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2.3. Statistical Analysis

2.3.1.GLM

GLM was a special case of SEM and could be ex-
pressed as Figure 1. The summation score was regressed
by a model that included four factors, namely, living
together, occupation, gender, and NYHA. Standard par-
tial regression coefficients were estimated.

2.3.2. SEM
We plotted a path from the latent variable to each
question and made a latent variable of daily activity (See

Table 2. Patient characteristics.

Factor Number of patients (%)

Living together (yes/no) 84 (89)/10 (11)

Occupation (yes/no) 25 (27)/69 (73)
Gender (male/female) 64 (68)/30 (32)

NYHA (class 2/class 3 and 4) 30 (32)/64 (63)

Living together

—-0.07

Occupation

-0.20 Daily
Activity

Gender

-0.08

NYHA

0.54
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Figure 2); the association with a latent variable was es-
timated on the basis of Kendall’s correlation. The good-
ness-of-fit of the SEM was evaluated using the Stan-
dardized Root Mean Square Residual (SRMR) (good

Living together

-0.06 1

Occupation

Summation score of
daily activity

—-0.18

Gender

—-0.08

NYHA

0.51

Figure 1. The association between summation score of daily
activity and the four factors.

MRF1
0.62
MRF2
0.50
MREF3

0.67

MRF4

0.69

MRF5

0.51

MRF6

0.74

MRF7

0.51

MRF8

0.50
MRF9

] MRF10

0.57
MRF11

Slolotolelololelolole!

0.79

Figure 2. The association between daily activity and the four factors.
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models <0.08), Goodness of Fit Index (GFI) (good mod-
els >0.95), and Normed Fit Index (NFI) (good models >
0.90) [6].

Then, we examined the extent of the difference be-
tween the standardized path coefficient from a factor to
the latent variable and the standard partial regression
coefficient of GLM. If the absolute value of the differ-
ence is small (<0.05 of scale difference for scale of 0 - 1),
that is, less than 0.05, then the assumption is that GLM is
suitable, as well as SEM. We utilized the Statistical
Analysis system (SAS Institute, Cary, NC, USA).

3. RESULTS

The structural equation model presented in Figure 2
(SRMSR = 0.078; GFI = 0.96; NFI = 0.93) depicted ac-
ceptable fits. The standard partial regression coefficient
and standardized path coefficient of GLM, and of SEM
for each factor—living together, occupation, gender, and
NYHA class—were, respectively, as follows: —0.06 to
—0.07; —0.18 to —0.20, —0.08 to —0.08, 0.51 to 0.54, as
shown in Table 3. The absolute values of the differences
were 0.01, 0.02, 0.00, and 0.03, respectively. All were
less than 0.05. Both approaches showed similar estimates;
in addition, the positive and negative signs were the
same. As scores on the NYHA increased, alluding to
severity of cardiac dysfunction, so did the burden of
daily activities. Further, unemployed individuals also
experienced more of this burden than those in occupation.
This is most likely due to the fact that people who are not
in employment often have disabilities that, to some ex-
tent, interfere with daily activities. People without co-
habitants felt more burdened than those who were cohab-
iting, probably due to lack of assistance. In terms of
gender, women tended to feel more burdened than men.

4. DISCUSSION

In this study, we used real quantitative data in order to
assess whether GLM is appropriate for the identification
of associated factors within QOL domains, as compared
to SEM. The association between factors in the daily

Table 3. Comparison between the general liner model (GLM)
and structural equation model (SEM).

Method GLM SEM
Standard partial Standardized path
regression coefficient coefficient

Living together -0.06 -0.07

Occupation -0.18 ~0.20
Gender -0.08 —0.08
NYHA 0.51 0.54

Copyright © 2013 SciRes.
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activity domain was similar for both modeling ap-
proaches.

The general linear model was expressed as: Y summation
= ﬂlXIIiving together + ﬂZXZ()ccupation + ﬂ3X3gender + ﬁ4X4NYHA +
e (Equation (1)). The structural equation model was
given as follows:

Ymrer =7iF + e

Ymrr2 =72F e

Ymres =7sF + e

Ymresa =v4F +e4

Ymres =7sF +es

Ymrrs =7YeF + €6

Ymrer =v7F T

Ymrrs =7vsF +es

Ymrro =7YoF + e

Ymrri0 = Y1oF + €10

Ywmrenn = yuF +en

F= ale living together + aZXZOCGupation + a3X3gender + a4X4NYHA
+ d (Equation (2))

The different results were due to the summation or la-
tent variable of F, which consists of a correlation be-
tween each question and its error. Therefore, we assume
that if a question of a given domain strongly correlated
with the domain, and there was a homogenous associa-
tion between the factors and the domain, then GLM and
SEM would estimate similar results. Cronbach’s alpha
for questions of daily activity was 0.9. This is considered
considerably high. The questions of the sub-domain were
closely related as a group. Under the well-constructed
QOL sub-domain, the association between the factors
was similarly estimated using the GLM and SEM ap-
proaches.

As a limitation, at least 100 cases, although 200 are
preferable, are required for SEM. Our study had 94 cases,
which is considerably smaller than the required number
of cases. However, goodness-of-fit was appropriate,
which means that the small sample size may not have a
major influence [7]. As other limitations, it may need
simulation study which examined among various values
of Cronbach’s alpha to confirm our conclusions. There-
fore, further more studies would be needed.

5. CONCLUSIONS

The QOL sub-domain is generally constructed with a
high Cronbach’s alpha (>0.9) [8].

Although the high Cronbach’s alpha may not be di-
rectly related to validity of GLM, we assume that well-
constructed sub-domains result in GLM and SEM that
yield suitable results.
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