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Abstract

BACKGROUND—Adult congenital heart disease (ACHD) can negatively impact quality of life 

(QOL). Strengthening resilience may improve this and other psychosocial outcomes important for 

living a meaningful life.

OBJECTIVES—The purpose of this study was to describe resilience and key psychosocial health 

outcomes in ACHD and evaluate the associations between resilience and these outcomes.

METHODS—We conducted a prospective cohort study of outpatients with moderate or complex 

ACHD between May 2021 and June 2022. Participants completed surveys at baseline and 

3 months, evaluating resilience (Connor-Davidson Resilience Scale-10), health-related QOL 
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(EQ5D-3L, linear analog scale), health status (Euroqol visual analog scale), self-competence 

(Perceived Competence Scale), and psychological symptom burden (Hospital Anxiety and 

Depression Scale) and distress (Kessler-6).

RESULTS—The mean participant age (N = 138) was 41 ± 14 years, 51% were female, and 

83% self-identified as non-Hispanic White. ACHD was moderate for 75%; 57% were physiologic 

class B. Mean baseline resilience score (Connor-Davidson Resilience Scale-10) was 29.20 ± 7.54. 

Participants had relatively good health-related QOL, health status, and self-competence, and low 

psychological symptom burden and distress. Higher baseline resilience was associated with better 

values of all outcomes at 3 months (eg, 1 point higher resilience was associated with 0.92 higher 

linear analog scale; 95% CI: 0.52–1.32) with or without adjustment for demographics. After 

further adjusting for the baseline psychosocial measure, only the association between resilience 

and QOL measures at 3 months remained statistically significant.

CONCLUSIONS—Resilience is positively associated with health-related QOL for outpatients 

with moderate or complex ACHD, though relationships are small in magnitude. Study findings can 

guide the application of resilience-building interventions to the ACHD population.
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People with adult congenital heart disease (ACHD) face a range of difficult experiences 

across their lives, with great potential for an impaired sense of well-being.1 Learning 

to balance the building of a meaningful life against the stress of worsening disease and 

uncertain futures often puts at risk important psychosocial outcomes like quality of life 

(QOL). Resilience is the process of harnessing personal resources to sustain physical 

and emotional well-being in the face of stress.2,3 It can help patients navigate serious 

illness: when a challenge arises, people use their resilience to move beyond the challenge, 

alleviating stress. Resilience can be strengthened with experience and practice and alter later 

health outcomes.

Prior studies suggest that people with ACHD want help coping with challenges and 

navigating health care decisions.4,5 How best to recognize and address these needs has 

moved to the forefront of both clinical and research priorities,6 with recognition that little 

is known about how patients manage ACHD-related stress or how clinicians can provide 

needed support.

Among people with ACHD, patient-reported resilience is associated with patient-reported 

well-being.7 Helping patients learn to recognize and develop resilience is a potential avenue 

for improving their psychosocial outcomes, and a more comprehensive understanding of 

resilience and well-being is necessary to engage in resilience intervention studies. The aims 

of this study were to use a cohort from a large academic ACHD center to describe: 1) 

the association between resilience and demographic characteristics; 2) the average 3-month 

change in resilience and psychosocial health outcomes; and 3) the association between 

resilience and psychosocial health outcomes. We hypothesized that people with more severe 

ACHD would have higher resilience and that higher levels of baseline resilience would be 
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associated with higher health-related QOL, health status, and self-competence, and lower 

psychological symptom burden and distress at 3 months.

METHODS

PARTICIPANTS AND PROCEDURES.

We conducted a prospective cohort study of patients who received outpatient care at a large 

academic ACHD center (Central Illustration). ACHD clinic appointment lists were used 

to identify potential participants, and recruitment occurred between May 2021 and June 

2022. Eligible patients were at least 18 years of age with confirmed moderate or severe 

ACHD, physiologic class B, C, or D.8 We excluded simple lesions and class A physiology to 

specifically evaluate those most likely to feel impacted by their ACHD. Patients with another 

life-limiting illness or who were unable to complete surveys independently and in English 

were excluded.

All eligible patients were approached for possible enrollment. If in-person at the 

appointment, written informed consent was provided. If contacted by phone or email 

afterward, verbal or written informed consent was provided. Participants then completed the 

baseline survey electronically. We did not collect any information, including demographics, 

from those who chose not to enroll.

After 3 months ±10 days, participants were asked to complete the follow-up survey via 

the same avenues. At each time point, up to 5 attempts (combination of phone and email) 

were made to encourage survey completion, unless participants opted out of further contact. 

To encourage participation by patients in underrepresented groups, the primary investigator 

(as opposed to the research coordinator) made the final attempt to contact participants with 

outstanding surveys. This study was approved by the University of Washington Institutional 

Review Board.

STUDY MEASURES.

The study survey was composed of 6 validated tools for assessing patient-centered 

psychosocial outcomes. Baseline and 3-month surveys were identical except that 

demographic information was collected only at baseline.

Resilience was measured using the Connor-Davidson Resilience Scale (CD-RISC 10),9 a 

10-item measurement of self-perceived resilience derived from an original 25-item tool. 

Questions evaluate personal problem-solving styles and approaches to adversity. Each item 

is scored on a 5-point scale (0–4), with an overall range of 0 to 40 points. Higher scores 

indicate higher self-perceived resilience; the mean score of a national random sample of 

U.S. adults was 32 ± 6.9 CD-RISC has demonstrated responsiveness to interventions,10,11 

suggesting it can measure changes in self-perceptions and resilience resources over time.

Health-related QOL was evaluated using the EQ5D and a linear analog scale (LAS); health 

status was evaluated using the Euroqol visual analog scale (EQ-VAS).12,13 The EQ5D-3L is 

a 5-item tool used to assess health-related QOL based on mobility, self-care, usual activities, 

pain/discomfort, and anxiety/depression. Each item is scored 1 to 3; higher scores indicate 
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worse limitations. Scores yield a 5-digit number describing state of health (eg, 11111), 

which is indexed to represent country-specific values (iEQ5D-3L, reported), where 0 is 

death and 1 is full health. The tool also includes a question about health status, assessed 

on a 0 to 100 continuous scale (EQ-VAS). Higher scores indicate better self-perceived 

health. The LAS is scored on a continuous 0 to 100 scale. Higher scores indicate better 

self-perceived health-related QOL.

Psychological symptom burden and distress were evaluated using the Hospital Anxiety and 

Depression Scale (HADS)14 and the Kessler-6 Psychological Distress Scale (K6).15 The 

HADS is a 14-item tool assessing symptoms related to anxiety and depression. An adapted 

version of this tool was used in this study. There are 7 items each addressing anxiety and 

depression, scored on a 4-point scale (0–3). Scores for each subscale range from 0 to 21, 

with higher scores indicating higher symptom severity: 0 to 7 “normal,” 8 to 10 “mild,” 

11 to 14 “moderate,” 15 to 21 “severe” burden. The K6 is a 6-item inventory measuring 

psychological distress. Symptoms are rated on a 5-point scale (0–4), with an overall range 

of 0 to 24 points. Higher scores reflect greater distress: >6 “high” distress, >12 “serious” 

distress.

Self-perceived competence to manage a chronic health condition (in this case, ACHD) was 

evaluated using the Perceived Competence Scale.16 This is a 4-item tool; each item consists 

of a 7-point scale (0–6), with a total range of 0 to 24 points. Overall score is an average of 

responses; the maximum score is 6. Higher scores indicate greater perceived competence.

Participants were also asked to provide demographic and clinical information including 

marital and educational status, race and ethnicity, and whether they had been hospitalized for 

a heart problem in the past year. Study personnel abstracted additional baseline demographic 

and health data from the electronic health record, including age, gender, insurance status, 

ACHD diagnosis and severity,17 year of the most recent surgery, and whether they carried a 

diagnosis of heart failure.

DATA ANALYSIS.

We summarized continuous variables using mean ± SD and categorical variables using 

proportions. There was <10% missing data for all variables of interest. To describe the 

association between resilience and demographic characteristics, we fit separate simple 

linear regression models with baseline resilience as the response and each demographic 

characteristic as the predictor. To evaluate the 3-month change in resilience and psychosocial 

health measures (EQ5D-3L, LAS, EQ-VAS, HADS, and K6), we used paired t-tests. 

To evaluate the association between resilience and psychosocial health measures, we fit 

3 separate linear regression models with baseline resilience as the predictor and each 

psychosocial health measure at 3 months as the outcome: 1) unadjusted; 2) adjusted for 

age (continuous), gender (male or female), race/ethnicity (White vs non-White given small 

numbers), ACHD anatomic severity (moderate or complex), and marital status (single, 

married, partnered, other); and 3) adjusted for the variables in model 2 plus the baseline 

psychosocial health measure. The third model is equivalent to evaluating the association 

between resilience and 3-month change in psychosocial health, adjusted for baseline 

psychosocial health. We also conducted sensitivity analyses: 1) additionally adjusting 
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for education; 2) using ungrouped versus grouped demographic variables (race/ethnicity 

collapsed to non-Hispanic White vs otherwise, marital status to married/partnered vs not); 

3) excluding all participants with missing data in any variable of interest (complete case 

analysis); and 4) using robust standard errors. Results were similar in sensitivity analyses. 

Data were managed using REDcap. Statistical evaluation was performed using Stata 

(StataCorp. 2017. Stata Statistical Software: Release 15. College Station, TX: StataCorp 

LLC).

RESULTS

SAMPLE DESCRIPTION.

We screened 916 patients, of whom 456 (50%) met inclusion criteria. Of those invited, 

6 declined, and 280 did not respond. We enrolled 170 patients; the baseline survey was 

completed by 150 (88%), and 138 of those (92%) also completed the 3-month survey 

(Supplemental Figure 1). Patients who enrolled but did not complete any surveys (N = 20) 

were a mean age of 37 ± 13 years, 60% were female, 60% had moderate ACHD, and 50% 

were physiologic class B; race, ethnicity, and marital status data are not available for this 

group. Participants who completed the baseline survey only (N = 12) were a mean age of 

37 ± 13 years, 50% were female, 25% were married or partnered, 100% were non-Hispanic 

White, 25% had moderate ACHD, and 50% were physiologic class B. Among participants 

who completed surveys at both time points (N = 138) (Table 1), the mean age was 41 ± 

14 years, 51% were female, 69% were married or partnered, and 83% were non-Hispanic 

White. ACHD was moderate in 75% and complex in 25%; 57% were physiologic class B, 

40% class C, and 3% class D. The remainder of the manuscript reports data for this group 

(with baseline and 3-month assessment, N = 138) only.

ASSOCIATION BETWEEN RESILIENCE AND DEMOGRAPHIC CHARACTERISTICS.

The mean resilience score at baseline was 29.20 ± 7.54. Patients who completed education 

beyond high school had higher baseline resilience when compared to those who completed 

high school or less (Table 2). When examined as a continuous variable, each year of 

increased age was associated with a 0.10 higher baseline resilience score (95% CI: 0.01–

0.19; P = 0.025), however when dichotomized to ≥40 years, this relationship was not 

apparent (Table 2). Patients with moderate ACHD lesions had higher resilience than those 

with complex lesions. There was no significant association between baseline resilience 

and ACHD physiologic class, heart failure diagnosis, or having been hospitalized for heart 

disease in the last year.

3-MONTH CHANGE IN RESILIENCE AND HEALTH OUTCOMES.

The resilience score at 3 months was similar to baseline (Table 3), with a mean resilience 

change of −0.30 ± 7.26 over 3 months. Overall, patients had relatively good health-related 

QOL and health status, low psychological symptom burden and distress, and good self-

competence based on mean scores at baseline and 3 months (Table 3). Baseline EQ5D-3L 

score was “11111,” meaning “full health,” for 30% of patients. Of all the psychosocial 

health outcomes, only the score for the HADS-Anxiety subscale was statistically different at 
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3 months compared to baseline (baseline 6.10 ± 3.93 vs 3 months 5.62 ± 3.76, paired t-test P 
= 0.02).

ASSOCIATION BETWEEN RESILIENCE AND HEALTH OUTCOMES.

In unadjusted models, baseline resilience was significantly associated with all outcomes at 3 

months (Table 4). For example, a 1-point higher resilience was associated with 0.92 higher 

LAS (95% CI: 0.52–1.32; P < 0.001). After adjusting for age, gender, race/ethnicity, ACHD 

anatomic severity, and marital status, baseline resilience remained significantly associated 

with all outcomes. However, after further adjusting for the baseline psychosocial measure, 

only the association between resilience and QOL measures at 3 months (or equivalently, 

change in 3 months) remained statistically significant: for each 1-point higher CD-RISC 

10 score at baseline, there was a 0.004-point higher iEQ5D-3L score 3 months later (95% 

CI: 0.001–0.007; P = 0.004) and a 0.38-point higher LAS score 3 months later (95% CI: 

0.05–0.72; P = 0.03) among participants with the same baseline value of the outcome and 

other covariates.

DISCUSSION

To better understand the psychosocial impacts of living with ACHD, we described the 

degree and stability of resilience and key psychosocial health outcomes, as well as 

associations between them, over a 3-month period. In general, participants reported good 

health-related QOL, health status, and self-competence, and low psychological symptom 

burden and distress. Higher baseline resilience was associated with better values of 

all outcomes at 3 months, with or without adjustment for demographics. After further 

adjusting for the baseline psychosocial measure, only the association between resilience 

and QOL measures at 3 months remained statistically significant. Although other studies 

have investigated some of these health outcomes in ACHD, they have not been examined 

in relation to resilience or in a longitudinal fashion. Knowledge of these relationships 

will assist in the development of interventions intended to improve psychosocial health in 

ACHD.

Patients demonstrated CD-RISC10 resilience scores that were lower on average than the 

reported mean for a random sample of U.S. adults,18 but on par with other chronic disease 

groups, such as people with neurological disabilities19 and HIV positive women.20 Recently, 

Gmuca et al21 reported a score of 25 ± 8.8 in adolescents and young adults with chronic 

pain. In other ACHD studies, patients have been found to have moderately low to moderate 

resilience levels, as measured with the Resilience Scale.22,23 We anticipated finding higher 

resilience in patients with worse ACHD, suspecting they faced more prior health challenges. 

However, we did not identify significant differences in patients with markers of worse 

physiologic impact such as class C or D disease, heart failure diagnosis, or a recent 

hospitalization or surgery. In contrast, in an earlier cross-sectional study,24 patients with 

NYHA functional class II versus I symptoms reported worse resilience, but there was no 

association with ACHD diagnosis, and the relationship between resilience and QOL was 

not evaluated. In our study, scores were higher in patients with moderate as compared to 

complex lesions, and we wonder whether this reflects the temporality of living with ACHD. 
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For example, a patient with stable complex ACHD may reflect restrictions during their 

early or teenage lives when they had less control and were ill-equipped to cope with their 

illness and the resulting impacts on their adult25 or illness identity.26 It is also possible that 

demographic differences between those with moderate and complex ACHD influenced these 

findings: those with moderate ACHD were older and more likely to be married or partnered.

Beyond ACHD severity, we saw some differences in resilience by sociodemographic 

characteristics. Lower resilience was reported by patients with less than a high school 

education. We also saw trends toward lower resilience in patients who were not married 

or partnered or who self-identified as belonging to underrepresented racial/ethnic or gender 

groups. This suggests the additional impact of social inequities in this population, signaling 

the need for additional studies27 designed to specifically evaluate these associations, ideally 

in adequately sized and representative samples.

Patients in our study scored similarly on the LAS, HADS-A, and HADS-D as compared 

to the international APPROACH-IS study.28 They scored roughly 5 to 7 points lower on 

the EQ-VAS reported there and also in a Swedish study by Berghammer et al29 below the 

minimally important change suggested for this instrument in other populations.30,31 Indexed 

EQ5D-3L scores were similar to those reported by Berghammer, even though fewer patients 

in our sample reported full health. Therefore, our population did not seem atypical from 

other groups of studied patients with ACHD. Our findings build on theirs as both prior 

studies were cross sectional, had limited or no U.S. representation, and neither measured 

resilience.

Our study is the first to describe these psychosocial properties in ACHD using a longitudinal 

observational design. Knowledge of whether and when resilience or these key outcomes 

change can guide intervention development, both in terms of intervention timing and 

outcomes measurement. We chose to evaluate a 3-month period because it reflects the length 

of some behavioral interventions, including one of interest to our research.3 It is also the 

period over which one would practice a skill to build a habit, as well as the length of the 

most intense period following an adverse event. While additional studies should evaluate 

long-term stability or the effects of health-related events, the relatively small mean changes 

demonstrated for the majority of these health outcomes in this study adds to knowledge both 

about this population’s psychosocial health and the performance of these measures in this 

population.

Since patients manage acute health challenges using whatever resilience has been developed 

prior to that point,32,33 we were interested to know how baseline resilience was related 

to 3-month psychosocial health outcomes. For example, a patient with ACHD who has 

a cardiac arrest will draw on already present resilience resources to manage distress or 

anxiety, not having had time to build new resilience prior to an unexpected event. In this 

study, associations between resilience and health outcomes were in the expected direction 

(eg, higher resilience associated with better outcomes) and associations with QOL were 

statistically significant. This is in line with findings from a cross-sectional study of healthy 

children and adults with repaired tetralogy of Fallot that found resilience to be positively 

associated with QOL.34 However, associations found in our study were small and unlikely 
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to be clinically meaningful. The minimal clinically important difference of the EQ5D-3L has 

not been studied in ACHD and is reported to be 0.028 or higher in other populations.35,36 

Additionally, we did not see significant relationships between resilience and the other health 

outcomes in adjusted models. These findings raised questions of whether we had chosen the 

correct outcomes or the best tools to measure those outcomes in relation to resilience.

It is also possible that this relatively healthy group of outpatients is not the most appropriate 

population in which to study these relationships. To effectively promote better psychosocial 

care, clinicians must reach the patients who need support the most, those who are 

experiencing significant stress and also have trouble managing it. Even during an obvious 

clinical change or event, it can be difficult to tell who these patients are or when is the 

best time to intervene. It can also be challenging for patients to learn new coping skills 

or remember to use practiced skills in times of stress. Experience with these concerns is 

minimal in ACHD, constrained at least partially by a lack of population-level data and 

accessibility limitations imposed by insurance coverage and specialist availability. The 

relationships between resilience and these key psychosocial outcomes may be more evident 

in patients experiencing more disease-related distress or uncertainty.

STUDY LIMITATIONS.

This study has some important limitations. Although conducted at a large ACHD referral 

center that provides care to a 5-state region, our results reflect the subset of this population 

that was able to travel to and afford care at our center. It is encouraging that scores 

for many of the health outcomes were similar to prior studies; however, results may 

not be generalizable to the broader population or those eligible patients who declined 

participation. Some demographic categories and some clinical categories like class D disease 

had small numbers, and in some of these smaller groups we saw nonsignificant differences 

in resilience scores. Collapsing variables in sensitivity analyses did not substantially change 

results; however, it is possible that we may have demonstrated significant relationships 

with a larger sample. Additionally, any clinical events occurring during the study period 

could have affected 3-month responses, however, given the overall stability observed in 

the variables assessed, this is unlikely to have influenced the main findings of this study. 

Finally, it is possible that the COVID pandemic may have impacted survey results given 

its recognized impact on mental health.37 Data collection occurred after the end of most 

mandatory restrictions, though the omicron variant was still prevalent.

CONCLUSIONS

Resilience and person-centered psychosocial outcomes are relatively unchanged over a 

3-month period for outpatients with moderate or complex ACHD, and resilience is positively 

associated with health-related QOL. These findings can guide the application of resilience-

building interventions to the ACHD population, with the goal of improving psychosocial 

well-being.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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ABBREVIATIONS AND ACRONYMS

ACHD adult congenital heart disease

CD-RISC 10 Connor-Davidson Resilience Scale

EQ-VAS Euroqol visual analog scale

HADS Hospital Anxiety and Depression Scale

K6 Kessler-6 Psychological Distress Scale

LAS linear analog scale

QOL quality of life
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PERSPECTIVES

COMPETENCY IN MEDICAL KNOWLEDGE:

In this longitudinal survey study of patients with ACHD, we describe key psychosocial 

health factors and demonstrate relative stability of these factors over a 3-month period. 

We also describe relationships between resilience and these factors, specifically that 

resilience is positively associated with health-related QOL. These findings can guide the 

application of resilience-building interventions to the ACHD population, with the goal of 

improving psychosocial well-being.

TRANSLATIONAL OUTLOOK:

Management of psychosocial health is an important part of whole-person ACHD care. 

Clinicians should incorporate psychosocial assessment into routine care, and future 

research should contribute to a more comprehensive understanding of psychosocial 

health influences. Resilience development is a potential avenue for supporting improved 

psychosocial and mental health outcomes in ACHD.
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CENTRAL ILLUSTRATION. 
Resilience and Key Psychological Health Outcomes in ACHD: Design and Primary Findings
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TABLE 1

Participant Demographics (N = 138)

Age, y 41 ± 14

Sex

 Female 71 (51)

 Male 66 (48)

 Transgender 1 (1)

Marital status

 Single 34 (25)

 Married 76 (55)

 Partnered 19 (14)

 Divorced/separated 6 (4)

 Widowed 2 (1)

 Not reported 1 (1)

Race/ethnicity

 White 114 (83)

 Black 4 (3)

 Asian 7 (5)

 Hispanic/Latino 6 (4)

 AIAN 1 (1)

 Other 4 (3)

 Not reported 2 (1)

Education

 ≤8th grade 1 (1)

 High school or equivalent 34 (25)

 4-y college degree 57 (41)

 Graduate degree 34 (25)

 Other 11 (8)

 Not reported 1 (1)

Insurance

 Public 26 (19)

 Private 106 (77)

 Other 2 (1)

 None 4 (3)

ACHD lesion

 Moderate 103 (75)

 Complex 35 (25)

ACHD phys

 B 79 (57)

 C 55 (40)

 D 4 (3)

HF diagnosis 39 (28)
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Hospitalized in last year 36 (26)

Values are mean ± SD or n (%).

ACHD = adult congenital heart disease; AIAN = American Indian or Alaska Native; HF = heart failure.
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TABLE 2

Baseline Resilience Scores Across Key Demographic Groupsa

N (%) Baseline CDRISC10 Score P Value

Age 0.14

 <40 y 76 (55) 28.34 ± 7.04

 ≥40 y 62 (45) 30.24 ± 8.04

Gender (n = 137) 0.24

 Female 71 (52) 28.51 ± 8.39

 Male 66 (48) 30.03 ± 6.49

Marital status (n = 129) 0.06

 Single 34 (26) 27.24 ± 7.12

 Married/Partnered 95 (74) 29.97 ± 7.40

Race/Ethnicity (n = 136) 0.14

 White 114 (84) 29.52 ± 7.60

 Non-White 22 (16) 26.91 ± 6.91

Education (n = 126) 0.02

 High school or less 35 (28) 26.83 ± 7.49

 Beyond high school 91 (72) 30.31 ± 7.27

Insurance (n = 132) 0.72

 Public 26 (20) 28.81 ± 8.04

 Private 106 (80) 29.41 ± 7.56

ACHD lesion 0.01

 Moderate 103 (75) 30.11 ± 7.39

 Complex 35 (25) 26.51 ± 7.43

ACHD physiology

 B 79 (57) 29.34 ± 7.55 (cons)

 C 55 (40) 28.69 ± 9.83 0.62

 D 4 (3) 33.25 ± 7.74 0.32

Last surgery 0.77

 <5 years ago 65 29.40 ± 7.88

 >5 years ago 73 29.01 ± 7.27

Heart failure diagnosis 0.10

 No 99 (72) 29.86 ± 6.82

 Yes 39 (28) 27.51 ± 8.99

Hospitalized in last year 0.59

 No 102 (74) 29.40 ± 7.75

 Yes 36 (26) 28.61 ± 6.97

Values are n (%) or mean ± SD.

a
N = 138 unless otherwise specified.

The bold P values indicate statistical significance.

ACHD = adult congenital heart disease; CD-RISC 10 = Connor-Davidson Resilience Scale-10.
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TABLE 3

Mean Scores for Resilience and Health Outcomes at Baseline and 3 Months

Toola Baseline 3-Month Change P Value

Resilience (CD-RISC 10, n = 138) 29.20 ± 7.54 28.90 ± 8.56 −0.30 ± 7.26 0.63

Quality of life (indexed Eq5D-3L, n = 137) 0.85 ± 0.14 0.85 ± 0.16 −0.003 ± 0.12 0.77

Quality of life (LAS, n = 129) 78.19 ± 17.42 78.12 ± 18.69 −0.06 ± 13.67 0.96

Health status (EQ-VAS, n = 137) 72.95 ± 15.95 74.30 ± 16.21 1.35 ± 13.06 0.23

Symptom burden (HADS-Anxiety Subscale, n = 138) 6.10 ± 3.93 5.62 ± 3.76 −0.48 ± 2.29 0.02

Symptom burden (HADS-Depression Subscale, n = 138) 3.93 ± 3.37 3.96 ± 3.54 0.03 ± 2.19 0.88

Psychological distress (K6, n = 138) 5.16 ± 4.29 5.43 ± 4.81 0.27 ± 2.60 0.23

Self-competence (PCS, n = 134) 5.00 ± 1.04 5.01 ± 1.12 0.01 ± 0.82 0.88

Values are mean ± SD.

a
Max scores: EQ5D-3L (1), LAS (100), EQ-VAS (100), HADS-A (21, <8 normal), HADS-D (21, <8 normal), K6 (24, >6 “high distress”), PCS 

(6).

The bold P values indicate statistical significance.

CD-RISC 10 = Connor-Davidson Resilience Scale-10; EQ-VAS = Euroqol visual analog scale; HADS = Hospital Anxiety and Depression Scale; 
K6 = Kessler-6 Psychological Distress Scale; LAS = linear analog scale; PCS = Perceived Competence Scale.

JACC Adv. Author manuscript; available in PMC 2024 June 06.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Steiner et al. Page 18

TABLE 4

Associations Between Baseline Resilience and Health Outcomes at 3 Months

Unadjusted Partially Adjusteda Fully Adjustedb

N Coeff 95% CI P Value N Coeff 95% CI P Value N Coeff 95% CI P Value

Quality of life 
(iEq5D-3L)

137 0.008 0.004–
0.01

<0.001 133 0.008 0.004–
0.01

<0.001 133 0.004 0.001–
0.007

0.004

Quality of life 
(LAS)

132 0.92 0.52–1.32 <0.001 128 0.96 0.52–1.39 <0.001 125 0.38 0.05–0.72 0.03

Health status (EQ 
VAS)

138 0.54 0.19–0.90 0.003 134 0.57 0.20–0.95 0.003 133 0.20 −0.10 to 
0.50

0.19

Symptom burden 
(HADS-A)

138 −0.23 −0.30 to 
−0.15

<0.001 134 −0.21 −0.29 to 
−0.12

<0.001 134 −0.05 −0.10 to 
0.01

0.11

Symptom burden 
(HADS-D)

138 −0.23 −0.30 to 
−0.16

<0.001 134 −0.24 −0.32 to 
−0.17

<0.001 134 −0.05 −0.11 to 
0.01

0.13

Psychological 
distress (K6)

138 −0.32 −0.42 to 
−0.23

<0.001 134 −0.30 −0.40 to 
−0.20

<0.001 134 −0.01 −0.09 to 
0.06

0.74

Self-competence 
(PCS)

136 0.06 0.04–0.08 <0.001 132 0.06 0.31–0.83 <0.001 130 0.01 −0.01 to 
0.03

0.40

a
Partially adjusted accounts for age, gender, race/ethnicity, ACHD anatomic severity, and marital status.

b
Fully adjusted accounts for the baseline value of the outcome in addition to partially adjusted.

BOLD = statistically significant; EQ-VAS = Euroqol visual analog scale; HADS = Hospital Anxiety and Depression Scale; K6 = Kessler-6 
Psychological Distress Scale; LAS = linear analog scale; PCS = Perceived Competence Scale.
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