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Conceptual Selection of Experiments
Basis & Data Entry

Graphical Literature search,
Analysis experiments survey

Users Determination of Meta-Design

Selection of Statistical Model

Post-Analysis Evaluation
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Positive Attributes Classical Other

Clearly defined criteria for Y /
inclusion or exclusion

Odds ratios (OR), relative risk | Continuous variables
Measures of outcome (RR), continuous variables, can be extended to
analyzed hazard ratios (from survival logistic regression
analysis), incidence rates methods
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Positive Attributes Classical Other

Pooled OR, RR, standard mean Weighted,
Outcomes difference, meta regression, regression means,
confidence intervals confidence intervals

Publication bias Funnel plots _




Study —

Lee et al 1983 (1983)
Stevenson et al 1984 (1984)
Pennington et al 1985 (1985)
Anderson & Malmo 1985 (1985)
Phatak et al 1986 (1986)
Roussel et al 1988 (1988)
Roussel et al 1988 (1988)
Stevenson et al 1988 (1988)
Stevenson et al 1990 (1990)
Lewis et al 1990 (1990)
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Risk ratio
(95% CI)

1.53 (1.27,1.83)
1.22(0.99,1.51)
1.18 (0.79,1.78)
0.83 (0.61,1.13)
1.24 (1.07.1.44)
2.10 (1.33,3.33)
1.41 (1.08.1.84)
1.39 (0.95,2.04)
1.21 (1.06,1.39)
0.77 (0.41,1.43)
1.10 (0.95.1.28)

1.24 (1.11,1.38)

3.33013

% Weight

12.3
11.0
5.2
7.6
14.0
4.3
8.8
57
14.6
2.6
13.9



79008 Meta Analyses: Benefits and Pitfalls
ACID

FORUM




79008 Meta Analyses: Benefits and Pitfalls
ACID

FORUM




Meta Analyses: Benefits and Pitfalls

%
M, mean M, mean W eight

Author Duration  Diet SMD (95% Cl1) (SD); Treatment  (SD); Control (1-v)

|
Bonomi et al. (1996) 150 TMR e — 0.26 (-0.45, 0.98) 15, 35.7 (6.66) 15, 34.1(538) 7.49
Zimmerly & Weiss (2001)-1 100 TMR ——— :_ 0.24(-0.49,0.97) 14,378 (3.74) 15, 36.9(3.87) 7.24
Zimmerly & Weiss (2001)-2 100 TMR —— 072(-0.02, 1.46) 15, 397 (3.87) 15, 36.9(3.87) 7.06
Bergsten et al. (2003} 420 FMR —— 0.34 (0.03, 0.65) 81, 34.6 (4.65) 81,331(486) 4021
Rosendo et al. (2004) 70 TMR ———E— -0.18(-0.81, 0.46) 20, 34.8 (5.81) 18, 358(552) 9.5
Ferreira et al. (2007}-1 TMR —i— 0.04(-0.87,0.94) 10,242 (2.82) 9 24.1(2.82) 477
Ferreira et al. (2007)-2 TMR —i— — 0.96 (0.00, 1.91) 9, 44.5 (282) 10, 41.8(2.82) 423
Enjalbert et al. (2008) 42 PMR ; 0.26 (-0.88, 1.40) 6, 29.6 (3.45) 6,28.7(3.45) 299
Enjalbert et al. (2008} 42 FMR —‘—i— -0.11(-0.85 0.63) 14, 32.7 (5.39) 14,33.3(539) 7.04
Enjalbert et al. (2008) 77 FMR E > 116 (-0.08, 2.40) 6, 42.3 (3.45) 6,38.3(3.458) 252
Enjalbert et al. (2008) 77 PMR ——:— 0.35(-0.39, 1.10) 14, 44.2 (5.38) 14, 42.3(5.39) 6.94
|-V Owverall (I-sguared = 0.0%, p = 0.561) <> 0.30 (0.11, 0.50) 204 203 100.00
D+L Owerall <> 0.30 (011, 0.50)
with estimated predictive interval i . (0,08, 0.53)

i

|

| : |
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Effect sizes and Cls (Milk vield!l)
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Begg's funnel plot with pseudo 95% confidence limits
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Begg's funnel plot with pseudo 95% confidence limits

SMD
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Study —

Schuler (1988)
Sauer (1989)
Sauer (1989)
Erasmus (1993)
Erasmus (1993)
Vanderwerf (1998)
Vanderwerf (1998)
Vanderwerf (1998)
Dhiman (1999)
Dhiman (1999)
Granzin (1999)
Granzin (1999)
Green (1999)
Green (1999)
Phipps (2000)
Phipps (2000)
Phipps (2000)
Ruiz (2001)
Broderick (2004
Broderick (2004
Green (2004)
Green (2004)
Green (2004)
Green (2004)
Green (2004)
Green (2004)
Green (2004)
Green (2004)
Green (2004)
Green (2004)
Green (2004)
Green (2004)
Erasmus (2005)
Erasmus (2005)
Granzin (2005)
Granzin (2005)
Gallardo (2005)
Gallardo (2005)
Gallardo (2005)
Eifert (2005)
Eifert (2005)
Erasmus (2006)
Erasmus (2006)
Bell (2006)

Bell (2006)
Zahra (2006)
Petersson-Wolfe (2007)
Petersson-Wolfe (2007)
Odongo (2007)

Alzahal (2007)

Alzahal (2007)

Alzahal (2007)
Grainger (2007)

Overall (95% Cl)

Effect Size
p-value: 0.001
Heterogeneity

chi-squared

P= 0.948
I2=0

Standaraised iviean aifrt.

(95% ClI)

8 (-1.53,0.97)
1.19 (-2.07,-0.32)
-1.19 (-2.07,-0.32)
-0.03 (-0.65,0.59)
. 0.16 (-0.46,0.78)
0.00 (-0.69,0.70)
-0.06 (-0.76,0.63)
-0.14 (-0.83,0.55)
-0.29 (-1.09,0.52)
0.00 (-0.80,0.80)
-0.62 (-2.28,1.03)

I
I
—
—
—1
—
.
T
T
| 2.96 (0.36,5.57)
| 0.37 (-0.87,1.61)
L 0.05 (-0.56,0.67)
I -0.06 (-0.78,0.65)
I
E——
—H
N
—

| -0.37 (-1.09,0.35)
-0.31 (-1.03,0.41)
-0.19 (-0.91,0.53)
| -0.75 (-1.58,0.08)
L 0.06 (-0.74,0.86)

0.00 (-0.19,0.19)
-0.03 (-0.23,0.16)
-0.20 (-0.39,0.00)
0.01 (-0.19,0.20)
-0.08 (-0.28,0.11)
-0.12 (-0.32,0.07)
| -0.09 (-0.46,0.28)

_al -0.09 (-0.48,0.29)
il -0.26 (-0.63,0.12)
. 0.04 (-0.32,0.41)
o 0.00 (-0.38,0.38)
iy i -0.13 (-0.51,0.24)
A -0.55 (-1.45,0.34)

0.00 (-0.88,0.88)
-0.13 (-0.94,0.67)
. -0.47 (-1.28,0.34)
' -0.02 (-0.54,0.49)
I -0.01 (-0.53,0.50)
4 -0.12 (-0.64,0.40)

| 0.31 (-1.09,1.71)

I B 0.00 (-1.39,1.39)
N -0.12 (-0.99,0.76)
—
—H
o
—i
— =
.
T

|

[
[

I

&

0.13 (-0.75,1.01)

-0.10 (-1.15,0.95)
[ . 0.58 (-0.50,1.65)
[ -0.15 (-0.44,0.14)
| -0.15 (-0.57,0.26)
-0.30 (-0.71,0.12)
-0.48 (-1.29,0.33)
| -0.40 (-1.21,0.40)
. 0.17 (-0.63,0.97)
o, 0.35 (-0.46,1.15)
-0.12 (-1.17,0.93)

-0.10 (-0.16,-0.04)

|
-5.56895

|
0 5.56895
Standardised Mean diff.

% Weight

0.5
0.5
0.9
0.9
0.7
0.7
0.7
0.5
0.5
0.1
0.1
0.2
0.9
0.7
0.7
0.7
0.7
0.5
0.5
9.2
9.4
9.1
9.2
9.4
9.1
2.6
24
2.5
2.6
24
25
0.4
0.5
0.5
0.5
1.3
1.3
1.3
0.2
0.2
0.5
0.5
0.3
0.3
a1
2.0
2.0
0.5
0.5
0.5
0.5
0.3
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Study

Jordan & Swa (1979)-1
Jordan & Swa (1979)-2
Edwards et al. (1980)-1
Edwards et al. (1980)-2
Folman et al. (1981)-1
Folman et al. (1981)-2
Bruckental. (1986)-1
Bruckental. (1986)-2
Howard (1987)

Caroll et al. (1988)
Bruckental et al. (1989)-1
Bruckental et al. (1989)-2
Canfield et al. (1990)-1
Canfield et al. (1990)-2
Elrod & Butler (1993)
Sklan & Tinsky (1993)
Carroll et al. (1994)

Barton et al. (1996)

Son et al. (1996)

Burke et al. (1997)-1
Burke et al. (1997)-2
Garcia-Bojalil et al. (1998)-1
Garcia-Bojalil et al. (1998)-2
McCormick et al. (1999)-1
McCormick et al. (1999)-2
Bruckental et al. (2000)-1
Bruckental et al. (2000)-2
Westwood et al. (2000)
Chapa et al. (2001)-1
Chapa et al. (2001)-2

Law et al. (2009)-1

Law et al. (2009)-2

Diets

Intermediate CP 16.3%
High CP 19.3%

15% CP

17% CP

16% CP

20% CP

Medium protein group (MP)
High protein group (HP)
20%CP

20% CP (Seperately fed)
HSBM 21% CP

HFM 21% CP

High protein cows

High protein heifers (1st lact)
High protein (Heifers)
Doublepro

Soybean meal plus fishmeal
20% CP

High & low Fat, Low Escape Protein

Dairy A Fishmeal
Dairy B Fishmeal
15.7%DIP 0%Fat
15.7%DIP 2.2%Fat
Early lact HPMRUP
Early lact MPMRUP
16.7% 32%RUP
18.0% 35%RUP
HD Lac

HCP 22.8% CP
MCP 16.6% CP
15% CP

18% CP

M-H Overall (I-squared = 0.0%, p = 0.536)

D+L Overall

with estimated predictive interval

Preg Duration
Estimated PR 94
Estimated PR 94
Estimated PR 300
Estimated PR 300
CR- (d 40-50) 122
CR- (d 40-50) 122
Estimated PR

Estimated PR

% pregnant 139
1st service CR 95
PR (wk 16) 112
PR (wk 16) 168
1st service CR 93
1st service CR 93
1st service CR

1st service CR 120
1st service CR 113
1st service CR 110
1st service CR 70
1st service CR 133
1st service CR 133
Estimated PR 120
Estimated PR 120
1st service PR 120
1st service PR 120
1st service CR (d 45) 88
1st service CR (d 45) 88
1st service PR n
1st service PR 195
1st service PR 204
1st service PR 150
1st service PR 150

Reduces risk of pregnancy |

Parity

w2 2T EITOD I 20D 0DDOD0DDDDDDZ 0O ZEZZ

RR (95% Cl)

0.80 (0.4, 1.45)

0.60 (0.29, 1.23)

1.14 (053, 2.48)

1.14 (053, 2.48)

0.78 (0.42, 1.44)

0.75 (0.38, 1.50)

T
—
1
]
]
1
_=_— —_— 1.21 (0.75, 1.95)
1
1

0.88 (0.47, 1.63)

B 1.00 (0.85, 1.18)

0.87 (0.58, 1.32)
0.90 (0.72, 1.13)
0.72 (0.55, 0.95)

0.67 (0.27, 1.66)

0.63 (0.26, 1.50)
0.74 (056, 0.99)
1.19 (0.90, 1.59)
1.10 (0.80, 1.51)

|
!
|
o
=
1]
)
|

1.08 (0.61, 1.91)

1.49 (0.79, 2.83)
0.96 (0.74, 1.25)
1.13(0.71, 1.78)

1.00 (0.40, 2.50)

1.47 (0.43, 5.01)
0.94 (0.61, 1.46)
0.59 (0.34, 1.02)

0.75 (0.20, 2.75)

A

I
)
L)
T
)
1
I
—_— 1 0.75 (0.48, 1.19)
(]
I
1
—

_e

1.00 (0.31,3.23)

0.43 (0.18, 1.04)
0.42 (0.16, 1.11)
1.14 (0.74, 1.77)
0.94 (058, 1.52)
0.91 (0.84, 0.98)
0.92 (0.86, 1.00)

(0.86, 1.00)

Events,
Treatment

8/15
6/15
8/18
8/18
14120
9120
6/12
712
40/47
16/28
47172
35/67
5/16
5/16
25/41
37/53
23i31
14/32
14/30
65/160
33/150
5/11
4110
24162
14/58
314
414
17/40
522
418
17127
15/29
537/1178

Increases risk of pregnancy

Events,

Control

10115
10115
718
7118
1119
1119
8/12
8/12
46/54
19129
47165
47165
7115
8/16
32/39
31/53
21131
13132
10132
67/159
26/133
5/11
3/11
25/61
25/61
414
414
22139
1019
1019
16129
16129
586/1158

Weight
(M-H)

1.70
1.70
1.19
119
1.92
1.92
136
136
7.28
3.17
8.40
8.11
1.23
136
5,58
5.27
3.57
221
1.65
11.43
469
0.85
0.49
4.28
414
0.68
0.68
3.79
1.82
1.65
2.62
272
100.00

.161

-

6.21
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Jordan & Swa (1979)-1
Jordan & Swa (1979)-2
Edwards et al. (1980)-1
Edwards et al. (1980)-2
Folman et al. (1981)-1
Folman et al. (1981)-2
Bruckental. (1986)-1
Bruckental. (1986)-2
Howard (1987)

Caroll et al. (1988)
Bruckental et al. (1989)-1
Bruckental et al. (1989)-2
Canfield et al. (1990)-1
Canfield et al. (1990)-2
Elrod & Butler (1993)
Sklan & Tinsky (1993)
Carroll et al. (1994)

Barton et al. (1996)

Son et al. (1996)

Burke et al. (1997)-1
Burke et al. (1997)-2
Garcia-Bojalil et al. (1998)-1
Garcia-Bojalil et al. (1998)-2
McCormick et al. (1999)-1
McCormick et al. (1999)-2
Bruckental et al. (2000)-1
Bruckental et al. (2000)-2
Westwood et al. (2000)
Chapa et al. (2001)-1
Chapa et al. (2001)-2

Law et al. (2009)-1

Law et al. (2009)-2

0.02
0.02
-0.14
-0.25
-0.01
0.01
-0.22
-0.43
0.12
-0.29
-0.49

0.05 0.25 1.00

Relative Rick (loa scale)

4.00

0.80[ 0.44 , 1.
.29,

OrOOORPOOORRRPORRPRPPROOOO0O0ORO0ORRREO
OFRPDMAANONOUTODRDNORPROPAORERPNOONOCOOOONSNNERERERO
DANWOOUIODRMNNOWOOOOOAMANNNONOOUIORAMADMNO
COO0000000000000000000000000000
OONEFPERPRAWONWORARMNNNOOOOOONNONOIODMWASNOIO
ODNODOOOFRORRPRWORPAMOROOOONOINOOINONGIWW
RPRRPRPRWONRPRUONRPRRNRPRPRRORRORRRRERRRENNR



79008 Meta Analyses: Benefits and Pitfalls
ACID

FORUM




79008 Meta Analyses: Benefits and Pitfalls
ACID

FORUM




Meta Analyses: Benefits and Pitfalls

VIRTUS
——yy



