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Scientists Perturbed by Loss of Stat tomier
Tools to Sift Research Fudge from T s
Fact

‘The journal Basic and Applied Social Psychology recently banned the use of p-values and other =
statistical methods to quantify uncertainty from significance in research results

T

By Regina Nuzzo | April 16,2015
ADVERTISEMENT
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Psychology researchers have recently found
themselves engaged in a bout of statistical
soul-searching. In apparently the first such
move ever for a scientific journal the editors
of Basic and Applied Social Psychology
announced in a February editorial that
researchers who submit studies for
publication would not be allowed to use a
common suite of statistical methods,
including a ial measure called the scarchers "
p-value. that the p-value gives the probability that their
study’s results are just pure random chance.
Credit: Lenilucho/Wikipedia

These methods, referred to as null
hypothesis significance testing, or NHST, are deeply embedded into the modern
scientific research process, and some researchers have been left wondering where to
turn. “The p-value is the most widely known statistic,” says biostatistician Jeff Leek of
Johns Hopkins University. Leek has estimated that the p-value has been used at least
three million scientific papers. Significance testing is so popular that, as the journal
editorial itself acknowledges, there are no widely accepted alternative ways to quantify
the inty in research results—and inty is crucial for estimating how well
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Banning the P values '

“The null hypothesis significance testing procedure is logically invalid, and so it seems
sensible to eliminate it from science,” says psychologist David Trafimow of New Mexico
State University in Las Cruces, editor of the journal.

'Regina Nuzzo. Scientists Perturbed by Loss of Stat Tools to Sift Research Fudge from Fact. Scientific
American. April 16, 2015
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Effects of a fentanyl-propofol
Korean Journal of Anesthesiology  INiXture on propofol injection pain:
a randomized clinical trial

Nurcan Kizilcik, Ferdi Menda, Sevgi Bilgen, Ozgiil Keskin, and Ozge Koner

Department of Anesthesiology and Reanimation, Yeditepe University School of Medicine, Istanbul, Turkey

Background: Propofol injection pain is a common problem that can be very di ing for pati We compared the

effects of injection with saline followed by injection with a fentanyl-propofol mixture, m}ectlon with fentanyl followed by
a propofol injection, and injection with saline followed by propofol alone on propofol inj pain.

Methods: The patients were assigned randomly to one of three groups. A rubber tourniquet was placed on the forearm
to produce venous occlusion for 1 min. Before anesthesia induction, group C (control, n = 50) and group M (fentanyl-
propofol mixture, n = 50) received 5 ml of isotonic saline, while group F (fentanyl, n = 50) received 2 pg/kg of fentanyl.
After the tourniquet was released, groups C and F received 5 ml of propofol and group M received 5 ml of a mixture
containing 20 ml of propofol and 4 ml of fe yl. At 10 s after the study drugs were given, a standard question about the
comfort of the injection was asked of the patient. We used a verbal rating scale to evaluate propofol injection pain. Statis-
tical analyses were performed with Student’s t-tests and Fisher’s exact tests; P < 0.05 was considered to indicate statistical
significance.

Results: The demographic data were similar among the groups. In group M, the number of patients reporting propofol
injection pain was significantly lower than in groups F and C (both P < 0.001). No patient in group F or M experienced
severe pain, whereas 24 patients (48%) had severe pain in group C (both P < 0.001).

Conclusions: This study shows that a fentanyl-propofol mixture was more effective than fentanyl pretreatment or a pla-
cebo in preventing propofol injection pain.

Key Words: Fentanyl, Injection pain, Propofol.




Pearson and Nyman said,

» With defining null hypothesis® as well as an alternative hypothesis 3, when P < a, we
can draw a conclusion that “the null hypothesis can be rejected beside of a luck.”

> So, “P < 0.05” means exclusion of a luck, not any big size of effect.

%a hypothesis that there is no effect.
*a hypothesis that the effect is greater than zero.
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P value is difficult to interpret without statistical power.

Significance testing is the most commonly used method for evaluating statistical hypotheses
in genetic studies, including GWASs and exome sequencing studies. However, as described
above, P values are difficult to interpret without some consideration of statistical power, as an
insignificant test can result both from the absence of effect and from inadequate statistical
power. Consideration of statistical power is therefore important not only in the design of
efficient genetic studies but also in the interpretation of statistical findings.

Sham PC, Purcell SM. Statistical power and significance testing in large-scale genetic studies. Nat Rev
Genet. Nature Publishing Group, a division of Macmillan Publishers Limited. All Rights Reserved;
2014;15:335-46.



OF, P > 0.05. Still Not Significant

https://mchankins.wordpress.com/2013/04/21/still-not-significant-2/

>

(barely) not statistically significant
(p=0.052)

a barely detectable statistically
significant difference (p=0.073)

a borderline significant trend
(p=0.09)

a certain trend toward significance
(p=0.08)

a clear tendency to significance
(p=0.052)

a clear trend (p<0.09)
a clear, strong trend (p=0.09)

a considerable trend toward
significance (p=0.069)

a decreasing trend (p=0.09)

a favourable statistical trend
(p=0.09)

a little significant (p<0.1)

a margin at the edge of
significance (p=0.0608)

a marginal trend (p=0.09)

a marginal trend toward
significance (p=0.052)

a marked trend (p=0.07) a mild
trend (p<0.09) a moderate
trend toward significance
(p=0.068) a near-significant
trend (p=0.07) a negative-trend
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1. “ .. showed nearly significant differences --- (P = 0.052)”
2. “ .. showed trend toward significance --- (P = 0.07)”

3. “ .. approached significance --- (P = 0.066)”
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Anesthesia Awareness and the Bispectral Index

Michael S. Avidan, M.B., B.Ch., Lini Zhang, M.D., Beth A. Burnside, B.A., Kevin J. Finkel, M.D.,
Adam C. Searleman, B.S., Jacqueline A. Selvidge, B.S., Leif Saager, M.D., Michelle S. Turner, B.S., Srikar Rao, B.A.,
Michael Bottros, M.D., Charles Hantler, M.D., Eric Jacobsohn, M.B., Ch.B., and Alex S. Evers, M.D.

ABSTRACT

BACKGROUND

Awareness during anesthesia is a serious complication with potential long-term psy-
chological consequences. Use of the bispectral index (BIS), developed from a pro-
cessed electroencephalogram, has been reported to decrease the incidence of anes-
thesia awareness when the BIS value is maintained below 60. In this trial, we
sought to determine whether a BIS-based protocol is better than a protocol based
on a measurement of end-tidal anesthetic gas (ETAG) for decreasing anesthesia
awareness in patients at high risk for this complication.

METHODS

We randomly assigned 2000 patients to BIS-guided anesthesia (target BIS range, 40 to
60) or ETAG-guided anesthesia (target ETAG range, 0.7 to 1.3 minimum alveolar con-
centration [MAC)). Postoperatively, patients were assessed for anesthesia awareness
at three intervals (0 to 24 hours, 24 to 72 hours, and 30 days after extubation).

RESULTS

We assessed 967 and 974 patients from the BIS and ETAG groups, respectively. Two
cases of definite anesthesia awareness occurred in each group (absolute difference,
0%; 95% confidence interval [CI], —0.56 to 0.57%). The BIS value was greater than
60 in one case of definite anesthesia awareness, and the ETAG concentrations were
less than 0.7 MAC in three cases. For all patients, the mean (+SD) time-averaged ETAG
concentration was 0.81+0.25 MAC in the BIS group and 0.82+0.23 MAC in the ETAG
group (P=0.10; 95% CI for the difference between the BIS and ETAG groups, —0.04 to
0.01 MAC).

From the Department of Anesthesiology,
Washington University School of Medi-
cine, St. Louis. Address reprint requests
to Dr. Avidan at Washington University
School of Medicine, 660 S. Euclid Ave.,
Campus Box 8054, St. Louis, MO 63110,
or at avidanm@wustl.edu.

N Engl ) Med 2008;358:1097-108.
Copyright © 2008 Massachusetts Medical Society.



2000 Patients underwent randomization

1000 Were assigned
to the BIS protocol

1000 Were assigned
to the ETAG protocol

33 Were excluded
9 Had technical
difficulties
12 Canceled
surgery
8 Received seda-
tion only
2 Received total
intravenous
anesthesia

2 Received spinal
anesthesia only

26 Were excluded

4 Had technical
difficulties

9 Canceled
surgery

6 Received seda-
tion only

3 Received total
intravenous
anesthesia

4 Received spinal
anesthesia only

967 Were assessed for
anesthesia awareness

974 Were assessed for
anesthesia awareness

Figure 1. Trial Enrollment.
BIS denotes bispectral index, and ETAG end-tidal anesthetic gas.

On the basis of the accounts given by the pa-
tients and the information in the anesthesia re-
cords, an investigator who was unaware of the

included in the maintenance period. Every trace
was analyzed for sustained 30-second periods of
BIS values above the threshold of 60 or ETAG con-
centrations below the threshold of 0.7 MAC dur-
ing the maintenance period. Periods with missing
data were excluded from the analysis.

STATISTICAL ANALYSIS

The primary outcome of the study was a decrease
in definite anesthesia awareness in the BIS group
as compared with the ETAG group. The anticipated
incidence of anesthesia awareness was 1% for the
ETAG group, on the basis of the incidence rates
reported for patients at high risk for anesthesia
awareness,3- and 0.1% for the BIS group, on the
basis of previous studies.>2?* A total of 940 pa-
tients would be required in each group to detect
this 0.9% difference with a one-tailed alpha of
0.05 and a power of 80% with the use of Fisher’s
exact test. Confidence intervals for absolute risk
reduction were calculated with the use of New-
combe’s method without continuity correction.??
There was no interim analysis. The chi-square test,
Fisher’s exact test, an unpaired t-test, and an un-
paired Mann-Whitney test were used for other
comparisons between groups. Intention-to-treat
analysis was planned. Agreement among the ex-
perts who were assessing anesthesia awareness
was quantified with the use of a two-way, ran-
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74.5% of patients who did not have anesthesia the protocols.

awareness. The low mean BIS values in the BIS

This trial has some important limitations. Al-

group could reflect the unwillingness of the an- though the trial did not demonstrate a reduction

N ENGL ) MED 358;11

WWW.NEJM.ORG MARCH 13, 2008

The New England Journal of Medicine
Downloaded from nejm.org on December 3, 2015. For personal use only. No other uses without permission.
Copyright © 2008 Massachusetts Medical Society. All rights reserved.

ANESTHESIA AWARENESS AND THE BISPECTRAL INDEX

in anesthesia awareness, with 95% confidence in-
tervals for absolute risk reduction of definite an-
esthesia awareness of —0.56 to 0.57%, the results
remain consistent with a clinically significant
number needed to treat in order to benefit of 179
and a clinically significant number needed to treat
in order to harm of 175 with the BIS protocol. This
study is also subject to some concerns common
to all studies of anesthesia awareness: the diag-
nosis of anesthesia awareness may be subjective,
the awareness interview may be invalid because
repeated questioning may induce false memories,
and it may be difficult to distinguish between
memories of events in the operating room and
events in the intensive care unit. It is encouraging
that there was good agreement among the three
assessors, who were unaware of the treatment as-
signments, and it was unnecessary to refer any
decision to a fourth assessor.

Anesthesia awareness cannot predictably be
prevented in all patients with the BIS monitoring
protocol used in this study. When a potent vola-
tile anesthetic gas was administered, a structured
protocol based on the BIS was not shown to be
superior to a protocol based on ETAG concentra-
tions for preventing anesthesia awareness. Reli-
ance on BIS technology?* may provide patients and
health care practitioners with a false sense of se-
curity about the reduction in the risk of anesthe-
sia awareness. If BIS monitoring were routinely
applied to all patients in the United States receiv-
ing general anesthesia,” the cost of disposable
electrodes alone would exceed $360 million an-
nually. Our study was unable to demonstrate
superiority of a BIS-guided protocol over an ETAG-
guided protocol for preventing anesthesia aware-
ness and does not provide support for the addi-
tional cost of BIS monitoring as part of stancda




Capnography During Deep Sedation with Propofol by Nonanesthesiologists:
A Randomized Controlled Trial 7

RESULTS: From April 2010 to January 2011, 427 patients were enrolled. In the
capnography group, 206 patients and in the standard care group, 209 patients were
analyzed. The percentage of patients with a hypoxemic episode was 25.7% (53 of 206) in the
capnography group and 24.9% (52 of 209) in the standard care group, resulting in an
absolute difference of 0.8% (-7.5 t0 9.2%).

CONCLUSIONS: We were unable to confirm an additive role for capnography in
preventing hypoxemia during elective nonanesthesiologist-administered propofol
(monotherapy) sedation in healthy women in whom supplemental oxygen is not routinely
administered. Based on the confidence interval, the benefit of adding capnography is at
most an absolute hypoxemia reduction of 7.5%, suggesting that adding it in this practice
setting to the routine monitoring strategy does not necessarily improve patient safety in
daily practice.

7van Loon K, van Rheineck Leyssius AT, van Zaane B, Denteneer M, Kalkman C]J. Capnography During
Deep Sedation with Propofol by Nonanesthesiologists: A Randomized Controlled Trial. Anesth Analg.
2014;119.



Capnography During Deep Sedation with Propofol by Nonanesthesiologists:
A Randomized Controlled Trial 8

RESULTS: From April 2010 to January 2011, 427 patients were enrolled. In the
capnography group, 206 patients and in the standard care group, 209 patients were
analyzed. The percentage of patients with a hypoxemic episode was 25.7% (53 of 206) in the
capnography group and 24.9% (52 of 209) in the standard care group, resulting in an
absolute difference of 0.8% (-7.5 t0 9.2%).

CONCLUSIONS: We were unable to confirm an additive role for capnography in
preventing hypoxemia during elective nonanesthesiologist-administered propofol
(monotherapy) sedation in healthy women in whom supplemental oxygen is not routinely
administered. Based on the confidence interval, the benefit of adding capnography is

at most an absolute hypoxemia reduction of 7.5%, suggesting that adding it in this practice
setting to the routine monitoring strategy does not necessarily improve patient safety in
daily practice.

8van Loon K, van Rheineck Leyssius AT, van Zaane B, Denteneer M, Kalkman CJ. Capnography During
Deep Sedation with Propofol by Nonanesthesiologists: A Randomized Controlled Trial. Anesth Analg.
2014;119.



Research Article

Editors Can Lead Researchers to
Confidence Intervals, but Can’t

Make Them Think

Statistical Reform Lessons From Medicine

Fiona Fidler,"? Neil Th 2 Geoff C

g,' Sue Finch,' and Joanna Leeman'

La Trobe University, Melbourne, Australia, and “The University of Melbourne, Melbourne, Australia

ABSTRACT—Since the mid-1980s, confidence intervals (Cls) have
been standard in medical journals. We sought lessons for psy-
chology from medicine’s experience with statistical reform by
investigating two attempts by Kenneth Rothman to change sta-
tistical practices. We examined 594 American Journal of Public
Health (AJPH) articles published between 1982 and 2000 and
110 Epidemiology articles published in 1990 and 2000. Roth-
man’s editorial instruction to report Cls and not p values was
largely effective: In AJPH, sole reliance on p values dropped
from 63% to 5%, and CI reporting rose from 10% to 54%;
Epidemiology showed even stronger compliance. However,
compliance was superficial: Very few authors referred to Cls
when discussing results. The results of our survey support what
mher research has mdwated Editorial policy alone is mn a
uffi Jfor I reform. Achievii
twl desirable change will require further guidance regardmg

seek lessons for psyck . We | g of confid
intervals (Cls) and eﬂ'ect size, because these are h|ghly d&sm;hle and
now led in psychology (A P: logical A

APA, 2001).

LITTLE INTERDISCIPLINARY DISCUSSION OF NHST

In their 1970 anthology, The Signifi Test C ¥, Morrison
and Henkel noted that there had been little interdisciplinary exchange
concerning NHST issues, even between closely related disciplines.
Their book ined ch from both psychol and sociolo-
gists. Until that time, scrutiny of NHST in the two disciplines had
been “parallel but quite independent” (Morrison & Henkel, 1970b,
p. 182). Unfortunately, there has been little exchange since.

In the mid-1990s, the APA and the American Psychological Society
held symposia to discuss banning NHST from psychiolozy jousals.




Editorial policy alone is not a sufficient mechanism for statistical reform. Achieving
substantial, desirable change will require further guidance regarding use and interpretation
of CIs and appropriate effect size measures.

°Fidler F, Thomason N, Cumming G, Finch S, Leeman J. Editors Can Lead Researchers to Confidence
Intervals, but Can’t Make Them Think: Statistical Reform Lessons From Medicine. Psychological Science.
2004;15:119-26.
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Fig. 1. Percentage of American Journal of Public Health (AJPH) and Epidemiology (Epid.) articles reporting only p values (and no confidence
intervals, Cls), at least one CI, or neither. Error bars are upper-half 95% Cls. The values for Epidemiology are shown by open symbols corre-

sponding to the closed symbols for AJPH.



“All references to statistical hypothesis testing and statistical significance should be
removed from the paper. I ask that you delete p values as well as comments about statistical
significance. If you do not agree with my standards (concerning the inappropriateness of
significance tests), you should feel free to argue the point, or simply ignore what you may
consider to be my misguided view, by publishing elsewhere.

* American Journal of Public Health: 19th in the catogory ‘Public Health’ of SCImago

K enneth Rothman, Vice-Editor, American Journal of Public Health, 1986



Expressing one of CI or P, or Both in NEJM

927 Articles Published in 2008-2013

CI Both P Nothing  Sum
2008 14 (12%) 33 (28%) 48 (41%) 23(19%) 118
2009 19(13%) 39(26%) 50(33%) 42(28%) 150
2010 12(10%) 37 (30%) 47 (38%) 29 (23%) 125
2011 14 (9%) 52(32%) 53(32%) 45(27%) 164
2012 17(9%) 59 (33%) 71(40%) 32 (18%) 179
2013 25(13%) 53(28%) 69(36%) 44(23%) 191




7918 211 ys. CI X3} ofB

927 Articles Published in 2008-2013

Year no CI CI 2101 (95% CI)
2008 441 (362) 516 (404) (-217,135)
2009 322(342) 587 (448)  (-252,41)
2010 288 (300) 342 (287) (-100, 125)
2011 536 (267) 542 (250) (-152, 186)
2012 147(102) 184 (154)  (-101,-3)
2013 144 (129) 151(148)  (-61,24)

No. of citation dataset was retrieved from Web of Science at 3-Dec-2015.



P < 0.05 as against a luck

Luck accumulates when comparisons repeat.

So, limit of luck (av = 0.05) should be re-adjusted.'?

20r P should be re-adjusted.



P < 0.05 as against a luck

Luck accumulates when comparisons repeat.

> So, limit of luck (o = 0.05) should be re-adjusted.

» If comparisons repeat three times, o should be, as one of easiest adjustment technique,

0.05
divided by three = S = 0.017.13

BOr, P is multiplied by 3



P < 0.05 as against a luck

Luck accumulates when comparisons repeat.

> So, limit of luck (av = 0.05) should be re-adjusted.

» If comparisons repeat three times, « should be, as one of easiest adjustment technique,

0.05
divided by three = = = 0.017.14

» Always maintain the overall o = 0.05.

"0Or, P is multiplied by 3
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Glucosamine, Chondroitin Sulfate, and the Two in Combination
for Painful Knee Osteoarthritis

Daniel O. Clegg, M.D., Domenic ). Reda, Ph.D., Crystal L. Harris, Pharm.D., Marguerite A. Klein, M.S.,
James R. O'Dell, M.D., Michele M. Hooper, M.D., John D. Bradley, M.D., Clifton O. Bingham Iil, M.D.,
Michael H. Weisman, M.D., Christopher G. Jackson, M.D., Nancy E. Lane, M.D., John ). Cush, M.D.,
Larry W. Moreland, M.D., H. Ralph Schumacher, Jr., M.D., Chester V. Oddis, M.D., Frederick Wolfe, M.D.,
Jerry A. Molitor, M.D., David E. Yocum, M.D., Thomas J. Schnitzer, M.D., Daniel E. Furst, M.D., Allen D. Sawitzke, M.D.,
Helen Shi, M.S., Kenneth D. Brandt, M.D., Roland W. Moskowitz, M.D., and H. James Williams, M.D.

ABSTRACT
BACKGROUND

Glucosamine and chondroitin sulfate are used to m omnhnm 'nu muln- From the University of Utah School of
center, double-blind, placebo- and celecoxib d Gl Medicine, Salt Lake City (0.0.C, C.GJ.,

AD.S., HJ.W.); the Hines Veterans
operative Studies Program

Arthritis Intervention Trial (GAIT) evaluated their efficacy and safety as a treatment
for knee pain from osteoarthritis. nter, Hines, . (DJ.R.,
he Clinical Research Pharmacy

METHODS Coor inating Center, Albuquerque, N.M.
We randomly assigned 1583 patients with symptomatic knee osteoarthritis to re- (‘I:-'- ")u the ':’“:;" C;"'!'M ‘:'d Com-
ceive 1500 mg of glucosamine daily, 1200 mg of chondroitin sulfate daily, both ',";’i“ “” an of';‘ I‘f:‘ hd"“‘:"
glucosamine and chondroitin sulfate, 200 mg of celecoxib daily, or placebo for 24 Mt?&‘A.:.);m: Univ:v:"nyaneb:lsk‘l
weeks. Up to 4000 mg ofacetzmmophen daily was allowed as rescue analgesia. Medical Center, Omaha (.R.0.); Case

Western Reserve University, Cleveland

was ding to the severity of knee pain (mild IN=1229] () \y 11 R W.M.); the Indiana University

vs. moderate to severe [N=354]). The primary outcome measure was a 20 percent School of Medicine, Indianapolis (J.D.8.,

. N " K.D.B.); the Hospital for Joint Diseases,
decrease in knee pain from baseline to week 24. haummlm and Medicine, New York

RESULTS

The mean age of the patients was 59 years, and 64 percent were women. Overall, glu- &% & T2 T2 e L ics (N E L)
cosamine and chondroitin sulfate were not significantly better than placebo in re- the Presbyterian Hospital of Dallas,

ducing knee pain by 20 percent. As with the rate of to placebo  Dallas .- C-)»'*! Uﬂi*rsiz;f{thll;-fr;:
(60.1 percent), the rate of response to glucosamine was 3.9 percentage points higher ‘”";‘l':‘*lphi_

(P=0.30), the rate of response to chondroitin sulfate was 5.3 points high-
er (P=0.17), and the rate of response to combined treatment was 6.5 percentage points
higher (P=0.09). The rate of response in the celecoxib control group was 10.0 percent-
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l 3238 Patients screened ‘

[ 1655 Excluded

1583 Underwen

t randomization

313 Assigned 317 Assigned 318 Assigned w’;,ic’;’;'f“"i:"ﬁ 318 Assigned
to placebo to glucosamine sulfate chondroitin sulfate to celecoxib
248 (79.2%) 242 (76.3%) 248 (78.0%) 254 (80.1%) 266 (83.6%)
Completed study Completed study Completed study Completed study Completed study
65 Withdrew 75 Withdrew 70 Withdrew 63 Withdrew 52 Withdrew
11 Had an adverse 9 Had an adverse 20 Had an adverse 12 Had an adverse 7 Had an adverse
event event event event event
22 For lack of 27 For lack of 25 For lack of 17 For lack of 11 For lack of
efficacy effica efficacy efficacy effica
17 Were lost to 20 Were lost to 15 Were lost to 16 Were lost to 17 Were lost to
follow-up follow-up follow-up follow-up follow-up
15 For other 19 For other 10 For other 18 For other 17 For other
reasons reasons reasons reasons reasons
Figure 1. Enroliment and Outcomes.
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ment for osteoarthritis.’” A response was classi-
fied as an improvement in pain or function of at
least 50 percent and a decrease of at least 20 mm
on the visual-analogue scale for pain or function
or the occurrence of at least two of the follow-
ing: a decrease in pain of at least 20 percent and
at least 10 mm on the visual-analogue scale; an
improvement in function of at least 20 percent
and a decrease of at least 10 mm on the visual-
analogue scale; and an increase in the patient’s
global assessment score by at least 20 percent and
at least 10 mm on the visual-analogue scale. Since
we prospectively collected data on each compo-
nent, the OMERACT-OARSI response rate is also
reported.

PRODUCT SELECTION

Our study was conducted under an investigational
new drug application, and the study agents were
subject to pharmaceutical regulation by the Food
and Drug Administration (EDA). The Cooperative
Studies Program Clinical Research Pharmacy Co-
ordinating Center, a facility licensed by the FDA,
used a vendor-certification program to evaluate
available commercial products and raw materials
in order to select the suppliers of glucosamine
and chondroitin sulfate. Donated or purchased
ingredients were tested for purity, potency, and
quality. Certificates of analysis were obtained for
the agents, and Drug Master Files were on file
with the FDA. Capsules containing 250 mg of glu-
cosamine hydrochloride, 200 mg of sodium chon-
droitin sulfate, the two in combination, and match-
ing placebo were manufactured, distributed, and
placed on a shelf-life-stability program through-
out the study at the Pharmacy Coordinating Cen-
ter. In addition, 200-mg capsules of celecoxib

after an overnight fast. In patients with diabetes
at enrollment, fasting blood glucose and glycosyl-
ated h lobin levels were itored. A test for
fecal occult blood (Hemoccult, Beckman Coulter)
was performed at the visit at week 24. Medication
was withdrawn from patients in whom diabetes
or gastrointestinal bleeding developed, and the
patients were referred for further evaluation.

STATISTICAL ANALYSIS
An absolute increase in the response rate of 15
percent, as compared with the rate in the placebo
group, was considered to indicate a clinically
meaningful treatment effect. We estimated that
1588 patients would need to be enrolled to pro-
vide the study with a statistical power of 85 per-
cent to detect one or more clinically meaningful
differences between the placebo group and the
glucosamine group, the chondroitin sulfate group,
and the combined-treatment group, assuming a
rate of response of 35 percent in the placebo group
and a withdrawal rate of 20 percent. Pairwise
comparisons of the glucosamine group, the chon-
droitin sulfate group, and the combined-treatment
group with the placebo group were made with
the use of a two-sided chi-square test with an
a value of 0.017 for each comparison (overall
a value, 0.05). A side comparison between cele-
coxib and placebo also used an a value of 0.017.
The data and safety monitoring board reviewed
study performance and safety data annually but did
not conduct interim monitoring of the primary
outcome. Analysis of the primary outcome mea-
sure was conducted according to the intention
to treat.

Analyses of the secondary outcome measures
followed the pairwise-comparison plan described



Variable Likelihood (98.3% confidence interval)

Likelihood of a 20% decrease
in WOMAC pain score

All randomized patients ~ Fr4— H—O—i b [
Patients with mild pain  t—#—i e [ | ——
(WOMAC pain score, E i E
125-300) i : : '
Patients with moderate- ’—f—’—‘ = P h——
to-severe pain (WOMAC | H : H
pain score, 301-400) E E E E
Likelihood of an OMERACT- | ‘ ‘ H
OARSI response E E E E
All randomized patients 14— F—— —— ——
Patients with mild pain I—+—| }-f—o—l I—:°0—| E—O—i
(WOMAC pain score, - . : .
125-300)
Patients with mod K { = { vk i 5 {
to-severe pain (WOMAC E E i E
pain score, 301-400) ) H : '
r T T 1 r T T 1 r T T 1 r T T 1
0.81.0 15 22 0810 1S 22 0810 S 22 0810 15 22
-— -— -— -—
Placebo Glucosamine  Placebo Chondroitin Placebo Glucosamine+  Placebo  Celecoxib Better
Better Better Better Sulfate Better Better Chondroitin Better
Sulfate Better

Figure 2. Pairwise Comparisons of the Overall Likelihood of a Response.

Scores for the pain subscale of the Western Ontario and McMaster Universities Osteoarthritis Index (WOMAC) can range from 0 to
500, with higher scores indicating more pain. A response according to the guidelines of the Outcome M in Rheumatology Clini-
cal Trials and Osteoarthritis Research Society International (OMERACT-OARSI) was classified as an improvement in function or pain of
at least 50 percent and a decrease of at least 20 mm on the visual-analogue scale for pain or function or the occurrence of at least two
of the following: a decrease in pain of at least 20 percent and at least 10 mm on the visual-analogue scale; an improvement in function
of at least 20 percent and a decrease of at least 10 mm on the visual-analogue scale; and an increase in the patient’s global assessment
score by at least 20 percent and at least 10 mm on the visual-analogue scale.




P=0.xxorP = 0.xxx

0.010] Wi pZre 22X & zl2]7}2] 715k, 0,013} 0.001 Alo]o] ZHe A2 A zk2]712], 0.001 ]gkel ZHe
P < 0.001 2 E7]eHo} ghet, BA] chlol|lA] 2] 44] (stopping rule) & A= 9 §Hak AF2]y A7o] L djoj2

wct.

> 227 o £ fel7ir] Hict,

AN
» A5 ofgl] A 2F2]7}2] when P < 0.01 and P > 0.001
P < 0.001 when P = 0.000x.

>



H| 1 2737 (nonparametric test)
7\4%}:110 ;q-_g_o] 7:] o,a_].u:] t?—lz-lo] Z-I;st}— 7—]0113:] 2—]%}:1;7]. O}L]E‘P—]'E Ei*ﬂ' o]—Z :|E].‘_
7HRIct, BE 27} 2] e o]Mo] 152 < EGH 2 L7t o2t 437l 2f ek v B A EAR

25 BB &
t test Mann-Whitney U test
paired t test Wilcoxon signed rank test
ANOVA Kruskal-Wallis test
RMANOVA Friedman test

Pearson’s product moment correlation =~ Spearman’s rank correlation




H A
ELE_;S%] (nonparametric test)

Tl



How to Report Statistics in Medicine
Tom Lang & Michelle Secic, American College of Physicians, 2006, Philadelphia.

How To Report
Statistics
in Medicine

Annotated Guidelines for Authors,
Editors, and Reviewers

1st Edition in 1997 (367 pages)
2nd Edition in 2006 (490 pages)




Uniform Requirement for Manuscripts - - -
International Committee of Medical Journal Editors.

Uniform Requirements for Manuscripts Submitted to Biomedical
Journals: Writing and Editing for Biomedical Publication

Updated April 2010

Publication Ethics: Sponsorship, Authorship, and Accountability
International Committee of Medical Journal Editors

he following information is available to be viewed/
printed in Adobe Acrobat pdf format.

1. Statement of Purpose
A. About the Uniform Requirements
B. Potential Users of the Uniform Requirements
C. How to Use the Uniform Requirements

11 Ethical Considerations in the Conduct and
Reporting of Research
A. Authorship and Contributorship
1. Byline Authors
2. Contributors Listed in Acknowledgments
B. Editorship
1. The Role of the Editor
2. Editorial Freedom
C. Peer Review
D. Conflicts of Interest
1. Potential Conflicts terest Related to
Individual Authors’ Commitments
2. Potential Conflicts of Interest Related to
Project Support
3. Potential Conflicts of Interest Related to
Commitments of Editors, Journal Staff, or
Reviewers
E. Privacy and Confidentiality
1. Patients and Study Participants
2. Authors and Reviewers
E. Protection of Human Subjects and Animals in
Rescard
111 Publishing and Editorial Issues Related to

Publication in Biomedical Journals

A. Obligation to Publish Negarive Studies

B. Corrections, Retractions, and “Expressions of
Concern”

C. Copyright

D. Overlapping Publications

Duplicate Submi

Redundant Publication

Acceptable Secondary Publication

Competing Manuscripts Based on the Same

Study

i

E. Correspondence
Supplements, Theme Issues, and Special Series
Electronic Publishing

Advertising

Medical Journals and the General Media
Obligation to Register Clinical Trials

G.
H.
L
1.
IV. Manuscript Preparation and Submission
A. Preparing a Manuscript for Submission to
Biomedical Journals
1. a. General Principles
b. Reporting Guidelines for Specific Study
Designs
2. Title Page
Conflict-of-Interest Notification Page
Abstract and Key Words
Introduction
Methods
a. Selection and Description of
Participants
b. Technical Information
<. Statistics

B

<

Results

Discussion

© e

10.
11
12,

Tlustrations (Figurcs)
. Legends for Illustrations (Figures)
13. Units of Measurement
14. Abbreviations and Symbols
B. Sending the Manuscript to the Journal
V. References
A. Print References Cited in this Document
B. Other Sources of Information Related to
Biomedical Journals

VI About the International Committee of Medical
Journal Editors




AMA Manual of Style

American Medical Associations

AMA
MANUAL
OF STYLE

Oxford University Press, 10th edition, 2007
(1032 pages)

ide for Authors and Editors




$a%t

ik,

221RH2RE 71

&



$a%t
&, FERARSRE 71RHgRet

a
A A
muscular relaxation reached maximum at

O
-
3731 minutes from intravenous administration of - - -

]

2}+7F
2 HA

i



FERAF SILE O - paigtoans grel gt

“1 mmHg7H] 2389 Y

- Mean blood pressure at 3 minutes after endotracheal intubation was
75.4 (12.2) mmHg , - - -

*1 mmHg7I2] 2%8% CO, 5%

- The difference between the ET¢p, and Paco, was 10.4 £ 8.9 mmHg in group Y and
4.6 £ 3.9 mmHg in group O (P < 0.05). - - -
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1. Cardiac out increased after aortic valvular replacement from 2.412 to 3.137 .
2. Cardiac out increased after aortic valvular replacement from 2.41 to 3.14 .

3. Cardiac out increased after aortic valvular replacement from 2.4 to 3.1 .
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Of the 18 patients having malignant tumors, only 3 died.
Here,

1. The ratio of dead to alive was 3:18 in patients having malignant tumors.
2. The proportion of death is 3/18 in - - -
3. Death occurred in 3 of 18 patients.
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This finding is significant in everyday anesthesia.
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Table 1. Patient Characteristics
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Table 1. Patient Characteristics
Table 1. Characteristics of 567 Patients Having Malignant Melanoma
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Table 2. Causes of Death
Table 2. Leading Causes of Cancer Death in Korea, 2008
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‘We expect that
aaking

Introduction

iterature o asis ther decisions in a number of areas, from
patien care to national public health polices Furthermre, it
udi and

Keowledge—used a wrong resesrch method o spplied  right
‘method n & wrong way and published these resits? O, what

rescarchers efforts—that couid bae been saved fthe study had
ot been undertaken. A wrongly-conducted study alo brings

terpretng o slctivlyreporing 3 methodologialycorrct

study?
“These reports would be valuelessto physicans and patients,
and would make it diffcult for people to ead snd refe to the
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been ncedlesly exposed to the risks involved in the study.
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which are concerned with satistics and epidemiologic method-
ology.

‘The min purpose of statistcal revews i to check tht the
study was carrid out sppropriately, that the results present
{ntegrity and accuracy, and that there is o exror o seectvere-
porig e, Erors el e cements hat ae ot ot
There ae two kinds of errors—s exror and random

ertor (23] Random error occursinconsistently, and s unrelated
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