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An Explanatory Model on Functional Capacity in Patients with
Chronic Obstructive Pulmonary Disease

Bang, So-Youn
Instructor, Department of Nursing, Joongbu University
Purpose: This study was conducted to develop and test an explanatory model on functional capacity in patients
with chronic obstructive pulmonary disease using path analysis. Methods: Data were collected from 149 chronic
obstructive pulmonary disease patients using 6-minute walk test, measurement of oxygen saturation, pulmonary
function test, and self-reported questionnaires from June to October, 2005. The collected data were analyzed using
SPSS/WIN 12.0 program and AMOS/WIN 4.0 program. Results: The overall fitness indices of modified model were
good(x® = 14.324, p=.281 GFl=.981, RMSEA = .006, AGF|=.944, NFl=.927, NNF|=.999, CFl=.999, PNF| =
613, x’/df = 1.194). Functional capacity was influenced directly by age($3 =-.304, p =.000), dyspnea(P3 =-.278, p
=.000), self-efficacy(3 =.240, p =.000), social support(3=.175, p=.004), pulmonary function(3 =.169, p =.008),
and oxygen saturation(3 =.099, p =.048). These variables explained 39.3% in functional capacity. Conclusion: The
findings of this study suggest that comprehensive nursing interventions should focus on decreasing dyspnea and
increasing self-efficacy, social support, and oxygen saturation. In this perspective, pulmonary rehabilitation would
be an effective strategy for improving functional capacity in patients with chronic obstructive pulmonary disease.
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Table 1. General characteristics of subjects (N=149)
Characteristics Categories n(%) M £SD
Age(yrs) <49 9( 6.0)

50 -59 24(16.1)

+

60 - 69 55(36.9) 6349 £ 1119

=170 61(40.9)
Gender Men 98(65.8)

Women 51(34.2)
Marital status Unmarried 5(3.3)

Married 112(75.2)

Divorce - bereavement 32(21.5)
Living with Single 18(12.1)

With family 131(87.9)
Occupation Yes 32(21.5)

No 117(78.5)
Education level College above 18(12.1)

High school 29(19.5)

Middle school 33(22.1)

Elementary school 54(36.2)

No 15(10.1)
Family income(10,000 won) = 300 22(14.8)

200 - 299 23(15.4)

100 - 199 29(19.5)

<99 75(50.3)
Diagnosis Chronic bronchitis, emphysema 118(79.2)

Bronchial asthma 31(20.8)
Diagnosed duration(yrs) 5.66 £8.01
FEV1% predicted(%) 50.95 + 18.86
Smoking status(pack yeat) Smoking now 18(12.1)

Smoking cessation 88(59.1) 30.23 +£33.90

Never 43(28.8)

95(63.8)

Cormobid condition Yes

No

54(36.2)
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Table 2. Descriptive statistics of study variables (N=149)
Variables Range M=+£SD Minimum Maximum Skewness Kurtosis
Functional capacity(m) 437.02 +£95.7 110.00 705.85 -1.348 1.825
Age(yrs) 65.49 +£11.19 38.00 85.00 -.567 1.046
Dyspnea 0-10 3.65£1.72 1.00 10.00 752 468
Self-efficacy 1-4 2.71 £ .51 1.24 4.00 -.162 -.024
Social support 1-5 3.69+.5 2.20 4.84 -.175 -.098
Pulmonary function(%) 50.95 + 18.86 15.60 110.39 775 496
Oxygen saturation(%) 0-100 96.03 £2.2 86.00 100.00 -1.600 1.892
Anxiety 1-5 2.17+£.71 1.11 4.11 .610 =311

Functional capacity, 6-minute walking distance; Pulmonary function, FEV% predicted.
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Table 3. Model fit index

Absolute fit index

Incremental fit index Parsimonious fit index

Fit index

X’(df, p value) GFI RMSEA AGFI NFI NNFI CFI PNFI x*/df
Criteria p = .05 =9 =<.05 =29 =9 =29 =09 = .6 1-2
Hypothesized model  9.968 (10, .433) .987 .013 952 949 994 998 .589 997
Modified model 14.324 (12, .281) .981 .006 944 927 999 999 613 1.194

GFI, goodness of fit index; RMSEA, root mean-square error of approximation; AGFI, adjusted goodness of fit index;
NFI, normal fit index; NNFI, non-normal fit index; CFI, comparative fit index; PNFI, parsimonious normed of fit index.
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Table 4. Direct, indirect, and total effects of modified model (N=149)
Endogenous variables Explanatory variables Direct effect Indirect effect Total effect SMC
Age -.304%* -.060 -.364
Dyspnea -278%* =278
. Self-efficacy .240%* .048 288
Functional status Social support 175%* .073 -.248 393
Pulmonary function .169%* .090 259
Oxygen saturation .099* .049 .148
. Pulmonary function 377%* 377
Oxygen saturation Age _149%* 149 176
Anxiety 248%* 248
Oxygen saturation - 176%* -.176
Dyspnea Pulmonary function -124% -.066 -190 155
Self-efficacy - 120%* -.054 -.174
Social support 253 %* 253
Self-efficacy Age _133% 133 .081
Anxiety Self-efficacy -.220%* -.220 .048

*pP<.05, **P<.01.

SMC, squared multiple correlation; Functional capacity, 6-minute walking distance; Pulmonary function, FEV,% predicted.

Pulmonary Function

K hamianiis

-0.304*
-0.149*
Oxygen saturation 0.099%
0377 0176%
0.124 4 e
Dyspnea Ligii Functional Capacity
4 'y 4
-0.120" 0.248*
0.133*
-0.220™ Anxiety
Self-efficacy B230
0175™
Social Support
0.169™

Fig. 1. An Explanatory Model on Functional Capacity in Patients with COPD.
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tH(Table 4, Fig. 1).
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