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Center, Montreal Heart Institute, Université de Montréal, Canada; 16Adult Congenital Heart Disease Center, Helen DeVos Children’s Hospital, USA; 17Pediatric Cardiology,
Frontier Lifeline Hospital (Dr. K. M. Cherian Heart Foundation), India; 18Division of Cardiology, Hospital de Ni~nos, Argentina; 19Adult Congenital Heart Disease Center, Oslo
University Hospital - Rikshospitalet, Norway; 20Adult Congenital Heart Unit, Sahlgrenska University Hospital/Östra, Sweden; 21Institute of Medicine, The Sahlgrenska Academy at
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Background Previous studies have found that sense of coherence (SOC) is positively related to quality of life (QoL) in persons
with chronic conditions. In congenital heart disease (CHD), the evidence is scant.

...................................................................................................................................................................................................
Aims We investigated (i) intercountry variation in SOC in a large international sample of adults with CHD; (ii) the

relationship between demographic and clinical characteristics and SOC; (iii) the relationship between cultural
dimensions of countries and SOC; and (iv) variation in relative importance of SOC in explaining QoL across
the countries.
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Methods APPROACH-IS was a cross-sectional, observational study, with 4028 patients from 15 countries enrolled.
SOC was measured using the 13-item SOC scale (range 13–91) and QoL was assessed by a linear analog scale
(range 0–100).

...................................................................................................................................................................................................
Results The mean SOC score was 65.5±13.2. Large intercountry variation was observed with the strongest SOC in

Switzerland (68.8±11.1) and the lowest SOC in Japan (59.9±14.5). A lower SOC was associated with a younger
age; lower educational level; with job seeking, being unemployed or disabled; unmarried, divorced or widowed;
from a worse functional class; and simple CHD. Power distance index and individualism vs collectivism were
cultural dimensions significantly related to SOC. SOC was positively associated with QoL in all participating
countries and in the total sample, with an explained variance ranging from 5.8% in Argentina to 30.4% in Japan.

...................................................................................................................................................................................................
Conclusion In adults with CHD, SOC is positively associated with QoL. The implementation of SOC-enhancing interventions

might improve QoL, but strategies would likely differ across countries given the substantial variation in explained
variance.
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Introduction

Chronic cardiovascular conditions can have a severe impact on
afflicted individuals. However, whereas some patients struggle, others
seem to cope well. This disparity is poorly understood. Therefore, a
call has been made to perform studies investigating the underlying
mechanisms fostering a process of successful coping in patients with
a chronic disease.1 Unraveling such mechanisms is crucial as they may
identify potential targets and strategies for interventions to improve
health and well-being in patients.

To understand why some people do well and others do not,
Aaron Antonovsky developed the salutogenic theory.2 In his theory,
he abandoned the prevailing pathogenic model that focused on the
origins of disease and ill-being, and introduced the salutogenic model
focusing on the origins of health and well-being.3 According to
Antonovsky, the answer to his question is to be found in a strong
sense of coherence (SOC), which represents the central construct of
the salutogenic model. SOC is:

a global orientation that expresses the extent to

which one has a pervasive, enduring though dy-

namic feeling of confidence that (a) the stimuli

deriving from one’s internal and external environ-

ments in the course of living are structured, pre-

dictable, and explicable; (b) the resources are

available to one to meet the demands posed by

these stimuli; and (c) these demands are challenges

worthy of investment and engagement.3 (p. 19)

Hence, people with a strong SOC perceive the world as (a) compre-
hensible, (b) manageable, and (c) meaningful. People with a strong
SOC are able to cope better with the stressors in life, such as living
with a chronic condition.4

SOC may be open to modification based on its three components
and, therefore, can be seen as a viable intervention target.5

Healthcare professionals could strengthen patients’ comprehensibil-
ity by providing accessible and understandable information and edu-
cation. Furthermore, to enhance manageability, it would be
important to encourage patients to be aware and make use of avail-
able resources. In addition, supporting patients to take control and to
participate in decision-making could enhance their meaningfulness.3

Indeed, studies have found that SOC is a malleable construct that can
change over time.5 Furthermore, several intervention studies have
shown that SOC is modifiable using different methods, such as talk-
therapy groups, lifestyle intervention programs, and patient educa-
tion courses.6–8

Congenital heart disease (CHD) is a chronic cardiovascular
condition that includes structural abnormalities of the heart and/or
great intrathoracic vessels, that have or could result in functional im-
pairment,9 and comprises a wide spectrum of simple, moderate and
complex heart defects.10 Studies investigating SOC in persons with
CHD have been performed in Australia,11–13 Belgium,14–18

Denmark,19,20 Germany21,22 and Japan.23 Eight out of the 13 studies
investigated the relationship between SOC and quality of life (QoL), all
of which confirmed a positive relationship,12–14,16,17,20–22. Since SOC is
actionable, these study findings make SOC a possible target for inter-
vention to indirectly improve the QoL of individuals with CHD.

Implications for practice
• Knowledge of the association between patient characteristics and sense of coherence (SOC) may assist clinicians in identifying patients at

risk for lower SOC.
• Congenital heart disease programs can include SOC-enhancing techniques as they develop educational and psychological initiatives.
• Patients can be assisted with identifying appropriate resources to cope with stressors.
• Patients should be empowered to use these resources, in order to view the world as more comprehensible, manageable, and meaningful.
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However, given that the prior reports were single-center studies

with varying methodologies conducted in a handful of countries,
intercountry comparisons are questionable and results cannot be
generalized to non-studied countries. Indeed, we do not know how
SOC varies across different countries and whether the association
between SOC and QoL is equally strong in all countries.
Furthermore, it can be assumed that SOC is culture sensitive. In
other words, characteristics of culture may impact on the develop-
ment of SOC. Therefore, the aims of the present study were (i) to
explore intercountry variation in SOC scores in a large sample of
adults with CHD from Europe, Asia, Australia, North America, and
South America; (ii) to examine the relationship between demograph-
ic and clinical characteristics and SOC; (iii) to investigate the relation-
ship between cultural dimensions of countries and SOC above and
beyond patient characteristics; and (iv) to evaluate to what extent
the relative importance of SOC in explaining variance in QoL differs
across the countries.

Methods

Study population and procedure
This analysis is part of APPROACH-IS (Assessment of Patterns of
Patient-Reported Outcomes in Adults with Congenital Heart disease –
International Study), a cross-sectional study in which data were collected
in 15 countries, including Argentina, Australia, Belgium, Canada, France,
India, Italy, Japan, Malta, the Netherlands, Norway, Sweden, Switzerland,
Taiwan, and the USA.24 Patients were eligible for study inclusion if they
met the following criteria: (i) diagnosis of CHD; (ii) age >_18 years; (iii)
diagnosis established before adolescence; (iv) continued follow-up at a
CHD center or included in a national/regional registry; and (v) physical,
cognitive, and language capabilities required to complete self-report
questionnaires. Patients with prior heart transplantation or primary pul-
monary hypertension were not eligible.

Two recruitment strategies have been employed.24 In the first strategy,
centers randomly selected eligible patients from their institution’s data-
base. These patients received a study package by mail. Patients were
asked to complete the questionnaires within two weeks. Various
approaches were used to maximize response rates (e.g., mail or tele-
phone reminders). A second recruitment strategy was to consecutively
approach eligible patients at outpatient clinics. Patients who consented
completed surveys during their clinic visit and returned them to the re-
search assistant or data collection officer. Patients were also given the op-
portunity to return surveys by self-addressed stamped envelope.

Informed consent was obtained from each patient and the study
protocol conforms to the ethics guidelines of the 1975 Declaration of
Helsinki as reflected in a priori approval by the institution’s human re-
search committee. The rationale for APPROACH-IS and its methodology
is detailed in a dedicated methods paper.24

Measures
Demographic data were collected through self-report questionnaires.
Medical data were obtained through chart review.

SOC was assessed using the 13-item Orientation to Life
Questionnaire also known as the 13–SOC scale, evaluating the degree of
meaningfulness, comprehensibility, and manageability.3 The questionnaire
consists of four meaningfulness items (e.g. “How often do you have the
feeling that there’s little meaning in the things you do in your daily life?”),
five comprehensibility items (e.g. “Do you have the feeling that you are in
an unfamiliar situation and don’t know what to do?”), and four

manageability items (e.g. “How often do you have feelings that you’re not
sure you can keep under control?”). Items are answered on a 7-point se-
mantic differential scale, in which response options range from 1 (very
seldom or never) to 7 (very often). Scores range from 13 to 91 with
higher scores reflecting higher levels of SOC. There are no cut-offs for
high, moderate or low SOC. The validity and reliability of this scale are
well established in the literature, also in persons with CHD.25,26 The
Cronbach’s alpha of the 13–SOC scale was 0.85 (Supplemental Table 1).
The alpha was 0.80 in all countries, except for India, where the alpha was
0.68. This instrument is applicable to different cultures around the
globe.27

QoL was defined as the degree of overall life satisfaction that is posi-
tively or negatively influenced by individuals’ perception of certain aspects
of life important to them, including matters both related and unrelated to
health 28. This definition was based on a thorough conceptualization.29 It
reflects the overall QoL of an individual, which is broader than health-
related QoL,30 as this latter construct is often referring to the health sta-
tus or functional abilities of individuals.31 In line with this definition, QoL
was measured by a linear analog scale (LAS). This instrument measured
QoL on a vertically oriented line graded with indicators from 0 (worst im-
aginable QoL) to 100 (best imaginable QoL), and is valid and reliable for
its use in persons with CHD.32

Scores on the dimensions of national culture (scale from 0 to 100)
were based on extensive research conducted by Hofstede.33 The
Hofstede model includes 6 dimensions: a power distance index (higher
scores reflect higher levels of acceptance that power is distributed
unequally in society), individualism versus collectivism (high scores reflect
individualistic societies), masculinity versus femininity (higher scores
reflect more masculine societies directed toward achievement and
success), uncertainty avoidance index (higher scores reflect societies that
are more rigid in beliefs and behaviors), long-term orientation versus
short-term normative orientation (thriftiness and perseverance are asso-
ciated with higher scores), and indulgence versus restraint (higher scores
are observed in societies that foster gratification of human drives related
to enjoying life and having fun).33 The scores on these dimensions of na-
tional culture are represented in Supplemental Table 2.

Statistical analyses
Descriptive statistics (i.e., means and standard deviations) were per-
formed to evaluate SOC and QoL worldwide. If the data were not nor-
mally distributed, medians and interquartile ranges (IQR) were calculated.
One-way ANOVA with pairwise comparisons using the Tukey post hoc
test was conducted to investigate whether SOC differed between coun-
tries. The association of patient characteristics and SOC was explored
using general linear mixed models (GLMM), which is a form of multilevel
analysis. We used demographic and clinical characteristics as fixed effects,
and country as a random effect. To assess the relationship between
dimensions of culture and SOC, GLMM was performed as well with pa-
tient characteristics and dimensions of national culture as fixed effects,
and country as random effect. To investigate the relationship between
SOC and QoL, multivariable linear regression analyses were performed.
Using a hierarchical approach, in the first step, we included demographic
and clinical variables that were significant correlates of SOC. In the se-
cond step we included SOC, which allowed us to investigate a change in
explained variance. The assumptions for linear regression analyses were
met. Data analysis was performed using IBM SPSS Statistics for Windows,
version 25 (IBM Corp., Armonk, NY, USA). Ridgeline plots were made
using RStudio, version 1.1.46334. A p-level <0.05 was used as the cut-off
for statistical significance, and statistical tests were two-sided. Post hoc
power analyses were performed using G*Power Version 3.1.9.3.
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Results

Sample characteristics
In total, 4028 adults with CHD were recruited. Patients had a median
age of 32 years (IQR: 25–42y), 53% were women, 26% had CHD of
simple complexity, 49% had CHD of moderate complexity, and 25%
had complex CHD.35 Full data on all variables of interest were avail-
able for 3910 patients (97%). More specifically, data on SOC were
missing for 55 patients (1.4%) and 76 patients (1.9%) had missing data
on QoL. The proportion of missing, however, ranged from 0.4 to
4.5% for SOC and from 0.0 to 4.5% for QoL, in the respective coun-
tries. Given the low proportion of missing values, no imputation of
missing values has been performed.

Intercountry variation in sense of
coherence
The total sample of adults with CHD had a mean SOC of 65.5
(±13.2) (Figure 1). Patients from Japan had the lowest mean SOC
(59.9±14.5) and patients from Switzerland had the highest mean
SOC (68.8±11.1), representing a disparity of almost 9 points. One-
way ANOVA showed that SOC differed significantly between coun-
tries (F=13.7, g2=0.05, p<0.001). Significant results from post hoc
tests are included in Supplemental Table 3. The countries with the
lowest scores on SOC (i.e. India, Taiwan, and Japan) differed signifi-
cantly from most other countries.

Patient characteristics and sense of
coherence
Table 1 describes the demographic and clinical characteristics as cor-
relates of SOC, using multivariable mixed models. Younger age;

lower educational level; job seeking, being unemployed or disabled;
unmarried, divorced or widowed; poorer New York Heart
Association (NYHA) functional class; and simple heart lesions were
associated with lower SOC. These characteristics explained 13.8% of
the variance of SOC, and country as random effect explained 2.9% of
the variance (Table 1).

Cultural dimensions and sense of
coherence
The GLMM showed that power distance index (Estimate=-0.10;
SE=0.04; p=0.033) and individualism versus collectivism (Estimate=0.07;
SE=0.03; p=0.04) significantly explained SOC, above and beyond demo-
graphic and clinical characteristics. More specifically, when power is more
equally distributed in society and when societies are more individual (less
collectivistic), people tend to have a stronger SOC. No statistical rela-
tionship with other cultural dimensions and SOC has been found.

Relationship between sense of coherence
and quality of life
Patients had a mean QoL of 78.3 (±16.6). SOC was positively corre-
lated with QoL in this sample of adults with CHD (r=.498, p<.001).
When adjusted for patient demographic and clinical characteristics
that were significantly associated with SOC (Table 1), SOC was a sig-
nificant correlate of QoL, explaining 17.2% of its variance, while pa-
tient characteristics explained 17.4% of the variance (total model:
adjusted R2=34.5%) (Figure 2). Adjusted for patient characteristics,
SOC was a significant correlate of QoL in all countries. The variance
of QoL explained by SOC, however, varied substantially across the
countries. In Japan, 30.4% of the variance of QoL was explained by
SOC, whereas in Argentina, this was only 5.8%. There were five
countries where the explained variance was more than 20%: Japan,

Figure 1 Sense of coherence in adults with congenital heart disease from 15 countries.
The numbers represent the mean score 6 standard deviation.
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Norway, Taiwan, Sweden, and Italy. Four countries had an explained
variance of less than 10%: Argentina, India, Switzerland, and Canada.
In Belgium, Switzerland, USA, and Australia, the patient characteris-
tics were substantially more explanatory than SOC. Conversely,
QoL was mainly explained by SOC, rather than patient demographic
and clinical characteristics in Taiwanese patients.

Discussion

In this large international study, comprising over 4000 patients from
15 countries, we found that the mean SOC score in adults with CHD
was 65.5. However, large intercountry variation was observed, with

the strongest SOC in Switzerland and the lowest SOC in Japan.
Patient characteristics associated with a lower score on SOC were
younger age; lower educational level; job seeking, being unemployed
or disabled; unmarried, divorced or widowed; worse NYHA func-
tional class; and simple heart lesions. Patients living in countries char-
acterized by a lower power distance and a higher individualism tend
to have higher SOC scores. SOC was positively associated with QoL
in the total sample and in the participating countries separately, indi-
cating that SOC is a universally meaningful concept.

It may seem counterintuitive that persons with a simple heart defect
have a lower SOC than persons with a complex defect, when adjusted
for other demographic and clinical characteristics. However, this is in
line with Antonovsky’s theory, which states that repeated exposure to
various stressful events during life and the successful management of
those events help an individual to develop generalized resistance
resources, and consequently, to strengthen that individual’s SOC.3

Since growing up with a simple heart defect can be assumed to be less
stressful than growing up with a moderate or complex defect, people
with simple defects are not as much confronted with experiences that
enhance comprehensibility, manageability, and meaningfulness.36 As a
consequence, they may have developed a lower SOC than people with
a moderate or complex heart defect.

We found a significant relationship between SOC and the power
distance index and individualism vs collectivism, respectively. These
cultural dimensions may partly explain why there is an intercountry
variation in SOC, as we found in the present study. In a prior study,
we have investigated if dimensions of national culture are also related
to patients’ QoL.35 In that study, we found that cultural dimensions
were not associated with variation in QoL after adjustment for pa-
tient characteristics, although large intercountry variation in QoL
existed.35 This suggests that national culture is not directly impacting
on QoL, but may indirectly have an impact through SOC.

The contribution of SOC to QoL differed between the countries,
ranging from 5.8% in Argentina to 30.4% in Japan. Indeed, our findings
highlight the varying importance of SOC across countries. For instance,
although patients from Switzerland appear to have a high SOC, the con-
tribution of SOC to the QoL of Swiss patients is marginal. Patient demo-
graphic and clinical characteristics obviously played a bigger role in
understanding QOL in Switzerland. Divergent observations were seen
for patients from Japan and Taiwan, demonstrating a relatively low SOC
compared to the other countries in this study, yet SOC contributed for
25–30% to their QoL. These findings suggest that a country-specific ap-
proach is needed to understand the degree to which patients’ QoL may
be impacted through education and psychological interventions targeting
SOC. Based on the results of this study, it is possible that SOC-focused
interventions would have greater impact in countries like Japan, Taiwan,
Norway, Sweden, and Italy rather than Switzerland, Argentina, India, or
Canada. The results of India are quite unique, as neither SOC nor patient
demographic/clinical characteristics were strong correlates of QoL. The
relatively poor patient-reported outcomes in patients from India,37 and
the weak explanatory power of SOC and patient characteristics warrant
further research. It may be that other factors (e.g., stigma or illness iden-
tity) are more explanatory for QoL in India, and perhaps by extension in
other low and lower middle-income countries. This prompted inclusion
of other potential explanatory variables in the same phase of the
APPROACH-IS II project, currently underway.

.................................................................................................

Table 1 Demographic and clinical characteristics as
correlates of sense of coherence in adults with congeni-
tal heart disease.

Estimate (SE) P-value

Sex

Men 0.6 (0.4) 0.159

Women #

Age 0.1 (0.02) <0.001

Educational level

Less than high school -2.9 (1.0) 0.003

High school -2.3 (0.5) <0.001

College degree -1.5 (0.6) 0.009

University degree #

Employment status

Part-time or full-time work #

Homemaker or retired -0.1 (0.8) 0.909

Job seeking, unemployed, or disability -4.9 (0.7) <0.001

Full-time student 0.9 (0.8) 0.238

Other 0.9 (0.8) 0.271

Marital status

Never married -2.1 (0.5) <0.001

Married or living with partner #

Divorced or widowed -2.5 (0.9) 0.009

Other -15.4 (6.9) 0.026

Being religious/spiritual 0.07 (0.4) 0.874

Patient-reported NYHA assessment

Class I 13.0 (0.1) <0.001

Class II 8.4 (1.1) <0.001

Class III 5.1 (1.3) <0.001

Class IV #

Anatomical complexity of heart defect

Simple -1.4 (0.6) 0.018

Moderate 0.05 (0.5) 0.917

Complex #

R2 16.9%

Semipartial R2 country differences 2.9%

Semipartial R2 patient characteristics 13.8%

Power 100%

NYHA: New York Heart Association; #: reference group
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..The present study identified correlates of SOC in people with
CHD. Knowledge of these correlates may assist clinicians in identify-
ing patients at risk for lower SOC. Subsequently, adult CHD pro-
grams may wish to consider include SOC-enhancing techniques as
they develop educational and psychological initiatives.6–8 Based on
theoretical insights from Antonovsky’s salutogenic theory and previ-
ously published studies on this topic, Super and coworkers38 argue of
two mechanisms that can be influenced to strengthen a person’s
SOC. The first refers to assisting people with identifying appropriate
resources to cope with stressors (i.e., the behavioral mechanism).
The second refers to training people in viewing the world as more
comprehensible, manageable, and meaningful (i.e., the perceptual
mechanism). To influence these mechanisms, empowerment can be
used to facilitate the use of appropriate resources and reflection can
assist people in becoming aware of their beliefs and assumptions38

and could enhance persons’ self-efficacy.39 Indeed, empowering
patients with CHD is of paramount importance and interventions to
increase the level of empowerment are currently under study.40,41

Methodological considerations
APPROACH-IS has several strengths. More than 4000 patients from
15 countries were included; a high degree of complete data was
obtained; and valid and reliable instruments to comprehensively

assess SOC and QoL in an international setting were used. Indeed,
11 languages were represented in APPROACH-IS.

However, we have to consider some methodological limitations
inherent to APPROACH-IS.24,35 First, APPROACH-IS is a cross-
sectional study, and thus causality cannot be determined.24 Second,
in most participating countries, only one center partook in the pro-
ject. This might hamper the representativeness of our sample.35

Third, a possible selection bias cannot be ruled out, since patients
with physical or mental incapacities preventing them from completing
the questionnaires were excluded.24 However, a comparison of par-
ticipants and nonparticipants in the Swedish branch of APPROACH-
IS revealed only small differences in demographic and clinical data.42

Fourth, we did not collect data in a control group. Hence, we cannot
state to what extent SOC in our patients is better or worse than that
of the general population. The scores of SOC in the Swedish cohort
of APPROACH-IS corresponded closely to the mean scores of the
general population samples in Sweden (median=69).43 However,
prior studies in Belgium16 and Germany22 showed that patients with
CHD had a stronger SOC than their counterparts in the general
population. Fifth, reasons for intercountry variation in SOC are still
poorly understood. It could be that SOC in persons with CHD is de-
pendent on the standard of living,37 or healthcare system factors.44

This is an avenue for future research. Sixth, in CHD, the

Figure 2 Explained variance of sense of coherence and patient characteristics in relation to quality of life in adults with congenital heart disease
from 15 countries.
Patient characteristics are: Age, educational level, employment status, marital status, complexity of the heart defect, and New York Heart Association functional

class. The shades represent the total explained variance of patient characteristics and SOC. Numbers of the explained variances are given in supplemental table 4.
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.
implementation of SOC-enhancing interventions has not been
studied. Although interventions have shown to be effective in other
cardiac populations,45 we do not know yet to what extent improving
SOC would improve QoL in persons with CHD. Seventh, the mech-
anism of impact is not fully understood yet. It might be possible that
the relationship between SOC and QoL is fully or partially mediated
by other factors, such as coping, as has been demonstrated in other
studies.46

Conclusions

SOC in patients with CHD varied substantially across the different
countries, with the strongest SOC in Switzerland and the lowest
SOC in Japan. Patient characteristics associated with a lower SOC
were younger age; lower educational level; job seeking, being un-
employed or disabled; unmarried, divorced or widowed; worse func-
tional status; and simple heart lesions. Some dimensions of national
culture showed to be related to SOC. SOC was positively associated
with QoL, independent of demographic/clinical characteristics.
However, the explained variance of SOC in QoL differed between
the countries. The results have implications regarding targeted strat-
egies to enhance SOC as a means of improving QoL in adults with
CHD.
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