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compared to those of 1616 participants from Belgium, 
France, Italy, Norway, Sweden, Switzerland and the Neth-
erlands. Significantly fewer Maltese patients with simple 
(Maltese 84.1% vs. European 97.5%, p < 0.001) and mod-
erately complex CHD (Maltese 83.6% vs. European 97.4%, 
p < 0.001) brushed their teeth daily. Only 67.2% of Maltese 
with moderately complex disease had dental reviews in the 
previous year compared to 80.3% of Europeans (p = 0.02). 
Maltese patients with simple (Maltese 31.8% vs. European 
56.1%, p = 0.002) and moderately complex lesions (Mal-
tese 30.0% vs. European 59.2%, p < 0.001) performed less 
regular sport activities. Comparison by country showed 
Maltese patients to have significantly poorer tooth brush-
ing and sports participation than patients from any other 

Abstract Studies in recent years have explored lifestyle 
habits and health-risk behaviours in adult congenital heart 
disease (ACHD) patients when compared to controls. The 
aim of this study was to investigate differences in life-
style habits between Maltese and other European ACHD 
patients. Data on alcohol consumption, cigarette smok-
ing, substance misuse, dental care and physical activity 
collected in 2013–2015 during “Assessment of Patterns 
of Patient-Reported Outcomes in Adults with Congenital 
Heart disease-International Study” (APPROACH-IS) were 
analysed. Responses from 119 Maltese participants were 
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participating country. Alcohol consumption, cigarette 
smoking and substance misuse were not significantly dif-
ferent. This study highlights lifestyle aspects that Maltese 
ACHD patients need to improve on, which might not be 
evident upon comparing patients to non-CHD controls. 
These findings should also caution researchers against con-
sidering behaviours among patients in one country as nec-
essarily representative of patients on the larger scale.

Keywords Congenital heart disease · Health behaviour · 
Lifestyle · Risk factors

Introduction

The majority of children born with congenital heart disease 
(CHD) in the current era are expected to survive into adult-
hood [1]. Adults with congenital heart disease (ACHD), 
like other adults with special health care needs, may be 
equally likely or even more prone to engage in health-
risk behaviours compared to their peers [2]. Furthermore, 
unhealthy habits could have even more deleterious effects 
in these patients, especially those with more complex CHD 
lesions [3]. Several European studies have explored life-
style habits and health-risk behaviours in CHD patients in 
recent years, mainly by comparing habit uptake between 
ACHD patients and non-CHD controls, and the results 
are mixed. Studies by Zomer et  al. from the Netherlands 
[4] and Moons et  al. from Belgium [5] reported a health-
ier lifestyle among ACHD patients when compared to the 
general population. Sandberg et  al. [6] reported physical 
activity levels among CHD patients in Sweden to be similar 
to those in the general population. Janssens et al. [7] from 
Belgium found moderate to good overall health behaviour 
in a cohort of 429 young CHD people. Overgaard et al. [8] 
reported similar substance use, cigarette smoking and den-
tal care in a group of Danish patients with single ventri-
cle physiology when compared to matched controls but the 
patient group reported less physical activity.

Malta is a small country in Southern Europe with a pop-
ulation of around 425,000, and a member of the European 
Union since 2004. The native language is Maltese, though 
English is a second official language in several institutions 
and most people have good English language proficiency. 
Its health care system is funded through taxation and 
national insurance, and specialised services are provided 
in one main teaching hospital. ACHD services were estab-
lished in the late 1990s. A formal transition process from 
paediatric care was instituted in late 2015. In 2013–2014, 
the lifestyle habits of Maltese ACHD patients were inves-
tigated by comparing patterns of tobacco smoking, alcohol 
consumption, substance misuse, dental reviews and physi-
cal activity in ACHD patients under clinical follow-up with 

age-matched and sex-matched subjects from the general 
Maltese population. Results indicated that although ACHD 
patients smoked less and attended dental reviews more 
regularly, they were significantly less physically active than 
their general population peers irrespective of CHD lesion 
severity [9].

The aim of the current study was to investigate possible 
differences in uptake of these lifestyle habits among Mal-
tese ACHD patients when compared to patients from other 
European centres by utilising data collected during the 
“Assessment of Patterns of Patient-Reported Outcomes in 
Adults with Congenital Heart disease-International Study” 
(APPROACH-IS).

Materials and Methods

Study Protocol

APPROACH-IS is a cross-sectional study conducted in 
partnership with the International Society of Adult Con-
genital Heart Disease (ISACHD) during which data were 
collected from 15 countries from 5 continents between 
April 2013 and March 2015 [10]. Patients were eligible 
for inclusion if diagnosed with CHD before the age of 10 
years, if 18 years of age or older, if under follow-up in a 
CHD centre or included in a national/regional database 
and if in possession of the physical, cognitive and language 
capabilities to answer the self-reporting questionnaires. 
Patients with previous heart transplantation, primary 
pulmonary hypertension or cognitive impairment were 
excluded. Self-reporting questionnaire booklets consist-
ing of different validated and reliability-tested standardised 
questionnaires could either be sent by surface mail to ran-
domly selected ACHD patients from the centre’s database 
or be given directly to patients at outpatient clinics. Surveys 
investigated several patient-reported outcomes, including 
health behaviours which were analysed using the Health-
Behaviour Scale-Congenital Heart Disease (HBS-CHD) 
[11]. Medical records of study participants were reviewed 
to document the nature of CHD, arrhythmias, number of 
cardiac procedures, frequency of cardiology follow-up and 
history of psychiatric disease [10]. CHD severity was clas-
sified in accordance with the recommendations of the 32nd 
Bethesda Conference [12]. Informed consent was obtained 
from each patient.

In Malta, a completed questionnaire was returned by 119 
ACHD patients (‘Maltese cohort’). The ‘European cohort’ 
consisted of a total of 1616 ACHD responders from 9 par-
ticipating centres from 7 different European countries (Leu-
ven, Belgium = 276; Lyon, France = 96; Milan, Italy = 66; 
Oslo, Norway = 174; Sweden (Gothenburg, Stockholm, 
Umea) = 471; Bern, Switzerland = 278; The Netherlands 
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(ConCor registry) = 256). Data from centres in Asia, 
North and South America and Australia were purposefully 
excluded from the current study to avoid introducing con-
founding factors related to major differences in cultural, 
ethnic and religious backgrounds.

Data from responses to the HBS-CHD section of the 
APPROACH-IS questionnaire [10] were used to evaluate 
the 5 following lifestyle habits: (i) alcohol consumption, 
(ii) cigarette smoking, (iii) substance misuse, (iv) dental 
care and (v) physical activity. The term “alcohol” referred 
to any alcoholic beverage and included beer, wine, liquor 
and coolers. Substance misuse referred to use of one or 
more of cannabis, 3,4-methylenedioxymethamphetamine 
(‘Ecstasy’), cocaine, hallucinogenic mushrooms, metham-
phetamine (‘Speed’), sleeping pills/sedatives/tranquillizers 
or other drugs as specified by the responder. Dental care 
was assessed based on frequency of dental reviews, tooth 
brushing and dental flossing. Physical activity was assessed 
in two ways: (a) walking or cycling to work and (b) regu-
lar sport participation. During data analysis, responses on 
each lifestyle habit were collapsed into fewer categories as 
appropriate to avoid having very small numbers of partici-
pants per category.

Preliminary assessment of patient distribution by lesion 
complexity (i.e. simple, moderate or complex heart lesions) 
revealed a significantly larger representation of more com-
plex disease among the European cohort (Maltese cohort: 
simple 37.0%, moderate 51.3%, complex 11.8% vs. Euro-
pean cohort: simple 31.5%, moderate 47.4%, complex 
21.1%; p = 0.05). In light of the findings from the earlier 
Malta-based study suggesting mild lesion complexity as a 
factor associated with higher uptake of tobacco smoking 
and substance misuse [9], comparison analyses of habit 
uptake between the two cohorts were performed separately 
for each level of disease complexity.

Statistical Methods

In a first analysis, the five lifestyle habits for Maltese par-
ticipants were compared with those for all participants 
in the European cohort. For those habits in which a sig-
nificant difference between the two cohorts was evident, 
a further analysis was performed by comparing Maltese 
patients to those from each individual European coun-
try. Categorical variables were analysed using Chi-square 
tests, while in the case of smaller sample sizes, Fisher’s 
Exact test was applied. Shapiro–Wilk testing applied to 
participant ages showed a non-normal distribution and thus 
the Mann–Whitney U test was applied. All analyses were 
performed using SPSS 21  (IBM®  SPSS® 21, SPSS Inc., 
Chicago IL, USA). Statistical significance was defined as 
p ≤ 0.05 and all tests were two-sided.

Results

Sample Characteristics

The basic characteristics of the study participants are sum-
marised in Table 1. There were no significant differences in 
gender between the two cohorts, although there were more 
females in the Maltese simple and moderate lesion com-
plexity subgroups. Maltese patients in all three complex-
ity subgroups were significantly younger compared to the 
respective participants from the European cohort, with the 
difference in age being most marked in patients with simple 
and moderately complex lesions. There were significantly 
more Maltese participants with simple lesions that claimed 
to have religious leaning (100%) compared to patients from 
the European cohort (89.8%) (p = 0.05).

European participants with lesions of moderate com-
plexity had undergone more cardiac surgeries than patients 
in the Maltese cohort. Arrhythmias were more common 
among patients in the European cohort with simple and 
moderate lesions. Furthermore, a significantly higher pro-
portion of patients with moderately complex CHD in the 
European cohort had undergone implantation of a cardio-
verter-defibrillator (ICD) or permanent pacemaker (PPM). 
On the other hand, medical co-morbidities were signifi-
cantly more common among Maltese participants with 
CHD of simple and moderate complexity. Significantly 
more patients with simple disease in the European cohort 
(41.6%) were being reviewed at least every 2 years com-
pared to those in the Maltese cohort (11.4%) (p < 0.001), 
while follow-up for patients with CHD of moderate and 
great complexity was similar for participants from the two 
cohorts. Other medical characteristics, including frequency 
of documented heart failure and hospital admissions, were 
comparable between the two cohorts across all lesion com-
plexities (Table 1).

Lifestyle Comparison Between Maltese and European 
Cohorts

Comparison of lifestyle habits between the two cohorts sub-
divided by lesion complexity are summarised in Table  2. 
Significantly fewer Maltese patients with simple and mod-
erate lesion complexity brushed their teeth at least daily 
(simple: Maltese 84.1% vs. European 97.5%, p < 0.001; 
moderate: Maltese 83.6% vs. European 97.4%, p < 0.001). 
Similarly, these Maltese patient subgroups had more erratic 
dental reviews, with only 67.2% of Maltese with moder-
ately complex disease having had a dental review in the 
previous year compared to 80.3% of European counterparts 
(p = 0.02). Furthermore, 50.0% of Maltese patients with 
simple disease had not had dental review in the preceding 
year, having had one more than 3 years prior to the time of 
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the study compared to only 20.5% in the European cohort 
(p = 0.02). Maltese patients with simple and moderately 
complex lesions performed significantly less regular sports 
activities compared to European patients (simple: Maltese 
31.8% vs. European 56.1%, p = 0.002; moderate: Maltese 
30.0% vs. European 59.2%, p < 0.001).

Significantly more European patients with simple 
CHD (84.8%) consumed alcohol to any degree com-
pared to their Maltese counterparts (72.7%) (p = 0.04), 
though patterns and frequency of alcohol consumption 
between the two subgroups were not statistically signifi-
cant. There was a higher proportion of patients from the 

European cohort that admitted to substance misuse for all 
three lesion complexities in the European cohort when 
compared to the Maltese cohort, but none of the differ-
ences reached statistical significance. Cigarette smoking 
was commoner among Maltese patients with simple CHD 
(27.3%) when compared to Europeans with similar lesion 
complexity (16.2%), while the opposite was the case for 
patients with severe CHD lesions with 12.6% of Euro-
peans admitting to cigarette smoking compared to 7.1% 
of Maltese patients. However, none of these differences 
were statistically significant.

Table 1  Comparison of characteristics of participants in the Maltese and European cohorts subdivided by disease complexity

Frequencies for each characteristic are expressed as fractions out of total responses followed by a percentage. Statistically significant differences 
are shown in bold
a Non-white/Caucasian ethnic backgrounds = Middle Eastern/Arabic, Asian, black/African-American, Hispanic/Latino and other ethnicities
b Religions other than Christianity = Buddhism, Hinduism, Islam, Judaism and others

Characteristic Simple lesion complexity p Moderate lesion complexity p Severe lesion complexity p

Maltese 
(n = 44)

European 
(n = 509)

Maltese 
(n = 61)

European 
(n = 766)

Maltese 
(n = 14)

European 
(n = 341)

Sex 0.23 0.52 0.69
 Male 16/44 (36.4%) 231/509 

(45.4%)
29/61 (47.5%) 397/766 

(51.8%)
7/14 (50.0%) 189/341 

(55.4%)
 Female 28/44 (63.6%) 278/509 

(54.6%)
32/61 (52.5%) 369/766 

(48.2%)
7/14 (50.0%) 152/341 

(44.6%)
Mean age 

(years ± 1SD)
29.66 ± 12.01 39.12 ± 14.48 <0.001 33.52 ± 13.36 38.81 ± 13.67 0.001 29.59 ± 5.23 32.17 ± 10.56 0.05

White/Cauca-
siana

38/39 (97.4%) 464/491 
(94.5%)

0.71 55/56 (98.2%) 700/744 
(94.1%)

0.36 13/13 (100%) 324/333 
(97.3%)

0.55

Religion/spirituality
 Belong to 

religion
37/37 (100.0%) 167/186 

(89.8%)
0.05 45/48 (93.8%) 245/276 

(88.8%)
0.44 12/12 (100%) 100/117 

(85.5%)
0.37

 Christianityb 37/37 (100%) 145/167 
(86.8%)

0.02 44/45 (97.8%) 227/245 
(92.7%)

0.33 12/12 (100%) 87/102 (85.3%) 0.36

Clinical characteristics
 >3 cardiac 

surgeries
0/44 (0.0%) 7/359 (1.9%) 0.35 0/61 (0.0%) 60/716 (8.4%) 0.01 2/14 (14.3%) 52/333 (15.6%) 0.89

 >3 interven-
tional caths

0/44 (0.0%) 1/337 (0.3%) 0.72 0/61 (0.0%) 34/562 (6.0%) 0.07 0/14 (0.0%) 39/284 (13.7%) 0.23

 Documented 
heart failure

0/43 (0.0%) 20/501 (4.0%) 0.39 3/61 (4.9%) 64/755 (8.5%) 0.33 0/14 (0.0%) 59/339 (17.4%) 0.14

 Arrhythmias 1/44 (2.3%) 97/502 (19.3%) 0.01 6/60 (10.0%) 175/762 
(23.0%)

0.02 3/14 (21.4%) 155/339 
(45.7%)

0.07

 ICD/PPM 
implanted

0/44 (0.0%) 25/332 (7.5%) 0.06 1/61 (1.6%) 60/561 (10.7%) 0.02 2/14 (14.3%) 62/266 (23.3%) 0.74

 Other medical 
conditions

23/44 (52.3%) 183/497 
(36.8%)

0.04 32/61 (52.5%) 281/760 
(37.0%)

0.02 4/14 (28.6%) 126/337 
(37.4%)

0.50

 Admissions in 
past year

3/44 (6.8%) 41/482 (8.5%) 0.70 4/61 (6.6%) 61/751 (8.1%) 0.81 0/14 (0%) 57/334 (17.1%) 0.14

 Clinic visit at 
least every 2 
years

5/44 (11.4%) 204/490 
(41.6%)

<0.001 41/61 (67.2%) 494/745 
(66.3%)

0.90 14/14 (100%) 292/334 
(87.4%)

0.39
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Lifestyle per Country

A second analysis compared dental health and participa-
tion in regular sports activities between all Maltese par-
ticipants with participants from each European country 
represented in this study (Table 3). Only 66.4% of Mal-
tese subjects had undergone a dental review in the pre-
ceding year, which was significantly lower than that for 
subjects from Belgium, the Netherlands and Switzerland. 
Furthermore, 41.0% of Maltese subjects that had not vis-
ited a dentist in the previous year, admitted not to have 

had a dental review for at least 3 years, which was sig-
nificantly more when compared to subjects from Italy, 
Norway, Switzerland and Sweden. The Maltese cohort 
was the one with the lowest percentage of subjects that 
brushed their teeth at least once a day (84.9%) and this 
was significantly less when compared to subjects from 
each of the other European countries. Similarly, only 
a very small number of Maltese subjects (4.3%) flossed 
their teeth at least daily, which is significantly less than 
was seen in subjects from all other European countries 
apart from France. Only 30.5% of all Maltese subjects 

Table 2  Comparison of lifestyle habits among participants in the Maltese and European cohorts subdivided by disease complexity

Frequencies for each characteristic are expressed as fractions out of total responses followed by a percentage. Statistically significant differences 
are shown in bold

Lifestyle habit Simple lesion complexity p Moderate lesion complexity p Severe lesion complexity p

Maltese 
(n = 44)

European 
(n = 509)

Maltese 
(n = 61)

European 
(n = 766)

Maltese 
(n = 14)

European 
(n = 341)

Tobacco smoking
 Smokers 12/44 (27.3%) 82/505 (16.2%) 0.06 9/61 (14.8%) 109/757 

(14.4%)
0.94 1/14 (7.1%) 42/334 (12.6%) 0.55

 Daily smokers 6/12 (50.0%) 44/82 (53.7%) 0.81 5/9 (55.6%) 48/109 (44.0%) 0.73 0/1 (0.0%) 15/41 (36.6%) 0.45
 Smokers > 20 

cigs dly
2/12 (16.7%) 2/82 (2.4%) 0.08 1/9 (11.1%) 5/109 (4.6%) 0.39 0/1 (0.0%) 1/40 (2.5%) 0.87

Alcohol intake
 Consume any 

alcohol
32/44 (72.7%) 430/507 

(84.8%)
0.04 46/61 (75.4%) 646/763 

(84.7%)
0.06 11/14 (78.6%) 277/338 

(82.0%)
0.73

 More than 
once/week

9/32 (28.1%) 122/430 
(28.4%)

0.98 11/46 (23.9%) 200/646 
(31.0%)

0.32 0/11 (0.0%) 70/276 (25.4%) 0.07

 > 4 glasses on 
average

6/32 (18.8%) 53/430 (12.3%) 0.28 10/46 (21.7%) 101/644 
(15.7%)

0.28 0/11 (0.0%) 49/274 (17.9%) 0.22

 ≥6 glasses at 
least weekly

0/32 (0.0%) 14/430 (3.3%) 0.61 1/46 (2.2%) 28/645 (4.3%) 0.71 0/11 (0.0%) 8/276 (2.9%) 0.57

Substance misuse
 ≥ once in past 

year
2/41 (4.9%) 57/491 (11.6%) 0.30 4/57 (7.0%) 110/750 

(14.7%)
0.11 0/12 (0.0%) 51/327 (15.6%) 0.23

Dental care
 Dental review 

in past year
29/44 (65.9%) 384/505 

(76.0%)
0.14 41/61 (67.2%) 613/763 

(80.3%)
0.02 9/14 (64.3%) 256/339 

(75.5%)
0.35

 Last dental 
review ≥ 3 
years

7/14 (50.0%) 24/117 (20.5%) 0.02 7/20 (35.0%) 36/145 (24.8%) 0.33 2/5 (40.0%) 17/85 (20.0%) 0.28

 At least daily 
tooth brush-
ing

37/44 (84.1%) 472/484 
(97.5%)

<0.001 51/61 (83.6%) 719/738 
(97.4%)

<0.001 13/14 (92.9%) 320/333 
(96.1%)

0.44

 At least daily 
dental floss-
ing

3/43 (7.0%) 107/486 
(22.0%)

0.02 2/60 (3.3%) 178/742 
(24.0%)

<0.001 0/13 (0.0%) 57/335 (17.0%) 0.14

Physical exercise
 Walking/

cycling to 
work

20/44 (45.5%) 220/498 
(44.2%)

0.87 20/59 (33.9%) 293/753 
(38.9%)

0.45 5/14 (35.7%) 126/334 
(37.7%)

0.88

 Regular 
sports activ-
ity

14/44 (31.8%) 282/503 
(56.1%)

0.002 18/60 (30.0%) 447/755 
(59.2%)

<0.001 4/14 (28.6%) 175/333 
(52.6%)

0.08



970 Pediatr Cardiol (2017) 38:965–973

1 3

claimed regular sports participation and this is signifi-
cantly less than that reported by subjects from all other 
European countries.

Discussion

As more patients born with CHD survive into adulthood, 
the risk of ACHD patients developing acquired heart dis-
ease is increasing. A number of acquired cardiac-related 
conditions, e.g. hypertension, atherosclerotic disease, dia-
betes and infective endocarditis (IE) are, at least in part, 
amenable to lifestyle changes. As a result, there has been 
increasing interest in health-risk behaviour in the ACHD 
population worldwide [13]. This is the first study to com-
pare lifestyle habits of Maltese ACHD patients to those 
of patients with similar conditions from other European 
countries, and uses data collected as part of the large scale 
multi-centre international project APPROACH-IS [10, 14].

Maltese patients had significantly poorer dental care 
and less regular sports participation when compared to 
their European counterparts. Poorer dental care was char-
acterised by less regular dental reviews and lower rates of 
daily tooth brushing and dental flossing among Maltese 
patients with simple and moderately complex CHD. Dental 
care is particularly relevant in ACHD patients, especially 
those with mechanical and transcatheter valves, cyanotic 
disease or past history of infective endocarditis (IE), who 
are known to be at even higher risk of developing IE. Oral 
commensals are among the commonest microorganisms 
responsible for infective endocarditis (IE), particularly in 

individuals with poor oral hygiene [15]. Hospital activ-
ity analysis by the Directorate for Health Information and 
Research (Pieta’, Malta) recorded 22 IE cases in 2014 
and 28 cases in 2015, which represent 0.03 and 0.04% 
of all recorded patient hospital discharges nationwide, 
respectively.

Maltese ACHD patients claimed similar levels of day-
to-day exercise, in the form of walking or cycling to work, 
when compared to their European counterparts, but par-
ticipation in regular sports activities was significantly less 
among Maltese patients with simple and moderately com-
plex lesions. Frequent and sustained physical activity has 
several benefits including vascular health, prevention of 
obesity and improvement in muscle function [16] as well as 
improvement in psychological, cognitive and social func-
tion [17]. On the other hand, a sedentary lifestyle is associ-
ated with a number of cardiac-related conditions including 
hypertension, diabetes, atherosclerotic disease and obesity 
[18].

Comparison of dental care and regular sports participa-
tion between all Maltese participants and participants from 
each European country was subsequently performed in an 
attempt to understand whether the trends noted among Mal-
tese patients could be seen among other Europeans. Regu-
lar sports participation by Maltese participants was the low-
est and the differences with other European countries were 
all strongly statistically significant suggesting that this ten-
dency is quite unique among Maltese patients. Similarly, at 
least daily tooth brushing among Maltese patients was sig-
nificantly lower than that seen in all other European coun-
tries. While Malta was comparable to France with regard to 

Table 3  Comparison of dental care and regular sports participation between Maltese subjects and subjects from each of the other participating 
European countries

Responses for each country are expressed as percentages. Numbers in parentheses represent p values with statistically significant differences 
being shown in bold
+ For patients who had not had a dental review in previous 1 year

Malta Belgium Netherlands Italy Norway Switzerland France Sweden

Dental care
 Dental review 

in past 
1 year

66.4% 86.2% 
(p < 0.001)

87.0% 
(p < 0.001)

51.7% 
(p = 0.06)

72.3% 
(p = 0.28)

83.5% 
(p < 0.001)

66.3% 
(p = 1.00)

72.8% (p = 0.16)

 Dental 
review > 3 
 years+

41.0% 22.2% 
(p = 0.08)

37.9% 
(p = 0.80)

17.9% 
(p = 0.04)

18.4% 
(p = 0.02)

17.4% 
(p = 0.02)

36.7% 
(p = 0.71)

19.4% (p = 0.01)

 At least daily 
tooth brush-
ing

84.9% 92.9% 
(p = 0.01)

97.5% 
(p < 0.001)

98.4% 
(p = 0.004)

98.3% 
(p < 0.001)

98.9% 
(p < 0.001)

96.8% 
(p = 0.004)

97.8% 
(p < 0.001)

 At least daily 
dental floss-
ing

4.3% 12.2% 
(p = 0.02)

20.7% 
(p < 0.001)

20.0% 
(p = 0.001)

23.0% 
(p < 0.001)

20.0% 
(p < 0.001)

3.2% (p = 0.74) 32.5% 
(p < 0.001)

Regular sports 
participation

30.5% 45.8% 
(p = 0.01)

56.2% 
(p < 0.001)

46.8% 
(p = 0.03)

65.7% 
(p < 0.001)

64.7% 
(p < 0.001)

47.4% 
(p = 0.01)

59.1% 
(p < 0.001)
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dental flossing and dental review practice, all other Euro-
pean countries had significantly better dental flossing prac-
tice and their patients were attending dental visits on a sig-
nificantly more regular basis.

Hospital reviews represent an ideal setting for health-
care professionals to reinforce the importance of a healthy 
lifestyle with their patients. It could thus be argued that 
the poorer health-risk behaviour observed among Mal-
tese patients with simple CHD could, at least in part, be 
explained by their less frequent clinical follow-up. How-
ever, this factor would not explain the tendency for poorer 
lifestyle noted in Maltese patients with moderately complex 
disease as their follow-up was comparable to that of other 
European patients with similar lesions. A study by Nein-
stein et  al. suggests that risk perception could vary with 
age, with young adults tending to perceive risk less than 
adolescents and consequently tending to engage in more 
risky behaviour [19]. Based on this, it is possible that the 
younger age of Maltese participants in all three complexity 
groups could be one factor responsible for the differences 
in lifestyle habits observed. However, although Maltese 
patients were younger, their mean ages were 29.66 ± 12.01 
years for simple CHD, 33.52 ± 13.36 years for moderate 
CHD and 29.59 ± 5.23 years for greatly complex CHD, 
meaning that most patients did not fit the ‘young adult’ 
category referred to in the study by Neinstein et al. [19]. It 
could also be hypothesised that ‘sicker’ patients might have 
better risk perception and thus have better appreciation of 
the importance of a healthy lifestyle to avoid certain com-
plications. This aspect could partly explain the observed 
differences between Maltese participants in the simple and 
moderate complexity subgroups and their European coun-
terparts, considering that, overall, European patients with 
moderate disease had undergone more cardiac procedures, 
more had needed ICD/PPM implantation and more Europe-
ans with simple and moderate disease had documented car-
diac arrhythmias. However, this same argument could be 
counterintuitive in that arrhythmias and ICD implantations 
are among the main clinical reasons why healthcare profes-
sionals might recommend patients to avoid sports activities 
[20]. Interestingly, Maltese patients with disease of great 
complexity were the most comparable to their European 
counterparts for all habits, including dental care and physi-
cal activity. Although there is no clear explanation for this 
observation, it could be postulated that this finding repre-
sents a much better knowledge of the underlying CHD and 
thus better perceived risk stemming from more frequent 
investigations and hospital visits.

It is the authors’ opinion that the observed trends in 
dental care and sports participation among Maltese ACHD 
patients are most likely a representation of the general 
Maltese attitude towards both habits. This is supported 
by data from the national study referred to earlier [9]. 

Indeed, in the quoted study, 54.8% of the general Maltese 
population (non-ACHD) cohort admitted to a lack of den-
tal reviews in the preceding 12 months, and, although, as 
a group, the ACHD cohort showed a significantly better 
dental review practice, there were still a high proportion of 
patients (39.1%) that had not had a recent dental visit. Data 
on tooth brushing and flossing were not collected on that 
occasion as they were not available for the general popula-
tion cohort. For the national study, physical activity levels 
were calculated using an internationally recognised model, 
in line with that used for the European Health Interview 
Survey 2008 [21]. Once again, although there was a signifi-
cantly higher proportion of ACHD patients that undertook 
only low levels of physical activity (69.4%), the proportion 
of non-ACHD Maltese subjects admitting to low physi-
cal activity levels was still high at 37.1%. Furthermore, a 
recent nationwide study among school-aged children and 
teenagers in Malta confirmed around 40% of school attend-
ers to be overweight or obese, a trend which is, at least in 
part, related to limited sports participation among children 
from an early age [22].

A better understanding of how well our patients appreci-
ate their heart disease, possibly by using formal measures 
to assess disease knowledge, could help us gain insight 
into the reasons behind the uptake of unhealthier lifestyles 
[23, 24]. Misconceptions regarding safety of exercise in 
the presence of CHD, which are often known to be a main 
driver for poor physical activity and sports participation 
[25, 26], should be directly addressed and clarified during 
clinic visits and safe levels of exercise formally prescribed 
in line with international guidelines [20, 27]. The current 
study was performed before the implementation of a formal 
transition process for Maltese CHD patients, and it is thus 
hoped that, as younger patients go through this process, 
they grow up being better educated about their condition 
and more willing to embrace a healthier lifestyle attitude. 
The availability of clinical psychologists and specialist 
nurses with experience in the management of adolescents 
and adults with CHD could also improve adherence to a 
healthier lifestyle.

Limitations

Maltese ACHD patients participating in APPROACH-IS 
were expected to answer the English language version of 
the questionnaire, following an agreement with the steer-
ing committee. Although the majority of Maltese people 
have adequate English language proficiency, this fact might 
have excluded a proportion of patients who were unable 
to understand the questionnaire. This had the potential of 
excluding patients with lower levels of education, which 
in itself is a factor known to be related to unhealthier 
lifestyles. Malta had the lowest response rate among the 
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participating European centres with 119/378 (31%) invited 
subjects returning an answered questionnaire. The mean 
response rate for all participating European centres was 
59 ± 18% (range 31–92%). The most likely explanation for 
this is the fact that, in an attempt to recruit the largest num-
ber of participants out of the small Maltese ACHD popula-
tion, all patients in the national database that met eligibility 
criteria were invited. The invited group included an impor-
tant number of patients with mild CHD that were no longer 
under regular specialist follow-up and who were thus not 
familiar with the research group contacting them. In fact, 
22/295 non-participants formally declined participation by 
claiming it as “not relevant to their condition”. While the 
low response rate in Malta could have introduced selec-
tion bias, it could conversely have selected out patients that 
were more likely to adopt habits similar to the general Mal-
tese population. Thus, the final cohort consisted largely of 
patients that had more regular contact with specialist care.

Conclusions

This study has helped to highlight lifestyle aspects that 
Maltese ACHD patients need to improve on, which might 
not have been as evident by solely comparing patients to 
non-CHD controls from the same country. It suggests 
that, at least in Malta, CHD patients might still have a ten-
dency to “follow the crowd” such that a concerted effort 
is required from an early age by all healthcare profession-
als involved to advocate healthier lifestyles. Such work 
also highlights the benefits of multi-centre collaboration, 
particularly in specialties like ACHD, where patient num-
bers are often small. Finally, our findings should caution 
researchers against considering trends and behaviours 
among patients in one country as representative of patients 
on the larger scale.
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