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ABSTRACT

Background: Much has been written about the loss to follow-up in the transition between pediatric and adult
Congenital Heart Disease (CHD) care centers. Much less is understood about the loss to follow-up (LTF) after
a successful transition. This is critical too, as patients lost to specialised care are more likely to experience mor-
bidity and premature mortality. Aims: To understand the prevalence and reasons for loss to follow-up (LTF) at a
large Australian Adult Congenital Heart Disease (ACHD) centre. Methods: Patients with moderate or highly
complex CHD and gaps in care of >3 years (defined as LTF) were identified from a comprehensive ACHD data-
base. Structured telephone interviews examined current care and barriers to clinic attendance. Results: Overall,
407 (22%) of ACHD patients (n = 1842) were LTF. The mean age at LTF was 31 (SD 11.5) years and 54% were
male; 311 (76%) were uncontactable. Compared to adults seen regularly, lost patients were younger, with a greater
socio-economic disadvantage, and had less complex CHD (p < 0.05 for all). We interviewed 59 patients (14%).
The top 3 responses for care absences were “feeling well” (61%), losing track of time (36%), and not needing fol-
low-up care (25%). Conclusions: A large proportion of the ACHD population becomes lost to specialised cardiac
care, even after a successful transition. This Australian study reports younger age, moderate complexity defects,
and socio-economic disadvantage as predictive of loss to follow-up. This study highlights the need for novel
approaches to patient-centered service delivery even beyond the age of transition and resources to maintain
patient engagement within the ACHD service.

KEYWORDS

Loss to follow-up; follow-up; adult congenital heart disease; lapse in care; gaps in care; care gaps; care continuity;
ACHD; predictors

Nomenclature
ACHD Adult Congenital Heart Disease
ADL Activities of daily living
LTF Lost to follow-up

This work is licensed under a Creative Commons Attribution 4.0 International License, which
permits unrestricted use, distribution, and reproduction in any medium, provided the original
work is properly cited.

DOI: 10.32604/chd.2023.044874

ARTICLE

echT PressScience

mailto:rachael.cordina@sydney.edu.au
https://www.techscience.com/journal/CHD
http://dx.doi.org/10.32604/chd.2023.044874
https://www.techscience.com/
https://www.techscience.com/doi/10.32604/chd.2023.044874


1 Introduction

Adults with congenital heart defects experience longer and fuller lives credited to advances in prenatal
screening and medical and surgical care. Now more adults live with ACHD than children, and they continue
to survive, with complex medical and psychosocial needs [1–4]. An essential part of living longer with
ACHD is the requirement for consistent life-long follow-up with specialized clinicians to recognize and
address progressive changes associated with cardiac defects [5,6]. The frequency of specialist care
generally varies from every one to three years, depending on the ACHD classification.

Loss to follow-up (LTF), also referred to as gaps in care or lapses in specialty care, are absences from a
specialized congenital healthcare provider for three or more years [7]. Patients with gaps in their specialist
care are more likely to experience higher morbidity and mortality rates than those with regular, guideline-
directed care [8,9]. Without continuous specialized care, there is more preventable death, loss of cardiac
function, reduced life expectancy, unnecessary intervention, and delays in timely intervention [10–13].
Ultimately these factors lead to unplanned or emergency treatment in hospitals, increased health resource
utilization, and poor quality of life [14,15]. Loss to follow-up rates differs between regions ranging from
4% to 63% of people with ACHD internationally, predominantly reported after the transition from
paediatric care [16–19]. No studies examine ACHD follow-up experiences post-transition, within a
universal health care system, thus highlighting the research gap addressed by this Australian study. In this
study, we identify the prevalence, causes, and predictors of gaps in specialist ACHD care in an outpatient
cohort. We examine the proportion of patients lost to follow-up, the barriers to care, and the reasons for
return to care.

2 Methods

2.1 Design
We conducted a single-centre cohort study of the largest Adult Congenital Heart Disease (ACHD)

service, embedded in a tertiary referral centre in New South Wales, Australia.

2.2 Setting
The outpatient clinic receives medical referrals for adults with ACHD, from paediatric and adult

generalists and specialists, encompassing a population of 8.16 million people over a geographical area of
801,150 km².

2.3 Participants
All adults registered to the ACHD clinic database with moderately or severely complex anatomy were

included in the study. ACHD anatomical complexities were categorized according to the 2018 AHA
Guidelines. Researchers examined database attendance records in May 2019 to identify patients who had
not attended follow-up at the clinic for three years or more. Follow-up attendance was determined by the
frequency of care plans documented in the medical records. Patients were excluded if they were non-
English speaking, aged 16 years or younger, intellectually disabled or had ACHD anatomy classified as
simple complexity. We also excluded people over 75 years as that group were confounded by other issues
such as nursing home placement and difficulty travelling to appointments. This study was approved by
the Human Research and Ethics Committee Sydney Local Health District (Protocol X18-0189 HREC/11/
RPAH/625). Additionally, all people surveyed provided informed verbal consent at the time of telephone
contact.

Loss to follow-up was defined as absence from any form of ACHD cardiology care for greater than
3 years or being unable to be located. Patients were telephoned at various times of the day and evening,
across all weekdays, including weekends. Voicemail or text messages were left on valid numbers to
locate and engage missing patients. Further hand searching of electronic and paper medical records for
alternate contacts was undertaken for patients with invalid contact details.
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Patients who gave verbal consent were invited to participate in the survey which was conducted by an
experienced clinician not working at the ACHD clinic to reduce response bias. Telephone questionnaires
were administered between May 2019 and May 2020 to understand current care, barriers to clinic
attendance and to offer specialty care reconnection if desired. Participants without a current ACHD
specialist were invited to return to the adult CHD clinic or another appropriate specialist centre. The
inclusion process is shown in Fig. 1.

2.4 Survey Tool
Data were collected directly from the database, electronic medical record (eMR) and survey tool.

Demographic and clinical characteristics of the patients were collected, including gender, age at last clinic
review, socio-economic status, geographical location and ACHD anatomy. Socio-economic status was
sourced from the Socio-Economic Indexes for Areas (SEIFA) by the Australian Bureau of Statistics that
ranks areas in Australia according to relative socio-economic advantage and disadvantage [20]. An area

>3 years gaps in care with moderate or
complex lesions
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Records screened for eligibility
(n=495)

Lost (n=407)
Reasons
Uncontactable (311)
General Cardiologist (44)
Refused (4)
Relocated Regional (12)
Relocated Interstate (30)
Relocated Overseas (6)

Search for valid contact data
(telephone, electronic medical records, hand search)

(n=428)

All patients in database at 30 May 2019
(n=2412)

Survey (n=56)
No ACHD care (37)
General Cardiologist (19)

Excluded (n=545)
Simple ACHD (512)
Age <16yrs (21)
Age>75 years (12)

Records identified through database searching
with moderate or complex lesions (n=1867)

Excluded (n=1372)
Retained in regular

care

Excluded (n=67)
CCurrent care (42)
Deceased (6)
Lesion exclusion (8)
Overseas Visitors (6)
Transplant (5)

Receiving ACHD Care n= 1435
Database regular care (1372)
Located in ACHD care elsewhere (42)
Found in care during study (21)

Found in ACHD care (21)

Figure 1: Flowsheet with screening for gaps in care, eligibility and inclusion for survey
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with a high score on this index has a relatively high incidence of advantage and a relatively low incidence of
disadvantage. Geographical remoteness was derived from the Accessibility/Remoteness Index of Australia
(ARIA) which categorizes areas according to their distance from “service centers” [21]. ARIA defines
five categories of remoteness from very remote, remote, outer regional, inner regional to major city by
utilizing postcodes. Remote and very remote categories were condensed.

The survey tool was adapted from the HEART-ACHD trial published by Gurvitz et al. [18], to assess
reasons for returning to or abstaining from specialized ACHD care. The self-reported survey of
approximately ten (10) minutes duration was administered over the telephone to consenting people. The
survey examined demographics (7 fields; gender, nationality, ethnicity, education level, English fluency,
language spoken at home, independence in ADL), ACHD care arrangements (5 fields with yes, no or
numeric responses); reasons for absence from care (Likert 6 points scale with 19 items). People were
asked to rate their reasons for ceasing ACHD care from 5 strongly agree to 1 strongly disagree and 0 as
not relevant if no choices were appropriate. Patients who had returned to general cardiology care were
asked what prompted this to occur (Likert 6 points scale with 14 items). The results are reported as
frequencies.

2.5 Statistical Analysis
Data were analyzed using IBM SPSS Statistics version 27. Data are presented as means and standard

deviation (SD) or frequency and proportions. Characteristics of the subjects were compared using t-tests
for continuous variables if normally distributed, Mann-Whitney if non-normally distributed and
categorical data were analyzed using Pearson’s χ2 test and two sample z tests (https://epitools.ausvet.com.
au/ztesttwo).

The predictors of loss to follow-up were examined with univariable and multivariable analyses using
Cox Hazard regression. The Cox Regression was modelled with the event LTF from the last clinic review
date, time as the years in care and covariates included gender, geographical remoteness, socio-economic
disadvantage and ACHD lesion. Age was not included as a covariate as it linked to the “event” and
forms part of the model and consequently every iteration of analysis shows age as having a very strong
relationship. All variables were retained in the model to identify the multivariate predictors.

Qualitative comments from the participant survey were analyzed thematically and patterns reported.

3 Results

In May 2019, a total of 2412 records were extracted from the database. The records were screened to
exclude all patients with simple complexity disease or in current care. Four hundred and ninety-five
people were identified as being lost to follow-up and are the subjects of this study, as shown in Fig. 1.

3.1 Prevalence of Loss to Follow-Up
Of people with care gaps in our database, 407 were lost to follow-up. This translates to 22% of our

cohort.

3.2 Characteristics of Lost to Follow-Up
We compared the patients with LTF to those in current care and found differences between the groups

in age, socio-economic status, remoteness and disease complexity (Table 1). Patients LTF were younger
(30.9, SD 11.4 years) than those in current care (35.0, SD 12.65 years) based on age at their last clinic
visit (p < 0.001). There were no differences in gender between the groups; males with LTF and those in
current care were 53.8% and 54.5% (p = 0.87), respectively. Geographical remoteness scores showed
some differences between the groups, with the majority of people in both groups residing close to a
major city (80.1 % vs. 83.5%, p = 0.16). A higher proportion of LTF compared to current care resided in
remote/very remote areas (1.4% vs. 0.2%, p = 0.003). We found that patients LTF had lower relative
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socio-economic advantage and disadvantage indices (6.0 SD 2.98) compared to those in the current care
group (6.6 SD 2.77, p = 0.002). In the moderate ACHD category, more people were LTF than in current
care (84% vs. 74.8%, p < 0.001), while in the severe category, more were in current care than LTF
(25.2% vs. 16%, p < 0.001).

3.3 Predictors of Loss to Follow-Up
Predictors of loss to follow-up in our cohort are detailed in Table 2. The same variables were predictive

in both the univariable and multivariable analyses. People who lived in remote/very remote areas were 3.12
(95% CI: 1.15, 8.43) times more likely to be lost to follow-up than those living in a major city. The risk of
becoming lost to follow-up reduced by 6% (95% CI: 0.90, 0.98) for every one-point increase in the level of
socio-economic advantage (p = 0.002). People with moderately complex lesions were 1.46 (95% CI: 1.06,
1.99) times more likely to be LTF than those with severely complex lesions. Table 2 reports results calculated
from cases with complete data only to enable comparison between univariate and multivariate analyses.
Appendix 1 provides supplementary univariate analysis of all cases, demonstrating consistent predictors
of LTF, irrespective of missing data for gender, SES and geographical remoteness.

Table 1: Cohort characteristics (n = 1,842)

Current Care
n = 1435 N (%)

LTF
n = 407 N (%)

Difference
(95% CI)

p value

Age at last visit (years) a <0.001

Mean (SD) 35.0 (12.65) 30.9 (11.45) 4.1 (2.75, 5.78)

Years since last ACHD Visit <0.001

Mean (SD)x 0.5 (1.47) 8.6 (4.03) −8.06 (−8.46, −7.66)

Maleb 778 (54.5%) 219 (53.8%) 0.70% (−4.78, 6.18) 0.866

Socio-Economic Status c,d

Mean (SD) 6.6 (2.77) 6.0 (2.98) 0.60 (0.24, 0.95) 0.002

Remoteness d

Major City 1176 (83.5%) 233 (80.1%) 3.4% (−1.35, 8.15) 0.16

Inner Regional 192 (13.6%) 45 (15.5%) 1.90 (−2.47, 6.27) 0.39

Outer Regional 37 (2.6%) 9 (3.1%) 0.50 (−1.54, 2.54) 0.63

Remote/Very remote 3 (0.2%) 4 (1.4 %) 1.20 (0.40, 2.00) 0.003

ACHD Complexity

Moderate 1074 (74.8 %) 342 (84 %) 9.2% (4.56, 13.84) 0.001

Severe 361 (25.2 %) 65 (16 %) 9.2% (4.56, 13.84) 0.001
Notes: a Cohen’s d 0.332. x Cohen’s d −3.52. b Transgender (n = 4). c Socio-Economic Status using Index of Relative Socio-economic Advantage
and Disadvantage (lowest to highest); Cohen’s d 0.212. d Available complete sample: Current Care n = 1403, LTF n = 292.

Table 2: Predictors of Loss to Follow-Up

Univariable regression Multivariable regressiona

Factors H.R. (95% CI) p H.R. (95% CI) p

Gender

0.98 (0.78–1.23) 0.87 0.96 (0.76, 1.21) 0.750Female

Male (ref)
(Continued)
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3.4 Re-Engagement and Survey
Telephoning, digital medical record and hand searches determined the remaining care status and survey

inclusions accordingly as shown in Fig. 1. More than 1500 phone calls were placed in search of lost patients
and to engage the survey participants, with 3–5 phone attempts required to connect with 75% of people,
4–9 call attempts to reach 23%, and 10–15 call attempts for the remaining 1%. Fifty-six eligible
participants were invited to complete the survey. Further analysis was undertaken in the survey sub-group
who responded to our phone calls. Call duration averaged 10 minutes, however 39% of calls were longer
due to participant comments (20–30 minutes).

3.5 Survey Characteristics
We stratified the survey responses into “no ACHD care” (n = 37) and “general cardiology” (n = 19)

summarized in Table 3.

Table 2 (continued)

Univariable regression Multivariable regressiona

Geographical Remoteness 0.057 0.166

Inner Regional 1.11 (0.81–1.53) 0.51 1. (0.73, 1.39) 0.953

Outer Regional 1.29 (0.66–2.51) 0.46 1. (0.56, 2.16) 0.790

Remote/Very remote 3.75 (1.39–10.08) 0.009 3.12 (1.15, 8.43) 0.025

Major City (ref)

Socio-Economic Status 0.94 (0.89–0.97) <0.001 0.94 (0.90, 0.98) 0.002

ACHD Anatomy

Moderate 1.47 (1.07–2.01) 0.016 1.46 (1.06, 1.99) 0.019

Severe (ref)
Notes: a Adjusted for all other variables in the table.

Table 3: Survey characteristics comparison of survey respondants by care type

Factors No Care (37) General Cardiology Care (19) p value
N (%) N (%)

Age at last visit (years)a Mean (SD) 27.5 (8.7) 33.0 (12.4) 0.086

Years since last ACHD Visit Mean (SD) 8.1 (3.9) 8.16 (3.9) 0.964

Males 22 (59.5%) 5 (26.3%) 0.025

Education 0.364

Nil or Incomplete School 2 (5.4%) 2 (10.5 %)

School 14 (37.8%) 2 (10.5%)

Certificate 12 (32.4%) 7 (36.8%)

Graduate Diploma 1 (2.7%) 0 (0%)

Bachelor Degree 5 (13.5%) 5 (26.3%)

Advanced Diploma 1 (2.7%) 1 (5.3%)

Postgraduate Studies 2 (5.4%) 2 (10.5%)
(Continued)
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3.6 Self-Reported No ACHD Care
Thirty-seven people were absent from ACHD care citing positive health status as a reason; 62% stated

they felt well, 35% had lost track of time and 24% believed they no longer needed follow-up. A further 24%
stated their GP did not recommend any ongoing cardiac care and 19% perceived their condition to be fixed,
as seen in Fig. 2. Several people were worried about receiving bad news (11%), had moved away from the
ACHD centre (11%) and had been recommended to have care every 3 years (19%). There were several
statements that did not resonate with the cohort and deemed “not applicable” outlined in Appendix 2.

Table 3 (continued)

Factors No Care (37) General Cardiology Care (19) p value
N (%) N (%)

English Proficiency 0.291

Not well 0 (0%) 1 (5.3%)

Well 1 (2.7%) 0 (0%)

Very well 36 (97.3%) 18 (94.7%)

Independenceb Mean (SD) 6.7 (0.93) 6.8 (0.71) 0.791

Socio-Economic Statusc Mean (SD) 5.69 (2.53) 6.8 (2.83) 0.148

Remoteness 0.945

Major City 30 (83.3%) 16 (84.2%)

Inner Regional 3 (8.3%) 1 (5.3%)

Outer Regional 2 (5.6%) 1 (5.3%)

Remote/Very remote 1 (2.8%) 1 (5.3%)

Nationality 0.443

Australian 34 (91.9%) 19 (100%)

New Zealand 2 (5.4%)

Southern European 1 (2.7%)

Ethnicity 0.532

Australian-Caucasian 28 (75.7%) 13 (68.4%)

South East Asian – 1 (5.3%)

North East Asian 2 (5.4%) 1 (5.3%)

Southern European 2 (5.4%) 1 (5.3%)

Maori 2 (5.4%) –

Middle Eastern 3 (8.1%) 2 (10.5%)

South American – 1 (5.3%)

ACHD Complexity 0.556

Moderate 32 (86.5%) 17 (89.5%)

Severe 5 (13.5%) 2 (10.5%)
Notes: a Cohen’s d 0.435. b Independence (1 = totally dependent, 4 = minimal assistance, 6 = modified independence, 7 = independent). Cohen’s d
−0.069. c Socio-Economic Status using Index of Relative Socio-economic Advantage and Disadvantage (1= lowest, 10 = highest); Cohen’s d 0.499.
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% Agree and Strongly Agree with reasons for loss to follow-up statements.

3.7 Self-Reported General Cardiology Care
General cardiology care was motivated by several factors shown in Fig. 3 with recommendation from

other health care providers (32%) and a desire to prevent potential problems (32%) being the top responses
for statement agreement. The onset of new symptoms or health problems (16%), an interest in getting
pregnant (11%), concern about deterioration (5%) and an emergency department visit (5%) were the only
other affirmative responses.

% Agree and Strongly Agree with the return to care statements.

62.1%

35.1%

24.3%

24.3%

18.9%

18.9%

10.8%

10.8%

8.1%

5.4%

5.4%

2.7%

2.7%

2.7%

2.0%

0.0%

0.0%

0% 10% 20% 30% 40% 50% 60% 70%

I felt well

I lost track of time

I no longer needed follow up

My primary care physician did not recommend follow up

I was recommended to have care every 3 years

I perceived myself as fixed

Worried about bad news

I moved away

Financial problems

It was too difficult to travel to the clinic

My primary care physician did cardiac testing

My parents stopped taking me

Personal problems

I wanted a break from focusing on my heart

There were changes to my health insurance

Staff did not understand my medical condition

Staff did not understand my social/emotional/cultural…

Reasons for Loss to Follow-Up

Figure 2: Reasons for loss to follow-up

31.6%

31.6%

15.8%

10.5%

5.3%

5.3%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0% 10.0% 20.0% 30.0% 40.0%

Recommendation from other health care providers

A desire to prevent potential problems

New Symptoms or health problems

Interest in getting pregnant

Concern about potential deterioration

Emergency department visit

A desire to learn more about my heart

Recommendation from health advocacy group

New adult congenital heart disease services available

Better financial situation

Media story on CHD

New health insurance

Other life changes (marriage, job, etc)

Reasons for Seeking Care

Figure 3: Reasons for returning to general cardiology care
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As with the “no care” group, a number of statements did not resonate with the cohort and deemed “not
applicable” outlined in Appendix 3.

Self-reports showed that 34% were being seen by a general cardiologist, the remaining 66% were not
under any care. People reported independently finding a general cardiology specialist, with some selected
because they were local or offered private rooms consultations which were preferable for some to a
public clinic. Several people shared their fears of surgery, previous bad experiences, lack of
understanding, the difficulty of navigating their own way back to care, re-engaging in generalist care
rather, as an alternative to no ongoing cardiac care in Appendix 4.

4 Discussion

Our study examined the prevalence and predictors of LTF in an Australian outpatient ACHD population,
finding that 22% of patients with moderate or severely complex ACHD were lost. Whilst in the lower range
when compared to European, Canadian, and American studies reporting LTF at 4–61% [17,18,22–24], it is
concerning that one-fifth of people did not access guideline-based care.

Predictors for loss to follow-up included younger age, moderately complex lesions, socio-economic
disadvantage, and geographical remoteness which are consistent with other studies [10,18,25–27]. In our
ACHD cohort LTF occurred in young people in their early 30s who had already transitioned from
pediatric care to our ACHD centre. Although the transition is a well-recognized time of risk for LTF to
occur [27–30] our data suggest that measures are important throughout life to maintain engagement in
ACHD care.

Our study highlights that even adults with a high school education, living close to a major city, and with
English language skills are not being retained in care. People with moderately complex lesions were more
likely to experience LTF compared to people who had more severe disease. The reasons for this
observation are likely multifactorial, due to periods of “wellness” between interventions, less health
anxiety, and non-ACHD clinicians providing care. Gender did not influence loss to follow-up in our
study, although previous studies have shown higher care gaps in males [24,29]. Low SES scores
predicted LTF, likely reflecting the impact of disadvantage in terms of people’s health literacy and social
resources. Geographic remoteness was a predictive factor for people in living remote/very remote
locations although the majority resided in major cities. Australia is not densely populated, and patients
travel considerable distances that exceed many European countries’ land borders to access specialized
services [31,32]. This may be related to the fact that we only considered patients who had been seen at
least once at our ACHD service-it is likely that some children had been lost to the system before reaching
adult care and thus unrepresentative of the broader ACHD population in Australia, particularly
considering the health disparities in rural and remote areas and amongst Aboriginal and multi-cultural
people [33].

In our cohort, people did not remain engaged in ACHD care due to feeling well, because of a perception
that care was not needed or losing track of time. Worldwide these are recurrent themes that reflect challenges
in transition preparation, ACHD knowledge for patients as well as primary health care teams, and the need
for lifelong care messaging. Lack of patient transfer by retiring clinicians was an important factor highlighted
in survey comments, that led to a perception that no care was needed and subsequent failure to maintain care
continuity. There is a strong likelihood that as many as 20% of lost people will eventually present as
emergency admissions and be at risk for catastrophic complications due to a lack of close monitoring in
specialty care [13]. Missed referral opportunities at both primary and specialist health levels to return to
or retain ACHD care were highlighted by over a third of people.

Conversely, we found most people returned to care due to a recommendation from other health care
providers. The ACHD health promotion role of community-based providers such as dentists, youth health
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and community nurses, pharmacists, and primary health may be under-recognized. For example,
identification of ACHD during a health encounter could trigger an action to promote re-engagement or a
referral to the nearest ACHD centre. Whilst studies have examined the economic and health benefits of
shared care relationships with ACHD specialists, these have been at the medical specialist level [34,35].
In Australia, the design and implementation of an ACHD health pathway framework could provide
information for general practice teams, together with patients, at the point of care to guide decisions and
facilitate local ACHD service referrals. Any CHD history would activate the pathway, then recommend
(via electronic record or visual aid) management, referrals, education, and resources for any patient.

The decision to return to ACHD care was not influenced by concerns about health insurance and
finances, appointment schedules, or the location of the ACHD centre which differs from the findings in
North America [18]. We found that several causes of LTF in USA and Canadian studies were not
perceived as relevant by participants. Finances and health insurance were not reasons for an absence from
care and this difference may be attributed to the universal health care system present in Australia.

5 Limitations

Our sample is drawn from a single-site study albeit from the largest ACHD service in NSW. The LTF
proportion in our study may be linked to the high volume of ACHD outpatient centre which have been shown
to be predictive of care continuity [36]. It is also possible that the LTF rates are underestimated as the true
prevalence of ACHD is imprecise in the absence of a national database [37–39]. Our data describes only
people seen in our service and possibly does not reflect those lost from paediatric to adult care.

6 Conclusion

Retention to consistent, lifelong specialized ACHD care positively influences morbidity and mortality.
Loss to follow-up has previously been demonstrated in the teenage and early 20’s population, attributed to
the inadequate transition from paediatric to adult services. This study identifies that even after a successful
transition; younger age, moderate complexity defects, SES disadvantage, and geographical remoteness are
predictors of loss to follow-up. Fear, lack of specific health knowledge, and communication contribute to
LTF. Conversely, stronger connections with knowledgeable general practitioners and uptake of consumer-
orientated digital applications promoting ACHD health are potentially protective pillars [40].
Opportunities for novel communication and engagement modalities and maintaining connections between
patients and providers must be explored to enhance the retention of specialty ACHD care beyond the
period of transition.
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Appendices

Appendix 1: Supplementry data (Univariable all cases)

Univariable regression

Factors H.R. (95% CI) p

Gender

Female 0.98 (0.81–1.19) 0.87

Male (ref)

Geographical Remoteness 0.057

Inner Regional

Outer Regional 1.11 (0.81–1.53) 0.51

Remote/Very remote 1.28 (0.66–2.50) 0.46

Major City (ref) 3.75 (1.39–10.08) 0.009

Socio-Economic Status 0.94 (0.89–0.97) <0.001

ACHD Anatomy

1.44 (1.11–1.88) 0.007Moderate

Severe (ref)
Note: Supplementary data are presented here with all cases in the model for completeness and transparency as cases with data missing at random were
excluded from the analysis presented in the main paper. Appendix 1 shows the univariable analysis including all cases, consistently identifies SES and
moderate complexity lesions are predictors of LTF.
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Appendix 2: Statements found not applicable by participants

Reason for Loss to Follow-Up Not Applicable

I felt well 13.5%

I no longer needed follow up 16.2%

I perceived myself as fixed 29.7%

I lost track of time 43.2%

My primary care physician did not recommend follow-up 51.4%

I was recommended to have care every 3 years 54.1%

I moved away 59.5%

It was too difficult to travel to the clinic 64.9%

Worried about bad news 67.6%

Financial problems 67.6%

Personal problems 67.6%

My primary care physician did cardiac testing 70.3%

My parents stopped taking me 75.7%

I wanted a break from focusing on my heart 75.7%

Cardiology staff did not understand my medical condition 75.7%

Cardiology staff did not understand my social/emotional/cultural needs 75.7%

A specific, difficult experience relating to my heart care 76.5%

There were changes to my health insurance 78.4%

Appendix 3: Motives for seeking general care deemed not applicable

Reason for Seeking General Cardiology Care Not Applicable

Recommendation from other health care providers 42.1%

A desire to prevent potential problems 47.4%

New Symptoms or health problems 63.2%

Interest in getting pregnant 78.9%

Concern about potential deterioration 63.2%

Emergency department visit 68.4%

A desire to learn more about my heart 78.9%

Recommendation from health advocacy group 84.2%

New adult congenital heart disease services available 84.2%

Better financial situation 84.2%

Media story on CHD 84.2%

New health insurance 78.9%

Other life changes (marriage, job, etc.) 84.2%
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Appendix 4: Comments from survey participants

General Cardiology to Care

No ACHD care
recommendation

One male expressed his concern after years of uncertainty- “I wasn’t
local so I wasn’t told to go for follow-up, where to go or what to do… I
stumbled upon a Dr …”

Personalized environment The parent of a developmentally delayed young adult explained she “…
maintained follow-up in rooms as it is easier than attending the clinic and
more personal”

Deterioration concern in
non- ACHD care

A parent who had diligently attended all of her daughter’s paediatric
appointments recalled “... she was very symptomatic...she was like an old
person... could barely move, so breathless and tired…” stated her
daughter is much better since treatment with the ACHD specialist

New symptoms A female expressed her surprise at developing palpitations as “I was
never referred to come back” (to the ACHD clinic) and eventually found
a doctor via work colleagues

No ACHD Care

Felt well An asymptomatic male “…had one visit … was expecting to have a
follow-up letter or reminder sent”

Female “…assumed if I needed follow-up it would be arranged”.

Male “as nothing changed on the tests ... (I) became a bit complacent”

Fear Male “being scared of bad news...I’d been told at some stage I would
need open heart surgery and new valve and my chest cut wide open...”

Lost track of time Male “… had forgotten and … had no symptoms…did not need to hurry
with follow-up”

Male “… after I turned 18 I had to make my own appointments and it just
fell by the wayside. Without a reminder you just lose track of time”

Female “I just got busy working…”

Female “I knew I had to go but it went out of my mind…I didn’t know how
often I needed to attend”

Mother of disabled male “...keeping up with things has been hard”

Not recommended
Lack of adult to adult
clincian transfer

Male “...been drilled as a child what I needed …but I was not told by
generalist Cardiologist that specific ACHD care was needed”.

Female explains impact of retiring specialist “tried unsuccessfully to find
a new doctor - no one understood my condition and they all said as I had
no records … they can’t really offer much advice!”

“I feel lost”
Note: A concluding general open question was part of the survey to ensure any important issues were not missed.
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