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Introduction - 1

+ In health sciences, relevantissues are
handled with complex guestionnaires

1 These questionnaires oftentimes present
dozens of indicators  under Likert scales:

} However, Likert scales can be challenging to
curbwithan overarching oregre
approach ;

1 What is more, ordinal in principle, they
usually presenta skewed distribution , which
may remain after algebraic  transformation in
20 - point or 100 - point scales.
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Introduction - 2

1 The panoply of scales leadstoa plethora of
criteria of normality;

; To approach several questionnaires at once
and, at the same time, to provide reliable
measures of association among them, the
analysis may rely on the standardization of
the coefficients ;

1 We present a strategy to work with complex
stress and QOL guestionnaires assembled
iInto an overarching model.
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Case-study “situation” - 1

}

}
}
}
}
}
}
}
}

Questionnaire WHOQOL- BREF:

Quality of life & Developed by the WHO (1996);
Number of questions : 26;

Likert scale: scores from 1 to 5: (1= not at all; 2= not
much ; 3 = moderately ;4 =a great deal; 5= completely ).

Negatively phrased items (3): Q3, Q4 and QZ26;

Four Domains + Self - appraisal :

Physical = mean (Q3r, Q4r, Q10, Q15, Q16, Q17, Q18);
Psychological = mean (Q5,06,Q7,011,0Q019,026r);

Social relationships = mean (Q20,021,Q22);

Environment = mean (Q8,09,012,013,014,023,024,025);
Self- appraisal = mean (Q1,Q2).

Scores lately *4 (range: 4 - 20) or a scale 0- 100.
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Case-study “situation” - 2

Questionnaire ISSL:

—

Inventory of Symptoms of Stress o Lipp

Number of questions : 53;

Binary variables (0 or 1);

Physical = 34; psychological 19;

Results used as: # positive questions

Three Domains :

Alertness (15 Qs): range 0 815; >3 = yes;

Resistance +near exhaustion (15 Qs): range 0 d15; >6 = yes;
Exhaustion (23 Qs): range 0 823; >8 = yes.

}
}
}
}
}
}
}
}
}
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First things, first

ISSL: STRESS

53 Qs;

Dichotomous variables
Sum of + answers ;
Scale of similar range;
Parceling in three

1 WHOQOL- BREF: QOL

} 26 Qs;

} Likert scale (1-5) turned
Into a 4- 20 range ;

} Negatively phrased Qs

| e S S I gl iy Wil < P = )

recoded . AR

} Scale 4- 20 selected . , But... instead of

1 Parceling in five categorizing QOL
dndependent 6 domains ;* according to scores from

1 But...we aggregate the each domain (binary oyes-
analysis leaving each nooor prevalent domain ),
domain as an cendogenous we leave the domains as
variable 6 associated with aeflective indicators 0
the latent variable QOL. associated with Stress as a

latent variable .

*Up to this point, following guidelines of each questionnaire .
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Model design:

» CFA under SEM;

» Two latent variables were created as reflective
O e X 0 g e nawtars. QOL and stress;

1 Parceling : questions from the respective
guestionnaires were used to create an
coaggregated arrangement, a
specifications;

} Selection of scales of similar range ;

1 Thence, the number of loadings was decreased
by parceling items by similarity and treating
these parceled constructs asoendogenousao
variables.
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Steps of the analysis

1 1. Parceling, checking severe departs from
normality , selecting estimation method (ML);

} 2. Avoiding identification Issues: ideally , at least 3
parcelled endogenous variables for each latent one;

} 3. Modeling dull6 d aatoand (600 individuals ):

x a) From a simple model up to a more complex one;
« b) Checking GOF parameters up to the doest fit O ;
« €) Adding variance - covariance terms according to the
rationale as well as the modification indices and
convergence iSSSuUes.
} 4. Re-starting with random sub-samples : checking
mo d e Irebability as well as performance of GOF
parameters under progressively smaller sample
SlZes.
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Summary statistics data: ssd

» Immediate set of commands that creates a
ccompact data s et O

1 Allows Stata users to reproduce original data;

. Data shared between statisticians or sent to
reviewers (since it preserves confidentiality );

} May be applied in the modeling strategy ;
1 Used to perform GOF tests, etc.
1 Warning : it applies to sem, but not gsem.
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Reproducing data: ssd

ssd init  dl1d2d3d4d5d6d7ds

ssd set observations 597

ssd set means 2.963149 4.396985 4.574539 14.47236 14.2846 I
13.75366 14.64992 11.93786

ssd set sd 2.120208 2.820382 3.512665 2.733951 2.422642 /11
2.813333 3.234396 2.25064

ssd set correlations 1.0 \ /I
0.5965 1.0000 \
0.5870 0.8156 1.0000 \
-0.2583 -0.4770 -0.4415 1.0000 \
-0.2184 -0.4368 -0.4971 0.5983 1.0000 \
-0.0994 -0.2326 -0.2406 0.4364 0.5241 1.0000 \
-0.1015 -0.2528 -0.2354 0.4823 0.5033 0.4730 1.0000 \

-0.2141  -0.3555 -0.3299 0.4878 0.5233 0.3288 0.4641 1.0000
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Basic graph: sembuilder
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Unstandardized results

G €S &)

r NSy NERP SRR SR

. sem (Stress ->d1, ) (Stress ->d2,) (Stress ->d3,) (QOL ->d4,) (QOL
->d5,) (QOL ->d6, ) (QOL ->d7,) (QOL ->d8 ,), covstruct  (_ lexogenous
vce (oim) latent (Stress QOL) cov ( Stress*QOL) nocapslatent

diagonal)
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Output

OIM d7 «-
Coef. S5td. Err. z Brlz| [95% Conf. Interwval]
Q0L 1.012787  .0692444 14.63 0.000 877041 1.148474
Measurenent _cong 4. 64532 132264 35.16 0.000 4.330687 4.909153
dl <-
Stress 1 (constrained) 43 <-
cons 2.963149 0867014  34.18  0.000 2.793217  3.133081
- ROL .7061143  .0473517 14,75 0.000 6121313 .8000985
dz <- _cons 11.53786  .0920354 125.71 0.000 11.75747 12.11825
Stress 1.866597  .1053646  17.72 0.000 1.660086  2.073108
_cons 4.396985 1153336  38.12 0.000 4.170935  4.623035 varle.dl) 2 611638 1629751 2 310975 2 951419
43 varie.dzZ) 1.404555  .2112647 1.045%35 1.886134
Stress 2.312083 1317451  17.85  0.000 2.053367  2.570299 var(e.d3) 2.283031  .3281658 1.728301 3.031682
_cons 4.574533 143643 31.85 0.000 4.253004 4.856074 var(e.dd) 3 250656 2499974 2 795811 3.77949%
i - var{e.ds) 1.550839  .1805487 1627268 2.338893
(0L 1 (constrzined) var (e.de) 5.014172  .3244824 4416877 5.692238
_cons 14.47236  .1117993 129.45 0.000 14.25324  14.69148 var(e.d7) 6.124352 4092317 5.372575 6.981324
var{e.dd) 2.957146  .1965824 2.5535837 3.368668
= var {Stress) 1.87609  .2198389 1.451112 2.360461
{OL .9633735  .0538073  17.30 0.000 .BE79131  1.068834
_cons 14.2846 093069 14419 0.000  14.09043 1447877 var(QOL)|  4.211301  .4221773 3.460066 5.12564
46 < cov{Stress, QOL) | -1.613276  .1782733 -5.05 0.000 -1.962685  -1.263866
{OL .B2803  .0D607798  13.62 0.000 .7089038 9471563
_cons 13.75366 1150456 119.55 0.000 13.52817  13.97915

LE test of model vs. saturated: chiZ(l3)

108.07, Prob »

chiz = 0.0000

Marcos Almeida - SEM Models in Health Sciences
2016 Brazilian Stata Users Group Meeting

15



.sem (Stress

ds, ) (QOL

vce (oim) standardized

->d6, ) (QOL

->d1,) (Stress

* Interpreted a s 0 lweights 0

->d7,) (QOL
latent (Stress QOL )

->d2,) (Stress

->d8,

->d3,) (QOL ->d4,) (QOL ->
), covstruct (_ lexogenous , diagonal)

cov ( Stress*QOL) nocapslatent
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