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Abstract

The objective of this study was to assess the quality of life and psychological wellbeing of

adults with congenital heart disease (CHD) in Chile, and to identify other associated factors.

The study enrolled 68 patients aged between 18 and 72 (median 29), 35 being females.

They completed a questionnaire, which included a quality of life assessment tool (the Medi-

cal Outcome Study 36-Item Short Form Health Survey), a number of psychological scales

(the General Health Questionnaire, the Basic Psychological Needs Scales and the Beck

Hopelessness Scale), a socioeconomic survey, and some clinical data. CHD patients

reported worse scores in those scales assessing physical dimensions of quality of life (phys-

ical function (70.5), physical role functioning (64), vitality (65.3)), and general quality of life

(58.6), than in emotional or social dimensions. Female gender was associated with lower

scores in physical function (59.12 versus 82.66; p<0.01) and physical role functioning

(53.68 versus 75; p<0.05); poverty was associated with worse results in physical function

(61.92 versus 82.96; p<0.01), role physical (53.21 versus 79.63; p<0.01), vitality (60.89 ver-

sus 71.67; p<0.05), social role functioning (70.19 versus 82.87; p<0.05) and bodily pain

(65.77 versus 81.2; p<0.05). Furthermore, we found that psychological scales had an asso-

ciation with quality of life, but clinical variables did not show significant correlations to any

dimension. Poverty has an impact on the quality of life of CHD patients. This population only

has a decrease in the quality of life physical dimensions, suggesting that quality of life

depends on many different factors.
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Introduction

Congenital Heart Diseases (CHD) include a wide range of cardiac disorders that are present at

birth, ranging from simple conditions to severe structural abnormalities. It is estimated that

approximately 1% of children are born with CHD and a number of them die during the first

year of life [1]. However, mortality has sharply decreased in the last decades thanks to

improvements in technology and medical care. Nowadays, more than 85% of these patients

reach adulthood [2]. Healthcare for these patients has become a challenge, not only because of

medical issues, but also because patients have quality of life (QoL) and psychological function-

ing needs that should be met [3]. For a better understanding of the impact of disorder and

therapy on patients’ lives, surveying QoL and psychological functioning is essential [4].

For this reason, the QoL of CHD patients has been extensively surveyed. Remarkably, in

this regard, the literature is mostly focused on clinical features and shows ambiguous results.

While some studies in children and adolescents suffering from CHD showed a decrease in

QoL [5, 6], others found these trends only in specific life domains [5, 7], and other reports

claimed that patients with CHD enjoy a better QoL than the general population [8–10]. It is

not surprising that studies aiming at identifying those patients at risk for low QoL provided

contradictory results. Older age has been identified as a risk factor [11–13], but Silva found the

opposite [9]. Gender makes a difference according to Fteropoulli [11], but not according to

Apers [4]. Severity of the CHD has been related to low QoL by a number of studies [7, 9–11],

but a recent survey with a large sample size did not find this correlation [4]; moreover, Jackson

[12] reported that patients suffering from moderate CHD lesions had the best QoL, in compar-

ison to those with most severe conditions who had the worst QoL, and patients with mild

abnormalities were in between those two groups.

QoL has been claimed to depend on many other factors beyond the clinicals and physicals

[5], and this could explain some of those discrepancies. Personality traits [14] as well as social

support [9, 10] may play a protective role. Cultural background, on the other hand, does not

affect patients’ QoL [4]. A recent study assessing the effect of standard of living and healthcare

system characteristics, by means of national Gross Domestic Product per capita and total

health expenditure per capita, showed that these variables do affect QoL [13]. However, this

study used aggregated information, such as Gross Domestic Product per capita, and did not

collect individual data, such as personal income, which allegedly may have an effect on these

patients’ QoL.

Regarding psychological wellbeing, the available evidence is also contradictory. Some stud-

ies report a higher rate of depression and anxiety, especially in patients with complex lesions

[15], while other studies have more positive results, identifying a normal level of anxiety [3,

16] and hopelessness [17] in daily life. As was the case for QoL, socioeconomic factors have

been related to anxiety and depression [18].

The primary aim of this study was to assess the QoL and psychological wellbeing of a popu-

lation of adults suffering from CHD in Chile. In addition, it explores whether socioeconomic

factors, such as poverty, are associated with the QoL of this population.

Material and methods

Design

This is a quantitative cross-sectional study. All procedures contributing to this work comply

with the ethical standards of the relevant national guidelines on human experimentation (Law

Nº20120, September 22nd 2006) and with the Helsinki Declaration of 1975, as revised in 2008,

and have been approved by the institutional committees: Pontificia Universidad Católica de
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Chile Faculty of Medicine committee and Hospital del Tórax committee. Patients agreed to

participate and signed the informed consent form.

Population

A group of adult patients with CHD who are being followed at the ‘Instituto Nacional del

Tórax’, the main national reference center for Adult Congenital Heart Disease, were invited to

participate. Inclusion criteria were: males or females over 18 years old with any type of congen-

ital heart disease (repaired or unrepaired), a stable clinical condition (no recent acute decom-

pensations or hospitalizations for surgical or percutaneous procedures). Exclusion criteria

were: patients under 18 years old or unable to consent, illiterate, unwilling to participate or

receiving more than two psychotropic drugs.

Procedure

A researcher interviewed the participants in a private room while patients were waiting for a

medical appointment. An informed consent form was signed beforehand and subjects were

asked to complete a selection of psychological self-report scales and a socioeconomic survey

questionnaire. The researcher remained available to provide clarification if needed. The scales

and survey required 20 to 30 minutes approximately. Medical history was reported by patients

and then compared with our local database.

Measurement instruments

In order to assess QoL and wellbeing, the following questionnaires were used:

The Medical Outcome Study 36-Item Short Form Health Survey (SF-36) [19]. As suggested

by Gill [20], before selecting a scale to assess QoL, it is important to define the meaning of QoL

used in the study. We decided to use the definition coined by him, namely “a reflection of the

way that patients perceive and react to their health status and to other, nonmedical aspects of

their lives” [20] (p.619). Using this definition, we selected the Medical Outcome Study 36-Item

Short Form Health Survey (SF-36). This scale is one of the most used to subjectively assess

health status in biomedical studies. It contains 36 Likert questions and has 8 subscales: physical

functioning, physical role functioning, bodily pain, general health perception, vitality, social

role functioning, emotional role functioning, and mental health. Scores range from 0 to 100;

higher scores indicate better subjective health status. The psychometric properties of this scale

have been assessed in several countries and on different groups of patients, proving its accu-

racy. Although it does not consider all relevant dimensions to comprehensively assess QoL, it

is the most used in this type of population [21]. The Spanish version was validated by Alonso

[22].

The General Health Questionnaire (GHQ-12) [23]. This scale explores non-severe psychiat-

ric symptoms in the general population and it evaluates mental health more than general

health [24]. The selected version includes 12 Likert questions, scores between 0 and 36, and

higher scores indicate worse mental health. It was validated in Spanish by Humphreys [25].

The Basic Psychological Needs Scales (BPN) [26]. The self-determination theory states that

there are three universal psychological needs that must be met in order for people to experi-

ence psychological wellbeing, namely autonomy, competence and relatedness. They allow peo-

ple to act according to their intrinsic motivations [27]. This scale assesses the degree to which

these needs are met. The scale selected for this study was published by Gillet [26], and it con-

sists of 15 items rated with a 5-point Likert scale, and scores from 15 to 75; higher scores indi-

cate better fulfilment of psychological needs. The validated Spanish version has adequate

internal consistency [28].
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The Beck Hopelessness Scale (BHS) [29]. Hopelessness refers to a cognitive schema with neg-

ative expectations about the future. This scale is focused on pessimism and the belief that prob-

lems cannot be solved, both characteristics that could be related to depression. This is a

10-question true-or-false scale, and its results are expressed with a numeric value from 0 to 20,

higher scores show more hopelessness; scores above 8 are considered abnormal and further

assessment is advised. Some studies have assessed hopelessness in this population using the

BHS [17]. The Spanish version was validated by Aguilar [30].

Socioeconomic Level (SEL), an important variable to be taken into account, was measured

by a sample of questions from the survey regularly conducted by the Chilean Ministry of Social

Development [31]. The selected dimensions and indicators were: age, marital status, education

(highest degree obtained), work status (employment, formal contract), health insurance, and

housing/neighborhood (number of people living in the house, social participation). These

socioeconomic data were analyzed independently and also transformed into a dichotomous

variable (poverty) following the multidimensional poverty approach proposed by Aplablaza

for the Chilean population [32]. This account has been used in a similar study [33].

Clinical variables. The severity of the disease was assessed using American College of Cardi-

ology/American Heart Association guidelines [34]. Other variables included age and total

number of past hospitalizations up to one year before the survey.

Statistical analysis

Data on demographic variables and socioeconomic status was presented using descriptive

parameters such as median and interquartile range because these variables’ sample values had

a non-normal distribution; data on QoL and psychological scales was shown using mean and

standard deviation, as the distribution passed normal distribution tests. Associations between

QoL and clinical and social measures, as well as with psychological scales, were analyzed with

the Pearson or Spearman correlation, and t-tests. When the distribution did not pass normal

distribution tests, the Kolmogorov-Smirnov test was applied. STATA v.13 (StataCorp, 4905

Lakeway Dr. College Station, TX 77845) was used to carry out the statistical analysis.

Results

Data was collected from June to August 2019. During that period, 85 patients were contacted,

75 of whom were invited to participate as they met the inclusion criteria. 67 accepted and com-

pleted the questionnaires. The age of the participants ranged from 18 to 72 years old, median

29 (interquartile ranges (IQR) 22–38). 51.5% were female, 57.4% were single and 77.9% had

completed secondary education. The total number of hospitalizations ranged from 1 to 30,

median 2 (IQR 2–7) and 64.7% had a moderate CHD. More demographic characteristics of

the participants are shown in Table 1. The results of the SF-36 and the psychological tests are

shown in Table 2. 11 participants (16.2%) showed a hopelessness level considered abnormal

(>8) and were referred for mental health evaluation at their local healthcare provider.

Correlations between quality of life dimensions and clinical and

psychological variables

Clinical dimensions did not show a significant correlation to any of the QoL dimensions. The

Pearson’s correlation coefficients range for these variables were: age from -0.22 to 0.19, educa-

tion from -0.22 to 0.34, CHD severity from -0.3 to 0.13, and number of hospitalizations from

-0.23 to -0.36.

On the other hand, psychological scales showed better correlation coefficients. GHQ had a

good correlation to emotional and global dimensions (Pearson’s coefficients from -0.45 to
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-0.7), BPN to almost all dimensions (Pearson’s coefficients from 0.42 to 0.64), and hopelessness

had a similar behavior to GHQ, showing a good correlation to emotional and global dimen-

sions (Pearson’s coefficients from -0.53 to -0.62). A complete correlogram is shown in Table 3.

Table 2. Quality of life and psychological wellbeing.

SF-36; mean (SD)

Physical function 70.5 (26.4)

Physical role functioning 64.0 (39)

Emotional role functioning 77.8 (36.2)

Vitality 65.3 (23.4)

Mental health 72.7 (22.1)

Social role functioning 75.4 (24.6)

Bodily pain 72.1 (25.8)

General health perception 58.6 (25.4)

GHQ-12; mean (SD) 11.1 (8)

Basic psychological needs; mean (SD) 64.7 (9.7)

Autonomy 22.1 (3.6)

Relatedness 21.8 (3.2)

Competence 21 (3.5)

Beck Hopelessness Scale; mean (SD) 4.1 (4.1)

Quality of life and psychological scales results

https://doi.org/10.1371/journal.pone.0240383.t002

Table 1. Demographic data.

Age (years); median (IQR) 29 (22–38)

Gender (female); n (%) 35 (51.5)

Marital status; n (%)

Married 12 (17.7)

Cohabiting 12 (17.7)

Separated 2 (2.9)

Divorced 2 (2.9)

Widowed 1 (1.5)

Single 39 (57.3)

Educational Level; n (%)

Never attended 0 (0)

Elementary 0 (0)

Primary 15 (22.1)

Secondary 15 (22.1)

Secondary technical 9 (13.2)

Technical 20 (29.4)

Graduate 8 (11.8)

Postgraduate 1 (1.4)

Number of hospitalizations; median (IQR) 3.5 (2–7)

Severity; n (%)

Mild 6 (11.8)

Moderate 33 (64.7)

Severe 12 (23.5)

Employment status (yes); n (%) 34 (50.8)

Poverty (yes); n (%) 40 (58.8)

https://doi.org/10.1371/journal.pone.0240383.t001
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Gender, poverty, quality of life and psychological wellbeing

Gender had a mild effect on QoL and no effect on psychological wellbeing, with the remark-

able exception of physical function (males 82.66 and females 59.12; p<0.01) and physical role

functioning (males 75 and females 53.68; p<0.05).

On the contrary, poverty was associated with low results in a number of the QoL dimen-

sions, but without effect on psychological wellbeing. Poor participants scored worse than non-

poor participants in physical function (61.92 versus 82.96; p<0.01), physical role functioning

(53.21 versus 79.63; p<0.01), vitality (60.89 versus 71.67; p<0.05), social role functioning

(70.19 versus 82.87; p<0.05) and bodily pain (65.77 versus 81.2; p<0.05). Results are provided

in Tables 4 and 5.

Discussion

As was commented beforehand, research in QoL studies shows ambiguous results [11, 21, 35].

This may be explained by heterogeneous measuring methods (e.g. study design, different pop-

ulations, disease severity class, etc.) as well as a lack of methodological and conceptual rigor

[11, 35]. QoL is a vague concept that opens up a large margin of interpretation [36, 37]. Diver-

sion in perception and inappropriate use of the term QoL lead inevitably to inconclusive find-

ings. With their review of QoL measurements, Gill and Feinstein set a milestone by developing

10 criteria that aim to support the evaluation of QoL measurements [35, 36]. Yet, more than 40

years later, there has been only a slight improvement in methodological and conceptual accu-

racy in QoL publications [21].

Despite this issue, our study has similar findings as some of those reported in the literature.

We found a difference in QoL according to gender [11], and there was no association with

CHD severity [4, 7, 13]. More important are the differences across the different dimensions of

QoL. As other authors reported, CHD patients showed low scores in the physical domains of

QoL, but the results in the social and emotional domains are comparable to those of the

Table 4. Quality of life, psychological wellbeing and gender.

Female (n = 35) Male (n = 32)

SF-36; mean (SD)

Physical function�� 59.12 (25.86) 82.66 (21.4)

Physical role functioning� 53.68 (43.58) 75 (30.45)

Emotional role functioning 75.49 (37.88) 80.32 (34.73)

Vitality 62.21 (23.75) 68.59 (22.89)

Mental health 69.76 (20.99) 75.89 (23.11)

Social role functioning 70.22 (25.93) 80.86 (22.22)

Bodily pain 66.25 (26.68) 78.29 (23.71)

General health perception 52.94 (25.49) 64.53 (24.28)

GHQ-12; mean (SD) 10.71 (7.28) 11.48 (8.84)

Basic psychological needs; mean (SD) 64.03 (10.86) 65.36 (8.42)

Autonomy 21.8 (4.16) 22.39 (3.01)

Relatedness 21.63 (3.65) 21.97 (2.77)

Competence 20.57 (4.98) 21.55 (2.72)

Beck Hopelessness Scale; mean (SD) 3.76 (3.23) 4.36 (5.01)

Quality of life and psychological scales results according to gender.

�: p<0.05

��: p<0.01

https://doi.org/10.1371/journal.pone.0240383.t004
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general population [5, 11, 38]. Our findings support the notion that QoL is a complex concept,

which is related to factors beyond physical functioning and clinical facts (such as age, CHD

severity or number of hospitalizations) [4, 5, 13], highlighting the importance of social support

[10]. Despite the fact that an association between CHD and socioeconomic burden has been

described [39], this variable is frequently neglected when surveying this population’s QoL.

Aiming at assessing this factor, Jackson et al. surveyed individual income of CHD patients and

showed that earning less than US$30,000 per year explained 23% of the variability in the QoL

[12]. A recent study in Chinese children suffering from CHD showed that there is an associa-

tion between QoL and socioeconomic status [40], assessed by means of household income,

parental occupation and educational level. Nevertheless, the mechanism by which socioeco-

nomic level influences QoL is still not fully characterized. It has been suggested that CHD

causes poverty or that inability to pay makes access to healthcare more problematic [12],

which is not the case for Chilean patients. Other plausible explanations are an eventual link

between poverty and low health literacy, affecting patients’ adherence and healthcare consult-

ing behavior [40], and the effect of long-term and comprehensive rehabilitation therapy,

which is often expensive. The association between socioeconomic status and these patients’

QoL should be carefully explored, as well as the underlying mechanisms. This population has

an increased risk of suffering from economic hardships [39] and any effort to improve their

QoL that neglects socioeconomic factors would be rather ineffective.

QoL includes different areas, and the subjective perceived QoL may be associated with psy-

chological wellbeing. An appropriate psychological functioning is crucial to all human beings.

As was the case for QoL, several studies with CHD patients have been conducted assessing psy-

chological wellbeing, revealing inconsistent findings. Whereas some studies describe higher

rates of anxiety and depression [15, 38, 41], others report no differences compared to healthy

controls [3, 16, 17] and outline independent variables like social support and socio-economic

factors that affect people’s level of anxiety and depression [18]. The importance of the individ-

ual psychological wellbeing is highlighted by the fact that it influences the adherence to

Table 5. Quality of life, psychological wellbeing and poverty.

Non-poor (n = 28) Poor (n =) 40

SF-36; mean (SD)

Physical function�� 82.96 (17.88) 61.92 (28.11)

Physical role functioning �� 79.63 (29.45) 53.21 (41.43)

Emotional role functioning 84.08 (29.7) 73.51 (39.87)

Vitality� 71.67 (21.97) 60.89 (23.56)

Mental health 75.26 (23.38) 70.97 (21.28)

Social role functioning� 82.87 (21.69) 70.19 (25.43)

Bodily pain� 81.2 (22.42) 65.77 (26.38)

General health perception 64.81 (25.63) 54.23 (24.64)

GHQ-12; mean (SD) 12.43 (9.47) 10.15 (6.81)

Basic psychological needs; mean (SD) 63.79 (8.79) 65.3 (10.36)

Autonomy 21.89 (3.24) 22.23 (3.92)

Relatedness 21.39 (2.78) 22.08 (3.53)

Competence 21.14 (2.86) 20.98 (3.91)

Beck Hopelessness Scale; mean (SD) 4.86 (5.43) 3.49 (2.93)

Quality of life and psychological scales results according to poverty.

�: p<0.05

��: p<0.01

https://doi.org/10.1371/journal.pone.0240383.t005
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medical treatment and hence affects patient’s recovery [42]. Moreover, poor emotional (and

physical) QoL might result in struggles with important tasks like physical activities or attend-

ing medical appointments [12]. In order to evaluate the relation between QoL and psychologi-

cal wellbeing of our study patients, we made use of the GHQ-12 and the BPN scale. Results

from the GHQ-12 questionnaire revealed a good negative correlation with different QoL fac-

tors like vitality, social functioning and general health, whereas BPN showed positive correla-

tions to almost all dimensions. Neither gender nor poverty had a significant effect on

psychological functioning. This is a very interesting finding, as arguably both issues have been

related to low psychological wellbeing [30]. Patients suffering from CHD, however, are a par-

ticular population, and the psychological resources they use to face their disease might be

applied to cope with gender and socioeconomic issues as well. This explanation should be fur-

ther explored.

Providing the appropriate care to these patients is still a challenge. Diagnosis and medical

treatment frequently puzzle healthcare teams, and structural abnormalities are often difficult

to repair. Despite these issues, mortality has importantly decreased and, according to our

results, psychological wellbeing is also preserved. However, if we want to offer these patients

good QoL, attention should be paid to those factors that compromise physical functioning and

global QoL. Our study suggests that socioeconomic factors need to be taken into account.

Our study has many limitations that have to be acknowledged. The sample size is small and

we recruited patients from only one public center. However, the ‘Instituto Nacional del Tórax’

is the main reference center treating these patients, and receives patients from the whole coun-

try. This fact, added to a high response rate (89.3%), enhanced our outcomes’ representative-

ness. Having a control group and comparing the results of both populations would have

provided very useful information to have a better understanding of the phenomenon. We

intended to extend the project in this way, but the sociopolitical events that happened in Chile

from October 18th 2019 onwards and the COVID-19 pandemic thwarted our intention, as the

levels of anxiety and hopelessness skyrocketed in the Chilean population and the results would

not have been comparable.

The proportion of patients classified as poor is remarkably high (58.8%). This fact could be

considered as a limitation, due to lack of representativeness. However, in this study we sur-

veyed socioeconomic factors using a multidimensional approach, considering dimensions

beyond household income, such as education, working status, health insurance and housing,

with specific cutoff values, according to Chilean standards [32]. Multidimensional poverty

indexes usually classify more people under the line of poverty than pure income approaches,

but they provide a well-grounded method to identify people suffering from socioeconomic

deprivation, rendering them vulnerable. Furthermore, this possible overrepresentation of the

poor does not challenge the differences found when comparing this group with the non-poor.

Regarding the methodological issues that have been identified in the studies exploring QoL

of CHD patients, our study meets a number of the rigor criteria, and those that were not ful-

filled were left as such after extensive discussions.

Despite the relevance of this topic, and the huge amount of available literature, there is not

much evidence regarding QoL and the psychological wellbeing of adults with CHD in Latin

America. To our knowledge, this is the first study exploring QoL and the psychological wellbe-

ing of Chilean adult CHD patients.

In conclusion, this study provides evidence that poverty is associated to low QoL in Chilean

patients suffering from CHD. These patients show low QoL in the physical dimensions, but

this phenomenon is not seen in other QoL dimensions, suggesting that it depends on factors

beyond physical functioning and clinical tests. Further studies should be done in order to have

a better understanding of this phenomenon, such as longitudinal studies and qualitative
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research. This knowledge will allow us to design effective strategies, aiming at improving the

QoL for this vulnerable population.
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Writing – review & editing: Rodrigo López Barreda, Manuela Scotoni, Wilbaldo Salas, Fer-

nando Baraona, Francisca Arancibia, Polentzi Uriarte.

References
1. Moller J, Taubert K, Allen H, Clark E, Lauer R. (1994). Cardiovascular health and disease in children:

current status. A Special Writing Group from the Task Force on Children and Youth, American Heart

Association. Circulation, 89, 923–930. https://doi.org/10.1161/01.cir.89.2.923 PMID: 8313589

2. Bhat AH, Sahn DJ. (2004). Congenital heart disease never goes away, even when it has been ‘treated’:

the adult with congenital heart disease. Current Opinion in Pediatrics, 16, 500–507. https://doi.org/10.

1097/01.mop.0000140996.24408.1a PMID: 15367842

3. Muller J, Hess J, Hager A. (2013). General anxiety of adolescents and adults with congenital heart dis-

ease is comparable with that in healthy controls. International Journal of Cardiology, 165(1), 142–145.

https://doi.org/10.1016/j.ijcard.2011.08.005 PMID: 21872351

4. Apers S, Kovacs AH, Luyckx K, Thomet C, Budts W, Enomoto J, et al. (2016). Quality of Life of Adults

With Congenital Heart Disease in 15 Countries: Evaluating Country-Specific Characteristics. Journal of

the American College of Cardiology, 67(19), 2237–2245. https://doi.org/10.1016/j.jacc.2016.03.477

PMID: 27173035

5. Kamphuis M, Ottenkamp J, Vliegen HW, Vogels T, Zwinderman KH, Kamphuis R P, et al. (2002).

Health related quality of life and health status in adult survivors with previously operated complex con-

genital heart disease. Heart, 87, 356–362. https://doi.org/10.1136/heart.87.4.356 PMID: 11907011

6. Latal B, Helfricht S, Fischer JE, Bauersfeld U, Landolt MA. (2009). Psychological adjustment and quality

of life in children and adolescents following open-heart surgery for congenital heart disease: a system-

atic review. BMC Pediatrics, 9, 6. https://doi.org/10.1186/1471-2431-9-6 PMID: 19161602

7. Lane DA, Lip GYH, Millane TA. (2002). Quality of life in adults with congenital heart disease. Heart, 88,

71–75. https://doi.org/10.1136/heart.88.1.71 PMID: 12067950

8. Moons P, Norekval TM. (2006). Is sense of coherence a pathway for improving the quality of life of

patients who grow up with chronic diseases? A hypothesis. European Journal of Cardiovascular Nurs-

ing, 5(1), 16–20. https://doi.org/10.1016/j.ejcnurse.2005.10.009 PMID: 16298552

PLOS ONE Poverty, quality of life and psychological wellbeing in adults with congenital heart disease in Chile

PLOS ONE | https://doi.org/10.1371/journal.pone.0240383 October 8, 2020 10 / 12

https://doi.org/10.1161/01.cir.89.2.923
http://www.ncbi.nlm.nih.gov/pubmed/8313589
https://doi.org/10.1097/01.mop.0000140996.24408.1a
https://doi.org/10.1097/01.mop.0000140996.24408.1a
http://www.ncbi.nlm.nih.gov/pubmed/15367842
https://doi.org/10.1016/j.ijcard.2011.08.005
http://www.ncbi.nlm.nih.gov/pubmed/21872351
https://doi.org/10.1016/j.jacc.2016.03.477
http://www.ncbi.nlm.nih.gov/pubmed/27173035
https://doi.org/10.1136/heart.87.4.356
http://www.ncbi.nlm.nih.gov/pubmed/11907011
https://doi.org/10.1186/1471-2431-9-6
http://www.ncbi.nlm.nih.gov/pubmed/19161602
https://doi.org/10.1136/heart.88.1.71
http://www.ncbi.nlm.nih.gov/pubmed/12067950
https://doi.org/10.1016/j.ejcnurse.2005.10.009
http://www.ncbi.nlm.nih.gov/pubmed/16298552
https://doi.org/10.1371/journal.pone.0240383


9. Silva AM, Vaz C, Areias ME, Vieira D, Proenca C, Viana V, et al. (2011). Quality of life of patients with

congenital heart diseases. Cardiology in the Young, 21(6), 670–676. https://doi.org/10.1017/

S1047951111000576 PMID: 21729509

10. Areias ME, Pinto CI, Vieira PF, Castro M, Freitas I, Sarmento S, et al. (2014). Living with CHD: quality

of life (QOL) in early adult life. Cardiology in the Young, 24 Suppl 2, 60–65.

11. Fteropoulli T, Stygall J, Cullen S, Deanfield J, Newman SP. (2013). Quality of life of adult congenital

heart disease patients: a systematic review of the literature. Cardiology in the Young, 23(4), 473–485.

https://doi.org/10.1017/S1047951112002351 PMID: 23388149

12. Jackson JL, Hassen L, Gerardo GM, Vannatta K, Daniels CJ. (2016). Medical factors that predict quality

of life for young adults with congenital heart disease: What matters most? International Journal of Cardi-

ology, 202, 804–809. https://doi.org/10.1016/j.ijcard.2015.09.116 PMID: 26476036

13. Moons P, Kovacs AH, Luyckx K, Thomet C, Budts W, Enomoto J, et al. (2018). Patient-reported out-

comes in adults with congenital heart disease: Inter-country variation, standard of living and healthcare

system factors. International Journal of Cardiology, 251, 34–41. https://doi.org/10.1016/j.ijcard.2017.

10.064 PMID: 29107358

14. Rassart J, Luyckx K, Goossens E, Apers S, Klimstra TA, Moons P. (2013). Personality traits, quality of

life and perceived health in adolescents with congenital heart disease. Psychology and Health, 28(3),

319–335. https://doi.org/10.1080/08870446.2012.729836 PMID: 23035857

15. Bromberg JI, Beasley PJ, D’Angelo EJ, Landzberg M, DeMaso DR. (2003). Depression and anxiety in

adults with congenital heart disease: a pilot study. Heart Lung, 32(2), 105–110. https://doi.org/10.1067/

mhl.2003.26 PMID: 12734533

16. van Rijen E. (2003). Psychosocial functioning of the adult with congenital heart disease: a 20–33 years

follow-up. European Heart Journal, 24(7), 673–683. https://doi.org/10.1016/s0195-668x(02)00749-2

PMID: 12657226

17. Eslami B, Kovacs AH, Moons P, Abbasi K, Jackson JL. (2017). Hopelessness among adults with con-

genital heart disease: Cause for despair or hope? International Journal of Cardiology, 230, 64–69.

https://doi.org/10.1016/j.ijcard.2016.12.090 PMID: 28038812

18. Eslami B, Sundin O, Macassa G, Khankeh HR, Soares JJ. (2013). Anxiety, depressive and somatic

symptoms in adults with congenital heart disease. Journal Psychosomatic Research, 74(1), 49–56.

19. Ware JEJ, Sherbourne CD. (1992). The MOS 36-Item Short-Form Health Survey (SF-36): I. Conceptual

Framework and Item Selection. Medical Care, 30(6), 473–483. PMID: 1593914

20. Gill TM, Feinstein AR. (1994). Quality of Quality-of-Life Measurements. The Journal of the American

Medical Association, 272(8), 619–626. PMID: 7726894

21. Bratt EL, Moons P. (2015). Forty years of quality-of-life research in congenital heart disease: Temporal

trends in conceptual and methodological rigor. International Journal of Cardiology, 195, 1–6. https://

doi.org/10.1016/j.ijcard.2015.05.070 PMID: 26011404
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