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Randomization
o

Randomization ensures that each patien td@&egxan
equal chance of receiving any of th@m‘é@tzﬁ‘lents
under study, generate compara&@ﬂ@terventlon
groups, which are alike @@Ifgh\é |mportant
aspects except foré@@i éfvention each groups
receives: o N’O(\g\o’o‘\

Alloc%gb@ﬁi@??ot determined by the investigator,
?@aﬁs or participants

\6
© Afocatlon IS not predictable based on a pattern



Randomization

Covariates are distributed equally across the groups at\6

baseline \oe\o\\
Not always (especially if N is small)! 6@6%\6@\@\
Affects both measured and, more |mpg@t§ @
unmeasured variables ,O\\\agoie 0®
G2 2 e

The risk of imbalance remgm% @&én after properly
executed randomaegwﬁ\ 5o

Table 1 in @Q‘Eﬁ%lll provide a comparison of
treatme @Fﬁ? @?nparlson groups (with p-values)

{{{aﬂ%qeﬁ?satlon has been performed correctly, chance is the only
0\990 @@pl‘énatlon for any observed difference between groups, in which
case statistical tests are considered superfluous

CONSORT statement: “significance testing of baseline differences
In RCTs should not be performed, because it is superfluous and
can mislead investigators and their readers”
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Gastric bypass surgery vs intensive lifestyle and medical \oe\ N
intervention for type 2 diabetes: the CROSSROADS ralgm%@@\

o\
controlled trial e \\a@

\e\a \6\\'6
David E. Cummings' - David E. Arterburn?® « Emily O. Westbrook* ]cqelcz\ l&?mae 2

Skye D. Stewart® - Chun P. Chan* - Steven N. Bock™” -« Jeffrey T. Lan ‘\\]G
Mario Kratz® - Karen E. Foster-Schubert' « David R. Flum* 66\) d\ ‘50
O e e@
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= To compare gaﬁw I ®9pass surgery versus intensive
Ilfestyle deé?meééﬁcal Intervention for type 2 diabetes Iin
paQteﬂ?%\Wﬁh BMI<35

gxﬂ@opeqﬁ Yabel parallel-group RCT in three US institutions

= Outcome measures: diabetes remission at 1 year (<6%
HbAlc, off all diabetes medications)



Data analysis

The randomised RYGB and LMI groups were assessed Lq;&o@a'
demographic and baseline health differences using&;l@}e’ia Man—
Whitney test or Fisher’s exact test as applicaggaa“a@é@\

R \C

o\ ¢
... we tested for differences in health %lgwfber@eg\ etween
. T -\ C
baseline and follow-up within ea%@\ar?}gd(\ﬁé‘ntlon group, and also
for differences in the magn'gydé?g&ac‘ﬂange In outcomes

between intervention ggslipg =
. NP .
... Given the §9m§l\ggsi%e, there was not enough statistical

power to ‘g@ﬁ@@j&ﬁ%rmality assumptions necessary to use
par@mét?g@éﬁalysis methods such as a t test; instead, we used
dﬁ‘éor{m‘lfaarametric Wilcoxon Signed Rank test and Mann—
Whitney tests.



Characteristic Surgical (n=15) ILMI (n=17) p value
Age (vear) 52.0(8.3) 54.6(6.3) 04
Female sex (%) 80.0 58.8 03 .
_ o \O*
White ethnicity (%) 80.0 64.7 Og
Body weight (kg) 108.8 (14.9) 112.8 (16.5) . be\'@ﬁ
Height (cm) 168.4(7.9) 174.1 (10.3) . O\6 . 60\‘
BMI (kg/m”) 383 (3.7 37.1(3.5) 2 6\ . d\\'a\\ 0.3
Waist circumference (cm) 121.7(10.2) 120.8 w(\ @6\ 0.8
Waist-to-hip ratio 1.0(0.1) eﬁ?{ a\a 0.8
Body fat by DEXA (%) 47.6(5.4) \ S‘?@\\ 0.6
Body fat by BEI (%) 41.4(6.3) \6 0.3
VOapmax by ETT 19.6 (2.6) 'a\ 21 1(3.6) 0.4
HbA . (%) 7.7 (L 0) 6\)\' 6() \ 73 (09) 0.4
HbA ;¢ (mmol/mol) 60.7 6\ 56.3 0.4
Fasting plasma glucose (mmol/1) 2 6) 85(26) 0.7
Fasting plasma insulin (pmol/T) GP\ \%{@\)Q 186 (135) 0.6
Use of insulin (%) P\ P\ (\‘3 47.1 0.5
Duration of known diabetes (years) q g\ 11.4(4.8) 6.8 (52) 0.009
Dyslipidaemia (%) 3o O(\G 86.7 82.4 1.0
Cholesterol (mmo é(a 6 (6\
Total \6 43(LO) 44 (08) 0.5
L Q‘ 7 24(07 22(06 0.4
) 16 e( A4(0.7) (0.6) '
%\*ﬁgL 0 \‘ 1.1(0.3) 1.1 (02) 0.6
\QQO T lﬁ:\emlq (mmol/1) 1.7 (0.7) 23(15) 0.1
0 ertension (%) 80.0 94.1 0.3
Blood pressure (mmHg)
Systolic 129.3 (20.6) 120.1 (9.6) 0.3
Diastolic 77.0(10.2) 74.8 (7.5) 0.9

Table 1 Baseline characteristics of randomised study participants

Values are mean (SD)
p value is a Mann—Whitney two-sample statistic or Fisher’s exact test
BEI, bivelectrical impedance analysis; ETT, exercise tolerance test



Test parametrici e test non parametrici per la verifica delle
Ipotesi

1 Test parametrici: le popolazioni da cui vengono estratti | campion#'j\sguﬁ% Q
distribuite secondo una curva gaussiana (0 approssimata), d((\egiﬁ‘i ‘%\Q&f\?j‘ue

parametri (media e deviazione standard) . \\a\'\a‘ @‘5\
N\

.« o\ AW
— Questo fa si che questi test siano applicabili solo %qﬁé?ie&mﬁﬁi\abili in grado di
seguire tale distribuzione, ossia le variabili\)qg@\\%ot@\{jeé?

S
— Se non siamo sicuri della normo-d&t@l@&z@i%@eéﬁella variabile quantitativa o se le
varianze dei campioni sono r@?@%i\@i@e tra loro o ancora se la dimensione del
campione & molto piéc\ptag<€(9§\%ovremmo utilizzare un test non parametrico
ol

R~

(o) : : .
1 Test non Eé}‘r{%mc\l‘: prevedono un minor numero di assunzioni sulla natura
dellgg‘&}g?ré{m‘é%ni originarie
Owev ol & S : - ioni
— Utﬁlzzano invece delle osservazioni i ranghi (numero d’ordine delle osservazioni
stesse)
— Non sono basati su parametri della popolazione di origine

— Minor potenza statistica



Test dei ranghi con segno di Wilcoxon

] Questo test puo essere utilizzato per verificare se un campione casuale
possiede una certa mediana o se le differenze appaiate hanno mediana B’wi

ao. G\O\O

. . . NI
1 E’l'equivalente non parametrico del test t di Student per Can&@&\\l\\méﬁatl
(dipendenti) ,\a\\’a“ @
. . . VT A AN
1 E’diinteresse la differenza tra i valori mediani dlgﬁaé@\%oppla
2° 0?2
. . cO .. . .
1 Una volta calcolata la differenza pe%ragﬁ})gcmﬁla, Si ignorano i segni e:
= siordinano i loro valori assoluti d IcC piu grande
. . ©) S\
= Sl aSSsegna a clascuno un a@b . na\e
. . E\ A0 . .
= siassegnaa C|ascu%r@bo éj@@%no positivo 0 negativo
= sicalcolano Ie(t,g@n Ga‘g\@ﬁ’\anghi positivi e negativi
: ) : : :
v Sotto |pgt\g1§|9g%gl‘@\&| aspetteremo un numero uguale di ranghi + e -

d ‘T%Q;ééﬁ\r‘](oad%\btesi nulla considerando il test statistico:

QWY ©¢ T—u T= somma dei ranghi piu piccola
= My = somma media dei ranghi
O7=dev standard di T

) Linterpretazione del risultato segue la stessa logica vista per i test
parametrici (p<0.05: test significativo)




Test di Mann-Whitney della somma dei ranghi

1 Viene utilizzato per confrontare due campioni estratti da popolazioni
indipendenti 0¥

1 Adifferenza del test t non richiede che le due popolazioni onggq@’)%aw 0
distribuite normalmente o che le loro varianze siano u%&f\g‘boa ‘\6\\

NGV
] Esso pero assume che le distribuzioni abbiano I%g\&”é%@{@ﬁ%a generale.
- Questo test, testa l'ipotesi nulla che le medigt@e?’g‘gdmadue popolazioni siano
uguali. 066\)\2‘6\ e
) Testiamo l'ipotesi nulla conside@@db él(ég@t statistico:
P e S
P‘Q(\a\e W = somma dei ranghi piu piccola

NI
— WE:@_Q:QWQ o M, = somma media dei ranghi

\O O, = dev standard di T

X

approssimativamente normale con media O e ds 1.

 Linterpretazione del risultato segue la stessa logica vista per i test
parametrici (p<0.05: test significativo)



Variable — surgical (N-15) M1 (N-17) | Paive

Age (years) 52,0 (8,3) 54,6 (6,3) 0,4 \O\OQ\ |
S
v i\
"
. _ _ \\,&(\a 6\%‘\6\\6\\
Variabile continua 2 2 @
- . . 0‘\6 9:,\6\’\'a
Gruppi indipendenti Ao e
au@ ™
o 66\6
MO o
AN
QNP‘ ey
292 Zon
\ o
Test M%@p%yuhﬁney
N
0‘5\’\\\l {\Ge\‘

O’\OQ %) el



Test esatto di Fischer

. . - \O*
] Quando i dati sono conteggi di frequenze, assolute o \0\0‘5\
percentuali, di categorie di variabili qualitative, | rlsult%y(j‘ré?q\a;\\
sono espressi da dati su scala quantitativa e quinghp r;é{cﬁ\‘a
confronto tra gruppi non € possibile fare rifeg’@l\é@@\a

distribuzione Gaussiana o a quelle de\k,gﬁi)%émfént
: . NN
= test chi quadro (x?) di m%ga)ei@(gea;&%\
P‘$O ?\Q(Gga
J Nel caso in cui in HQ&’%\ Q&S%ZXZ Il numero delle

osservazioni édaﬁnOQ@O& 20 o una delle frequenze attese €
inferiore @ﬂ’@ﬁ\ette di calcolare direttamente la

e .\
p é\%@glﬁz yeSatta.
O\aQo Qe)‘\%est esatto di Fischer
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Female sex (%) 58,8 0,3 o
: \08\0
$O ot
C : \\,&(\‘3 %',\d\’\»6
Variabile categorica AN 0@
0 e 8@
(o)
et
036\(;6 &
Test esatto di Flshe‘ghca““
s QNP‘ (\Q\(\
Q@(f&\a &
. QQ‘Q e(e\a
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Table 1 Baseline characteristics of randomised study participants

Characteristic Surgical (n=15) ILMI (n=17) p value
Age (vear) 52.0(8.3) 54.6(6.3) 04
Female sex (%) 80.0 58.8 D -
White ethnicity (%) 80.0 64.7 Q\
Body weight (kg) 108.8 (14.9) 112.8 (16.5) G\'@
Height (cm) 168.4(7.9) 174.1 (10.3) 60\‘
BMI (kg/m”) 383 (3.7 37.1(3.5) d \6\
Waist circumference (cm) 121.7(10.2) 120. Sw %\6 0.8
Waist-to-hip ratio 1.0(0.1) { 6 0.8
Body fat by DEXA (%) 47.6(5.4) \655% %@\\a\ 0.6
Body fat by BEI (%) 41.4(6.3) 2 3@( 2) 0.3
VOauma by ETT 19.6 (2.6) 'a\\ 21 1(3.6) 0.4
HbA . (%) 7.7 (L 0) 6\)\' 66 \ 73 (09) 0.4
HbA ;¢ (mmol/mol) 60.7 e 6\ 56.3 0.4
Fasting plasma glucose (mmol/1) 2.6) 85(26) 0.7
Fasting plasma insulin (pmol/1) D\GP‘ 1 (@!)Q 186 (135) 0.6
s ot s T5%) X +71 in
Duration of known diabetes (years) q P\ O(\g\ 11.4 (4,8) 6.8 (52) 0.009
Dyshpidacma | o] & B0 52 R
Cholesterol (mmo é(a\a 6\0\\
Total QQ e\a 43(LO) 44 (08) 0.5
24(0.7) 22(06) 0.4
“%Ia 06\‘6( 1.1(0.3) 1.1 (02) 0.6
\QQO emlq (mmol/1) 1.7 (0.7) 23(15) 0.1
0 ertension (%) 80.0 94.1 0.3
Blood pressure (mmHg)
Systolic 129.3 (20.6) 120.1 (9.6) 0.3
Diastolic 77.0(10.2) 74.8 (7.5) 0.9

Values are mean (SD)
p value is a Mann—Whitney two-sample statistic or Fisher’s exact test
BEI, bivelectrical impedance analysis; ETT, exercise tolerance test




Am J Clin Nutr 2014:99:463-71.

Diets naturally rich in polyphenols improve fasting and postprandial
dyslipidemia and reduce oxidative stress: a randomized

- 11-3 .
controlled trial N
o
e\
Giovanni Annuzzi, Lutgarda Bozzetto, Giuseppina Costabile, Rosalba Giacco, Anna Mangione, Gaia AJW \\_

Marilena Vitale, Claudia Vetrani, Paola Cipriano, Giuseppina Della Corte, Fabrizio Pasanisi, Ga éf@ &q«z}b@

and Angela A Rivellese " 6\\6(\ @%
WG
P
‘3\\6 \16(6
TABLE 1 0 0(\
Baseline characteristics of the 4 groups of participants in the dietary mte]\@@q studﬁ\
P\ ? 6\5- High High p_olyphenols P value
Control D\G A\é-l%}q Cn3s polyphenols and high LCn3s (ANOVA)
: , Y S
Sex (M/F) 6\\% g\ 8/11 9/11 8/11
Age (y) a2 U4 % 9O’ 56 + 8 53+9 55+ 9 0.645
Body weight (kg) 0\‘6 6\{) > 10 86 = 12 87 = 11 84 = 12 0.858
BMI (kg/m?) 'a( QG( 33 %3 32+4 323 30x3 0.126
Waist circumference (c,m (e \6 104 = 7 105 = 104 =9 101 =8 0.601
Systolic blood ple B 120 = 7 121 = 12 126 £ 16 119 9 0.231
Diastolic blo ssme qﬁrﬁ 76 = 8 74 £ 7 76 =9 73 £ 8 0.663
Fastin @Q& tri 1des (mg/dL) 120 = 47 138 = 68 120 = 60 125 = 78 0.787
Fasting plasma cholesterol (mg/dL) 194 = 38 191 = 26 194 = 34 193 = 27 0.992
HDL cholesterol (mg/dL) 43 = 10 41 = 11 43 =9 44 + 14 0.855
LDL cholesterol (mg/dL) 118 = 30 114 = 22 117 = 26 112 = 30 0.874
Fasting plasma glucose (mg/dL) 104 = 12 104 = 12 100 £9 103 = 11 0.498
Urinary 8-isoprostane (ng/24 h) 1176 = 485 1037 = 475 1433 = 752 1385 = 660 0.169

"LCn3, long-chain n—3 PUFA.
2Mean = SD (all such values).
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