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EWN-n Do Paired QoL Data Arise :
Situation 1

< A clinical trial to examine the effects of an
Intervention in 100 patients with Type 2
diabetes mellitus

« Each patient had Beck Depression Inventory

(BDI) measured at baseline and 18 weeks after
treatment.

<« BDI has 21 items with total score ranging from
O (none) to 63 (severe).

Was there a change of BDI score?



Was there a change of BDI score?

‘ 18 weeks after .
" treatment

w

N= 100 95

Mean + 1.96SE

Week 18 - Baseline 95 0.9 (4.5) Paired t-test 0.044

Sign test <0.001

"Sign test <0.001

When Do Paired QoL Data Arise : Situation 1



Do Paired QoL Data Arise :
Situation 2

< A clinical trial to examine the effects of a single
daily dose of fexcofenadine 120mg on the relief of
symptoms in patients suffering from allergic rhinitis
for at least 2 years

<« Symptom scores, each rated on a 5-point Likert
scale

(0O=Absent; 1=Mild; 2=Moderate; 3=Severe,; 4=Very severe)

, were measured at baseline as well as 1 week and 2
weeks after treatment

Was there a change of symptom score?

~ Li (2001)



Was there a change of symptom score?

Seems yes, at each week !

Week 1 —Week 0 50 -0.9(0.9) <0.001 <0.001
Week 2 —Week 0 47 -1.2(1.1) <0.001 <0.001 <0.001
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'QoL Data Arise : Situation 2 Baseline ~ Week1 Week 2



When Do Paired QoL Data Arise :
h

1.
2.

Other Situations

Test-retest reliability
Criterion/Concurrent validity

Inter-rater difference
e.g. the questionnaire is not self-administered

Difference between different modes of
administration
e.g. self-completion vs telephone interview

Any studies with matching



So,
What is the Problem?



o

A Common Characteristic of
a Virtually ALL QoL Measures

PHYSICAL WELL-BEING Not

at all

I have alack of energy........cccoovvvvvvnnccncscssinnns. 0

Because of my physical condition, 1 have trouble
meeting the needs of my family....ccovvvvcvevivccccinineen. 0

I am bothered by side effects of treatment...........c..co.. 0

I am forced to spend time inbed ... 0

SOCIAL/FAMILY WELL-BEING -“Jl“
at al

I feel close to my friends ..., 0
I get emotional support from my family.....cooevvcvvivees. 0
I get support from my friends .....oceeevveevcvnvvcsicsciienee. 0
My family has accepted my ilIness.....coovveveveevviecirrenees. 0

I am satisfied with family communication about my

I feel close to my partner (or the person who is my

TNAIT SUPPOTE) .o snsnssressssnssnesermsnses O
Regardless of vour current level of sexual activity, please

answer the following question. If vou prefer not to answer

it, please check this box D and go to the next section.

I am satisfied with my sex life....oiiii. 0
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<« Most QoL scores
are calculated as
a total or a
weighted total of a
set of item
responses on a
categorical scale

< Therefore, virtually
all QoL measures
are discrete




Was there a change of BDI score?

4

S 18 weeks after .|
€ |N= 100 95
treatment ;

Week 18 - Baseli

<+ Indeed, Median = 0!

When Do Paired QoL Data Arise : Situation 1




Was there a change of symptom score?

£
- "Symptom Score (Eye)

Week 1 —Week 0 50 -0.9(0.9) <0.001 <0.001 <0.001

Week 2 — Week 1

<0.001

v ook 5 different values
ndeed, Median = 0! 51 " pé

'QoL Data Arise : Situation 2 Baseline ~ Week1 Week 2
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So, What is the Problem?; -
N LE——.

<+ The Problem is due to the zero
differences (ties)

« All the 3 tests: the paired t-test,
the signed rank test and the
sign test, when first developed,
were not prepared for ties

Week 18 - Baseline

’ Wekk 2 — Week 1 n %
.'I’"-._‘,



Anything Wrong with
Our Methods?

h

1. Paired t-test

R
R

Tests about the mean

Requires normality though may survive in moderate departure
(Swinscor & Campbell, 2002)

2. Signed rank test

™R
™R
™R

Tests about the median
Requires symmetry

Ties handling procedures rely on asymptotic assumption
(Lehmann, 1975) but are implemented in software like SAS

3. Sign test

R

R
R

Tests about directional symmetry, i.e. same proportion of +ve
differences and —ve differences (Randles, 2001)

No distributional requirements
Ties are discarded



Do we have a Solution?
h

& Yes !

<« Two modifications of the sign test for testing
about the median
1. The modified sign test
» Simple to implement
2. The likelihood ratio sign test
¢ Computationally more intensive but more powerful

<« They are not implemented in any marketed
software!




Was there a change of BDI score?

So, Was there a

ghange?

Week 18 - Baseline 95 0.9 (4.5) | Median = 0

Paired t-test 0.044

Sign test <0.001 -

Modified sign test 0.581

Likelihood ratio
_ 1.000
sign test

Mean + 1.96SE

When Do Paired QoL Data Arise : Situation 1 7S

Week 18




Was there a change of symptom score?

So, Was there a

ghange?

Week 1 —Week 0 50 -0.9(0.9) <0.001 <0.001 <0.001

Week 2 - Week 0 47 -1.2(1.1) <0.001 <0.001 <0.001

p-value

n Median Modified sign test Likelihood ratio sign test

Week 1 —Week 0 50 -1 0.008 0.002
Week 2 —Week 1 47 0 0.996 1.000
Week 2 — Week 0 47 -1 <0.001 0.002

Mean + 1.96S
N

When Do Paired QoL Data Arise : Situation 2 7 ' '

Baseline Week 1 Week 2



How Better was the

lIlkellhood ratio sign test (LRT) ?

1] e 1 omor Expected ties proportion
1.0—; P g =20%
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<+ Not much
better !
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How Better was the

N . A
lIlkellhood ratio sign test (LRT)

g e amer | P Expected ties proportion
1.0—g _______ - = 40%
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How Better was the
likelihood ratio sign test (LRT) ?

'1.'1-é Zfee i error Power EXpeCted t|eS prOpOrthn
1.0—g P - - ) =40%

0.9‘:

0-8'5 Sign test

(Ties discardled) f
0.7 !

< Not much
better !

i °"" « Difference
” decreases with
the sample size
0.1]

0.0

Proportion of +ve differences — Proportion of —ve differences




ldeas on Sample Size?
_

«+ No sample size calculation is currently available
+ Monte Carlo simulation was used

« Need to specify
1. Ties proportion (p,)
2. Either
a. d = proportion of +ve differences (p,)
— proportion of —ve differences (p.); or
Median =0 if and only if | d | < p,
b. r=p,./p.
Median = 0 if and only if 1-2p, <r < 1/(1-2p,)




Sample Size for the

Likelihood Ratio Sign Test
1000 O 1000200 300 4006

+ Sample size
may be
severely under-
determined If
ties when
foreseeable are
not accounted
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Percentage of sample size reductior

Advantage of using the LRT over
the modified sign test

N

50% noh )

40% { |
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Sample size (modified sign test)

+ 9% sample size reduction
Increases exponentially
when the sample size
becomes small

<« Not too much general
difference when false
positive error rate was
1%, 2% or 10%, or
power was 90%



Conclusions

. and Recommendations

« lgnorance of ties may lead to false positive error
+ Be sensitive to the presence of ties

« Check both the mean and the median for
potential counter-intuitive results

< The likelihood ratio sign test Is the preferable

« The modified sign test works well in large sample
size
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