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CSIRO Data

• 6 randomised controlled trials pooled.
• 287 participants: 187 HP, 107 LP at 12 months
• Total group -6.7 vs -3.8 kg
• Total Fat -5kg vs -2.8kg
• Peripheral fat -2.3kg vs 0.9 kg
• 12 month abdominal fat:  8.6 vs 9.2 
• 12 month peripheral lean: 21.9 vs 21.4 kg
• TG  -0.37 vs -0.16 mmol/L
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Fat/lean mass
• Krieger meta analysis (2006)  87 intervention studies 

looking at diet composition-only 7 >12 weeks.
• < or =35-41.4% carbohydrate were associated with a 

1.74 kg greater loss of body mass, a 0.69 kg greater loss 
of fat-free mass, a 1.29% greater loss in percentage 
body fat, and a 2.05 kg greater loss of fat mass than 
were diets with a higher percentage of energy from 
carbohydrate. 

• In studies that were conducted for >12 wk, these 
differences increased to 6.56 kg, 1.74 kg, 3.55%, and 
5.57 kg, respectively. 

• Protein intakes of >1.05 g/kg were associated with 0.60 
kg additional fat-free mass retention compared with diets 
with protein intakes < or =1.05 g/kg. 

• In studies conducted for >12 wk, this difference 
increased to 1.21 kg. 
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Meta analysis (Atkins)
• Nordmann 2006: 5 trials, 447 individuals 
• 6 months, individuals assigned to low-

carbohydrate diets had lost more weight than 
individuals randomized to low-fat diets (weighted 
mean difference, -3.3 kg; 95% confidence 
interval [CI], -5.3 to -1.4 kg). 

• Gone at 12 months (weighted mean difference, -
1.0 kg; 95% CI, -3.5 to 1.5 kg). 

• There were no differences in blood pressure. 
• Triglyceride and HDLC values changed more 

favorably in individuals assigned to low-
carbohydrate diets:TG weighted mean 
difference, -0.25 mmol/L; (95% CI, 0.43 to -0.06 
mmol/L; and for HDL 0.12 mmol/L (0.04-0.21 
mmol/L)
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Meta analysis

• Total cholesterol and low-density 
lipoprotein cholesterol values changed 
more favorably in individuals assigned to 
low-fat diets (weighted mean difference in 
low-density lipoprotein cholesterol after 6 
months, 0.14 mmol/L; 95% CI, 0.03-0.26 
mmol/L). 
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Meta analysis

• High protein diets vs normal protein diets
• At least 10% protein difference planned or 

expected (eg Atkins diets) and on diets for 
4-24 months. 3 months or less excluded

• Actual difference more usually 2-5% at the 
end of study

• 1393 high protein, 1395 normal protein
• 30 studies, 5 significant effect of protein
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Study name Statistics for each study Sample size Std diff in means and 95% CI

Std diff Standard Lower Upper High 
in means error limit limit p-Value Protein Control Total

Brehm et al 2003 [31] -1.021 0.328 -1.665 -0.377 0.002 22 20 42
Brinkworth et al 2004a [18] -0.097 0.325 -0.733 0.539 0.765 19 19 38
Brinkworth et al 2004b [12] 0.110 0.305 -0.488 0.709 0.718 21 22 43
Brinkworth et al 2009 [26] -0.354 0.243 -0.830 0.122 0.145 33 36 69
Claessens et al 2009 [28] 0.035 0.306 -0.565 0.636 0.908 32 16 48
Clifton et al 2008 [13] -0.035 0.225 -0.476 0.407 0.878 41 38 79
Dansinger et al 2005 [21] 0.208 0.224 -0.232 0.647 0.354 40 40 80
Das et al 2007 [23] 0.057 0.343 -0.615 0.729 0.868 17 17 34
Due et al 2004 [14] -0.341 0.285 -0.899 0.218 0.232 25 25 50
Farnsworth et al 2003 [34] 0.108 0.265 -0.411 0.628 0.683 28 29 57
Foster 2003 -0.293 0.332 -0.943 0.357 0.377 20 17 37
Gardner et al 2007 [22] 0.104 0.166 -0.220 0.429 0.529 73 73 146
Gordon et al 2008 [33] 0.412 0.426 -0.423 1.247 0.333 9 15 24
Keogh et al 2007a [15] 0.150 0.325 -0.487 0.787 0.645 19 19 38
Keogh et al 2007b [25] 0.147 0.401 -0.638 0.933 0.713 13 12 25
Lasker et al 2008 [36] -0.517 0.288 -1.080 0.047 0.072 25 25 50
Layman et al 2005 [38] -0.873 0.427 -1.710 -0.035 0.041 12 12 24
Layman et al 2009 [20] -0.235 0.176 -0.580 0.110 0.182 64 66 130
Lean 1997 -0.188 0.191 -0.562 0.187 0.327 53 57 110
Lejeune et al 2005 [27] -0.212 0.189 -0.583 0.158 0.262 53 60 113
Lucsombe et al 2003 [35] -0.110 0.334 -0.765 0.545 0.742 17 19 36
Luscombe-marsh et al 2005 [37] -0.104 0.265 -0.625 0.416 0.694 27 30 57
McAuley et al 2006 [19] -0.143 0.279 -0.689 0.403 0.607 28 24 52
Sacks et al 2009 [11] -0.093 0.070 -0.230 0.045 0.185 408 408 816
Seshadri et al 2004 [32] -0.694 0.234 -1.153 -0.234 0.003 35 43 78
Skov et al 1999 [30] -0.589 0.289 -1.156 -0.023 0.041 25 25 50
Stern 2004 -0.234 0.175 -0.577 0.108 0.181 64 68 132
Thorpe et al 2008 [24] -0.045 0.196 -0.429 0.340 0.820 52 52 104
Westerterp-Plantenga et al 2004 [40] -0.114 0.165 -0.437 0.208 0.488 73 75 148
Yancy 2004 -0.923 0.241 -1.395 -0.451 0.000 45 33 78

-0.184 0.052 -0.287 -0.082 0.000 1393 1395 2788
-2.00 -1.00 0.00 1.00 2.00

Favours High Protein Favours Control

Weight
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16.23 18.35 20.48 22.60 24.73 26.85 28.97 31.10 33.22 35.35 37.47

0.60

-0.06

-0.72

-1.38

-2.04

-2.70

-3.36

-4.02

-4.68

-5.34

-6.00
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Fat/lean mass

• 670 high protein and 660 normal protein 
had DEXA for body composition.

• Difference -0.39kg standardised mean 
(mean/SD)-equivalent to about 0.8-1kg fat 
mass difference.

• No effect on lean mass at all-one small 
individual trial different –positive effect with 
high protein diet.
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Study name Statistics for each study Sample size Std diff in means and 95% CI

Std diff Standard Lower Upper High 
in means error limit limit p-Value Protein Control Total

Brehm et al 2003 [31] -0.879 0.323 -1.513 -0.245 0.007 22 20 42
Brinkworth et al 2004a [18] -0.060 0.325 -0.696 0.576 0.852 19 19 38
Brinkworth et al 2004b [12] -0.263 0.306 -0.864 0.337 0.390 21 22 43
Brinkworth et al 2009 [26] -0.244 0.242 -0.718 0.230 0.314 33 36 69
Claessens et al 2009 [28] -0.594 0.312 -1.206 0.018 0.057 32 16 48
Clifton et al 2008 [13] 0.000 0.225 -0.441 0.441 1.000 41 38 79
Das et al 2007 [23] -0.295 0.345 -0.971 0.381 0.392 17 17 34
Due et al 2004 [14] -0.476 0.287 -1.038 0.086 0.097 25 25 50
Farnsworth et al 2003 [34] -0.036 0.265 -0.556 0.483 0.891 28 29 57
Gardner et al 2007 [22] -0.088 0.159 -0.400 0.224 0.579 79 79 158
Gordon et al 2008 [33] 0.233 0.423 -0.596 1.062 0.581 9 15 24
Lasker et al 2008 [36] -0.579 0.289 -1.145 -0.014 0.045 25 25 50
Layman et al 2005 [38] -0.957 0.431 -1.802 -0.112 0.026 12 12 24
Layman et al 2009 [20] -2.623 0.239 -3.092 -2.154 0.000 64 66 130
LeJeune et al 2005 [27] -0.382 0.190 -0.754 -0.009 0.045 53 60 113
Lucsombe et al 2003 [35] 0.000 0.334 -0.654 0.654 1.000 17 19 36
Luscombe-Marsh et al 2005 [37] 0.069 0.265 -0.451 0.590 0.793 27 30 57
McAuley et al 2006 [19] -0.031 0.278 -0.577 0.514 0.910 28 24 52
Westerterp-Plantenga et al 2004 [40] -0.354 0.166 -0.679 -0.029 0.033 73 75 148
Yancy -0.445 0.232 -0.899 0.010 0.055 45 33 78

-0.393 0.057 -0.505 -0.282 0.000 670 660 1330
-2.00 -1.00 0.00 1.00 2.00

Favours High Protein Favours Control

Fat Mass
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Study name Statistics for each study Std diff in means and 95% CI

Std diff Standard 
in means error p-Value

Brehm et al 2003 [31] 0.028 0.309 0.927
Brinkworth et al 2004a [18] -0.474 0.329 0.149
Brinkworth et al 2004b [12] -0.338 0.307 0.271
Brinkworth et al 2009 [26] 0.564 0.246 0.022
Claessens et al 2009 [28] -0.186 0.307 0.544
Clifton et al 2008 [13] -0.110 0.225 0.624
Dansinger et al 2005 [21] 0.228 0.224 0.309
Das et al 2007 [23] -0.052 0.330 0.875
Due et al 2004 [14] -0.696 0.291 0.017
Farnsworth et al 2003 [34] 0.151 0.265 0.569
Foster et al 2003 [10] 0.012 0.330 0.972
Gardner et al 2007 [22] 0.022 0.159 0.888
Keogh et al 2007a [15] -1.112 0.349 0.001
Keogh et al 2007b [25] -0.016 0.400 0.968
Lasker et al 2008 [36] 0.530 0.288 0.065
Layman et al 2005 [38] 0.910 0.429 0.034
Layman et al 2009 [20] 0.078 0.175 0.657
Luscombe-Marsh et al 2005 [37] -0.072 0.265 0.786
McAuley et al 2006 [19] 0.148 0.279 0.596
Sacks et al 2009 [11] -0.024 0.108 0.822
Seshardri et al 2004 [32] 0.133 0.228 0.558
Yancy 0.037 0.183 0.841

0.003 0.069 0.969
-2.00 -1.00 0.00 1.00 2.00

Favours High Protein Favours Control

LDL cholesterol
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Study name Statistics for each study Std diff in means and 95% CI

Std diff Standard 
in means error p-Value

Brehm et al 2003 [31] 0.320 0.311 0.303
Brinkworth et al  2009 [26] 0.614 0.247 0.013
Brinkworth et al 2004a [18] 0.038 0.324 0.906
Brinkworth et al 2004b [12] 0.045 0.305 0.882
Claessens et al 2009 [28] 0.625 0.313 0.046
Clifton et al 2008 [13] 0.222 0.226 0.325
Dansinger et al 2005 [21] 0.530 0.228 0.020
Das et al 2007 [23] -0.189 0.344 0.583
Due et al 2004 [14] 0.279 0.284 0.326
Farnsworth et al 2003 [34] 0.032 0.265 0.905
Foster et al 2003 [10] 0.667 0.339 0.049
Gardner et al 2007 [22] -0.049 0.159 0.756
Keogh et al 2007a [15] -0.244 0.326 0.453
Keogh et al 2007b [25] 0.507 0.407 0.213
Lasker et al 2008 [36] 0.582 0.289 0.044
Layman et al 2005 [38] 0.900 0.428 0.036
Layman et al 2009 [20] 0.073 0.175 0.678
Luscombe-Marsh et al 2005 [37] -0.086 0.265 0.746
McAuley et al 2006 [19] 0.114 0.278 0.682
Sacks et al 2009 [11] 0.133 0.070 0.058
Seshardri et al 2004 [32] 0.000 0.228 1.000
Yancy 0.619 0.188 0.001

0.224 0.060 0.000
-2.00 -1.00 0.00 1.00 2.00

Favours Control Favours High protein

HDL cholesterol
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Study name Statistics for each study Std diff in means and 95% CI

Std diff Standard 
in means error p-Value

Brehm et al 2003 [31] -0.632 0.317 0.046
Brinkworth et al 2004a [18] 0.134 0.325 0.681
Brinkworth et al 2004b [12] -0.326 0.307 0.288
Brinkworth et al 2009 [26] -0.564 0.232 0.015
Claessens et al 2009 [28] -0.866 0.319 0.007
Clifton et al 2008 [13] 0.028 0.225 0.902
Dansinger et al 2005 [21] 0.172 0.224 0.442
Das et al 2007 [23] -0.030 0.343 0.929
Due et al 2004 [14] -0.437 0.286 0.127
Farnsworth et al 2003 [34] -0.335 0.267 0.210
Foster et al 2003 [10] -0.767 0.342 0.025
Gardner et al 2007 [22] 0.074 0.159 0.640
Keogh et al 2007a [15] 0.091 0.325 0.778
Keogh et al 2007b [25] -0.263 0.402 0.514
Lasker 2008 -0.540 0.288 0.061
Layman et al 2005 [38] -1.538 0.465 0.001
Layman et al 2009 [20] -1.093 0.188 0.000
Luscombe-Marsh et al 2005 [37] -0.341 0.267 0.202
McAuley et al 2006 [19] -0.489 0.282 0.083
Sacks et al 2009 [11] -0.110 0.070 0.117
Seshadri et al 2004 [32] -0.456 0.231 0.048
Yancy -0.538 0.187 0.004

-0.369 0.085 0.000
-2.00 -1.00 0.00 1.00 2.00

Favours High Protein Favours Control

Triglyceride
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Regression of Protein %:Treatment on Std diff in means

Protein %:Treatment

St
d 

di
ff

 in
 m

ea
ns

18.43 20.31 22.20 24.08 25.97 27.85 29.73 31.62 33.50 35.39 37.27

0.80

0.42

0.04

-0.34

-0.72

-1.10

-1.48

-1.86

-2.24

-2.62

-3.00
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Modifiers

• If Atkins diets (very low CHO and high fat) 
removed both changes in HDL and TG still 
significant, although smaller.

• Moderate CHO restriction has lipid effects.
• Systolic Blood pressure –no effects. 

Diastolic Blood pressure-minor effects.
• Insulin and glucose no effects.
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Conclusions

• Despite very poor compliance to the diets 
a recommendation to eat more protein has 
modest effects on body fat and lipids.

• Efforts to improve compliance required.


