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Step 3 in EBM: appraisal

1. Formulate an answerable question
2. Track down the best evidence
3. Critically appraise the evidence for:
Validity
Impact (size of the benefit)
Applicability
. Integrate with clinical expertise and patient
values
. Evaluate our effectiveness and efficiency
keep a record; improve the process
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that they
can't sue

In people who take long-ha
does wearing graduated compressio
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VALIDITY

Recruitment

VALIDITY

Recruitment

Allocation
concealment?
comparable groups?
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VALIDITY

Recruitment

Allocation
concealment?
comparable groups?

Maintenance

treated equally?
compliant?
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VALIDITY

Recruitment

Allocation
concealment?
comparable groups?

Maintenance

treated equally?
compliant?

Measurements
blind? OR
objective?




QUESTION
Recruitment?

Participants

Allocation?

Intervention Group (I6) &
Comparison Group (C6)

Maintenance of allocation?

Outcome

Measurement of outcomes?

OXFORD

Using the PICO to orient us
Clinical Question

In people who take long-haul flights does
wearing graduated compression stockings
prevent DVT?

ARTICLES

1.

Frequency and p tion of symp deep-vein thrombosis
in long-haul flights: a randomised trial

John M Scurr, Samuel § Machin, Sarsh Bailey-King, kan J Mackie, Sally McDonald, Phitip D Coleridge Smith

Scurr et al, Lancet 2001; 357:1485-89

Use the RAMMbo to check validity

Was the Study valid?
Recruitment
Who did the subjects represent?
Allocation

Was the assignment to treatments randomised?

Were the groups similar at the trial’s start?
Maintainence

Were the groups treated equally?

Were outcomes ascertained & analysed for most patients?
Measurements blinded OR objective

Were patients and clinicians “blinded” to treatment? OR

Were measurements objective & standardised?

User Guide. JAMA, 1993
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Participants
Study Setting: volunteers, UK, ?1990s

Eligible Participants: no previous DVT, > 50 yrs,
planned economy air travel 2 sectors > 8 hours

P

Participants: 200, mean age 61-62 years

Appraisal checklist - RAMMbo

Study biases
Recruitment
Who did the subjects represent?
Allocation
Was the assignment to treatments randomised?
Were the groups similar at the trial’s start?
Maintenance
Were the groups treated equally?
Were outcomes ascertained & analysed for most patients?
Measurements
Were patients and clinicians “blinded” to treatment? OR
Were measurements objective & standardised?

Study statistics (p-values & confidence intervals)

Guyatt. JAMA, 1993



ARTICIES

Frequency and prevention of symptomless deep-vein thrombosis
in long-haul flights: a randomised trial

|,..\ McDonald, Philip D Colevidge Smith

Randomisation

Volunteers were randomised by sealed
l f (DVT) during long-haul air travel is unknown.
envelope to one of two groups. limb during long-haul economy-class air
ockings in its prevention.

Methods We recruited 89 male and 142 femaic'j"=sangers over 50 years of age with no history of
thromboembolic problems.

All the passengers
made journeys lasting more than 8 h per flight (median total duration 24 h), returning to the UK within 6
weeks. Duplex ultrasonography was used to assess the deep veins before and after travel. Blood
samples were analysed for two specific common gene mutations, factor V Leiden (FVL) and prothrombin
G20210A (PGM), which predispose to venous thromboembolism. A sensitive D-dimer assay was used to
screen for the development of recent thrombosis

Findings 12/116 passengers (10%; 95% Cl 4-8-16-0%) developed symptomless DVT in the calf (five
men, seven women). None of these passengers wore elastic compression stockings, and two were
heterozygous for FVL. Four further patients who wore elastic compression stockings, had varicose veins
and developed superficial thrombophlebitis. One of these passengers was heterozygous for both FVL
and PGM. None of the passengers who wore class-I compression stockings developed DVT (95% CI 0—
32%

Lancet 2001; 357: 1485-89 See Commentary page 1461

Benefits of Randomisation

(and Allocation Concealment)

» Minimises confounding - and
potential confounders are evenly distributed
between study groups

reduces bias in those selected for treatment

guarantees treatment assignment will not be
based on patients’ prognosis

Central computer
randomization

Envelopes, etc

Date of birth, alternate days, etc — WHY?

APPRAISAL OF RCTs

Intervention & Comparison Groups

15
Intervention Group

Below knee
compression 100
stockings

Fair Allocation — balance achieved?
Were the groups similar at the start?
Usually Table 1 Results _
in Results section th. oy reuements o lE-A.L,.f“
Do imbalances favour s
one treatment?

b of women (%)

b ith variocso veins n &
Days o stay 16 (13-21)

Heurs flying ime 24 (19-35)
Haemcgdabin (/1) 140 (433-447)
WS (101 60(50-69)
Packad col volum 044 (0-41-0.48)

Phatcets
Pmber WL posike 7
b PGH positivg 1 3

242 219-200)

PV =tackcr V Leiden, PGHI-prothicentin e o,
Table 1: Characteristics of study groups

Study biases
Recruitment
Who did the subjects represei
Allocation
Was the assignment to treatments randomised?
Were the groups similar at the trial’s start?
Maintenance
Were the groups treated equally?
Were outcomes ascertained & analysed for most patients?
Measurements
Were patients and clinicians “blinded” to treatment? OR
Were measurements objective & standardised?

Study statistics (p-values & confidence intervals)

Guyatt. JAMA, 1993
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Comparable Groups: the only Equal treatment in DVT study?
difference should be the treatments

@I C @) I C
. . . Table 3: All drugs taken by volunteers who attended
Is the difference between I and C because of (i) the intervention or for examination before and after air travel*

(ii) because the groups were not comparable in the first place?

OXFORD

Follow-up in DVT study?

Apart from actual intervention - groups should = (1 15 to stockings; 116 none)
receive identical care!

Trial of Vitamin E in pre-term infants (1949) 27 were unable to attend for subsequent
ultrasound

2 were excluded from analysis because they
were upgraded to business class

2 were excluded from analysis because they
were taking anticoagulants

Vit E "prevented" retrolental fibroplasia

Rx: Give placebo in an identical regime, and a standard protocol

Maintaining the Randomisation How important are the losses?

 Principle 1 (Intention to treat)  Equally distributed?
Once a patient is randomised, s/he should be « Stocking group: 6 men, 9 women - 15
analysed in the group randomised to - even if they + No stocking group: 7 men, 9 women - 16
discontinue, never receive treatment, or

Crossover. o o
» Similar characteristics?

. * No information provided
 Principle 2 (adequate followup)

“5-and-20 rule of thumb”
5% probably leads to little bias
>20% poses serious threats to validity




Appraisal checklist TS

Study biases
Recruitment
Who did the subjects represent?
Allocation
Was the assignment to treatments randomised?
Were the groups similar at the trial’s start?
Maintenance
Were the groups treated equally?
Were outcomes ascertained & analysed for most patients?
Measurements
Were patients and clinicians “blinded” to treatmer
Were measurements objective & standardised?

Study statistics (p-values & confidence intervals)

Guyatt. JAMA, 1993

Blood was taken from all participants before travel

All participants had US once before travel (30 had US twice)
All participants were seen within 48 hr of return flight, were
interviewed and completed a questionnaire, had repeat US

Measurement Bias
» Objective
» Blinded?
Participants? ~

RN 3 The auhors: ouble MG versus singie UINGRd

Investigators?
Outcome assessors?
Analysts?
» Papers should repor
was blinded and
do ne Figurs 3. The authors binced and masked

Schulz and Grimes. Lancet, 2002
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ARTICIES

Frequency and prevention of symptomless deep-vein thrombosis

in long-haul flights Evaluation

Most passengers removed their stockings on
completion of their journey. The nurse removed
Summary the stockings of those passengers who had

CECIEILERIERNERTE) continued to wear them. A further duplex
We sought to determine the fr

PR ekt examination was then undertaken with the

WEEEUEEEELE technician unaware of the group to which the
thromboembolic problems. Pa| .

e remaeel volunteer had been randomised

made journeys lasting more than 2 wneaian total duration 24 h), returning to the UK within 6
weeks. Blood
samples were analysed for two specific common gene mutations, factor V Leiden (FVL) and prothrombin
G20210A (PGM), which predispose to venous thromboembolism. A sensitive D-dimer assay was used to
screen for the development of recent thrombosis

John M Scurr, Samuel § Machin, S4

Findings 12/116 passengers (10%; 95% CI 4-8-16:0%) developed symptomless DVT in the calf (five

men, seven women). None of these passengers wore elastic compression stockings, and two were
heterozygous for FVL. Four further patients who wore elastic compression stockings, had varicose veins
and developed superficial thrombophlebitis. One of these passengers was heterozygous for both FVL
and PGM. None of the passengers who wore class-I compression stockings developed DVT (95% CI 0—
3

Lancet 2001; 357: 1485-89 See Commentary page 1461

Recruitment
Who did the subjects represent?
Allocation
Was the assignment to treatments randomised?
Were the groups similar at the trial’s start?
Maintainence
Were the groups treated equally?
Were outcomes ascertained & analysed for most patients?
Measurements
Were patients and clinicians “blinded” to treatment? OR
Were measurements objective & standardised?
Placebo Effect
Chance
Real Effect

Study statistics (p-values & confidence intervals)

Guyatt. JAMA, 1993

Trial in patients with chronic severe itching

Treatment vs no treatment for itching




Trial in patients with chronic severe itching

Treatment vs no treatment vs placebo for itching

OXFORD

Appraisal checklist

Study biases
Recruitment
Who did the subjects represent?
Allocation
Was the assignment to treatments randomised?
Were the groups similar at the trial’s start?
Maintainence
Were the groups treated equally?
Were outcomes ascertained & analysed for most patients?
Measurements
Were patients and clinicians “blinded” to treatment? OR
Were measurements objective & standardised?
Placebo Effect
Chance
Real Effect

Study statistics (p-values & confidence intervals)

Guyatt. JAMA, 1993

Two methods of assessing the role of chance .

use statistical test to examine the ‘null’ hypothesis

associated with “p values” - if p<0.05 then result is
statistically significant

estimates the range of values that is likely to include the
true value

APPRAISAL OF RCTs

¢ Incidence of DVT
Stocking group - 0
No Stocking group - 0.12

=0.12-0=0.12 (P=0.001)

The probability that this result would only
occur by chance is

1in 1000 — statistically significant

OXFORD

Confidence Intervals (Estimation) - in DVT study

* Incidence of DVT
Stocking group - 0
No Stocking group - 0.12

=0.12-0=0.12
(95% Cl, 0.058 - 0.20)

The true value could be as low as 0.058 or as
high as 0.20 - but is probably closer to 0.12

Since the Cl does not include the value
of ‘0’ — the result is statistically significant

* Who would now consider wearing stockings
on a long haul flight?




A Systematic Review is a review of a clearly
formulated question that uses systematic and explicit
methods to identify, select and critically appraise
relevant research, and to collect and analyse data
from the studies that are included in the review

OXFORD

Most reviews do not pass minimum criteria
A study of 158 reviews*

Only 2 met all 10 criteria

Median was only 1 of 10 criteria met

* McAlister Annals of Intern Med 1999

&

Is the review any good?
FAST appraisal

Question — What is the PICO?

Appraisal

Did they select good ones?
Synthesis

What do they all mean?
Transferability of results

APPRAISAL OF RCTs
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What is your question?

Search for a systematic review

Does the PICO of the review fit
that of your question?

OXFORD

Using Pedometers to Increase Physical Activity

and Improve Health
A Systematic Review

Dena M. Bravata, MD, MS Context Without detailed evidence of their effectiveness, pedometers have re-
cently become popular as a teol for motivating physical actiity,

Objective To evaluate the association of pedometer use with physical activity and
health outcomes among outpatient adults.

Population

Intervention
Comparison
Outcome(s)

N CEBM

Do pedometers increase
activity and improve health?

METHODS
= . = Data Sources and Search
Find: what is your pdrient
sea rch strategy? In collaboration with a professional li-
= brarian, we developed individualized
2 search strategies for 7 databases:
Databases' MEDLINE (January 1966 1o February
2 2007); and EMBASE, Sport Discus,
Terms? PsyehINFO, Cochrane Library, Thomp-
Other methods?

son Scientific (formerly known as
Thompson 1S1), and ERIC (January
1966 10 May 2006). We used search
terms such as pedometer, activity moni-
tor, and step counter. We also reviewed
the bibliographies of retrieved articles
Do yourself then and relevant conference proceedings and

X contacted experts in exercise physiol-
Get neighbour’s help ogy for additional studies.
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FIND: Did they find all
Studies?

Check for existing systematic
review?
Good initial search
Terms (text and MeSH)
At least 2 Databases:
MEDLINE, EMBASE,
CINAHL, CCTR, ...

Plus a Secondary search
Check references of relevant
papers & reviews and
Find terms (words or MeSH
terms) you didn’t use

Search again! (snowballing)

Is finding all published studies
enough?

Negative studies less likely to be
published than ‘Positive’

How does this happen?

Follow-up of 737 studies at Johns
Hopkins*
Positive SUBMITTED more than negative
(2.5 times)

GXFORD

Registered vs Published Studies

Ovarian Cancer chemotherapy: single v combined

Registered

0.02

Simes, J. Clin Oncol, 86, p1529

APPRAISAL OF RCTs
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Registered vs Published Studies

Ovarian Cancer chemotherapy: single v combined
Registered
13
1.05
0.98-1.12
0.02 0.25

Simes, J. Clin Oncol, 86, p1529

Which are biased? Which OK?

All positive studies
All studies with more than 100
patients

All studies published in BMJ, Lancet,
JAMA or NEIM

All registered studies

Publication Bias: Solution

All trials registered at inception,

The National Clinical Trials Registry: Cancer
Trials

National Institutes of Health Inventory of
Clinical Trials and Studies

International Registry of Perinatal Trials
Meta-Registry of trial Registries
www.controlled-trials.com
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_\-(&

g
Home International Clinical Trials Registry Platform (ICTRP) - a2 = -
] T = Selective Criticism of Evidence
Countries

Welcome to the WHO International Clinical

Health topics . : & o
L Trials Registry Platform Search for trials

Publications

Data and statistics The mission of the WHO Registry Platform is to ensure that a complete
view of research is accessible to all those invelved in health care decision

n ¥ ” n - ”
Programmes and making. This will improve research transparency and will ultimately P N
| ot T mss e et vl i ositive egative
International The registration of all interventional trials is a scientific, ethical and moral

Clinical Trials responsibility.
Registry Platform

Relevance

what is a clinical trial?

About us 3
s A clinical trial is any research study that prospectively assigns human & ofo 2
whijreoistec participants or groups of humans to one or more health-related List of Requsters

ek Method:
interventions to evaluate the effects on health outcomes. Interventions e i) ethods

el include but are not restricted to drugs, cells and other biological products, | Freauentl
Search Portal surgical procedures, radiclogic procedures, devices, behavioural Queglions
treatments, process-of-care changes, preventive care, etc

Unlversal Teial | oo Presentation

Number [{The Register etwor The International Search Portal

Sus e Summary

News and events.

Register network

Resources

OXFORD 4 e 3 - OXFORD

Flowchart
345 identified Assessment: How can you avoid

- biased selection of studies?
91 duplicates

254 screened Assessment and selection should be:
Standardized “Objective” OR
Blinded to Results
Cochrane Handbook has appraisal ‘Risk of
17 excluded Bias’ guide

223 not relevant

31 retrieved in full

14 RCTs included

* assessment of quality blind to study outcome

What is a meta-analysis?

Did they select only the
good quality studies?

Systematic reviews

\ Trash Can

10



i on ol oo
events (exampe)
O Everts by Setagustrart

o ey
it

10,01, 7.610
10,03, 319,
to01]
to.31;

.13 19,05,
033 10.01;

.45 19.30, 0681

Review: Self management for oral articoagulation
Comparison: 05 Thromboembolic events (example)
Outcome: 01 Events by Self-adjustment 1

there's a label to tell

you what the comparison
is and what the outcome
of inferest is

At the bottom there's
a horizontal line. This
is the scale measuring
the treatment effect

01 02 05 1 2 5 10
Favours self-manage  Favours control

APPRAISAL OF RCTs

OXFORD

The vertical line in the
middle is where the
treatment and control
have the same effect -
there is no difference
between the two

Vet OF (fed)
% #H

The data for

For each study each trial
are here, divided study in the
into the experimental pooled analysis
and control groups

there is an id

.4 0.30 (0.01, 7.61]
4.15 0.32 (0.03, 3.131

This is the % weight
given to this

vt
%

OR (fixed)
95% C1

—:‘_—— 2.4 0.30 (0.04, 7.
4.15 0.32 (0.0], 3.18]

The data shown in
the graph are also
given numerically

The label above the graph
tells you what statistic
has been used

11
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Tota 5% 1424 - 100.00 0.45 [9.20, 0.62)
Tota sverts: 32 (sannanspenan), 71 (Control)
Test for hedpropenety. Ché » B.29.d1 = 8 (P » 0.71), ' » 0%

Test for overal effect Z» 373 (P = 0.0001)

o7 0z o5 1. 2 5 10
Favours seitmonsge _Fiyous cortrel

The pooled analysis is given a diamond shape we i g h t i n g st (V] d i es
where the widest bit in the middle
is located at the calculated

best guess (point cstimate), More weight to the studies which give

and the horizontal width is the

confidence interval us more information

More participants

More events
Note on interpretation More precision

If the confidence interval crosses the line
of no effect, this is equivalent to saying that

we have found no statistically significant difference in Welg ht is proportional to the prECiSion

the effects of the two interventions

PN MotaViow 3.1 - [Daath at ond of follow up pariod (Corticosteroids for scuts raumatic Biain Iniuiy)]

[{]] Fle Display Som Statistic Window HNest Dutcome [
FORD utcome: | Oeath  ond af follavs up peried o seroid
R 7T e e Rl Tk
Braskman 1203 4 im i 142
Chacan 1207 145 ars » 02
Cooper 1573 148 1z 50
Ceardan 1986 2 e 21 62 5
The figure on the right is from Figure 3. See i ioind b i bed
if you can answer t_he following pTT— o184 M. Zis 5ol
questions about this plot. diterenso (fxed oifox Wit ks i =il B amonmam
(95% CI) (% Ransarort 1972 o 1518 38 o7weasas)
Saut 1901 850 3% 27 ossparaia)
. 745 Stz 1369 13 1o s 54 18 1.43(0.543.80)
How many studies are there? = Zsgera 1087 w2 412 12 1.00(0.323.10)
; < zarets 1325 s o3 00 MotEstmanie
How many studies favour treatment? 1.7 rotm csmcn 10 1114 son vazs 10s osewasace
How many studies are statistically 17.36 Chi-squnre 1.1 (af-14) Z=0 ' ’
significant? 2122
Which is the largest study?
. . 100.00
Which is the smallest study?
What is the combined result? 100 50 100 .
Fosain e If we just add up the columns we get Hrom a meta-analysis, we get
treatment control -
34.3% vs 32.5% , aRR of 1.06, RR=0.96, a lower death rate
a higher death rate in the steroids group ip the steroids group
RIS

Transferable? Use in my
patients
Is the AVERAGE effect similar across studies?

Weighted mean
Treatment Contro| difference (fixed effect) Weight
Study No of patients  Mean (SD) Mo of patients  Mean (SD) (95% Ci) [‘5
Dieppe 1080° 12 380 (29.0) 12 —_— 745
na:ﬂe,-wgsﬁ:f a2 217 (20.0) a2 - 3626 If NOI then WHY?
I, » ol 1 Study methods - biases
Ravaug 1999' 24 21 457 (26.6) —.— 1736
Srith 20037 38 3 247 (30.0) 2122 PICO
145 138 * 100.00
M s 0 s w0 If YES, then 2 questions
st ot Effect in different individuals?
Fig 4 Visual analogue Scale for pain up to two weeks after Steroid injection in knee Whlch Verslon Of treatment’)

12
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Meta-analysis (Forest) plot

Treatment Cantro| mu\ﬁr:’:g;\'?’ﬂlae:'r;“” Weight
Study No of patients  Mean ($0) Noof patients  Mean (S0) (95% CI) %) ;fﬁ:;ﬂféj]n%ﬁ .
Ooeron® 12 2 — 145 Cumulative meta-
Gaffnay 1995% a2 a2 - 3626 .
‘ar!SNSE"“ 29 30 & anaIYSIS
Ravaud 1999 24 Fal . 17.36
Smith 20032 38 B 2122

138 * 100.00 .
Sosubeii Si— When did we know
, P=0.00001
en 1997 .
s that sleeping
Fig 4 \Visual analogue scale for pain up to weeks after steroid injection in knee AR o t ff t d
Are the results similar across studies? 3 tests position alfecte

Eyeball” test — do they look they same? 0 nlOI'tality?
Test of “Null hypothesis” of no variation (p-value) odds satio
Proportion of variation not due to chance (12)

prone position beler— —* prone pusilion worse

Are these trials different? Conclusion
- EBM and Systematic Review

_Study group, 17N pucy ratio (RR), random, with  Weight  RR, random
Study Treatment Control 95% confidence interval (CI) % (95% C)

Tankanow 25/30  16/30 —— 19.74 1.56 (1.08-2.26)
Arvola 31/89 978 — 15.48 3.02 (1.53-5.94)
Vanderhoof ~ 13/99  25/103 16,42 0.54 (0.29-1.00)
Jirapinyo 3/8 8/10 11.95 047 (0.18-1.21)
LaRosa 26/60  31/60 - 19.64 084 (0.57-1.23)
Kotowska 174132 22/137 — 16.77 0.80 (0.45-1.44)

Total events 115/418 111/418 - 100.00 1.00 (0.62-1.61)

#%=23.26 (p<0.001), 12 = 78.5%

z score 0.02 (p = 0.99) _— Time: 90 seconds
01 02 05 1 2 5 10

Favours treatment  Favours placebo < 20 articles Time: 6 mOnthS, team
This patient survives! < 2,000 articles
Fig3: of antibiotic-associated diarrhea — intenti tanalysis. The analysis !

showed a nonsignificant difference between probiotics and placebo (z score) and statisti- This patient is dead
cally significant heterogeneity.

Find a systematic review!! (and appraise it FAST)

Pros and cons of systematic
reviews

Advantages

Larger numbers & power
%?éﬁgrfw{;?.%ré Jess
ety Robustness across PICOs

mghelwa%;aw
n
Schelscheiot 1997

Disadvantages
May conclude small biases
are real effects

446 (298,668

odds ratio

prons posilon beffer— —> prons posibon worse
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M Clarke, S Hopewell, E Juszczak, A Eisinga, M Kjeldstrom
Compression stockings for preventing deep vein thrombosis in ai
passengers

Cochrane Database of Systematic Reviews 2006 Issue 4

Revies: tor

Compaison: 1 Wearig stockings versss ok wesn) Hocking

OiRune: 01 Symgtoiess desp v Tesenboris

Sty Stockings Ho stockings bl Rato (Fred) Weight Ok Rato Ficed)

e o 053t oy ol

LonFur: 1 = —F— Mo 005(001.030)

% LONFLITA- Kendall 072 00 e estinatie
LONFUT 4. Keodol2 070 —_— 51 010 {001,412
LONFUT 4. Sehall 01170 e 83 oanqosn2m)
LOWFLT 4. Seholz 07120 — 12 oeleonan)

x LONFUITA- Tavena! 087 80 e estimatie

% LONFUTA- Tavens2 075 80 e estiabie
LonFLTS 7 e w2 0zm(ese.17)
Seum 2001 o —a— H0 0041000.000)

ool e 1y 1214 21 - 1000 0.10(004,026)

Tetalpverts: 3 (Stockings). 47 (N stockings)

Ter fo heterogeney chisiqures 81 914 p-0.73 1 =0.0%

Test fo ovardl effect 124,08 090001
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