION OF PREVENTIVE BEHAVIORS INCLUDING IN THE WORKPLACE

The next questions are about the actions you have taken to keep you and your family safe from COVID-19.
First, think about your household.

1. Inthe past 2 weeks, has everyone in your household including yourself practiced social distancing (i.e., reduced your
physical contact with people outside of your home in social, work, or school settings by avoiding groups of 10 or more
and staying 6 feet away from other people when out in public and wearing a face mask)?

No [] Yes, all household members practiced social
Yes, some but not all household members practiced distancing (GO TO Q2)
social distancing [] 1don't know (GO TO Q2)

1a. What is the main reason everyone in your household did not practice social distancing?
CHECK ALL THAT APPLY

1

[l

People have been vaccinated Mot under stay at home orders

Don't feel that social distancing was helping to Don't feel like it is necessary because we are
reduce virus spread wearing masks

Too difficult to maintain social distancing [ ] 1can't always control my children’s behavior and
Tired of social distancing the context of their activities (such as a sports
Someone in your household is working in a practice, get together with friends, etc.)

seftting where they cannot maintain social Don't Know/Unsure

distance Other, describe why:

Mot worried about getting COVID-19

Now please think about things you have been doing in the past 2 weeks to protect yourself and your family from

COoviD-18

2. Please tell me which of the following things you have been doing in the past 2 weeks. Are you:
CHECK ALL THAT APPLY

[ ] Washing hands/using hand sanitizer every time you
enter your home

Disinfecting surfaces in your household with
bleach/alcohol seating
Disinfecting or wiping down groceries
Disinfecting or wiping down mail or packages
Reducing how often you go to the store for
groceries/supplies

Mot going to stores for reasons other than

O 0] O

Avoiding or cancelling travel or vacation plans
Mot ordering food from restaurants/ordering less
Mot visiting restaurants even those with outdoor

Wearing a mask when out in public

Avoiding gatherings with people outside of your home
Keeping my children home as much as possible
Avoiding public places/crowds

Staying home as much as you can

groceries/medication

154



3.

Please tell me which of the following things you have been doing in the past 2 weeks

Don't

Have you ... Yes MNo Remembe

r
a. Gone to a place of worship (ex. church, mosque, temple) for an indoor service O O O
b. Goneto a place of worship (ex. church, mosque, temple) for an outdoor service O O O
c. Gone to a place of worship (ex. church, mosque, temple) for some other reason (e.g., food bank, meating) O O O
d. Visited with friends, neighbors or relatives at your home or theirs and spent time outdoors O O |
&. Visited with friends, neighbors or relatives at your home or theirs and spent time indoors O O O
i Spent time at the beach O O O
g. Spenttime at an outdoor pool O O O
h. Participated in a group outdoor fitness activity O O O
i. Goneto a bar and spent time outdoors O O O
j. Gonetoabar and spent time indoors a O O
k. Eaten outdoors at a restaurant O O O
|. Eaten indoors at a restaurant O O O
m. Gone to a grocery store or pharmacy O O O
n. Gone to a store other than a grocery store or pharmacy O O O
o. Worked out in an indoor gym O O O
p. Gone to a salon, spa, barber shop or tattoo parlor O O O
q. Gone to a movie theatre, auditorium or stadium O O O
r. Gone to a social gathering or event outside of your home where there were more than 10 people a O O
s. Gone to a soclal gathering or event outside of your home where there were more than 100 people O O O
t  Used public transportation O O O
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4. Thinking about all of the times in the past 2 weeks that you interacted with people inside (like at a friend's home,
store, restaurant or bar...
| Never Sometimes Always Not applicable
a. How often did you practice social distancing (e.g., O O O
maintain 6-foot distance)?
b. How often did you wear a mask? O O O
5. Thinking about all of the times in the past 2 weeks that you interacted with people in outdoor activity (like at an
outdoor barfrestaurant or pool)...
| Never Sometimes Always Not applicable
a. How often did you practice social distancing (e.qg., O O O
maintain & foot distance)?
b. How often did you wear a mask ? O O O
6. In your workplace, do you have access to necessary facilities to wash?
[] Yes, all of the time [ ] Rarely
| | Yes, most of the time | | Motatall
|| Some of the time | | Mot applicable (if not working for any reason)
7. Does your work require you to be in close contact (i.e., within 6 feet) with others?
| | Yes, all of the time | | Rarely
| | Yes, most of the time | | Mot atall
|| Some of the time | | Mot applicable (if not working for any reason)
8. In your workplace, do you have access to necessary personal protective equipment (PPE)?
| | Yes, all of the time | | Rarely
| | Yes, most of the time | | Motatall
|| Some of the time | | Mot applicable (if not working for any reason)



SECTION 4: COMORBIDITIES AND HEALTH CARE ACCESS

The next questions are about health conditions you may have and how your health care has been impacted by the
COVID-19 pandemic.

1. Are you currently pregnant?
[] Yes [] Mo [] Mot applicable

2. How tall are you without shoes? Please choose the units you would like to use for height.

I P | I P [ eters LI L contimetrs

3. How much do you weigh without clothes or shoes? Please choose the units you would like to use for weight.
If you are currently pregnant, how much did you weigh before your pregnancy?

L1 0 pouncs L1 D kiograms

Do you have any of the following health conditions? CHECK ALL THAT APPLY
Yes

o

Don't Know/! Unsure

Diabetes

Cardiovascular disease (CVD or heart disease)
Hypertension (HTN, high blood pressure)
Immunocompromised condition

Autoimmune disease

Cancer diagnosis andfor treatment within past 12 months
Chronic kidney disease

Asthma

Chronic obstructive pulmonary disease (COPD)
Other chronic lung disease

Sickle cell anemia

Depression

Alcohol or substance use disorder

Injection drug use

Other mental health disorder

Other chronic condition

PORPITEFT T SE M0 A0 DD
NN I
o O [ 3

N

4a1. If you said YES to Cardiovascular disease (Q4b), which of the following cardiovascular conditions do you have?

Yes Mo

a. Congestive heart failure Ll Ll

b. Myocarditis/pericarditis L] Ll

c. History of stroke(s) ] 1

d. History of heart attack(s) ] Ll

e. Other [l |
Describe:

4a2. If you said YES to Immunocompromised condition (Q4d), which of the following immune disorders do you have?

Yes No
a. Transplant recipient Ll Ll
b. HIV positive ] Ll
c. Other ] Ll

Describe:
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5. Do you take chronic medication for any of the conditions listed above?
Dy‘r"jes [] No (GO TO Q6) [[] Don't know (GO TO Q6)

5a. Since the COVID-19 pandemic, (March 1, 2020), have you experienced any delays or interruptions of treatment
as a result of COVID-197
[] Yes [] No [] rm not sure/Don't know

6. Since the COVID-18 pandemic (March 1. 2020). did vou...

Yes No Don't Know! Unsure
a. MNeed to see a health care provider for a routine follow-up visit or a new health or O (| O
mental health concem that was not related to COVID-19
b. Skip/miss any in person or video/phone appointments with a health care provider O O |
because of COVID-19
c. Goto any appointment with a health care provider in person | O O
d. Have an appointment with a health care provider by phone or video | | O

7. Since the COVID-19 pandemic (March 1, 2020}, did you need to go to the emergency room/hospital for a condition
that was not related to COVID-197

[] Yes [1 No (GO TO Q8) [] Don't know (GO TO Q8)
E 7a. Did you go to the emergency room/hospital when you needed to?
[] Yes [] Mo [] Don't Know
8. Since the COVID-19 pandemic (March 1, 2020), did you need to have a major medical or dental procedure such as
su ?
—rgﬁy Yes [] No (GO TO Q9) [] Don't Know (GO TO Q9)
* 8a.Did you postpone this medical or dental procedure because of COVID-197
[] Yes [] Mo [] Don't Know
8b. Have you now had this medical or dental procedure?
[] Yes [] Mo [] Don't Know
9. Would you say your health in general is excellent, very good, good, fair, or poor?
Excellent Poor
Very good Prefer not to answer
Good Don't know
Fair

10. The next questions are about limitations that you might have.

Yes Mo Prefer not to say

a. Do you have a disability that interferes with your ability to carry out daily O O O
activities? Examples of daily activities include walking, climbing stairs,
shopping, balancing a checkbook, bathing or dressing.

b. Are you limited in any way in any activities because of physical, mental, O | |
or emotional problems

¢. Do you have serious difficulty concentrating, remembering things, or O O O
making decisions

d. Do you have difficulty doing errands alone, such as visiting a doctor’s O | |
office or shopping

eg. Do you now have any health problem that requires you to use special O O O
equipment, such as a cane, a wheelchair, a special bed, or a special
telephone (Include occasional use or use in certain circumstances)

f. Do you have serious difficulty walking or climbing stairs O | |

g. Are you blind or do you have serious difficulty seeing even when O | |
wearing glasses

h. Do you have difficulty dressing or bathing O | O
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11. Are you deaf or do you have serious difficulty hearing?
—— [ ] Yes [] Mo [] Prefer not to say
(GO TO SECTION 5) (GO TO SECTION 5)

—11a. Do you wear a hearing aid or have a cochlear implant?
Yes [] Mo [] Prefer not to say

SECTION 5: CORONAVIRUS IMPACT AND PANDEMIC STRESS

The next questions are about how COVID-19 has impacted you and your household. For the next several questions, think
about whether any of these things have happened to your household after March 1. 2020 as a result of COVID-19 even if
this is not happening currently.

1. Have you, or has anyone in your household, experienced a loss of employment income since the start of the COVID-
19 pandemic (March 2020)?
—[ ] Yes [] No (GO TOQ2)

—» 1b. Hawve you or your household member requested unemployment benefits?
—[ ] Yes [] No(GOTO Q2) [[] Don't know (GO TO Q2)

L & 1¢. Have you or your household member received unemployment benefits?

No Yes, everyone who requested received benefits
Yes, but not everyone who requested have Don't Know/Unsure

received benefits

2. What is your primary kind of health insurance or health care plan that you have now?

|| 1do NOT have health insurance (GO TO Q4) Don't know
| | Public (Medicare, Medicaid, Tricare) Prefer not to answer
|| Private (purchased directly or through
Employment)
3. Did you lose health coverage because of the COVID-19 pandemic?
| | Yes No
|| Prefer not to answer Don't know

4. Atany time since March 1. 2020,

Mo Yes Mot applicable Don’t Know/Unsure
a. Have you or someone in your household had to spend time taking care of
your children because of school cancellation, loss of daycare, nanny, O O O |
changes in childcare, etc.
b. Have you or someone in your household to spend more time taking care of O O O O
elders because you lost caregivers, removed someone from a facility, etc.
c. Have you or anyone in your household lost housing or become homeless O O O O
d. Has your household been unable to pay your rent/mortgage O O O O
e. Has your household had difficulty paying for any basic needs including O O O O
food, housing, clothing, electricity
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5. Atany time since March 1. 2020, have you or someone in your household been told to self-isolate or quarantine
because you or they were infected, exposed or had symptoms? By quarantine, | mean separating yourself from other
people, even those in the househald, to prevent others from getting sick.

Yes

No (GO TO Q6)

Don't Know (GO TO Q6)

— 5a. When you or your household members were told to self-isolate or quarantine, were you or they able to
maintain the self-isolation/quarantine for the entire time that was recommended?
Yes

L%E Dont know

5b. Why were you/the household member not able to self-isolate/quarantine or maintain it for the whole time
that was recommended?

Yes No Don't Know
a. Mot enough bedrooms to isolate in own bedroom O O O
b. Had to share a bathroom with others in household O O O
c. Meal preparation/eating O O O
d. Had to care for young children O O O
e. Had to care for an elderly family member O O O
f.  Had to continue working even though | was sick O O O
g. Was tired of being indoors O O O
h. Too much of a hassle O O O

6. If you were to test positive for COVID-19, would you be able to isolate without losing your job?

[] Yes [] No [ ] Don't Know [ ] Mot applicable
7. If you would be exposed to somecne with COVID-19, would you be able to quarantine without losing your job?
Yes [] No [ ] Don't Know Mot applicable
8. Has anyone in your family died that you suspected or knew had COVID-19?
Yes [] No (GO TO Q9) [[] Don't know (GO TO Q9)

8a. How many family members died that you knew or suspected had COVID-19? D D [Write 97 if Unsure]

8b. Did any of your family members die alone either in their home or in a nursing home?
[] Yes [] No [ ] Don't Know [ ] Refuse to Answer

9. The COVID-19 Pandemic may cause challenges for some people, whether they get COVID-19 or not. In the past 6
months have you or your family experienced any of the below changes?

Mo, not a Yes, a minor Yes, a major
challenge challenge challenge

a. Getting the healthcare | need (including for mental health) O [H] O

b. Having a place to stay/live O O O

c. Getting enough food to eat O O O

d. Having clean water to drink O O O

e. Gefting the medicine | need O O O

f. Getting where | need to go O O O
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Now think about things that might have happened in the past month

10. In the past month, have you earned income? By income | mean both formal and informal income.
Yes Mo (GO TO 10A)
Don't know (GO TO Q10C

10a. In the past month, what is the main reason you have
not eamed income?

H | lost my job |:| | don't regularly earn income because | am retired
I had to quit my job because | was concemed or for some other reason
about COVID-19 risk My choice
| had to quit my job to care for children or elders ﬁ Don't Know/Unsure
| am not able to find a job Other (Specify: )
Mot enough business or clients

GO TO Q11 after answering this question

10b. In the past month, have you left your home for work?
Yes [] No [] rm not sure/Don't know

10c. In the past month, have you been working for fewer hours, the same number of hours, or more hours than you
were working before COVID-197

Fewer hours More hours
The same Don't Know/Unsure

—»

11. In the past month, has your household income changed relative to what your household was earning prior to COVID-
197

ED Yes [] No (GO TO Q12) [] Don'tknow (GO TO Q12)
11a. How has your income changed in the past month?
[] Increased [ ] Decreased [] Don't Know/Unsure

12. In the past month, did you or any household member have to eat fewer meals in a day or smaller meals than usual

because there was not enough food?
Yes [] Mo [[] Don't know
(GO TO SECTION 6) (GO TO SECTION 6)

12a. Is this happening more or less often than the time before the COVID-10 pandemic (March 1, 2020)7?
It is worse now, compared to before the pandemic It is better now, compared to before the pandemic
It is about the same now Don't Know/Unsure

SECTION 6: MENTAL HEALTH

The next questions are about how you have been feeling.

1. Inthe past 2 weeks, how often...

Mot at all or less
than 1 day 1-2 days 3-4 days &-7 days

a. Have you felt nervous, anxious, or on edge? O O O O
b. Have you felt depressed? O O O O
c. Have you felt lonely? O O O O
d. Have you felt hopeful about the future? O O O O
e. Have you had physical reactions, such as sweating, O O O O

trouble breathing, nausea, or a pounding heart, when

thinking about your experience with the COVID-19

pandemic?
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2. Please tell me if you agree or disagree with the following statements:

Neither

Strongly Agree nor Strongly

Disagree  Disagree  Disagree Agree Agree
g. |am worried about getting COVID-19 O (| O O O
h. | am very worried about my family/friends getting COVID-19. O a O | O
i. | am very worried about giving someone else COVID-19. O (| O O O
j- I have a hard time sleeping because of COVID-19 O a O | O
k. | have had difficulties concentrating because of COVID-19 O (| O O O
.  Thinking about COVID-19 makes me very anxious. O a O | O
m. | am feeling overwhelmed by COVID-19 O (| O O O
n. | am worried about money because of COVID-19. O a O | O
0. | am worried about having enough food because of COVID-19. O (| O O O
p. | am worried about loss of income if | get sick from COVID-19. O a O | O
g. |am spending more money because of COVID-19 O (| O O O
r. | am worried about medical bills if | get sick from COVID-19. O a O | O

Think about your experiences with your neighbors and in your neighborhood since the COVID-19 pandemic (March 1,
2020). Do you agree or disagree with the following staterments?

| Agree Disagree Don't Know/
Mot Sure

3. | can count on people in my neighborhood to help me if I'm sick. O O O

4. My neighbors would go to the store for me if I'm sick. O O O

SECTION 7: SUBSTANCE USE

The next questions about whether you have used any substances like cigarettes or alcohol in the past month.
Please remember that all of your responses are confidential.

1. Have you gver smoked cigarettes or used an electronic nlooﬁnﬁmdud (e-cigarette, vape, juul)?

[] Yes [] No (GO TO Q2) Don't Know (GO TO Q2) Refuse to Answer
[ (GO TO Q2)
1a. Do you now smoke cigarettes?
Every day Refuse to answer (GO TO Q1C)
Some days (GO TO Q1C) Don't know (GO TO Q1C)

Not at all (GO TO Q1C)

1b. If you smoke every day, on average, how many cigarettes per day do you smoke? D D Cigarettes per day
[Write 97 if Unsure]

1c. Since the COVID-19 pandemic (March 1., 2020}, have you smoked cigarettes more or less than usual?
Less than usual | | More than usual
The same amount L_| Don't Know/Unsure

1d. Do you now use electronic cigarettes every day, some days, rarely, or not at all?

Every day | | Mot atall (GO TO Q2)
Some days | | Refuse to answer (GO TO Q2)
Rarely | | Don't know (GO TO Q2)
1e. On average on the days that you used electronic cigarettes in the past month, how many times each day

did you use your electronic nicotine product (e-cigarette, vape, juul), whether you took one puff or several?

D D Times per day [Write 97 if Unsure]
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1f. Since the COVID-19 pandemic (March 1. 2020), have you used electronic nicotine products more or less

than usual?
Less than usual More than usual
The same amount Don't Know/Unsure

2. Inyour entire life, have you had at least 1 drink of any kind of alcohol, not counting small tastes or sips?

Yes [] No(GOTO Q3) [] Refuse to Answer
(GO TO Q3)
2a. How often do you have a drink containing alcohol?
Mever 2-3 times a week
Monthly or less 4 or more times a week
2-4 times a month Don't know or refuse to answer

2b. Since the COVID-19 pandemic (March 1. 2020}, have you drank alcohol more or less than usual?
Less than usual More than usual

The same amount Don't Know/Unsure

3. Have you ever used marijuana?
Yes [] Mo [] Don't Know [ ] Refuse to Answer

(GO TO SECTION 8) (GO TO SECTION 8) (GO TO SECTION 8)

3a. In the past month, how often did you use marijuana?

Mever 2-3 times a week
Monthly or less 4 or more times a week
2-4 times a month Don't know or refuse to answer

3b. Since the COVID-19 pandemic (March 1. 2020}, have you used marijuana more or less than usual?
Less than usual More than usual
The same amount Don't Know/Unsure
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SECTION 8: KNOWLEDGE AND ATTITUDES TOWARDS COVID-19

1.

Please tell me whether you agree or disagree with the following statements:

Agree Disagree Don’t Know

Fo

"o ap

Fo

2.

Using a hand dryer on high heat will kill COVID-19
Spraying alcohol or chlorine all over your body will Kill viruses that have entered your

body

Regularly rinsing the nose with saline has protected people from getting COVID-19

COVID-19 was manufactured in a lab
People of all ages can get COVID-19

COVID-19 can be transmitted by people even when they aren't showing signs of

infection
Hot weather and humidity will kill COVID-19

COVID-19 can be spread by contact with surfaces an infected person has touched

OO0 0000 oo
OO0 0000 oo
o0 oooo oo

In the past 2 weeks, have you used any sources (e.g., people, news, social media) to get information about COVID-

197

[] Yes

L.,

[[] No (GO TO Q3) [[] Don't Know (GO TO Q3)

CHECK ALL THAT APPLY

Twitter

Facebook

Newspaper

Friends or family members
Coworkers or classmates

Doctors or health care providers
President Trump

President Biden

State Governor

Mayor

World Health Organization (WHO)
Centers for Disease Control (CDC)
State, county or City Health Department

a. In the past 2 weeks, which of the following sources have you used to get information about COVID-197

CNN

Fox News
MSNBC
Local news station (e.g., CBS, ABC, NBC)
Official government websites

Other website or online news source
YouTube

NPR

Other podcast
Other (describe:

3. Generally speaking, do you think of yourself as a Republican, Democrat, Independent or something else?
Republican
Democrat
Independent

SECTION 9: VACCINES

1.

Have you ever received a flu vaccination?

[] Yes

Something else
Don't Know/Unsure
Refused

[] Mo [] Do not remember

Did you receive a flu vaccine during the 2020/2021 flu season?
[] Mo [] Do not remember

[] Yes

Have you searched for information on where to get a COVID-19 vaccine?
[] Mo [] Do not remember

[] Yes
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4. Have you tried to sign up for or schedule an appointment for your COVID-19 vaccine?

[] Yes No (GO TO Q5) [[] Do not remember
I: (GO TO Q5)
4a. Were you able to make an appointment for your COVID-19 vaccine?
[] Yes No [] Do not remember
4b. How would you rate your experience with setting up/scheduling an appointment for a COVID-19 vaccine?
Very difficult Not too bad
Somewhat difficult Very easy
5. Have any of your friends and family members been vaccinated for COVID-197
[] Yes [] Mo [] Do not remember
6. Have you received a COVID-19 vaccine?
Yes Don't know (GO TO Q8)
I: No (GO TO Q8) Refuse to answer (GO TO Q8)
Ba. Which vaccine did you receive?
Modema (two shots) Don't know but | got one shot only
Pfizer (two shots) Don't know and don't remember if | got one or
Johnson and Johnson (one shot) two shots
Don't know but | got two shots [] Other, specify(

7. What was the date of your first COVID-19
vaccination (i.e. your first shot)?
If you are unsure of the exact date, answer your best
guess.

! /

MMDD YYYY

Tb. What is the date of your second COVID-19
vaccination (i.e. your second shot)?

If your vaccine only requires one shot, select
“Not applicable”

If you are unsure of the exact date, answer your
best guess.

! /

MM DD ¥YYY Y

| haven't received my second shot yet

Mot applicable (N/A) because | received the
Johnson and Johnson, which is only one shot
Don't know

Other, specify ( )
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A5 Parent study questionnaire (CoVPN 5002)

CoVPN 5002 Participant Questionnaire — 13 Years Old and Older

Participant ID: Date of Enrollment:
Date of Questionnaire Administration:
Interviewer (read aloud): We're conducting this study to estimate the number of people who have or have had SARS-CoV-
2 pr COVID-19 in the United States and better understand how the COVID-19 pandemic affected peoples’ lives. We'd like
to ask you some questions about you, your health, your household, possible exposure to COVID-19 and your thoughts and
feelings about COVID-19.
The questionnaire will take about 15-20 minutes to complete. Your participation is completely voluntary, and please be
assured that your answers will remain strictly confidential.
Do you have any questions before we begin?
Interviewer please check one of the following:

o Participant is completing the questionnaire for themselves

o Legally authorized representative is completing this questionnaire on behalf of the participant

MEDICAL HISTORY
Interviewer (read aloud): We are now going to ask about your medical conditions and how they may have been affected
by the COVID-19 pandemic. Please answer these questions to the best of your ability.
1. Did you receive an influenza vaccine ["flu shot”) during last year's (2019-2020) flu season?
o Yes
o No
o Don’t Know/ Not sure

2. Have you ever been diagnosed by a healthcare professional with any of the following medical conditions? Pick all
that apply

Asthma Yes No
Other chronic lung disease Yes No
Heart disease Yes No
Hypertension (high blood pressure) Yes No
Cancer chemotherapy in the last 12 months Yes No
Other immunosuppressive condition Yes No
HIV Yes No
Diabetes Yes No
Kidney or renal disease Yes No
Liver Disease Yes No
Sickle cell disease Yes No
Obesity Yes No
Mental health condition Yes No
Substance use disorder Yes No
Other chronic medical conditions that have not already been | Yes No
mentioned

3. Are you limited in any way in your daily activities because of a physical, mental, or emotional
disability? (Check all that apply)
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o Physical disability
o Mental disability
o Emotional disability
Are you currently pregnant?
o Yes
No
o Don’t know/Not sure
o Prefer not to answer
o Mot applicable

Do you have any medical conditions that require medication or routine visits to the doctor?

o

o

Yes
Mo (Skip to next section)

Because of the COVID-19 pandemic, were you unable or unwilling to attend scheduled
appointments with your health care provider?

o

o
o
o

Yes, | did miss appointments

Mo, | did not miss an appointment (Skip to Q8)

Mo, | did not have any appointments to miss [Skip to Q8)
Don't Know,/ Not sure {Skip to Q8)

What is the main reason you missed these appointments with your healthcare provider?

oo o o o0 o 0 O o 0 0

My clinic cancelled my appointment because of COVID-19
| had symptoms of COVID-19 so did not go

| felt good, | did not need to go

| did not have money or insurance

Inconvenient (location/hours/times, etc.)

Forgot to go/missed appointment

Disrespected by the office or medical staff

| could not attend telemedicine visit

Did not have transportation

| postponed my appointment until it was safe to go
Other

Because of the COVID-19 pandemic, were you unable to take any of your medications?

o

o

o o oo

Yes, | could not get a refill from the pharmacy

Yes, | did not get my refill from the pharmacy because | was concerned about social distancing,
interacting with others, or exposure to coronavirus

Yes, | have medication in my possession, but | forgot to take them

Yes, | could no longer afford them because of lost employment or insurance.

No

Don't Know
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o Prefer not to answer
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COVID-19 INFECTION HISTORY, RISK, AND EXPOSURE
Interviewer (read aloud): We are now going to ask about any history of COVID-19 symptoms, testing, and
illness in you or your household.
1. Do you think you ever had COVID-19?
a. Yes— tested positive via diagnostic or antibody test
b. Yes—did not get tested
. No
d. Don't Know/ Not sure

Note to interviewer: diagnostic tests are usually collected through swabs in the nose, mouth, and throat
and antibody tests are usually blood tests.
2. Have you received a COVID-19 diagnostic test in the past? A diagnostic test is usually a swab in the
nose, mouth, or throat.
o Yes —tested positive (Skip to Q4)
o Yes— tested negative (Skip to Q5)
o Never been tested
o Don't Know/Not Sure (Skip to Q13)

3. What were the reasons you have not gotten a COVID-19 diagnostic test: Pick all that apply

Insurance/ could not afford the test Yes No
Fear of the test Yes No
Fear of the results Yes No
| did not know where to get tested Yes No
| did not have a reason to get tested Yes No
| was sure | already had COVID-19 (had symptoms or was | Yes No
exposed)

CDC recommended not testing if you have mild symptoms | Yes No
The test was not available near where | live Yes No
| was quarantining/socially distancing Yes No
| was avoiding healthcare facilities Yes No

Note to interviewer: Skip Q4 - Q12 if participant has never had a COVID-19 diagnostic test.

4. What was the date of the positive diagnostic test? MM/YYYY

5. How many days did it take to receive your results? Days

Note to interviewer: Skip Q6 - Q12 if participant had a negative COVID-19 diagnostic test.

6. Have you tested positive for COVID-19 via a diagnostic test more than once?
o Yes
o No
o Prefer not to answer

7. Did you seek care after testing positive via diagnostic test?
o Yes
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o

o

Mo (Skip to Q12)
Prefer not to answer (Skip to Q12)

8. Where did you seek medical care?

o o o o 0o o 0 0

o

o o o o0

Visited a primary care provider's office or another doctor’s office

Telephone call to a primary care provider's office or doctor's office

Telemedicine such as an electronic consultation or video call with a health care provider
Retail clinic or pharmacy

Urgent care

Emergency room

Hospital, not in the emergency room

Other

How many days after testing positive did you first seek care?

Same day

1-2 days

3-5 days

More than 5 days
Don't know/ Not sure

10. Did you spend at least one night in a hospital after testing positive?

o

o

o

Yes
No (Skip to Q12)
Don't know/ Not sure (Skip to Q12)

11. How many nights were you hospitalized?

o

o
o
o

1-2 nights

3-5 nights

More than 5 nights
Don't know/Not sure

12. Have you received a COVID-19 antibody test in the past? An antibody test is usually a blood test.

o

o
o
o

Yes — | tested positive

Yes — | tested negative (Skip to Q14)
MNever been tested (Skip to Q16)
Don't Know/Not Sure (Skip to Q16)

13. What is the date of the positive antibody test? MM/YYYY

14. How many days did it take to receive the results of your antibody test?  days

Note to interviewer: only ask Q15 to people who tested positive for COVID-19 through diagnostic and/or
antibody test.
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15. Did you experience any discrimination (such as being treated badly, harassed, threatened) from
anyone because you were diagnosed with COVID-19 or had a positive antibody test?
o Yes
o No

o Mot Applicable

o Don’t Know/ Not sure

16. In the past 14 days, have you had any of the following symptoms?

Fever or chills Yes No
Cough with phlegm or mucus Yes No
Dry cough with no phlegm or mucus Yes No
Shortness of breath or difficulty breathing Yes No
Fatigue/ Feeling tired Yes MNo
Muscle or body aches Yes No
Headache Yes No
Sudden loss of taste or smell Yes No
Sore throat Yes No
Congestion or runny nose Yes No
Nausea or vomiting Yes No
Diarrhea Yes No
Abdominal/ stomach pain Yes MNo

Note to interviewer: Skip to Q22 if respondent says “No” to all symptoms.
17. Are you currently experiencing any of these symptoms?

o Yes

o No

o Don’t Know/ Not sure

18. In the past 14 days prior to developing these symptoms, had you traveled within your state,
outside your state, or outside the country?
o No
o Yes, within the state
o Yes, outside the state
o Yes, outside the country

19. While you were experiencing these symptoms, did you seek care from a healthcare professional?
(seeking care includes a getting a test)
o Yes
o No (Skip to Q22)
o Don't Know/ Not sure (Skip to Q22)

20. Where did you seek medical care?

o Visited a primary care provider's office or another doctor's office
o Telephone call to a primary care provider's office or doctor's office
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Telemedicine such as an electronic consultation or video call with a health care provider
Retail clinic or pharmacy

Urgent care

Emergency room

Hospital, not in the emergency room

Other

o o 0o o 0o 0

21. How many days after your symptoms started did you first seek care?
o Same day

1-2 days
o 3-5days
o More than 5 days
o Don't know/ Not sure

22. In the past month, have you interacted in person or through direct physical contact, such as
touching, hugging, or shaking hands, with someone who recently tested positive for COVID-19?
o Yes
o No
o Don't Know/ Not sure

Note to interviewer: If participant asks, recently refers to the last 2 months.

Note to interviewer: Skip Q23 — Q24, if participant lives alone.

23. Has anyone in your household tested positive for COVID-19?
o Yes
o No
o Don't Know/ Not sure

24. In the past month, has a member of your household other than you experienced any symptoms of
COovID-19?
o Yes
o No
o Don't Know/ Not sure

KNOWILEDGE, ATTITUDES, AND BEHAVIOR ABOUT COVID-19

Interviewer (read aloud): We would like to ask about your knowledge, attitudes, and behavior about
COVID-19. Please answer to the best your ability.

1. On ascale of 1 to 5, 1 being never, 3 being some of the time, and 5 being all of the time, in the last
7 days, how often did you do the following actions?

Never Almost Some of the Most of All of the
never time the time time
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Wear a face mask in public

I

&

Wash your hands with
soap and water after
coming home from a public
place

See a health care provider
because you felt sick

See a health care provider
if you felt healthy but
worried that you were
exposed to COVID-19

Keep a 6 ft distance
between you and others
when outside your home

Sanitize any items coming
into the house (i.e.
packages, groceries)

Spend time in public
spaces, gatherings, and
crowds

Have physical contact with
people who could be high-
risk (l.e. essential workers,
health care workers, elderly
individuals, small children,
or students who are in
institutional/group setting
on a daily or near daily
basis)

o to restaurants for in-
person dining

Go to bars for in-person
service

Use public transportation

I

&

Increase daily intake of
fluid, electrolytes, and
vitamins

I

&

Increase daily intake of
herbal, holistic, or
homeopathic medicine

Take an anti-malarial drug
{(hydroxychloroguine)

Attend indoor religious
service

2.

o Yes
o MNo
o Don't Know/ Not Sure

Do you personally know someone who was diagnosed with COVID-19?
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o Prefer not to answer

3. Do you personally know someone who has died in 2020?
o Yes
o Mo (Skip to next section)
o Don't Know/ Not sure {Skip to next section)
o Prefer not to answer (Skip to next section)

4. Did they die from COVID-19?

o Yes

o Mo

o Don't Know/ Not sure
o Prefer not to answer

VIOLENCE DURING COVID-19

Note to interviewer: Skip this section for participants who are under 18 years old, over 65 years old or
who have a mental or disability.

Interviewer (read loud): We would like to ask you some questions about any instances of physical violence
you may have experienced in your relationship or household in the time you were engaged in social
distancing, quarantining, or staying at home because of the COVID-19 pandemic. When we say partner,
we mean intimate partner, boyfriend, girlfriend, or spouse, and a member of your household is someone
who lives in your primary residence most of the time.

1. Since March 2020, have you experienced an increase of physical violence such as slapping,
shoving, kicking, punching, and burmning from a partner or someone in your household?
o Yes
o No

o Mot Applicable

o Prefer not to answer

2. Since March 2020, have you experienced an increase of verbal violence such as yelling and threats
of physical violence, and insults, from a partner or someone in your household?
o Yes
o No

o Mot Applicable

o Prefer not to answer

3. Since March 2020, have you experienced an increase of sexual violence such as unwanted sexual
comments, advances, or coercion from a partner or someone in your household?
o Yes
o No

o Mot Applicable

o Prefer not to answer
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COVID-19 IMPACT

Interviewer (read aloud): We would like to ask you about the impact COVID-19 has had on your daily life,
your household, and how you feel. If no experiences apply to you, please respond with not applicable.
Some of these questions may be very personal. Please be assured that your answers will remain
completely confidential.

1. Did you experience any of the following because of the COVID-19 pandemic?

Financial

Working or studying from home Yes No N/A
Not working Yes No N/A
Reduced work hours Yes No N/A
Worrying about paying rent/mortgage Yes No N/A
Personal financial loss Yes No N/A
Loss of housing Yes No N/A
Getting financial support from family, friends, partners, | Yes No MN/A
an organization, or someone else

Mot having enough basic supplies like toilet paper, Yes No MN/A
paper towels, bottled water, or soap

Emotional

Worrying about friends, family, partners, etc. Yes No N/A
More anxiety than usual Yes No N/A
More depression than usual Yes No N/A
Frustration or boredom Yes No N/A
Getting emotional or social support from family, Yes No MN/A
friends, partner, a counselor, or someone else

Loneliness Yes No N/A
Feeling that you are contributing to the greater good Yes No MN/A
by preventing yourself or others from getting COVID-

19

Fear of getting COVID-19 Yes No N/A
Fear of giving COVID-19 to someone else Yes No N/A
Confusion about what COVID-19 is, how to preventit, | Yes No MN/A
or why physical distancing/isolation/quarantines are

needed

Interpersonal

Caring for someone at home Yes No N/A
Spending more time with your family or loved ones Yes No N/A
MNot being able to receive visitors Yes No N/A
Mot being able to visit elderly or sick relatives because | Yes No MN/A
they were not allowed visitors

Other

Switched to alternative travel methods (e.q. driving Yes No MN/A
instead of flying, driving instead of public

transportation, etc.)

Released from being incarcerated due to COVID-19 Yes No MN/A
(reduce jail or prison time)
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What changes, if any, have you noticed regarding your normal sleep pattern during the COVID-19
pandemic?

o |sleep a lot more

| sleep more

About the same

| sleep less

| sleep a lot less

o o o o0

What changes, if any, have you noticed regarding your sexual activity during the COVID-19
pandemic?

o Alot more sexual encounters

More sexual encounters

About the same

i
o Less sexual encounters
o Alot less sexual encounters

What changes, if any, have you noticed regarding your travel habits during the COVID-19
pandemic?

o |travel a lot more

| travel more

About the same

| travel less

o o o o0

| travel a lot less

Have you had any alcoholic drinks in the last 6 months?
o Yes

o Mo (Skip to Q7F)

o Prefer not to answer [Skip to Q7)

What changes, if any, have you noticed regarding your use of alcohol during the COVID-19
pandemic?

| use a lot more
| use more
About the same
1 use less

oo o0 o o0

1 use a lot less

Have you smoked or vaped tobacco (including cigarettes and e-cigarettes) in the last 6 months?
o Yes

o Mo (Skip to Q9)

o Prefer not to answer [Skip to Q9)
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10.

11.

12.

13.

What changes, if any, have you noticed regarding your use of tobacco during the COVID-19
pandemic?

| use a lot more
| use more
About the same
| use less

o o 0o o 0

| use a lot less

Have you smoked or vaped cannabis/marijuana in the last 6 months?
o Yes

o No (Skip to Q10)

o Prefer not to answer [Skip to Q10)

What changes, if any, have you noticed regarding your use of cannabis/marijuana during the
COVID-19 pandemic?

| use a lot more
| use more
About the same
| use less

o o 0o o 0

| use a lot less

Have you used opioids such as heroin, fentanyl, or painkillers in the last 6 months?
o Yes

o No (Skip to Q13)

o Prefer not to answer (Skip to Q13)

What changes, if any, have you noticed regarding your use of these substances during the COVID-
19 pandemic?

| use a lot more
| use more
About the same
| use less

o o 0o o o

| use a lot less

Have you used other substances such as cocaine, crystal meth, LSD, or steroids in the last 6
months?

o Yes

o Mo (Skip to next section)

o Prefer not to answer [Skip to next section)
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14. What changes, if any, have you noticed regarding your use of these substances during the COVID-
19 pandemic?

| use a lot more
| use more
About the same
| use less

o o 0o o 0

| use a lot less

WILLINGNESS TO PARTICIPATE IN COVID-19 VACCINE TRIAL

Interviewer (read aloud): Thank you for responses so far. We are now going to ask about your experience
and willingness to participate in a vaccine trial and get a COVID-19 vaccine in the future.

1. Have you ever participated in a vaccine clinical trial?

o Yes
o No

2. On ascale of 1 to 5, 1 being very unlikely, 3 being neutral, and 5 being very likely, how likely are
you to enroll in a COVID-19 vaccine trial in the future?
1. Very Unlikely

Unlikely

Meutral

Likely

Very Likely

o W

3. On ascale of 1 to 5, 1 being very likely, 2 being neutral, and 5 being very likely, how are likely are
you to get an approved COVID-19 vaccine in the future?
o Very Unlikely

Unlikely
o Neutral
o Likely
o Very Likely

Interviewer (read aloud): Thank you for taking the time to participate in our study and to complete this
questionnaire. The responses your provided are extremely valuable. Do you have any questions for me?
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A.6 CoVPN 5002 sub-study questionnaire

CoVPN 5002 Participant Questionnaire — 18 Years Old and Older

Participant ID:

Date of Questionnaire Administration: _ / /

9. On ascale of 1 to 5, 1 being never, 3 being some of the time, and 5 being all of the time, before
the COVID-19 pandemic, how often did you do the following actions?

Never | Almost | Some of | Most of All of N/A
never | the time | the time | the time

a) Miss an appointment with a health | 1 2 3 4 5 NfA
care provider (such as for health
screenings, vaccinations, regular
check-up)?
b) Miss an appointment with your 1 2 3 4 5 NfA
dentist?
c) Miss or postpone an elective 1 2 3 4 5 NfA
procedure (such as a biopsy)?
d) Experience difficulties or delays in 1 2 3 4 5 NfA
obtaining health care?
e) Experience difficulties or delays in 1 2 3 4 5 NfA
obtaining prescription medications?
f) Go to a health care provider 1 2 3 4 5 NfA
because you felt sick?
g) Seek urgent care or emergency 1 2 3 4 5 NfA
health care services when you needed
to?

10. If you compare how often you have utilized health care services during the COVID-19
pandemic vs. before the pandemic, how would you describe the change in utilization? This
would include use of preventive services, routine care, emergency services, dental care, etc.

a. My use of health care services has not changed at all duning the COVID-19 pandemic (e.g.. I
have gone to all of my scheduled appomtments and have not postponed care)

b. My use of health care services has somewhat changed during the COVID-19 pandemic (e.g..
Some of my appointments have been cancelled or postponed)

c. My use of health care services has changed substantially during the COVID-19 pandenuc (e.g..
I have not used health care services at all duning the pandemic)

11. Since the COVID-19 pandemic (March 1, 2020), did you need to see a health care provider for a
routine follow-up visit or a new health or mental health concern that was not related to
COVID-19?

a. Yes
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12.

13.

14.

15.

16.

17.

18.

b. No
c. Don’t know

Since the COVID-19 pandemic, (March 1, 2020), have you experienced any difficulties or delays
in obtaining health care as a result of COVID-19?

a. Yes

b. No

c. Don’t know

d. Not applicable

Since the COVID-19 pandemic, did you have an appointment with a health care provider by

phone or video?
a. Yes

b. No

c. Don't know

Since the COVID-19 pandemic (March 1, 2020), did you need to go to the emergency
room/hospital for a condition that was not related to COVID-19?

a. Yes

b. No (Skip te 08)

c. Don't know (Skip to 08)

Did you go to the emergency room/hospital when you needed to?
a. Yes
b. No

c. Don’t know

Since the COVID-19 pandemic (March 1, 2020), did you need to have a major medical or dental
procedure such as a surgery?

a. Yes

b. No (skip te Q11)

c. Don't know (skip to Q11)

Did you postpone this medical or dental procedure because of COVID-19?
a. Yes

b. No (skip te Q11)

c. Don't know (skip to Q11)

Have you now had this medical or dental procedure?
a. Yes

b. No

c. Don’t know
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19. At any time since March 1, 2020, have you experienced a change in your health insurance
coverage?

No

Yes, loss of health insurance

Yes. gaining insurance as part of emergency coverageMedicaid expansion

Experienced both loss and gaiming of new health insurance

Don’t know/unsure

AN oW

Interviewer (read aloud): Thank you for taking the time to complete this survey. We are looking to
conduct addifional interviews with those participants who reported interruptions or changes in health
service utilization during the pandemic. This would invelve a 30-minute inferview with a study team
member. If yvou are selected, this interview would occur over the telephone. Would you be interested in
participafing?

a) Yes

b) No

c) Not applicable
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A.7 Variable codebook

Partici Inf -
) CoVPN 5002: 9-digit mumiber
parent_IT» numeric parent study [D code CF: 1-5 digit mumber
substudy ID nmmeric sub-study ID code 1-4 digit number
study binary indicates what study data came from 21=CGE1FPN 5002
Ono
subsurvey_yn categorical | indicates whether they took the CoVPN sub-study | 1=ves
O0=N/A
survey_date 2 date date of survey completion mm/dd/yy
person_days nmmeric person-days since start of the pandemic (3/1/20) 34 digit mumber
PETsSON_Years nmeric person-years since start of pandemic (3/1/20) 3_{1[] gﬂ]m:mbﬂ' (2 decimal
csa id i assigned Baltimore comnmnity statistical area 2-digit mumber
(C5A)
Demographic Information
1=18-34 years
- .. 2=35-49 years
age cat ordinal age category of participant 3=50-64 years
4=2635 years
age continnous age of participant 2-digit mmber
SEX binary sex at birth of participant 1=femal
1=Whi
. .. 2=Black/African American
race_cat categonical race of participant 3=01t
97=unlknown
O—no (not African
. . American/Black
afram _ym binary race of participant 1=yes (Afii )
Amencan/Black)
married_yn binary relationship status (marned or partnered) 1=yes
. . Ono
employed_ym binary employment status (fill or part-time) 1=yes
Ono
disabled yn binary disability status I=yes
0= high school or less
edulvl cat binary highest education level achieved 1=some college or more
1=<§25,000
income cat3 ordinal income level (3 categories) 2=425,000-$49.999
3=%50,000 and above
) . . 0=<525,000
income _cat2 binary income level (2 categories) 1==$25,000
. participant reported loss of housing during COVID- O=no
lost_house binary 19 1=yes
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participant reported worrying about paying

worTy_reat bunary sent/mentpage duing COVID-19 1=yes
- ) participant report of fimctional limitations (includes | O=no
fonct limit binary hvsical i or onal disahility) 1=yes
participant reported presence of mental health Ono
mental_illness binary condition (inchides depression, other mental health | 1=yes
disorder)
participant reported presence of substance abuse Ono
substance_abuse binary disorder (inchudes alcohol or substance use 1=yes
disorder, injection drg use)
mumber of comorbidities reported (inchuded: cancer, | O~none
comorbid final diabetes, renal disease, sickle cell disease, 1=one condition
- respiratory disease, cardiac disease, immune 2=two +
disease. other)
Healthcare Needs and Forgone Care
. o need: (rout 0=no
- participant report of needing any care (routine, 1=
need_anycare binary ent_dentalismrgical) =¥
Ono
forgo_anycare binary reported forgoing any care 1=yes
OT=unknown
Ono
need_routine binary participant report of needing routine care 1=yes
Ono
forgo_routine binary reported forgoing routine care 1=yes
OT=unknown
Ono
need emergent binary participant report of needing emergent care 1=yes
Ono
forgo_emergent binary reported forgoing emergent care 1=yes
OT=umnknown
. . participant report of needing elective care (e.g., Ono
need elective binary -cal or dental o) 1=yes
. . r elective care (e.g.. cal or
forgo_elective binary eported fm‘gmﬂiml ; g & S 1=yes
OT=unknown
report of continued forgone elective care (e.g., the | OFno
elective_postponed binary participant still had not had the procedure at time of | 1=yes
survey completion) 97=unknown
Commmunity-Level Variables
Hlow crime (<50 crimes per
i crime rate per 1,000 residents 1.000)
crime_rate LAty per s 1=high crime (=30 crimes per
1.000)
O=good access (<20% of HH
. . . don't have internet)
no_internet bunary percent of households with no intemnet 1=poor access (=20% of HH
don’t have mternet)
(Flow reliance on public
transport (<20% of population
bi percent of population that uses public transport to | uses public transport for work)
rely_transport 5 get to work 1=high reliance cn public
transport (=20% of population
uses public transport for work)
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Hlow to medinm walkability

vi (score of 0-60)
walk score Inary walk score 1=better walkability (score 70+)
O—majority other race (<50%
. percent of population that is Black/African Black)
percest hiack binary American 1=majority Black/AA (=50%
Black)
0Flow Hispanic (<10%
percent hispanic binary percentage of population that 15 Hispanic 1=higher Hispanic
(=10%Hispamic)
OFlower life expectancy (<76.8
. L years)
life exp binary population life expectancy 1=higher life expectancy (=76.8
years)
O=better affordability (<50% of
The percentage of households that pay more than HHpaerD%c:finmn:ll.Eemre;}
- related expenses out of all households in an area. HH pay 30% of income on rent)
The percentage of 12th graders in a school year that E?;ﬂlgﬁggm of
hs lete binary successfully completed high school out of all 12th 1=high letion (280% of
— aders within an area
& 12th praders praduate)
the percentage of households whose income fell E{;t:;\;ﬂty (<20% HH live
hk poverty binary below the poverty threshold out of all households in 1=high poverty (>20% HH live
o an area ;
in poverty)
The percent of persons who are not in the labor D=low] tiﬂnnﬂt[ : 1 YS?D%DE
anemploved binary fmnﬂufaﬂpaﬁmﬂmagﬁuflﬁaﬂd 1=high unempl E30%
- of population not employed)
Other Variabl
Oenrolled before Angust 1,
delta bi Captures whether the participant experienced the | 2021
LAty delta wave 1=emrolled on or after August 1,
2021
(O=enrolled before December 1,
. . Captures whether the participant experienced the | 2021
omucron binary OICTON Wave 1=enrolled on or after
December 1, 2021
. . , . calculates how many participants are missing at (O=none
missing anyvariable | binary least one of the study variables | 1-at least ome
L : calculates how many participants are missing at O=none
missing impute bunary lenat ane of the vavishles to be impuled 1=at least one
O—male
1=female
gender categonical gender of participant 2=other (ncluding: gender NC,
TGF, TGM, non-binary, other)
97=unknown, FNA
1=straight
2=gay/lesbian
sexorient categonical sexnal onentation of participant 3=bisexmual
OT=unknown
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race

categonical

race of participant

1=White

2=Black/African American
3=Asian

4=Amencan Indian or Native
Alaslan

5=Native Hawaiian or Pacific
Islander

6—more than one race
9T=umlmowm

binary

ethnicity of participant

1=Hispanic
2=not Hispanic

highest education level achieved

1=high school or less
2=some college

3=college degree or higher
OT=umnknown

income level (mmltiple categories)

1=<15,000
2=15,000-24 999
3=25,000-34.999
4=35,000-49 999
5=50,000-74,999
6=75,000-99 999
T=100,000 and abowve
8=don’t kmow
9T=unlmowm
983=PMNA

income_catd

income level (4 categories)

1==25.000
2=25,000-49.999
3=30,000-99.999
4=100,000 and above

comorbid_number

number of comorbidities reported

(=none

1=one condition
2=two conditions
J=three+ conditions

binary

marks the observations in the original dataset that
have missing values.

O—no missing valnes
1=missing value

categonical

indicates the imputation mumber.

O—original dataset

1=myputation dataset 1
2= impatation dataset 2
3= impatation dataset 3
4= impatation dataset 4
5= imputation dataset 5

_mi id

Hmeric

indicator for the observations in the original dataset
and is repeated across imputed dataset to mark the
imputed observations.

N/A

CF: C-Forward; HH: household; AA: Afncan American; NC: non-conformumg; TGM: transgender male; TGF: fransgender fomale; PMA: prefer

not to answer
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A.8 Stata Code

Variable Generation

generate delta = 0 if person years < 1.42
replace delta = 1 if person ysars »>=1.42
tab delta

generate omicron = 0 if person years < 1.75
replace omicron = 1 if perscon years »>=1.75
tab omicron

generate age_cat = 1 if age<=34

repace age cat =2 if age>34 & age<=49
replace age_cat =2 if age>34 & age<=49%
replace age_cat = 3 if age>x49% &£ age<=c4
replace age _cat = 4 if age>=es

taly age_cat

Missing Data Exploration and Imputation

generate missing impute = 1 if sex == . | afram yn == . | married yn = . |
employed yn == . | disabled yn == . | edulvl cat == . | income mi == . | lost_house ==
| worry rent == . | funct limit == . | mental illness = . | substance abuse == .

[Creates a new variable (missing impute) that calculates how many of the 2,003
participants are missing at least one of the variables that will be imputed ]

replace missing impute = 0 if missing impute == .

mdesc
[this describes the amount of missing data per variable]

mvdecods age sex gender sexorient afram yn ethnicity married yn employed yn
dizabled yn edulvl lost house worry rent funct limit mental illness substance abuse
comorbid number edulvl cat &ge_CAat race race cat incomel income cati, mv(97)

[this recodes "97" as mlsslng]

egen missing=rmiss(3ex race cat ethnicity married yn employsed yn disabled yn

edulvl cat income catl lnst house worry rent funct limit mental illness

substance _abuse)

[this generates a new variable that defines how many missing variables there are per
person]

mvpatterns
[shows patterns of missing data]

misstable summarize, all
[provides the number of missing observations per wvariables)

generate missing anyvariable = 1 if missing == 1 | missing == Z | missing == 3 |
missing = 4 | missing = 5 | missing = &
replace missing anyvariable = 0 if missing == 0

taly missing anyvariable
[creates a new variable that displays whether or not each participant is missing any
amount of datal)

mi set mlong

mi register imputed sex afram yn married yn employed yn disabled yn edulvl cat
income catZ lost house worry rent funct limit mental illness substance abuse

(550 m=0 cbs. now marked as incomplete)
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mi impute chained (logit, include (age

married yn employed yn disabled yn edulvl cat income catZ lost _house

funct 1limit mental illness substance

marrisd L vn employed yn disabled yn edulvl cat incoms catZ lost _house

funct limit mental illness substance

comorbid num forgo anycare sex

abuse study) noimputed augment)

ahuse, add (5)

Summary Statistics for Sample Demographics

taly age cat if mi m = 0, mi

taly 8ex if mi m = 0, mi

tab race cat if mi m =0, mi

tab afram L yn if mi m == mi

tal marrisd yn if mi m =0, mi
tab employed yn if mi m = 0, mi
tal disabled yn if mi m = 0, mi
tak edulvl cat if mi m == 0, mi
taly income T catd if mi m= 0, mi
taly income T cat2 if mi m= 0, mi
tab income catd if mi m= 0, mi
taly lost | house if mi m =0, mi
tak worry rent if mi m = 0, mi
tak funct limit if mi m = 0, mi
tab mental illness if mi m =0, mi
tab suhstance abuse if mi m = 0, mi
tal comorbid num if mi m == 0, mi
sum age if mi m = o

total person years if mi m = 0
sum person years if mi m = 0

taly csa id if mi m = 0, mi

Sum csa_ - id if mi m =10

total person years if mi m = 0
total cs3a_id if mi m = 0

Individual level correlates (any type of forgone care)

mi estimate logistic forgo anycare
mi estimate logistic forgo anycare
mi estimate logistic forgo anycare
mi estimate logistic forgo anycare
mi estimate logistic forgo anycare
mi estimate logistic forgo anycare
mi estimate logistic forgo anycare
mi estimate logistic forgo anycare
mi estimate logistic forgo anycare
mi estimate logistic forgo anycare
mi estimate logistic forgo anycare
mi estimate logistic forgo anycare
mi estimate logistic forgo anycare
mi estimate logistic forgo anycare
mi estimate logistic forgo anycare
mi estimate logistic forgo anycare

Final Base Model (any type of forgone care)
mi estimate logistic forgo anycare

i.comorbid num [1w21ght person_year

sex [iweight = person years]

i.age cat [iweight = person_years]
age [iweight = person_ years]
afram yn [iwsight PErSCn_years]
married yn [iweight PErSCn_years]
employed yn [iweight = person years]
disabled yn [iweight = person years]
edulvl cat [iwesight = perscn years]
income catl [iweight = person years]
lost_house [iweight PErSCn_years]
worry rent [iweight PErSCn_years]
funct limit [iweight = person years]
mental illness [iweight
substance_ahuse [iweight
comorbid num [iweight
i.comorbid num [iwsight

peErson years)

study delta comicron i.age cat sex afram yn
dizabled yn lost house worry rent funct limit mental illness substance abuse

s]

Community level correlates (any type of forgone care)
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melogit forgo anycare i.age cat sex afram yn
funct limit mental illnsss substance abuse 1.
crime rate [1w21ght person_years] ||
meloglt forgo_anycare i.age cat sex afram yn
funct limit mental illnsss substance abuse 1.
no internet [1w51qht = pErsocn_years]
meloglt forgo_anycare i.age cat sex afram yn
funct limit mental illnsss substance abuse 1.
rely transport [1w21ght person_ years] 11
melogit forgo anycare i.age cat sex afram yn
funct limit mental illnsss substance abuse 1.
walk score [1w21ght person_years] ||
meloglt forgo_anycare i.age cat sex afram yn
funct limit mental illnsss substance abuse 1.
percent_black [1w51qht = person_ years]
melogit forgo anycare i.age cat sex afram yn
funct limit mental illnsss substance abuse 1.
percent hispanic [1w21ght person_ years] 11
melogit forgo anycare i.age cat sex afram yn
funct limit mental illnsss substance abuse 1.
[1w51qht = person_ years] || csa_id:

melogit forgo anycare i.age cat sex afram l_¥T
funct limit mental illnsss substance abuse 1.
afford rent [1w51qht = pErsocn_years]
meloglt forgo_anycare i.age cat sex afram yn
funct limit mental illnsss substance abuse 1.
hs cnmplete [1w51qht = pErsocn_years]
melogit forgo anycare i.age cat sex afram yn
funct limit mental illnsss substance abuse 1.
hh pnverty [1w21ght person_years] ||
melogit forgo anycare i.age cat sex afram yn
funct limit mental illness substance abuse 1.
unemplnyed [1w21ght person_years] ||

Individual level correlates (surgical/dental procedure)

disabled yn lost_house worry rent
comorbid num study delta omicron

csa_id:

disabled yn lost_house worry rent
comorbid num study delta omicron

|| csa_id:

disabled yn lost_house worry rent
comorbid num study delta omicron

cza id:

disabled | yn lost_house Worry rent
comorbid num study delta omicron

csa_id:

disabled yn lost_house worry rent
comorbid num study delta omicron

|| csa id:

disabled_yn lost _house wWorry rent
comorbid num study delta omicron

csa_id:

disabled yn lost_house worry rent
comorbid num study delta omicron life exp

disabled yn lost_house worry rent
comorbid num study delta omicron

|| csa_id:

disabled yn lost_house worry rent
comorbid num study delta omicron

|| csa_id:

disabled yn lost_house worry rent
comorbid num study delta omicron

csa_id:

disabled yn lost_house worry rent
comorbid num study delta omicron

cza id:

taly age cat if forgo slective == 0, mi

taly sex if forgo elective == 0, mi

taly race cat if forgo elective = 0, mi

tal afram yn if forgo elective = 0, mi

taly married yn if forgo elective = 0, mi

tabk employed yn if forgo elective == 0, mi

talk disabled yn if forgo elective == 0, mi

taly edulvl cat if forgo elective = 0, mi

taly income T catd if forgo elective == 0, mi

tal income catl if forgo elective == 0, mi

tab income catd if forgo elective == 0, mi

taly lost | house if forgo elective = 0, mi

taly worry rent if forgo elective = 0, mi

tak funct limit if forgo elective == 0, mi

tab mental illness if forgo elective = 0, mi

tab suhstance abuse if forgo slective == 0, mi

tak comorbid num if forgo elective = 0, mi

tab gender if forgo elective = 0, mi

tak ethnicity if forgo elective == 0, mi

mi estimate logistic forgo slective sex [iweight = perscon years]

mi estimate logistic forgo slective i.age cat [iwsight = perscn yesars]
mi estimate logistic forgo slective age [iweight = person years]

mi estimate logistic forgo elective afram yn [iweight = person_years]
mi estimate logistic forgo elective married yn [iweight = person years]
mi estimate logistic forgo slective employed yn [iweight = perscon years]
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mi estimate logistic forgo slective disabled yn [iweight = perscon years]

mi estimate logistic forgo slective edulvl cat [iweight = person years]

mi estimate logistic forgo elective income catl [iweight = perscon years]

mi estimate logistic forgo elective lost house [iweight = person years]

mi estimate logistic forgo slective worry rent [iweight = person years]

mi estimate logistic forgo slective funct limit [iweight = perscon years]

mi estimate logistic forgo slective mental illness [iweight = person_years]
mi estimate logistic forgo slective suhstance abuse [iwesight = perscn_ years]
mi estimate logistic forgo slective comorbid num [iweight = person years]
mi estimate logistic forgo elective 1. camorhld num [iweight = person_years]
mi estimate logistic forgo elective study delta omicron sex income catl lost _house

WOrry Irent funct limit mentai_illness i.comorbid num [iweight = person years]

Individual level correlates (emergent care)

taly age cat if forgo emergent == 0, mi

taly sex if forgo emergent == 0, mi

taly race cat if forgo emergent == 0, mi

tab afram L yn if forgo emergent == 0, mi

taly married yn if forgo emergsnt = 0, mi

tak employed yn if forgo emergent == 0, mi

talky disabled yn if forgo emergent == 0, mi

taly edulvl cat if forgo emergsnt = 0, mi

tal income catd if forgo emergent == 0, mi

tal income catl if forgo emergent == 0, mi

tab income catd if forgo emergent == 0, mi

taly lost | house if forgo emergent = 0, mi

taly worry rent if forgo emergsnt = 0, mi

tal funct limit if forgo emergent == 0, mi

tab mental illness if forgo emergent = 0, mi

tab suhstance abuse if forgo emergent == 0, mi

tab comorbid num if forgo emergent = 0, mi

tab gender if forgo emergent = 0, mi

taly ethnicity if forgo emergent == 0, mi

mi estimate logistic forgo emergent sex [iweight = perscon years]

mi estimate logistic forgo emergent i.age cat [iwsight = perscn yesars]

mi estimate logistic forgo emergent age [iweight = perscon years]

mi estimate logistic forgo emergent afram yn [iweight = person_years]

mi estimate logistic forgo emergent married yn [iweight = person years]

mi estimate logistic forgo emergent employed yn [iweight = perscon years]

mi estimate logistic forgo emergent disabled yn [iweight = perscon years]

mi estimate logistic forgo emergent edulvl cat [iweight = person years]

mi estimate logistic forgo emergent income catl [iweight = perscon years]

mi estimate logistic forgo emergent lost house [iweight = person years]

mi estimate logistic forgo emergent worry rent [iweight = person years]

mi estimate logistic forgo emergent funct limit [iweight = perscon years]

mi estimate logistic forgo emergent mental illness [iweight = person years]
mi estimate logistic forgo emergent substance abuse [iwsight = perscon yesars]
mi estimate logistic forgo emergent comorbid num [iweight = person years]
mi estimate logistic forgo emergent i. camorhld num [iweight = person_years]
mi estimate logistic forgo emergent study delta omicron sex afram yn lost _house

i.comorbid num [iweight = person years]

Sensitivity Analysis

Create a new variable that displays whether or not each participant is missing any
amount of data

egen missing=rmiss(sex afram yn married yn employed yn disabled yn edulvl cat
incoms catZ lost _house worry rent funct limit mental illness substance ahuse]
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generate missing anyvariable = 1 if missing == 1 | missing == Z | missing == 3 |
missing = 4 | missing = 5 | missing = &

replace missing anyvariable = 0 if missing == 0

taly missing anyvariable

Drop those participants missing data (n=5350)
drop if missing anyvariable == 1

Build Lewel One Model

logistic forgo anycare sex [iweight = person years]

logistic forgo anycare i.age _cat [iweight = person_years]
logistic forgo anycare age [iweight = person years]

logistic forgo anycare afram yn [iweight = perscon yesars]
logistic forgo anycare married yn [iwsight = perscn years]
logistic forgo anycare employed yn [iweight = person years]
logistic forgo anycare disabled yn [iweight = person years]
logistic forgo anycare sdulvl cat [iwsight = perscn yesars]
leogistic forgo anycare income cati [iweight = person years]
logistic forgo anycare lost_house [iwsight = perscn yesars]
logistic forgo anycare worry rent [iwsight = perscn years]
logistic forgo anycare funct limit [iweight = person years]
logistic forgo anycare mental illness [iweight = perscon ysars]
logistic forgo anycare ﬂubstance_ahuse [iweight = person_years]
logistic forgo anycare comorbid num [iweight = perscon years]
logistic forgo anycare 1. cnmnrhld num [iwsight = perscn yesars]

Final lewel one base model:

logistic forgo anycare study delta omicron i.age cat sex disabled yn lost _house
worry rent funct limit mental illness substance abuse i.comorbid num [1w21ght =
person_years]

Level two model building:

melogit forgo anycare i.age cat sex disabled yn lost house worry rent funct limitc

mental illpess substance abuse i.comorbid num study delta omicron crime : rate [iweight
= person_years] || csa_ id:

melogit forgo anycare i.age cat sex disabled yn lost house worry rent funct limitc

mental illpess substance abuse i.comorbid num study delta omicron no internst [iweight
= person_years] || csa_ id:

melogit forgo anycare i.age cat sex disabled yn lost house worry rent funct limitc

mental illpess substance abuse i.comorbid num study delta omicron rely tranﬂport

[1w51ght = perscn_years] || csa_id:

melogit forgo anycare i.age cat sex disabled L yn lost house worry rent funct limitc

mental illpess substance abuse i.comorbid num study delta omicron walk score [iweight
= person_years] || csa_ id:

melogit forgo anycare i.age cat sex disabled yn lost house worry rent funct limitc

mental illpess substance abuse i.comorbid num study delta omicron percent | black

[1w51ght = perscn_years] || csa_id:

melogit forgo anycare i.age cat sex disabled L yn lost house worry rent funct limitc

mental illpess substance abuse i.comorbid num study delta omicron percent | hlspanlc

[1w51ght = perscn_years] || csa_id:

melogit forgo anycare i.age cat sex disabled yn lost house worry rent funct limitc

mental illpess substance abuse i.comorbid num study delta omicron life - SHp [1w21ght =

person_ yearﬂ] || csa_id:

melogit forgo anycare i.age cat sex disabled yn lost house worry rent funct limitc

mental illpess substance abuse i.comorbid num study delta omicron afford rent [iweight
perﬂnn_yearﬂ] || csa_ id:

melogit forgo anycare i.age cat sex disabled yn lost house worry rent funct limitc

mental illpess substance abuse i.comorbid num study delta omicron hs cnmplete [iweight
= person_years] || csa_ id:

melogit forgo anycare i.age cat sex disabled yn lost house worry rent funct limitc

mental illpess substance abuse i.comorbid num study delta omicron hh pnverty [iweight
perﬂnn_yearﬂ] || csa_ id:

189



melogit forgo anycare i.age cat sex disabled yn lost house worry rent funct limitc
mental illpess substance abuse i.comorbid num study delta omicron unemplnyed [iweight

= person years)

c3a

id:

Sensitivity Analysis Using Only C-Forward Dataset

Level One Hodel

mi estimate leogistic
mi estimate logistic
mi estimate logistic
mi estimate logistic
mi estimate logistic
mi estimate logistic
mi estimate logistic
mi estimate logistic
mi estimate logistic
mi estimate logistic
mi estimate logistic
mi estimate logistic
mi estimate logistic
mi estimate logistic
mi estimate logistic
mi estimate logistic
Final Lewel One Model

forgo anycare
forgo anycare
forgo anycare
forgo anycare
forgo anycare
forgo anycare
forgo anycare
forgo anycare
forgo anycare
forgo anycare
forgo anycare
forgo anycare
forgo anycare
forgo anycare
forgo anycare
forgo anycare

sex [iweight

= person years)

i.age cat [iweight = person_years]

age [iweight

= person years)

afram yn [iwsight =
married yn [iweight =
employed yn [iweight
disabled yn [iweight
edulvl cat [iweight =
income catl [iweight
lost _house [iwesight =
worry rent [iweight =
funct limit [iweight =

mental illness [iweight =
substance abuse [iweight

comorbid num [iweight

peErson years)

peErson years)

= person years)
= person years)

peErson years)

= person years)

PErSCn_years]
PErSCn_years]
person_years]
PErSCn_years]
= person_years]
= pErsocn_years]

i. cnmnrhld num [iwsight = perscn yesars]

mi estimate logistic forgo anycare delta omicron i.age cat sex afram yn disabled yn

edulvl cat lost house worry rent funct limit mental illness substance abuse [iwesight =

person yearﬂ]

Level Two Model (run these for each of the 5 imputed datasets)
melogit forgo anycare i.age cat sex afram yn disabled yn edulvl cat
worry rent funct limit mental illness substance abuse delta omicron
[iweight = perscn years] || csa_id:

melogit forgo anycare i.age cat sex afram yn disabled yn edulvl cat
worry rent funct limit mental illness substance abuse delta omicron
[iweight = perscn years] || csa_id:

melogit forgo anycare i.age cat sex afram | yn disabled yn edulvl cat
worry rent funct limit mental illness substance abuse delta omicron
[iweight = perscn years] || csa_id:

melogit forgo anycare i.age cat sex afram yn disabled yn edulvl cat
worry rent funct limit mental illness substance abuse delta omicron
[iweight = perscn years] || csa_id:

melogit forgo anycare i.age cat sex afram | yn disabled yn edulvl cat
worry rent funct limit mental illness substance abuse delta omicron
[iweight = perscn years] || csa_id:

melogit forgo anycare i.age cat sex afram yn disabled yn edulvl cat
worry rent funct limit mental illness substance abuse delta omicron
[iweight = perscn years] || csa_id:

melogit forgo anycare i.age cat sex afram | yn disabled yn edulvl cat
worry rent funct limit mental illness substance abuse delta omicron

= person_years] || csa_id:

melogit forgo anycare i.age cat sex afram yn disabled yn edulvl cat
worry rent funct limit mental illness substance abuse delta omicron
[iweight = perscn years] || csa_id:

melogit forgo anycare i.age cat sex afram | yn disabled yn edulvl cat
worry rent funct limit mental illness substance abuse delta omicron
[iweight = perscn years] || csa_id:

melogit forgo anycare i.age cat sex afram yn disabled yn edulvl cat
worry rent funct limit mental illness substance abuse delta omicron

[iweight = perscon_ yesars] || cEﬁ_;d
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lost house
crime rate
lost house
no internet

lost _house
rely transport

lost _house
walk score

lost _house
percent_black

lost _house
percent_hispanic

lost _house
life exp [iweight

lost _house
afford rent

lost _house
hs complete

lost _house
hh powverty



melogit forgo anycare i.age cat sex afram yn disabled yn edulvl cat lost _house
worry rent funct limit mental illness substance abuse delta omicron unemployed
[iweight = perscn years] || csa_id:
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ADDITIONAL INFORMATION
My research goals are to better understand how the fields of health security and health systems
strengthening intersect to improve resilience during public health emergencies, including natural,
accidental, and deliberate events. I am interested specifically in how the global community can
improve the resilience of health systems to reduce the second and third order impacts of
emergencies, which have historically disproportionately impacted underserved individuals. This
includes identifying barriers that may inhibit care-seeking during emergencies both from the
patient and healthcare system perspectives and identifving ways that we can better leverage the
nursing profession to improve readiness for public health emergencies. Relatedly, I am also
interested in ways to better improve the readiness of the nursing workforce for future pandemics
and disasters and to increase representation af nurse experts in global health security,
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