Selection of bolt-ons after factor analysis identification: are linear regression

models a useful technique? -
Un?versity SCHARR

Aureliano P Fincht, John E Brazier, Clara Mukuria
Of

The University ofShefﬁeld, Sheﬁield, UK Shefﬁeld,
T Email: APFinchl@sheffield.ac.uk

It 1s now recognized that the EQ-5D may miss Test 1
dlmen51qns important for SOME COIlC.htIO.IlS. | B coefficients and standard errors for latent factor regressions B coefficients of two items loading on energy/ vitality
When this happens, a possible solution 1s adding
bolt-ons to expand its descriptive system. Factors p coefficients Standard O AQoL sleep AQoL ener
Errors e
Previous bolt-on studies have 1dentified Satisfaction -4, 323 %% 112 > a7 5,036
potential candidates using information on Relationships -5.008%* 235 10 Py
validity 1n specific areas such as vision (1). Hearing -1,209%* 353 s 12,342
Althqugh th.1$ Is a usetul approa.ch for Speech/cognition 12.269%* 287 O - —
¥de.nt1fy.1ng. individual bolt—.ons, 1t. does not help Vision 2.185%* 257 o
1n.1d.ent1fy1ng what other dimensions may be Energy/ vitality 7 648 217 25957
missing from the EQ-35D. 30 | T
Note: ** p<0.01 Note: All dummy variables were statistically significant at p<0.01
Factor analySIS has be.en S?en t(? be a pf)tentlal Table 1. All factors were able to explain variations 1n self reported Figure 1. Both items were able to explain variations in self reported
approach for bolt-on 1dentification. This health. Energy/vitality, relationships and satisfaction reported health. Coefficients for AQoL energy are substantially larger than
techniques pinpoints to a list of factors, and substantially larger coefficients than the other three factors. coefficients for AQoL sleep, for all levels of severity.
items loading on them, that are not related to the
EQ-5D latent constructs (2). These can be _ . . . . .
danted / devel d into bolt-on B Coefficients of two items loading on B Coefficients of two items loading on speech/
addpie cvelope O DOL-ODS. relationships cognition
However, not all bolt-ons can be added to the O ICECAP Love AQoL Close relationships o HUI 3 cognition AQoL communication
EQ-5D simultaneously, as this would affect the , s 05
measure’s acceptability and feasibility. Hence, 4 2,964 19
methods to select bolt-ons from the identified N 5,282 . >0 3022
. ; -0, -3,9
list are needed. . e 48
- Mild ' Mild -4 .94
- -5,9
This study investigates the possibility of using ii Moderate 69 Moderate
linear regression models for the selection of 16 " Severe 1531 7,9 " oevere 7719
bolt-ons after factor analytic identification. 18 ' e &
Note: All dummy variables were statistically significant at p<0.01
Figure 2. Both items were able to explain variations in self Figure 3. Only cognition was able to explain variations 1n self
reported health. Coefficients for AQoL relationships are larger reported health. None of the coefficients for AQoL communication
than coefficients for ICECAP love. were statistically significant.
The Mult1 Instrument Comparison Database was
used for the analysis. Six factors: energy/vitality, Linear regressions were able to differentiate factors’ ability to detect changes in self reported health. Results
satisfaction, relationships, hearing, vision and for factors and 1tems regressions are generally concordant, as coefficients were generally greater for items
speech, and 37 items loading on them, drawn loading on factors with larger coetficients 1n the latent regressions. Items regressions appear useful 1n
from previous factor analysis, were used (2). discriminating between different wordings of the same constructs, or to select the most relevant concept in
Two tests were performed. multi-concept factors e.g. cognition preferred to communication.
TEST 1: linear regressions were fitted to
. . . Test 2
determine whether different factors and items , , ,
, o Decrements of disease dummies for factors regressions
helped explain variations of self reported health
as measured by the VAS health scale. Bolt-on Heari H.
Y . Cancer Asthma COPD Depression Diabetes NS rthritis . cart Stroke
relevance was judged comparing the strength, problems diseases
direction and statistical significance of Satisfaction 0,045 0,019 -0,017 0,037 0,062 -0,014 0,003 0,047 1,735
unadjusted B coefficient. Regression were Relationships = 0,067 = 0,048 0,294 0,053 0,053 0,031 0,039 0,063 0,010
considered an appropriate technique 1f they Hearing -0,069  -0,04 -0,093 -0,055 -0,074 -0,009 0,026 -0,069 -0,589
managed to discriminate between bolt-on. Speech -0,07 = -0,042 -0,115 0,055 -0,071 -0,014 -0,029 -0,069 -0,580
Vision -0,397  -0,206 -0,436 -0,363 -0,503 -0,2774 -0,06 -0,322 -2,623
fFEST. 2: linear regressions were fitted to further Energy 0,005  -0,003 0,638 0,022 -0,050 0,027 0,010 -0,030 -1,561
1nvest1gate whether factors and items helped Note: Red represent coefficient decrements larger than -0,3.
eXplain the ne gative effect of six chronic Table 2. All dummy variables coefficients remained statistically significant after the addition of the factors. Decrements were not consistent with
conditions on self re PO rted health. A reduction in expectations. For example, hearing did not reduce the impact of hearing problems. Similarly, vision was seen to have an impact on COPD.
the co§fﬁ01ents for the chronic copdltlons The second test did not detect B coefficient decrements that were consistent with expectations when testing
dummies meant that the factor or item detected T :
n , both factors and individual items.
the effect of the condition. Regression were
considered an appropriate technique 1f they
managed to discriminate bolt-ons impact based
on expeciations derlveq from previous resear.ch The first test appears a useful technique for bolt-on selection after factor analysis. The second test does not
(€.g. hearing factor having an impact on hearing appear appropriate and further assessment of the results is required. Datasets with a large number of
problems). questionnaire items alongside the EQ-5D are required to undertake this type of analysis.
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