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[ Abstract ]| Objective To develop the first barriers to physical activity scale in patients with coronary artery disease
(CAD) post-percutaneous coronary intervention (PCI) in China, test its reliability and validity, and use the scale to investigate
the influencing factors of physical activity barriers in patients after PCI. Methods Based on the biopsychosocial model,
the scale was designed through discussions of multidisciplinary experts at home and abroad. After prediction adjustment,
45 CAD patients after PCI were randomly enrolled from Xinhua Hospital Affiliated to Shanghai Jiao Tong University School
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of Medicine. The internal consistency of the scale items was evaluated by Cronbach’s a coefficient, and the test-retest
reliability was evaluated by intraclass correlation coefficient (ICC). On this basis, 189 CAD patients after PCI were included
for validity analysis, and Spearman correlation analysis and one-way analysis of variance (one-way ANOVA) were used to
examine whether the number of comorbidities was a factor affecting physical activity participation. Results There were
20 items in the scale. They reflected the patients’ physical activity barriers from 3 dimensions (biological, psychological,
and social dimensions). The reliability study included 42 patients, the overall Cronbach’s a coefficient was 0.915, and the
Cronbach’s a coefficients of biological, psychological and social dimensions were 0.825, 0.881 and 0.833, respectively;
the overall ICC was 0.877 (95% confidence interval [ CI] 0.782-0.932), and the ICCs of the 3 dimensions were 0.710
(95% CI 0.521-0.833), 0.798 (95% CI 0.654-0.886), and 0.821 (95% CI 0.691-0.900), respectively. The validity study included
189 patients, and exploratory factor analysis showed that the cumulative variance contribution rate was 52%; confirmatory
factor analysis showed that the fitting model was good and the discrimination validity was ideal. The age of 189 patients was
(66.69+8.70) years old, the scores of the 3 dimensions were 18.95+4.34, 24.63+6.38, and 11.49+3.65, respectively, and
the total score was 55.07+11.68. Spearman correlation analysis showed that the number of comorbidities in patients after
PCI was positively correlated with their scores of the scale (7,=0.189, P<<0.01). One-way ANOVA showed that patients with
3 or more comorbidities had significantly higher scores of the scale than patients with no comorbidity, 1, or 2 comorbidities
(P=0.01, 0.03, 0.05). Conclusion The barriers to physical activity scale in patients with CAD post-PCI has good reliability
and validity. It can be used as a tool to evaluate the barriers to physical activity in post-PCI patients and provides evidence for
specific education in clinical work. The more comorbidities the patients have, the more physical activity barriers they have.
Post-PCI patients with 3 or more comorbidities have the highest level of barriers to physical activity, and they are the main
intervention group of clinical education.
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Tab 1 General information of subjects with coronary

artery disease post-percutaneous coronary intervention

Reliability study Validity study

Characteristic N=12 N=189
Agelyear, x -5 69.2449.15 66.6918.70
Male, n (%) 30(71.4) 132 (69.8)
BMI/(kgem °), X*s 24.64+3.42 24.49+3.60
Coronary artery lesion, 7 (%)

Single-vessel 7 (16.7) 42 (22.2)
Double-vessel 16 (38.1) 59 (31.2)
Triple-vessel 19 (45.2) 88 (46.6)
Risk factor, 1 (%)
Hypertension 29 (69.0) 124 (65.6)
Diabetes mellitus 12 (28.6) 60 (31.7)
Hyperlipidemia 21 (50.0) 84 (44.4)
Smoking 17 (40.5) 79 (41.8)
Medication, 7 (%)
ACEI/ARB 21 (50.0) 98 (51.9)
B-blocker 33 (78.6) 168 (88.9)
Statin 42 (100.0) 187 (98.9)
Hypoglycemic agent 11 (26.2) 54 (28.6)

BMI: Body mass index; ACEI/ARB: Angiotensin converting

enzyme inhibitor/angiotensin receptor blocker.
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Tab 2 Test-retest reliability of barriers to physical activity scale in patients with coronary artery disease

post-percutaneous coronary intervention

Matched sample
Item ICC (95% CI) r oot P Valuz
1. The pain of surgical wound limits my participation in PA. 0.504 (0.239, 0.699)" 0.475" 0.088
2. Fatigue limits my participation in PA. 0.471 (0.199, 0.676)"  0.482" 0.023
3. Heart condition limits my participation in PA. 0.677 (0.472,0.812)"  0.694" 0.976
4. Shortness of breath/distress with breathing limits my participation in PA.  0.641 (0.421,0.789)"  0.724" 0.852
5. My doctor says my medications limit my participation in PA. 0.620 (0.393, 0.776)" 0.629” 0.817
6. Health comorbidities limit my participation in PA. 0.717 (0.531,0.837)"  0.654" 0.400
7. 1 have no interest or motivation to perform any PA. 0.583 (0.342, 0.752)" 0.571" 0.173
8. I consider PA after percutaneous coronary intervention inappropriate. 0.619 (0.391, 0.775)" 0.633" 0.071
9. PA will lead to recurrence of coronary artery disease/myocardial infarction. 0.406 (0.119, 0.630)" 0.346 0.298
10. PA will lead to other physical problems. 0.666 (0.457,0.806)"  0.617" 0.174
11. PA is of no help to my physical condition. 0.504 (0.240, 0.699)"  0.444" 0.280
12. 1 am too depressed to participate in PA. 0.736 (0.558,0.849)"  0.7117 0.166
13. I can never recover to the PA level of a normal life/working condition. 0.805 (0.665, 0.890)" 0.794" 0.644
14. The fear of injury limits my participation in PA. 0.547 (0.294,0.728)"  0.547" 0.383
15. T am aftaid of being a burden to my family (e.g., taking up their time or energy). 0.647 (0.430, 0.793)" 0.667" 0.629
16. Lack of assistive support limits my participation in PA. 0.748 (0.577,0.856)"  0.698" 0.227
17. My family and friends are not supportive of my participation in PA. 0.783 (0.630, 0.877)"  0.757" 0.058
18. Being/living alone limits my participation in PA. 0.689 (0.489, 0.820)"  0.677" 0.253
19. The environment I am living in limits my participation in PA. 0.499 (0.233,0.696)"  0.482" 0.463
20. Lack of accessible professional services limits my participation in PA (e.g., 0.652 (0.437, 0.796)" 0.637" 0.292
health guidance, rehabilitation management).
Total score 0.877 (0.782,0.932)"  0.885" 0.367
Biological dimension 0.710 (0.521,0.833)"  0.697" 0.935
Psychological dimension 0.798 (0.654, 0.886)"  0.781" 0.358
Social dimension 0.821 (0.691, 0.900)"  0.815" 0.808

'P<0.05, "P<0.01. PA: Physical activity; ICC: Intraclass correlation coefficient; CI: Confidence interval.
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Tab 3 Explanation of total variance of exploratory factor analysis of barriers to physical activity scale in patients with

coronary artery disease post-percutaneous coronary intervention

Initial eigenvalue

Extraction sum of squared loading

Rotation sum of squared of loading

Component - - - - - -
Total ~ Variance/% Cumulative/% Total  Variance/% Cumulative/% Total  Variance/% Cumulative/%
6.741 33.703 33.703 6.741 33.703 33.703 4.070 20.351 20.351
2.016 10.078 43.780 2.016 10.078 43.780 3.446 17.231 37.582
1.828 9.142 52.922 1.828 9.142 52.922 3.068 15.340 52.922

CFA 2558 7R, °/df 4 1.878 , RMSEA 4y 0.068,
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Tab4 Rotated component matrix of exploratory factor oA4
analysis of barriers to physical activity scale in patients with @ Item 20
E1 BOREEBRESBKNNGEENFEESE

coronary artery disease post-percutaneous coronary intervention

BEIE 1 B F 43 i BC A 2 [

Item Component 1 Component 2 ~ Component 3
1 0.117 0.564 0.129 Fig1 Fitting model diagram of confirmatory factor analysis
2 0.114 0.769 0.034 fbarriers to physical activi le in patients with
3 0237 0.771 0.063 of barriers to physical activity scale in patients with coronary
4 0.144 0.739 0.117 artery disease post-percutaneous coronary intervention
5 0.114 0.403 0.268 Biological di )
10logical aimension
6 0.092 0.671 0.250 AVE—0.412
7 0.672 0.031 0.071 o -
8 0.755 0.087 0.213 3y N
9 0.735 0.167 0214 +J %
10 0.732 0.165 0.219
11 0.661 0.051 0.178 Psychological dimension Social dimension
12 0.533 0.331 —0.027 AVE=0.412 : AVE=0.502
13 0.516 0.451 0.069 r=0338
14 0.564 0.321 0.034 2 BORE BRI NG EHEGE
15 0.569 0.109 0.431 ) N
16 0.327 0.141 0.674 FRENX DB E
17 0.176 0.049 0.786 Fig2 Discriminant validity of each dimension of barriers
18 0.267 0.221 0.796 . .. . . .
to physical activity scale in patients with coronary arte
19 0.020 0.213 0.814 PRy ty p v v
20 0.083 0418 0.404 disease post-percutaneous coronary intervention

Rotation converged in 6 iterations. AVE: Average variance extracted.

x5 RABREBUOREEBRIRNARBENEFHESERFTS
Tab 5 Score of barriers to physical activity scale in patients with coronary artery disease post-percutaneous coronary

intervention in each group

Group n X*s Standard error 95% CI for mean Range
No comorbidity 31 52.00+10.96 1.969 (47.98, 56.02) 30-72
One comorbidity 75 54.40+12.05° 1.391 (51.63,57.17) 22-91
Two comorbidities 50 54.824+11.61" 1.642 (51.52,58.12) 23-82
Three or more comorbidities 33 59.85+£10.65 1.854 (56.07, 63.62) 38-85
Total 189 55.071+11.68 0.850 (53.39, 56.75) 2291

"P<<0.05 vs 3 or more comorbidities. CI: Confidence interval.
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