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In the previous lesson you learned how
to:

* Explain why factorial experiments can have very
small per-condition n’s and still be well-powered.

* Explain why it is often possible to examine
additional factors in a factorial experiment without
the need to increase the number of participants to
maintain power.
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In this lesson you will learn how to:

 Explain why increasing the number of levels of a
factor to three or more—for even one factor—
requires a substantial increase in the number of
participants to maintain power.



Developing an intervention aimed at reducing

viral load among HIV+ individuals who drink
heavily

* Suppose there are 4 candidate components:
* Motivational interviewing (no, yes)

* Peer mentoring (no, yes)

* Text message support (no, yes)

* Mindfulness meditation (no, yes)



Choosing an experimental design:
Comparison of options

Comparison of Features of Design Alternatives for Hypothetical HIV Study
Number of Participants

Desien Number of Experimental Needed to Maintain Can Interactions Be
& Conditions Power = .8 Estimated?
(d=.3)
Individual Experiments 8 1,408 No
Comparative Treatment 5 880 No
Factorial (main effect) 16 352 Yes



Per-
PEER TEXT MIND  condition
n

Experimental
condition

Let’s return to the
example.

It has 4 factors:

Ml with 2 levels

PEER with 2 levels
TEXT with 2 levels
MIND with 2 levels

1
2
3
4
5
6
7
8
9

Soit’s a 2x2x2x2,
or 24
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What would happen if instead of adding a factor, you
wanted to add a level to a factor?

* e.g. TEXT would be No, Low, High



Experiment Per-

al condition & 110 U2 Y OIS conditionn
1 No No No No Y, 15
y) N N N Y Y 15 4/
N BT B e Sonowit'sa
. . 3 No No Low No Y, 14
ThIS Stl” haS 4 4 No No Low Yes Y, 15 2)(2)(3)(2 or 3
5 No No High No Ys 15 )
fa Cto rS : 6 No No High Yes Yo 14 2 3 3
7 No Yes No No 77 15
8 No Yes No Yes ?8 15
. 9 No Yes Low No 79 14
M| with 2 levels o | ve | tow | ve | ¥ |
No Yes High No Yy 15
PEER with 2 levels o | e | we | v | 7 | w
Yes No No No Y 15 T h us t h ere
[ ] —
TEXT with 3 levels o v v | e | R [ o
Yes No Low No Yis 14 are
MIND 1 h 2 | I Yes No Low Yes 715 15
Wlt eve S Yes No High No Y, 15 2x2x3x2=24
Yes No High Yes 718 14 .
e | ve | wo | [ W | experimental
Yes Yes No Yes o 15
Yes Yes Low No Vo 14 con d |t| ons
Yes Yes Low Yes 722 15
Yes Yes High No 723 15
Yes Yes High Yes 724 14




:;‘E:;:T'::: MI PEER TEXT MIND  Outcome conz;;n .
1 No No No No Y, 15 .
2 No No No Yes ?2 15 Th e re I S n OW
3 No No Low No 73 14
4 No No Low Yes Y, 15 .
5 No No High No 75 15 S I I g h t
T h e 3 5 2 (] No No High Yes 76 14
— variability in
t . ° t 8 No Yes No Yes ?8 15 y
participants . T T T -
No Yes Low Yes 710 15 per—cond Itlon
° . —
a re d IVI d e d No Yes High No f“ 15
No Yes High Yes Y, 14 . h ° °
Yes No No No 713 15 n ) t I S I S
a m O n g 24 Yes No No Yes Vi 15
Yes No Low No 715 14 1 m rt t
d b Yes No Low Yes Y16 15 u n I po a n .
CO n It I O n S . Yes No High No Yy, 15
Yes No High Yes 718 14
Yes Yes No No 719 15
Yes Yes No Yes Yao 15
Yes Yes Low No 721 14
Yes Yes Low Yes 722 15
Yes Yes High No 723 15
Yes Yes High Yes 724 14




] :;‘f:;::‘t‘::: Mi PEER TEXT MIND Outcome conz;;n .
The ma I n effECt 1 No No No No 7 15
2 No No No Yes ?2 15
of MI = mean of 3 No o o | o 7, ”
4 No No Low Yes Y, 15
141 5 No No High No Ys 15
conditions 13—
7 No Yes No No 77 15
24 IVI I N U S 8 No Yes No Yes ?8 15
9 No Yes Low No 79 14
f 1 — 1 2 No Yes Low Yes 710 15
m e a n O * No Yes High No Yy 15
No Yes High Yes 712 14
Yes No No No 713 15
Yes No No Yes 714 15
Each level of M1 o | e | o | v | T |
Yes No Low Yes Yie 15
1 —_— Yes No High No Y, 15
St I I I N_ 1 7 6 ¢ Yes No High Yes 713 14
Yes Yes No No 719 15
Yes Yes No Yes ?20 15
. Yes Yes Low No 721 14
Power remains Yes Yes Low Yes 7 15
Yes Yes High No 723 15
t h e Sa m e ) Yes Yes High Yes Y., 14




:;‘E:;:T'::: MI PEER TEXT MIND  Outcome conz;;n . ,
TEXT has 3 . O N WP N Let’s look at
2 No No No Yes ?2 15
I I 3 No No Low No 73 14 H : h N
eve S nOW, 4 No No Low Yes Y, 15 Ig VS. Oo
. 5 No No High No Ys 15
SO tWO ma IN 6 No No High Yes Y, 14
7 No Yes No No 77 15
8 No Yes No Yes 78 15 .
effects: N e e e [ Assume this
No Yes Low Yes Yo 15
I 4 No Yes High No Yy 15 ff .
et S Say No Yes High Yes Y, 14 e eCt IS
Yes No No No 713 15
High vs. No N N T T PO expected to be
g * Yes No Low No Yis 14 p
Yes No Low Yes 715 15
and Low vs. N T T T AR no smaller
Yes No High Yes Yis 14
Yes Yes No No 719 15 h h h
N O Yes Yes No Yes Y30 15 t a n t e Ot e r
Yes Yes Low No 721 14
Yes Yes Low Yes 722 15 m a i n effe Cts
Yes Yes High No 723 15 *
Yes Yes High Yes 724 14




Experiment Per-

al condition et 110 U2 Y OIS conditionn
This main effect R —
. 2 No No No Yes ?2 15
is the mean of I B e e S
o .. 4 No No Low Yes Y, 15
conditions 5, 6, N T % e e 7 =
6 No No High Yes Ye 14 ” I b .
11, 12,17, 18, . | - | . [ w | v | = All else being
8 No Yes No Yes ?8 15 .
23, 24 MINUS . T T T R A equal, power will
No Yes Low Yes 710 15
the mean of e T T e 7. i be reduced.
. . No Yes High Yes 712 14
conditions 1, 2, e | N0 | N | m | ¥u |
Yes No No Yes Y., 15
7 8 13 14 19 Yes No Low No Vs 14
, , , , , Yes No Low Yes 715 15
2 O Yes No High No Yy 15
Yes No High Yes 713 14
Yes Yes No No 719 15
Yes Yes No Yes Yy 15
h 1 h Yes Yes Low No 721 14
T IS means t e Yes Yes Low Yes 722 15
_ I | ~ 2 O Yes Yes High No Y, 15
per eve N~1 * Yes Yes High Yes Yy 14




Now |
V4
Et S Experim
- ent
CO n S | d condition Mi
ider the 1 ==
L 2 . EXT
OW VS | : . MIND Out
. No . . ==
C O 4 0 N 2 - ) condition
m No o Y n
p a ri S > No No = « ?1 15
° 7 No N High - i3 It IS I .
E == 1= E ikel
Th iS i 9 NO Y:S - o Zg, 12 LOW y the
10 - S N Y6
b S a I SO 11 No :es L,\(l)tv Yec; z : VS . N O
e L 1
ased | momm—— SE=s e
O No Y a
N 4d 13 e High - z : 3 .
p e - 14 Yes > hi s Zm ex n I S
r I e V = - . Y 15 p e
el : e 1 o
N 16 Yes - N : | t O
~ 1 2 O 17 Yes No LNO Ye(; 7 14 h a Ve
. 18 Yes :O sz No ZM is a S m a I I
19 : NO High — le 15 effe C . e r
20 Yes - . - Yle 4 t S
Y Yes High : 15 . I Ze t h
21 es ” i« _17 H I a n
22 Yes Yes No = - : g h VS
23 Yes : - - 14 ® LO
24 Yes Yes Low " : Vo : W.
Yes Yes = - : ?21 15
Yes H?gh Nes . : I f
High Ye(; s : S O’ p O
== wer wi
4 ; r wil
; e reduc !
ed

further.




How to bring power up to what it was
before the addition of the 3 level

* All else being equal, this requires obtaining more
participants

* Suppose both main effects expected to be about the
same size as the other (e.g. main effect of M/)



How to bring power up to what it was
before the addition of the 3 level

* [t would be necessary to add about 176 more
participants
* This is an increase of 50%



How to bring power up to what it was
before the addition of the 3 level

* But note that the Low vs. No comparison is likely to
have a smaller effect size

* This would require even more participants



Conclusions

* [t is possible to add one or more factors and
maintain power without adding participants

* S0, adding one or more factors to a factorial
optimization trial is often an efficient strategy



Conclusions

* However, adding a level of a factor usually requires
at least 50% more participants

* S0, adding even one level to a factor can be costly



If you are considering including > 2 levels
in a factor in an optimization trial:

* Remember: the 2% factorial experiment is generally
the most efficient

* Do you really need that in-between level?



If you are considering including > 2 levels
in a factor in an optimization trial:

* One strategy:

* Start by using 2 levels to ascertain that thereis a
difference between High and No

* Then if there is, examine Low vs. No in a subsequent
experiment

* If there is no difference between High vs. No, do you care
about Low vs. No?



In this lesson you learned how to:

 Explain why increasing the number of levels of a
factor to three or more—for even one factor—
requires a substantial increase in the number of
participants to maintain power.
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In the next lesson you will learn how to:

* Explain the concept of experimental control in a
factorial design.
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