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Background: The purpose of this study was to look at the current state of the adult patients with tetralogy of Fallot,
the most common cyanotic congenital heart disease, to encourage social independence and healthy lifestyles.
Methods: On 186 patients, a questionnaire survey (understanding and anxiety about their heart diseases, treat-
ments, social independence, and lifestyles) was administered. These data were also compared between patients
with and without physical disability certification (a certified group and a noncertified group). Clinical data were
extracted from the medical records.

Results: After excluding the cases without meeting the inclusion criteria, 112 patients (41 males, mean age
28 years) were studied. Eighty-three percent of 93 patients after excluding 19 students, were employed (66%
full-time employee), half of them lived with their parents, and 71% were concerned about their heart diseases.
In terms of lifestyle, 28 % were dissatisfied with the quality of their sleep. The noncertified group (n=59) was
assigned more professional tasks, whereas the certified group (n=53) was assigned more office duties. The cer-
tified group had more regular outpatient clinic visits and dental consultations, but also had a greater experience
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to drink alcohol and take a sleeping pill.

Conclusion: The study patients had a relatively good job rate and a high level of social independence, despite

having a variety of anxiety disorders. It was suggested that some supports for anxiety and sleep disorder issues

be implemented especially in the certified group.
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Table 1 Clinical characteristics of total TOF patients

All patients (N=112) PDC (—) (n=59) PDC (+) (n=53) p-value

Age
at this study, years (range: 18-55) 28.3+8.4 25.6+5.9 31.3£9.6 <0.001
at ICR, years (range: 0-22) 2.4+3.0 2.1+25 2.8+3.4 0.095
Male, n (%) 41 (36.6) 21 (35.6) 20 (37.7) 0.846
NYHA functional classification
Class I-1l, n (%) 98(87.5) 56 (94.9) 42 (79.2) 0.020
Class -1V, n (%) 14 (12.5) 3(5.1) 11 (20.8)
Physical findings
Height, cm 159.9+8.5 160.2+9.0 159.5+7.8 0.856
Weight, kg 54.6+12.3 56.1+13.8 53.0+10.4 0.454
BMI, kg/m? 21.2+3.6 21.7+3.8 20.8+3.4 0.312
Cardiac operations
Palliative operation before ICR, n (%) 23 (20.5) 12 (20.3) 11 (20.8) 1.000
Rastelli procedure, n (%) 4 (3.6) 2 (3.4) 2 (3.8) 1.000
Reoperation for PA lesion, n (%) 47 (42.0) 11 (18.6) 36 (67.9) <0.001
Cardiovascular events
Total patients with CVE, n (%) 20 (17.9) 2 (3.4) 18 (34.0) <0.001
Frequency of CVE occurrence
1 time 16 (14.3) 2(3.4) 14 (26.4) <0.001
2 times 3(2.7) 0(0.0) 3(5.7)
3 times 1(0.9) 0(0.0) 1(1.9)
Types of CVE
Arrhythmia, times (%) 18 (16.1) 1(1.7) 17 (32.1) <0.001
Heart failure, times (%) 2(1.8) 1(1.7) 1(1.9) 0.939
Others, times (%) 5(4.5) 0(0.0) 5(9.4) 0.016
Device treatments
Permanent pacemaker implantation, n (%) 4 (3.6) 0 (0.0) 4 (7.5) 0.047
Medications
Total patients with medications, n (%) 41 (36.6) 14 (23.7) 7 (50.9) 0.003
ACE-I/ARB, n (%) 20 (17.9) 9(15.3) 1(20.8) 0.470
Anticoagulant/Antiplatelet drugs, n (%) 17 (15.2) 5 (8.5) 2 (22.6) 0.063
B-blockers, n (%) 9 (8.0) 1(1.7) 8 (15.1) 0.013
Diuretics, n (%) 9 (8.0) 3(5.1) 6(11.3) 0.303
Others, n (%) 6 (5.4) 5(9.4) 1(1.7) 0.099
Laboratory data
BNP, pg/dL 29.1+34.9 21.4+18.1 37.7+45.7 0.007
Chest X-ray (N=111)
CTR, % 50.7+5.6 49.0+4.6 52.6+6.1 <0.001

Physical disability certification (PDC) was considered to be the suitable criterion for comprehensive grouping because it reflects
both disease severity and social life influencing factors. Data are expressed as number of patients (%) or mean=standard devi-
ation. ACE-I, angiotensin converting enzyme inhibitor; ARB, angiotensin receptor blocker; BMI, body mass index; BNP, brain
natriuretic peptide; CTR, cardiothoracic ratio; CVE, cardiovascular events; ICR, intra cardiac repair; NYHA, New York Heart
Association; PA, pulmonary artery; PDC, physical disability certificate; TOF, Tetralogy of Fallot
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Table 2 Clinical characteristics adjusted the age by propensity score matching

All patients (N=70) PDC (—) (n=36) PDC (+) (n=34) p-value
Age
at this study, years (range: 18-42) 26.7+5.6 27.6+6.5 25.7+4.3 0.364
at ICR, years (range: 0-10) 2.2+25 29+29 1.6+x1.8 0.051
Male, n (%) 26 (37.1) 13 (36.1) 13 (38.2) 0.854
NYHA functional classification
Class I-1l, n (%) 60 (85.7) 34 (94.4) 26 (76.5) 0.032
Class llI-IV, n (%) 10 (14.3) 2 (5.6) 8 (23.5)
Physical findings
Height, cm 1569.4+8.4 161.2+9.3 157.5+7.1 0.068
Weight, kg 54.5+11.8 58.0+13.8 50.7+7.8 0.022
BMI, kg/m? 21.3+3.3 22.2+3.9 20.4+2.4 0.074
Cardiac operations
Palliative operation before ICR, n (%) 12 (17.1) 6(16.7) 6(17.6) 0.913
Rastelli procedure, n (%) 3(4.3) 1(2.8) 2 (5.9) 0.522
Reoperation for PA lesion, n (%) 32 (45.7) 7 (19.4) 25 (73.5) <0.001
Cardiovascular events
Total patients with CVE, n (%) 11 (15.7) 2 (5.6) 9 (26.5) 0.016
Frequency of CVE occurrence 0.097
1 time 8(11.4) 2 (5.6) 6 (17.6) 0.097
2 times 2(2.9) 0 (0.0) 2 (5.9)
3 times 1(1.4) 0(0.0) 1(2.9)
Types of CVE
Arrhythmia, times (%) 11 (15.7) 1(2.8) 10 (29.4) 0.002
Heart failure, times (%) 1(1.4) 1(2.8) 0(0.0) 0.328
Others, times (%) 3(4.3) 0(0.0) 3(8.8) 0.068
Device treatments
Permanent pacemaker implantation, n (%) 3(4.3) 0(0.0) 3(8.8) 0.068
Medications
Total patients with medications, n (%) 24 (34.3) 7 (19.4) 17 (50.0) 0.007
ACE-I/ARB, n (%) 10 (14.3) 3(8.3) 7 (20.6) 0.143
Anticoagulant/Antiplatelet drugs, n (%) 11 (15.7) 4(11.1) 7 (20.6) 0.276
B-blockers, n (%) 4 (5.7) 0 (0.0) 4(11.8) 0.034
Diuretics, n (%) 5(7.1) 2 (5.6) 3(8.8) 0.596
Others, n (%) 8(11.4) 2 (5.6) 6 (17.6) 0.112
Laboratory data
BNP, pg/dL 26.1+24.1 24.1+21.3 28.2+26.9 0.391
Chest X-ray
CTR, % 50.3+5.2 48.4+4.3 52.3+5.2 <0.001

After adjusting the confounding factor: age, the certified group still showed severer cardiac state than that of non-certified
group. Data are expressed as number of patients (%) or mean=standard deviation. ACE-l, angiotensin converting enzyme inhib-
itor; ARB, angiotensin receptor blocker; BMI, body mass index; BNP, brain natriuretic peptide; CTR, cardiothoracic ratio; CVE,
cardiovascular events; ICR, intra cardiac repair; NYHA, New York Heart Association; PA, pulmonary artery; PDC, physical dis-

ability certificate; TOF, Tetralogy of Fallot
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Table 3 Patients' knowledge and anxiety about the heart defects and its treatments

Denominator All patients PDC (—) PDC (+) p-value
Heart defects
Correctly answer the name of heart defects, n (%) (N=112) 109 (97.3) (n=b9)57 (96.6) (n=b53)52 (98.1) 1.000
Age at recognizing the diagnoses, years (range: 0-26) (N=105) 8.8+4.3 (n=b7) 9.7x4.0 (n=48) 7.7+x4.3 0.008
Treatments
Treatment contents (multiple answers) (N=112) (n=b9) (n=5b3)
Surgery, n (%) 109 (97.3) 58 (98.3) 51 (96.2) 1.000
Follow up, n (%) 44 (39.3) 23 (39.0) 21 (39.6) 1.000
Medication, n (%) 28 (25.0) 13 (22.0) 15 (28.3) 0.512
Unavailable, n (%) 1(0.9) 0(0.0) 1(1.9) —
Age at recognizing the treatments, years (range: 0-18) (N=102) 6.7+3.2 (n=bb) 7.3+3.0 (n=47) 6.1+3.5 0.038
Transition of outpatient clinic from pediatrics to adult (N=112) (n=59) (n=5b3)
cardiology
Positive response for transition, n (%) 97 (86.6) 51 (86.4) 46 (86.8) 0.783
Negative response for transition, n (%) 14 (12.5) 8(13.6) 6(11.3)
Unavailable, n (%) 1(0.9) 0(0.0) 1(1.9) —
Anxiety regarding heart defects and its treatments (N=112) (n=59) (n=53)
Worried, n (%) 79 (70.5) 41 (69.5) 38 (71.7) 0.838
Top 5 anxiety factors (multiple answers) (N=79) (n=41) (n=38)
Worsening of medical condition, n (%) 43 (54.4) 21 (51.2) 22 (57.9) 0.653
Surgery, n (%) 40 (50.6) 18 (43.9) 22 (567.9) 0.263
Pregnancy/delivery, n (%) 35 (44.3) 20 (48.8) 15 (39.5) 0.498
Life span, n (%) 33 (41.8) 17 (41.5) 16 (42.1) 1.000
Marriage, n (%) 21 (26.6) 7(17.1) 14 (36.8) 0.073
Age at beginning to feel anxiety, years (range: 4-42) (N=72) 16.2+6.6 (n=37)16.1+6.4 (n=35)16.1+6.9 0.847
Existence of adviser (N=112) (n=59) (n=53)
Yes, n (%) 100 (89.3) 52 (88.1) 48 (90.6) 0.766
Top 5 advisers (multiple answers) (N=100) (n=5b2) (n=48)
Mother, n (%) 86 (86.0) 50 (96.2) 36 (75.0) 0.044
Father, n (%) 47 (47.0) 31 (59.6) 16 (33.3) 0.022
Spouse, n (%) 26 (26.0) 11(21.2) 5(31.3) 0.266
Friends, n (%) 17 (17.0) 8(15.4) 9(18.8) 0.793
Siblings, n (%) 17 (17.0) 6(11.5) 1(22.9) 0.186

Data are expressed as number of patients (%) or mean=standard deviation. PDC, physical disability certificate
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Table 4 Social independence

Denominator All patients PDC (-) PDC (+) p-value
Student, n (%) (N=112) 19 (17.0) 16 (27.1) 3(5.7) 0.003
Employment states (N=93) (n=43) (n=50)
Employed, n (%) 77 (82.8) 34 (79.1) 43 (86.0) 0.419
Unemployed, n (%) 16 (17.2) 9(20.9) 7 (14.0)
Employment status t (N=77) (n=34) (n=43)
Regular employment, n (%) 51 (66.2) 23 (67.6) 28 (65.1) 0.816
Non-regular employment, n (%) 26 (33.8) 11 (32.4) 15 (34.9)
Hours of work/week, hours (N=73) 36.0=17.4 (n=32)37.4x15.8 (n=41) 34.9+18.7 0.194
Type of works (N=77) (n=34) (n=43)
Professional /technical work, n (%) 26 (33.8) 17 (50.0) 9(20.9) 0.007
Office work, n (%) 26 (33.8) 6(17.6) 20 (46.5) 0.008
Sales work, n (%) 10 (13.0) 5(14.7) 5(11.6) 0.690
Business work, n (%) 6(7.8) 5(14.7) 1(2.3) 0.044
Management, n (%) 4 (5.2) 0 (0.0) 4 (9.3) 0.068
Transportation/cleaning/packing, n (%) 2(2.6) 0(0.0) 2(4.7) 0.203
Others, n (%) 3(3.9) 1(2.9) 2(4.7) 0.700
Educational background t (N=77) (n=34) (n=43)
<College, n (%) 47 (61.0) 21(61.8) 26 (60.5) 0.908
=College, n (%) 30 (39.0) 13(38.2) 17 (39.5)
Anxiety about employment or continuation of work (N=93) (n=43) (n=50)
Worried, n (%) 56 (60.2) 24 (55.8) 32(64.0) 0.525
Not worried, n (%) 37 (39.8) 19 (44.2) 18 (36.0)
Top 5 anxiety factors (multiple answers) (N=56) (n=24) (n=32)
Physical strength, n (%) 32 (57.1) 10 (41.7) 22 (68.8)  0.058
Understanding of people around for the disease, n (%) 23 (41.1) 5(20.8) 18 (56.3) 0.013
Business content, n (%) 13 (23.2) 2 (8.3) 11 (34.4) 0.028
Working hours, n (%) 11 (19.6) 5(20.8) 6 (18.8) 1.000
Relationships with superiors, n (%) 9(16.1) 2 (8.3) 7 (21.9) 0.274
Existence of advisers (N=93) (n=43) (n=50)
Yes, n (%) 66 (71.0) 30 (69.8) 36 (72.0) 1.000
No, n (%) 21 (22.6) 10 (23.3) 11 (22.0)
Unavailable, n (%) 6 (6.5) 3(7.0) 3(6.0) —
Lists of advisers (N=93) (n=43) (n=50)
Relative, n (%) 25 (26.9) 10 (23.3) 15(30.0) 0.612
Others, n (%) 30 (32.3) 13(30.2) 17 (34.0)  0.807
Both relative and others, n (%) 10 (10.8) 6 (14.0) 4 (8.0) 0.492
Unavailable, n (%) 28 (30.1) 14 (32.6) 14 (28.0) —
Resolution of the problems (N=93) (n=43) (n=50)
Not sure, n (%) 36 (38.7) 16 (37.2) 20 (40.0) 1.000
Resolved, n (%) 30 (32.3) 16 (37.2) 14 (28.0) 0.809
Not resolved, n (%) 5 (5.4) 1(2.3) 4 (8.0) 0.378
Unavailable, n (%) 22 (23.7) 10 (23.3) 12 (24.0) —
Household states (N=112) (n=59) (n=53)
Living with parents, siblings, and/or grandparents, n (%) 55 (49.1) 32 (54.2) 23 (43.4) 0.264
Living alone, n (%) 29 (25.9) 14 (23.7) 15(28.3) 0.667
Living with spouse (partner) and/or offspring, n (%) 28 (25.0) 13 (22.0) 15 (28.3) 0.515
Anxiety and difficulty in student life and social life
Having anxiety and difficulty, n (%) (N=112) 49 (43.8) (n=b9) 21(35.6) (n=53) 28 (52.8) 0.086
No anxiety and difficulty, n (%) 63 (56.3) 38 (64.4) 25 (47.2)
Top b anxiety and difficulty factors (multiple answers) (N=49) (n=21) (n=28)
Exercise or physical restriction, n (%) 34 (69.4) 17 (81.0) 17 (60.7) 0.128
School event, n (%) 25 (51.0) 9(42.9) 16 (57.1)  0.322
Understanding of people around for the disease, n (%) 18 (36.7) 7 (33.3) 11 (39.3) 0.669
Education and employment, n (%) 9(18.4) 1(4.8) 8 (28.6) 0.033
Compatibility of treatments and studies, n (%) 4(8.2) 1(4.8) 3(10.7) 0.451
Existence of advisers (N=112) (n=59) (n=53)
Yes, n (%) 82 (73.2) 42 (71.2) 40 (75.5)  0.821
No, n (%) 24 (21.4) 13 (22.0) 11 (20.8)
Unavailable, n (%) 6 (5.4) 4 (6.8) 2(3.8) —
Top 5 advisers (multiple answers) (N=112) (n=59) (n=53)
Mother, n (%) 71 (63.4) 37 (62.7) 34 (64.2) 1.000
Father, n (%) 29 (25.9) 17 (28.8) 12 (22.6) 0514
Friends, n (%) 21(18.8) 12 (20.3) 9(17.0) 0.633
Doctor, n (%) 20 (17.9) 11 (18.6) 9(17.0) 0.808
Teacher, n (%) 15(13.4) 6(10.2) 9(17.0) 0.407
Unavailable, n (%) 6 (5.4) 4 (6.8) 2 (3.8) —

1 : Analyses of employment status and educational background were conducted in 77 patients under employments. Data are expressed as
number of patients (%) or mean=*standard deviation. PDC, physical disability certificate
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Table 5 Lifestyles and sleeping habits

Denominator All patients PDC (—) PDC (+) p-value
Lifestyles

History of drinking in adult patients T, n (%) (N=104) 5 (4.8) (n=54) 0(0.0) (n=50) 5(10.0) 0.017

History of smoking in adult patients, n (%) (N=104) 8(7.7) (n=54) 4(7.4) (n=50) 4 (8.0) 0.910

Outpatient clinics visit intervals, months (N=112) 8.1+4.8 (n=b9) 9.2+4.7 (n=b3) 6.8+4.6 0.006
(range: 1-29)

Regular dental consultation, n (%) (N=110) 40 (36.4) (n=b7) 15(26.3) (n=b3) 25(47.2) 0.029
Consultation intervals, months (range: 1-12) (N=37) 4.8+3.2 (n=15) 5.4+2.7 (n=22) 45+3.6 0.161

Sleeping habits (N=112) (n=59) (n=53)

Taking a sleeping pill, n (%) 7 (6.3) 1(1.7) 6(11.3) 0.051

Sleep latency (N=112) (n=59) (n=53)

Sleep latency, min (range: 3-120) 24.8+19.8 24.1+17.6 25.7+22.1 0.974
=30min, n (%) b4 (48.2) 29 (53.7) 25(47.2) 0.852

Sleep length (N=112) (n=59) (n=53)

Sleep length, hours (range: 3-10) 6.6+1.3 6.7+x1.1 6.56+15 0.432
Normal  , n (%) 53 (47.3) 29 (49.2) 24 (45.3) 0.757
Short, n (%) 56 (50.0) 29 (49.2) 27 (50.9)

Long, n (%) 3(2.7) 1(1.7) 3(2.7)

Sleep satisfaction (N=112) (n=59) (n=53)

Very good, n (%) 11 (9.8) 7(11.9) 4 (7.5) 0.899
Fairly good, n (%) 70 (62.5) 36 (61.0) 34 (64.2)

Fairly bad, n (%) 29 (25.9) 15 (25.4) 14 (26.4)

Very bad, n (%) 2(1.8) 1(1.7) 1(1.9)

1 : Only daily drinkers were considered to be drinkers, and occasional drinkers were analyzed as not drinking. ¥ : The normal
sleeping length was considered as 7-9 hours/day in those of 18-64 years. Data are expressed as number of patients (%) or
mean=*standard deviation. N=104 was only the patients with the ages =20 years. PDC, physical disability certificate
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