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ABSTRACT

Social determinants of health (SDOH) affect quality of life. We investigated SDOH impacts on self-perceived
resilience among people with adult congenital heart disease (ACHD). Secondary analysis of data from two com-
plementary studies: a survey study conducted May 2021–June 2022 and a qualitative study conducted June 2020–
August 2021. Resilience was assessed through CD-RISC10 score (range 0–40, higher scores reflect greater self-
perceived resilience) and interview responses. Sociodemographic and SDOH (education, employment, living situa-
tion, monetary stability, financial dependency, area deprivation index) data were collected by healthcare record
review and self-report. We used linear regression with robust standard errors to analyze survey data and performed
a thematic analysis of interview data. Survey participants (N = 127) mean age was 42 ± 14 years; 51% were female,
87% white. ACHD was moderate (75%) or complex (25%); 41% functional class C or D. Resilience (mean 30 ± 7)
varied by monetary stability: compared to people with difficulty paying bills, resilience was 15.0 points higher (95%
CI: 6.9–23.1, p < 0.001) for people reporting having enough money and 14.2 points higher (95% CI: 5.9–22.4,
p = 0.001) for those reporting just enough money. Interview participants’ (N = 25) mean age was 32 years (range
22–44); 52% were female, 72% white. ACHD was moderate (56%) or complex (44%); 76% functional class C or D.
Participants discussed factors affecting resilience aligned with each of the major SDOH, prominently, economic
stability and healthcare access and quality. Financial stability may be important for supporting self-perceived resi-
lience in ACHD. This knowledge can inform the development of resilience interventions for this population.
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1 Background

Patients with adult congenital heart disease (ACHD) often experience complex social and emotional
challenges [1,2]. Many feel ill-equipped to effectively cope with illness and navigate healthcare and
report poor health-related quality of life (QOL) [2,3]. Importantly, QOL and well-being are increasingly
recognized to be impacted by social determinants of health (SDOH) [4]. The United States Department of
Health and Human Services groups SDOH into 5 major domains: economic stability, healthcare access
and quality, education access and quality, neighborhood and built environment, and social and community
context [4]. Inequities in these SDOH domains are known to result in poor healthcare quality, increased
disease burden, morbidity, and mortality [5,6]. In congenital heart disease, these impacts are clinically
apparent across the lifespan, though studies are limited. A recent statement from the American College of
Cardiology/American Heart Association called for the need to address SDOH as part of the effort to
mitigate health disparities and holistically work toward healthcare equity [7]. They emphasized the need
to examine access to lifelong care, provide relevant education and skill-building programs, and recognize
and treat mental health concerns.

One concept central to well-being and good mental health is resilience, the process of harnessing
personal resources to sustain physical and emotional well-being in the face of stress [8]. Resilience can
be developed and strengthened through targeted interventions [9,10]. Personal “resilience resources,” such
as skills in stress-management and meaning-making are associated with improved QOL among patients
with chronic disease [11–13]. Resilience may be employed to improve QOL for patients with ACHD.
However, first, a robust understanding of resilience in ACHD is necessary, as prior studies are scarce,
have focused on psychological symptoms moreso than resilience or intervention efficacy, and display
disparate results. Adolescents and adults with congenital heart disease often experience elevated
psychological symptoms, which are associated with lower resilience. Coping style may play a role, as
may childhood experiences, disease severity, and social support, among other factors [14]. SDOH likely
also impacts patients’ self-perceptions of resilience, since the health- and life- challenges they face may
shape the ways they experience and operationalize resilience. Therefore, the aim of this exploratory study
was to investigate relationships between SDOH and patients’ perceptions of resilience among those with
ACHD.

2 Methods

To evaluate the relationship between resilience and the major SDOH domains, we conducted secondary
analyses of data from two complementary studies (Fig. 1). Each evaluated participants’ self-reported
resilience and contained some SDOH data. We integrated these findings to provide a more comprehensive
representation of relationships than either study provided alone. All participants provided informed
consent and permission for medical record access. Both studies were approved by the University of
Washington Institutional Review Board.

2.1 Study 1: Survey Study [15]
Eligible participants were outpatients with confirmed ACHD who received care from the University of

Washington ACHD program. ACHD anatomy was either moderate or complex, and the physiologic class
was B, C, or D [16]. We excluded simple lesions and class A physiology to capture those most likely to
feel impacted by their ACHD. Patients with another life-limiting illness or who were not able to
independently participate in English were excluded.

Between May 2021 and June 2022, patients were approached at the time of or shortly following their
ACHD clinic visit. Those who consented to participate were asked to complete an electronic survey via a
personalized link provided over email. Paper surveys were available upon request. Participants received a
$20 gift card for survey completion. Data were managed via REDCap.
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The 51-item survey contained both standardized and investigator-developed items asking about
resilience, quality of life, psychological distress, and demographic factors (race, ethnicity, education level,
marital status, employment status) [SUPPLEMENT: Questionnaire]. Additional demographic data were
extracted from the electronic medical record (age, gender, insurance type, and zip code used to calculate
the area deprivation index [17]). Self-reported resilience was assessed with the Connor-Davidson
Resilience Scale (CD-RISC 10) [18,19]. Questions in this 10-item tool evaluate personal problem-solving
and approaches to adversity. Each item is scored on a 5-point scale (0–4), with an overall range of
0–40 points. Higher scores indicate higher self-perceived resilience; the mean score of a national random
sample of United States adults was 32 (standard deviation 6). Predictors of interest for this analysis
included: education level (reflecting Education Access and Quality), employment status, monetary
stability, financial dependency status (reflecting Economic Stability), and living situation and area
deprivation index (ADI, where higher scores reflect socioeconomic disadvantage) (reflecting
Neighborhood and Built Environment).

We used linear regression with robust standard errors to investigate the association between resilience
and predictors of interest. We fit separate models for each of the predictors, both unadjusted and adjusted
for age, gender, race, and ethnicity. Due to the small numbers of participants in some categories, we
excluded some participants (e.g., 2 transgender) or combined categories: race and ethnicity were
categorized as White or Non-White; education was categorized as high school or less, 4-year college
degree, graduate degree, or other; employment status was categorized as employed, unemployed, student,
retired, or unable to work or disabled; monetary stability was categorized as difficulty paying bills no
matter what, just enough to pay bills or enough money after paying bills. The same sample was used for
all analyses; participants with missing outcomes, predictors of interest, or covariates (age, gender, race,
and ethnicity) were excluded. We also conducted sensitivity analyses (1) removing a participant who had
a reported resilience value of 0, and (2) combining the education categories of “high school or less” with
“other”.

A p-value of 0.05 was used to indicate statistical significance. Statistical analyses were conducted using
R (Version 4.2.2. Vienna, Austria: R Foundation for Statistical Computing).

Figure 1: Overview of study design
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2.2 Study 2: Qualitative Study [20]
Eligibility was the same as for Study 1. Participant selection was guided by maximum variation

sampling [21] to ensure a diverse group on the following sociodemographic factors: age, gender, race and
ethnicity, severity of ACHD lesion, and insurance type.

We conducted one-on-one interviews with participants from June to December 2020 and May to August
2021. Interviews were by phone or videoconference (based on patient preference) and audio recorded,
transcribed verbatim, and de-identified. The interview guide [20] included queries exploring participants’
experiences with resilience. Prompts addressing sociodemographic impacts on resilience were provided if
participants did not spontaneously discuss these issues. Participants received a $15 gift card for interview
completion. Data were managed using Dedoose (Version 9.0, 2021. Los Angeles, CA, USA:
SocioCultural Research Consultants, LLC).

The qualitative data were examined using thematic analysis [22]. Two analysts (KSB, a qualitative
research scientist, and KS, a medical student trained in qualitative methods) reviewed interview excerpts
marked as “SDOH” in initial coding and inductively developed a codebook specific to this question in
collaboration with the study primary investigator (PI; JMS, a cardiologist physician scientist trained in
qualitative methods). The codebook was further refined with reference to the SDOH framework [4] to
generate a finalized codebook. Complete interview transcripts were coded by a primary (KS) and a
secondary coder (KSB), with a third (JMS) acting as a tie breaker. The study team met weekly to resolve
discrepancies, discuss themes, triangulate data with existing SDOH literature, and integrate findings.
Lastly, the research team met for a final analysis session to reach a consensus on the presented themes.

3 Results

3.1 Analysis of Study 1 Survey Data
Among the 150 enrolled participants, 23 (15%) were excluded due to missing data or few observations

in a category (Table 1). Among the 127 participants included, the mean age was 42 years (standard deviation,
SD: 14), 51% were female, and 12% identified as a race or ethnicity other than non-Hispanic White. ACHD
was moderate for 76%, and 40% were functional class C or D. The mean resilience score was 30 (SD: 7).
Survey participants excluded from this analysis had a mean resilience score of 26 (SD: 7) and tended to
be single, people of color, with more severe ACHD, lower education, and reporting difficulty paying bills.

Table 1: Participant characteristics. N (%) or mean (SD) when indicated

Characteristic Study 1: Survey Study 2:
Interviews

Entire sample
(N = 150)

Analysis sample
(N = 127)

Excluded
(N = 23)

Sample
(N = 25)

Resilience; mean (SD) 29.1 (7.4) 29.7 (7.3) 25.8 (7.1) –

Sociodemographic characteristics

ACHD anatomy severity

Moderate 109 (72.7) 96 (75.6) 13 (56.5) 14 (56)

Complex 41 (27.3) 31 (24.4) 10 (43.5) 11 (44)

ACHD physiology severity

B 85 (56.7) 76 (59.8) 9 (39.1) 6 (24)

C 57 (38.0) 46 (36.2) 11 (47.8) 18 (72)

D 8 (5.3) 5 (3.9) 3 (13.0) 1 (4)
(Continued)

36 CHD, 2024, vol.19, no.1



Table 1 (continued)

Characteristic Study 1: Survey Study 2:
Interviews

Entire sample
(N = 150)

Analysis sample
(N = 127)

Excluded
(N = 23)

Sample
(N = 25)

Age, years; mean (SD) 40.8 (14.1) 41.6 (14.3) 36.3 (12.7) 32 (6)

Gender

Female 77 (51.3) 65 (51.2) 12 (52.2) 13 (52)

Male 71 (47.3) 62 (48.8) 9 (39.1) 12 (48)

Transgender 2 (1.3) Excluded 2 (8.7) –

Race/Ethnicity

White 126 (84.0) 111 (87.4) 15 (65.2) 18 (72)

Non-White 16 (12.6) –

Black/African/African-American 4 (2.7) 3 (2.4) 1 (4.3) 1 (4)

Asian 7 (4.7) 7 (5.5) 0 (0) –

American Indian/Alaskan Native 1 (0.7) 0 (0) 1 (4.3) 1 (4)

Hispanic/Latino 6 (4.0) 4 (3.1) 2 (8.7) 4 (16)

Mixed Race - - – 1 (4)

Other 4 (2.7) 2 (1.6) 2 (8.7) –

Prefer not to respond 2 (1.3) Excluded 2 (8.7) –

Marital status

Single 41 (27.3) 31 (24.4) 10 (43.5) –

Married 78 (52.0) 70 (55.1) 8 (34.8) –

Partnered but not married 20 (13.3) 17 (13.4) 3 (13.0) –

Divorced/Separated 7 (4.7) 6 (4.8) 1 (4.3) –

Widowed 3 (2.0) 2 (1.6) 1 (4.3) –

Prefer not to respond 1 (0.7) 1 (0.8) 0 (0) –

Insurance type

None 5 (3.3) 4 (3.2) 1 (4.3) 2 (8)

Public 30 (20.0) 22 (17.3) 8 (34.7) 9 (36)

Private 113 (75.3) 100 (78.7) 13 (56.5) 14 (56)

Other 2 (1.3) 1 (0.8) 1 (4.3) –

Social determinants of health characteristics

Level of education

High school or less 33 (26.0) 6 (24)

8th grade or less 1 (0.7) 1 (0.8) 0 (0) –

High school or GED 40 (26.7) 32 (25.2) 8 (34.7) –

(Continued)
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Table 1 (continued)

Characteristic Study 1: Survey Study 2:
Interviews

Entire sample
(N = 150)

Analysis sample
(N = 127)

Excluded
(N = 23)

Sample
(N = 25)

Some post-high school – – – 6 (24)

4-year college degree 61 (40.7) 54 (42.5) 7 (30.4) 9 (36)

Graduate degree 35 (23.3) 34 (26.8) 1 (4.3) 4 (16)

Other 12 (8.0) 6 (4.7) 6 (26.1) –

Missing 1 (0.7) Excluded 1 (4.3) –

Employment status

Employed 86 (67.7) –

Employed for wages 82 (54.7) 77 (60.6) 5 (21.7) –

Self employed 15 (10.0) 9 (7.1) 6 (26.1) –

Unemployed 10 (7.9) –

Homemaker 7 (4.7) 7 (5.5) 0 (0) –

Out of work 6 (4.0) 3 (2.4) 3 (13.0) –

Student 13 (8.7) 12 (9.4) 1 (4.3) –

Retired 13 (8.7) 12 (9.4) 1 (4.3) –

Unable to work or disabled 9 (6.0) 7 (5.5) 2 (8.7) –

Other 4 (2.7) Excluded 4 (17.4) –

Prefer not to respond 1 (0.7) Excluded 1 (4.3) –

Living situation

Live alone 12 (8.0) 11 (8.7) 1 (4.3) –

Live with parents 18 (12.0) 15 (11.8) 3 (13.0) –

Live with roommates 12 (8.0) 9 (7.1) 3 (13.0) –

Live with a Spouse/Partner and/
or Children

102 (68.0) 92 (72.4) 10 (43.5) –

Other 3 (2.0) Excluded 3 (13.0) –

Prefer not to respond 1 (0.7) Excluded 1 (4.3) –

Missing 2 (1.3) Excluded 2 (8.7)

Monetary stability

Difficulty paying bills no matter
what

12 (8.4) 6 (4.7) 6 (26.1) –

Just enough to pay bills 42 (33.1) –

Enough to pay bills, with cut-
back

13 (9.1) 11 (8.7) 2 (8.7) –

Enough to pay bills, nothing
extra

35 (23.3) 31 (24.4) 4 (17.4) –

(Continued)
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Monetary stability was associated with resilience based on both unadjusted and adjusted models
(p = 0.002 for each, where the p-value refers to a test of any difference in pairwise means; Table 2,
Fig. 2). Specifically, mean resilience was 15.0 points higher (95% CI: 6.9–23.1, p < 0.001) for people
who reported having enough money after paying bills compared to those who reported having difficulty
paying bills (Table 2, Fig. 2). Similarly, mean resilience was 14.2 points higher (95% CI: 5.9–22.4,
p = 0.001) for people who reported having just enough money to pay bills compared to those who
reported having difficulty paying bills. Results were similar after adjustment for age, gender, race and
ethnicity (Table 2, Fig. 2).

Table 1 (continued)

Characteristic Study 1: Survey Study 2:
Interviews

Entire sample
(N = 150)

Analysis sample
(N = 127)

Excluded
(N = 23)

Sample
(N = 25)

Enough money after paying bills 83 (55.3) 79 (62.2) 4 (17.4) –

Missing 7 (4.7) Excluded 7 (30.4) –

Financial dependency

Support myself only 52 (34.7) 44 (34.6) 8 (34.8) –

Support myself and extended
family member

12 (8.0) 12 (9.4) 0 (0) –

Support myself and spouse/
children

68 (45.3) 64 (50.4) 4 (17.4) –

Support myself and a friend/
roommate

1 (0.7) Excluded 1 (4.3)

Prefer not to respond 6 (4.0) Excluded 6 (26.1)

Other 10 (6.7) 7 (5.5) 3 (13.0) –

Missing 1 (0.7) Excluded 1 (4.3) –

Area deprivation index; mean
(SD)

22.3 (16.7) 21.2 (16.1) 28 (19.4) –

Table 2: Association between resilience and SDOH characteristics (N = 127)

Characteristic Unadjusted Adjusted

Coefficient
(95% CI)

p-value Coefficient
(95% CI)

p-value

Educational Level (reference: “High school or less”) 0.12+ 0.51*

4-year college degree 2.3 (−1.0, 5.5) 0.17 2.0 (−1.2, 5.2) 0.22

Graduate degree 1.6 (−1.8, 5.1) 0.51 1.3 (−2.2, 4.7) 0.47

Other 4.1 (−1.7, 9.8) 0.34 3.5 (−2.4, 9.4) 0.25
(Continued)
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Table 2 (continued)

Characteristic Unadjusted Adjusted

Coefficient
(95% CI)

p-value Coefficient
(95% CI)

p-value

Employment Status (reference: “Employed”) 0.39+ 0.31*

Unemployed −3.6 (−11.0, 3.9) 0.34 −3.5 (−11.3, 4.4) 0.38

Student 0.3 (−3.2, 3.8) 0.87 1.8 (−2.3, 5.9) 0.37

Retired 2.7 (−0.8, 5.8) 0.11 0.2 (−3.7, 4.1) 0.92

Unable to work or disabled −3.6 (−8.0, 0.8) 0.11 −3.6 (−8.5, 1.3) 0.14

Living Situation (reference: “Live alone”) 0.22+ 0.63*

Live with parents −4.0 (−10.0, 2.0) 0.19 −2.0 (−8.8, 4.6) 0.54

Live with roommates −1.3 (−8.5, 5.8) 0.71 0.05 (−7.6, 7.7) 0.99

Live with spouse/partner and/or children −0.3 (−5.5, 4.9) 0.91 0.5 (−5.1, 6.0) 0.87

Monetary Stability (reference: “Difficulty”) 0.002+ 0.002*

Enough 15.0 (6.9, 23.1) <0.001 14.8 (6.5, 23.1) 0.001

Just enough 14.2 (5.9, 22.4) 0.001 14.2 (5.8, 22.5) 0.001

Financial Dependency Status
(reference: “Support myself & spouse/children”)

0.002+ 0.006*

Support myself only −2.6 (−5.3, 0.1) 0.11 −2.0 (−4.9, 1.3) 0.17

Support myself and extended family member −3.9 (−8.8, 0.8) 0.10 −4.0 (−8.8, 0.9) 0.11

Other −8.1 (−12.4, −3.8) <0.001 −7.3 (−11.6, −2.9) 0.001

Area deprivation index 0.03 (−0.6, 0.11) 0.55 0.03 (−0.1, 0.1) 0.54
Note: All coefficients of categorical variables are differences in means +p-value for test of any difference between categories (overall p-value for
group). *p-value for test of any difference between categories adjusting for age, race/ethnicity, and gender.

Figure 2: Boxplots of resilience by financial dependency (A) and monetary stability (B)
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Financial dependency status was also associated with resilience based on both unadjusted and adjusted
models (p = 0.002 and p = 0.006, respectively, for overall test of any difference among the 6 possible pairwise
comparisons; Table 2, Fig. 2). Specifically, compared to people who supported themselves and a spouse or
children, mean resilience was 8.1 points lower (95% CI 3.8–12.4, p < 0.001) for those who reported “other”
financial dependency (Table 2, Fig. 2). Mean resilience was also significantly lower among those who
reported “other” compared to people who support themselves only. We describe what “other” might
represent in the Discussion section. We did not find evidence of a significant association among the other
4 pairwise comparisons. Results were similar in the adjusted models.

We did not find evidence of a significant association between resilience and education, employment,
living situation, or area deprivation index. Results were similar in sensitivity analyses.

3.2 Analysis of Study 2 Interview Data
We conducted interviews with 25 participants (16 by telephone, 9 by videoconference). Interview length

was 34 to 76 min. Participants’ median age was 32 years (range 22–44), 52% were female, and 28%
identified as people of color. Participants’ ACHD was moderate (56%) or complex (44%); 76% were
functional class C or D (Table 1).

Across all interviews and in addressing their relationship with resilience as it relates to living with
ACHD, participants frequently mentioned factors aligned with each of the 5 major SDOH domains
(Table 3). These topics emerged even though SDOH was not defined or explicitly referred to by
interviewers. Overlaid on this was the emotional toll that accompanied these concerns (Fig. 3).
Additionally, the concepts of privilege and inequity as they related to healthcare were universally
mentioned in relation to resilience, underscoring their impact across multiple SDOH categories.
Sociodemographic influences like race, ethnicity, gender, and age intersected with both positive and
negative healthcare experiences influencing resilience. However, participants indicated that they were
hesitant or not prepared to discuss these in detail. “I’ve tried really, really hard not to have opinions on
that subject [race], in all ways, shapes, or forms.” -37yo man, IIIC disease.

Table 3: Supportive quotes from interview data

Positive reflections Negative reflections

Economic
stability

“Having a job with really good insurance, especially, related
to the health stuff, I feel very ‘safe’ in that regard
financially... If there’s an issue or some problem, I’d assume
I’d feel relatively confident that I can get through it. Whereas
if I didn’t have insurance or good insurance, maybe I’d be a
lot more stressed and less optimistic that I could overcome
it.” -27yo man, IIIC disease

“Put money aside just in case of an emergency.
But an emergency to me is a hundred thousand
dollars hospital bill that comes, and insurance
has only covered 20% of it.” -32yo woman,
IIC disease

“My parents have been an enormous support to me... they’ve
always paid for a lot of stuff too. They’ve really got my back,
in some cases where sometimes I’m really surprised that they
do.” -25yo man, IIB disease

“It’s super expensive to have a heart disease. I
owe like a billion dollars, and that sucks… I’m
in collections with like 100 different hospitals.
There’s no amount of money that I could make
that could afford me.” -37yo man, IIIC disease

“I was very privileged as a kid. My dad worked for
Microsoft, so we had really great health insurance. I can’t
imagine what that would’ve been like if we didn’t have that
with the vast amount of appointments and things, surgeries
that I’ve had.” -24yo woman, IIIC disease

“A big part for a lot of us, especially seeing the
juxtaposition between folks in the UK and
places with socialized medicine, is our worry
on cost. I can tell you, I know I need this
ablation, but my God, I don’t think I can afford
it… That’s my biggest issue with this, is

(Continued)
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Table 3 (continued)

Positive reflections Negative reflections

that—I had my pacemaker done, and I had just
changed insurances, and there was a little
glitch, and all of a sudden I got a $50,000 bill
from [Hospital]. I was like, ‘Holy sh*t.” -42yo
man, IIIC disease

Healthcare
access and
quality

“But I think the thing that really helped me was my doctor,
[Name]. He explains things in a way that allows the patients
to really understand their own health, but then he’s also
willing to go more in depth with the medical terminology
and explanation if you ask him to. It really was just the
support of my cardiology team.” -36yo woman, IIB disease

“Counseling is so hard to get into, by the time
you get in with them, the stressor is passed. So
…it’s not really beneficial to be in with them.
Because it’s three months later, and you’re
like, ‘well, I’m feeling much better now.”
-32yo woman, IIC disease

“It totally overlaps with other privileges of I grew up with,
I’ve had more than enough, I’ve always had access to health
insurance... I’ve never been without those sorts of supports,
and so that’s obviously a big layer.” -29yo woman, IIIC
disease

“The idea of ever going without healthcare
insurance obviously is not a great idea for
anybody, but it’s definitely a no-go for myself.
That’s a weird concept to explain to your
friends who are in their 20s and who will
travel to Asia and live in hostels and things
like that. You’re like, ‘oh, that sounds great,
but where do I get my insurance from?” -34yo
woman, IIC disease

“I think being white has helped… it comes with all the
privileges of being white. Where I’m able to go to a clinic
and stuff, and I guess that’s not necessarily tied to my race,
but I definitely think that has something to do with why I’ve
had access to really good healthcare all of my life.” -25yo
man, IIB disease

“It’s hard to fully understand [heart disease]
because you’re not a doctor. You probably
don’t live right next to the hospital, you don’t
have access to talk to someone very
frequently. I have an annual and that’s it. It’s
also expensive to have appointments, or
appointments are hard to come by.” -24yo
woman, IIIC disease

“I mean, people should feel lucky that their condition is
caught and that they live in a country that they have
medicine that will get them in as soon as they’re able to.”
-29yo man, IIIB disease

Education access
and quality

“Again, that control piece, I have educated myself and
written down all the scientific terms and tried to make myself
as knowledgeable as possible, with the help of the internet.”
-36yo woman, IIB disease

“I was picked, and I was going to go. I had an
arrhythmia a month before I supposed to go.
The doctor said, ‘You can’t go to Jamaica. If
you have this issue in Jamaica, they don’t have
facilities. You’re done. You can’t go.’ So, I
mean, all of a sudden, my plan, what I was
going to do with my life, right? I was going to
be pursuing my goals in academia. I couldn’t
get into this program, and because of that,
other things were closed to me in that field.”
-42yo man, IIIC disease

“[Doctor] takes my knowledge really seriously. She knows
that I am somebody who really advocates for my health and
knows a lot about my health… I’m sure as a doctor, it can be
hard when your patient comes in with all this research and
things like that, but really valuing the patient’s knowledge
and perspective and capabilities, that’s a relationship that has
certainly made a huge impact in a positive way.” -29yo
woman, IIIC disease

“I don’t have a college degree. It was
impossible for me to even finish high school.
Because the stress of being in that classroom
setting, I was constantly just ending up in the
hospital. Because my body was just so
stressed out. Then when I tried to go to
college, my family didn’t have a lot of money.
So I had to work, and also pay for school, and

(Continued)
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The impact of ACHD on respondents’ assessment of Economic Stability was the most commonly
referenced SDOH domain. Usually, this was mentioned when discussing the importance of maintaining
health insurance. Participants reported that medical debt could be devastating to their mental health and
ability to feel resilient in addition to financially. “The second I get kicked off my parents’ insurance, I’m
not going to be okay. That is a huge fear. It is a huge, huge fear because I see my medical bills… Not
having insurance is not an option. If I did not have insurance, I would die.” -22yo woman, IIIC disease.
Costs related to living a healthy lifestyle like eating healthy food and affording gym membership were
referenced as additional barriers to participants feeling resilient and confident in managing their heart
health. “When you go shopping in a store, the healthier foods are the more expensive, and when you’re
on a budget or you don’t have enough, you kind of have to make your meal stretch.” -24yo woman, IIIC
disease.

Healthcare Access and Quality was the second most commonly referenced SDOH domain and often
related to Economic Stability because of healthcare costs. Participants reflected on the fact that they are
able to access ACHD-specific care as patients of our program: “I have such a strong heart team at

Table 3 (continued)

Positive reflections Negative reflections

my body couldn’t do the two. It was just ‘this
is too much.’” -32yo woman, IIC disease

“You have access to any and I mean, you’ve got the
community colleges, you have libraries. You have so many
resources. You don’t need a dollar to your name to be able to
go and do all of that, so that’s kind of just your own
motivation and choice.” -38yo woman, IIC disease

“You have to come at it with the mindset of
‘I’m trying to seek your guidance, and I’m
trying to seek information from you so that I
can make the best decision possible, and for
me to understand all these things, this is what I
need.’ Really trying to get the information
from them and not just be placated with, ‘oh,
well everything will be all right, this is what
our plan is,’ but really being able to ask the
‘why’ questions without hurting someone’s
ego, but also getting the information you
need.” -34yo woman, IIC disease

Neighborhood
and built
environment

“Well, my neighborhood’s a good neighborhood, so I guess
it has to do with your mental health. You live in a good spot,
you feel good.” -41yo woman, IIC disease

“I was in [city] over the weekend, and hanging
out with this old girlfriend of mine. And I was
walking home, and it’s really smoky, 200 air
index, unbreathable, not good for me.” -37yo
man, IIIC disease

“Well, being out here in Washington is very helpful to my
health, the trees, I love it here. Obviously for oxygen, I feel
better up here, I feel more peace of mind versuswhere I lived
at before.” -44yo man, IID disease

“I would go to the gym to go to the swimming
pool, and I’d use the hot tub and the sauna, or
the cycling bike… I was using their facility,
because my insurance covers me for 20 visits,
but then after that, you have to buy, the
membership there is like 60 bucks a month.”
-38yo man, IIC disease

Social and
community
context

“Surrounding myself with positive people. I think also
having a couple of friends who also have complex heart
conditions has made it nice, because there are things that
other people just don’t have to pay attention to or don’t have
to realize.” -34yo woman, IIC disease

“As a kid, they have those resources for you,
going to a camp for kids that have heart
conditions, but they don’t really have that for
adults. And I think that that’s something that I
really miss having is people that are going
through the same thing and being able to talk
to them.” -28yo woman, IIIB disease
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[Hospital] that I think that alleviates quite a lot of my stress.” -38yo woman, IIC disease. Having trusted
providers was important in feeling able to effectively manage their ACHD, especially as discussions have
changed as they got older or encountered new ACHD-related consequences. However, they also
discussed this SDOH as it related to decisions on where to live, whether to travel, and which hospitals to
go to in the event of an emergency, recognizing the limited availability of ACHD-specific medical, and
even more rare, mental health care.

Participants additionally discussed Education Access and Quality—both in learning more about their
heart disease and being limited in acquiring formal education by having ACHD. Being knowledgeable
about their ACHD helped some participants feel in control of a largely uncontrollable situation,
supporting their ability to feel resilient. Participants reported studying their ACHD either in school
projects or independently to enhance their own understanding of their disease. This helped them know
what to ask at appointments and comprehend test results and clinician recommendations. Participants
mentioned appreciation for clinicians who engaged them in conversations about their ACHD and who
valued their input. Additionally, several participants reported not being able to achieve their desired level
or type of formal education because of their ACHD. For some, the physical, mental, or financial cost was
too much on top of having to manage or make concessions to their ACHD. For others, having ACHD
precluded them from participating in certain educational opportunities like sports or study abroad
programs, making them feel less than and challenging their resilience.

Neighborhood and Built Environment and Social and Community Context were less prominently
endorsed SDOH domains, but still present. Participants linked their well-being to living in places where
they felt supported. Having the environmental and social resources necessary to effectively manage the
physical and emotional impacts of their ACHD was expressed as crucial to their resilience. Air quality
and access to hiking trails and exercise facilities were mentioned, as were the quality of local stores and
school systems. Additionally important was the ability of their communities to nurture a sense of
belonging. Often, this was mentioned in the context of feeling connected to other people with ACHD,

Figure 3: Resilience & social determinants of health in ACHD: Emotional impacts
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through avenues like social media or advocacy foundations. Community support also extended to other
groups and settings, like exercising with a group who had relatable trauma or another chronic illness.
These relationships were characterized as offering validation, confidence, and encouragement, which
helped participants feel able to engage in their own health.

4 Discussion

Consideration of how the SDOH affects outcomes beyond morbidity and mortality in ACHD is a key
factor in providing care recommendations that are realistic and aligned with patients’ life needs. In this study,
we demonstrated a substantial interplay between resilience and SDOH with regard to how patients manage
their ACHD. Note this is self-reported resilience, the ability of a person to feel resilient, which likely is
influenced by more than one’s cardiac health. Economic Stability and Healthcare Access and Quality
emerged as two of the major SDOH of concern for this population. Assessment using both quantitative
and qualitative methods offered novel and complementary insights into these relationships.

In the context of exploring resilience as related to a lifelong illness like ACHD, the SDOH domain of
Economic Stability may reflect the financial strain which often accompanies medical care in the US. Medical
care is expensive, and ACHD can limit the ability to pursue employment of a certain type or compensation
level [23,24]. Findings from this study suggest that financial hardship may compound ACHD-related stress
and undermine a person’s sense of resilience, resulting in a lower score for self-reported resilience. A patient
may be less likely to have an advanced imaging study, for example, if taking time off work translates to lower
wages, or if the cost of the study means having to forego another purchase. The finding of lower resilience
among people who reported “other” regarding whom they support financially may reflect similar hardship:
although we cannot be certain, this may represent less secure relationships, such as supporting elderly parents
or those who are unable to independently support themselves. This indication of additional impactful
arrangements suggests a need for a future, deeper investigation into financial dependency to better
understand its significance. Interestingly, however, concerns over economic stability were present in this
study despite this group having relatively favorable ADI scores. ADI has been demonstrated to correlate
with adverse cardiac events as well as healthcare utilization in ACHD [25].

Beyond wages, maintaining the ability to work in order to afford insurance can be an additional
challenge to self-perceived resilience, particularly if ACHD limits a person’s physical or mental health or
cognitive abilities [23]. This concern reflects the SDOH of Healthcare Access and Quality. Interestingly,
although the majority of participants in this study had health insurance and all were established at a large
ACHD center, many still reported in interviews their concerns about inadequate coverage and fear of
losing their insurance. Often, having insurance is not enough—rather, it is having the “right” type or level
of insurance which will cover recommended care and be accepted at centers where high-quality ACHD
care can be provided [7].

The scarcity of comprehensive ACHD care is an additional barrier to Healthcare Access and Quality.
There are not enough ACHD providers or programs compared to patients needing services, and those that
exist are disproportionately in urban areas [26]—which often come with a higher cost of living.
Salciccioli and colleagues demonstrated that almost half of patients live more than one hour from ACHD
care, and that these were patients disproportionately more likely to live below the federal poverty level
and lack health insurance [27]. For such patients, the cost of travel to care in terms of money and time is
an additional stressor which could impact a person’s ability to feel resilient.

Up to 40% of people with ACHD are estimated to have a gap in care, either at the time of pediatric
transition or as adults [28]. Although for some this is related to inaccurate knowledge about the need for
lifelong care, more often it is related to inequitable access to specialized ACHD care, either based on
affordability or location. Poor physical health outcomes are associated with inequitable care access, as are
mental health outcomes [7]. Resilience is not necessarily equitable either [29]. Taken together, one’s
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capacity to build and utilize resilience may be severely affected by these SDOH. For example, in the
qualitative study which contributed to these data [20], interview participants with private insurance and
higher levels of education had more often heard of resilience and able to provide their own definitions of
it. As demonstrated here, it could be that people who are less socially or financially secure have not had
the chance to reflect upon or consolidate their resilience, if they are constantly living in high-stress mode.
Yet that does not mean they are not resilient, only their ability to report feeling resilient when asked.

As awareness grows regarding the associations between SDOH and ACHD physical and mental health
outcomes, as well as resilience, action resulting in change is imperative [7]. Comprehensive
neurodevelopmental evaluation in childhood could help identify social support needs early in life.
Sponsorship at the policy level could result in expanded insurance coverage and job training to promote
financial stability. Asking about SDOH needs during clinical encounters, ensuring robust mental health
care is integrated into ACHD clinics, and the continued expansion of ACHD care to underserved areas
could further ease SDOH-related burdens and improve health equity. Such changes would undoubtedly
help patients manage stressors impacted by their ACHD, and would likely strengthen their ability to build
resilience and use it to thrive. Additionally, rigorously-designed resilience-building interventions [30],
which account for impactful SDOH concerns, can also be applied in ACHD.

Key limitations of this study should be considered. Primarily, these findings are constrained by the
boundaries of the original datasets, the goals of which were not specifically to evaluate SDOH. However,
SDOH was a consideration when creating both the survey and interview guide. A dedicated study
investigating specific SDOH could provide additional depth or different findings. Second, the quantitative
and qualitative methods used here complement each other, providing a more comprehensive assessment
of the 5 major SDOH than either study alone. However, each has limitations: statistical associations
between predictors and outcomes may not be causal, and unmeasured variables or small numbers in
groups may influence these relationships. Qualitative research explores the breadth and depth of
experiences, providing perspective beyond the capabilities of a survey though not necessarily fully
representative of a population. Despite efforts to include diverse perspectives, participants in both studies
were predominantly non-Hispanic White, highly educated, privately insured, and received care at a large
subspecialty ACHD center in the Pacific Northwest United States. People who live in other regions,
belong to different demographic groups, or who do not have access to subspecialty care may experience
differential relationships between resilience and SDOH. Additionally, it was necessary to combine some
demographic groups for statistical analysis, which limits representation and may mask certain
associations. However, the quantitative findings of this study were not different between unadjusted and
adjusted analyses, suggesting a nonsignificant impact in this instance.

In conclusion, SDOH is associated with self-reported resilience in ACHD, in particular those reflecting
financial concerns such as Economic Stability and Healthcare Access and Quality. Knowledge of these
relationships can inform the development of tailored resilience interventions for this population.
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