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Glossary 
 
AD Air displacement plethysmography  
BIA Bioelectrical impedance assessment 
BMI Body mass index 
BF Body fat 
BFM Body fat mass 
BW Body weight 
CLA Conjugated linoleic acid 
CI Confidence interval 
CT Computed tomography 
DXA Dual-energy x-ray absorptiometry  
EE Energy expenditure 
FFA Free fatty acid 
FFM Fat free mass 
FFQ Food frequency questionnaire 
FSANZ Food Standards Australia New Zealand 
Hydro Hydro densitometry 
IR Infrared 
ITT Intention to treat 
LBM Lean body mass 
LCD Low calorie diet 
ND No data 
NS Not statistically significant 
OGTT Oral glucose tolerance test 
PP Per protocol 
RER Respiratory exchange ratio 
RMR Resting metabolic rate 
RQ Respiratory quotient 
SAD Sagittal abdominal diameter 
VLCD Very low calorie diet 
WHR Waist to hip ratio 
 
BMI categories used throughout this report 
 
Normal weight <25 
Overweight 25 to <30 
Obese BMI >= 30 
Mildly obese BMI 30-32 
Moderately obese BMI 30 to < 35 
Severely obese BMI 35-40 
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Summary 
 
FSANZ undertook a systematic review to assess whether the CLA isomers cis-9, trans-11 
(c9, t11) and trans-10, cis-12 (t10, c12) in an approximate 1:1 ratio reduce body weight or 
positively influence body composition, such as reducing body fat mass or increasing lean 
body mass. Twenty-six studies met the inclusion criteria for this assessment. To minimise 
the potential confounding effects of age, weight, and exercise, and to take into account 
duration of treatment, the studies were grouped according to the effect of CLA on body 
weight and body composition: 
 

1. following initial weight reduction 
2. in combination with prescribed exercise 
3. in studies of 6-12 months duration in overweight and mildly obese adults 
4. in studies of less than six months duration in normal weight, overweight and obese 

adults 
5. in studies in overweight children and adolescents. 
 

FSANZ also undertook a comparable meta-analysis of changes in body fat mass following 
CLA administration in adults to that undertaken in the meta-analysis by Whigham et al. 
(2007).  
 
FSANZ concludes from these two approaches that the evidence is supportive of a small 
reduction in body fat mass of 1-2 kg among overweight or mildly obese adults as a result of 
consuming CLA in supplement form in the amount recommended by the Applicant. However, 
the clinical significance of this amount of fat loss at the individual level is likely to be minimal 
and, at a population level, any potentially beneficial effect of change in body fat mass on 
overall health would depend on simultaneous changes in factors such as blood lipids.  
 
In addition, a range of uncertainties remain in relation to the effect of CLA on fat mass: 
 

 there is no evidence of a dose effect 
 

 as most of the research supporting the evidence for an effect on fat mass has been 
done in women and using supplements, the effect may not apply to other populations 
or when similar doses of CLA are added to food 

 

 there is insufficient evidence of an effect on fat mass in children 
 

 the means by which CLA might reduce body fat remain unclear although one study is 
suggestive of an increase in energy expenditure 

 

 the methods used to measure changes in fat mass are at the limit of their validity when 
small changes of 1-2 kg are observed. 

 
In terms of the effect of CLA on body weight, the trend is for a fall in body weight although it 
is not statistically significant, and there is limited evidence that CLA positively influences lean 
body mass or assists in maintaining weight or preventing weight regain following initial 
weight loss.  
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1. Introduction 
 
The Applicant, Cognis GmbH, is seeking to amend Standard 1.5.1 – Novel Foods of the 
Australia New Zealand Food Standards Code (the Code) to approve the use of a chemically 
defined mixture of approximately equal amounts of the cis-9, trans-11 (c9, t11) and trans-10, 
cis-12 (t10, c12) CLA isomers in the form of triglyceride esters. They recommend 1.5 g 
Tonalin® CLA be added to individual serves of food with a recommended daily consumption 
of 4.5 g Tonalin® CLA. The reason for adding Tonalin® CLA to food is as a useful adjunct in 
weight control programmes and diets.  
 
Interest in CLA is partly due to animal research indicating it affects body weight and body 
composition, potentially by altering energy expenditure (Plourde et al., 2008). However, the 
effects can be species-specific and may not be able to be extrapolated to humans (Wahle et 
al. 2004).  
 

2. Methods 
 
FSANZ has undertaken a systematic review of the literature that included an analysis of the 
effect of CLA on measures of body composition (see Inclusion and Exclusion criteria below). 
 
The meta-analysis by Whigham et al. (2007) describing the effect of CLA on change in fat 
mass is also considered. It includes studies published in 2006 or before and one study that 
was in press.  
 
2.1 Literature Search Strategy 
 
The Applicant provided numerous published peer reviewed papers. The reference lists of the 
papers provided were searched for further relevant work. In addition, FSANZ conducted a 
search in PubMed using the terms: conjugated linoleic acid OR CLA. The following limits 
were applied to the search: humans, controlled clinical trial. The search was last run on 
31 March 2010. A CLA specific website was also searched http://fri.wisc.edu/clarefs.htm 
(last accessed on 23 November 2010). 
  
2.2 Inclusion and Exclusion Criteria 
 
The following inclusion criteria were used by FSANZ to select studies for detailed evaluation:  
 

 a statement that the trial was randomised, double-blinded, and placebo-controlled 
 

 either a parallel or crossover design 
 

 the intervention had to be CLA in an approximate 1:1 ratio of the c9, t11 and t10, c12 
CLA isomers 

 

 one of the following had to be reported: body weight, body fat mass (kg), lean body 
mass (kg) or energy metabolism 

 

 no co-interventions with potentially active substances, except diet and physical activity 
 

 minimum duration of three weeks 
 

 published as a full report to allow critical evaluation. 

http://fri.wisc.edu/clarefs.htm


 

 6 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1:  Flow of study consideration and reasons for exclusions in the systematic 
review 

Potentially relevant papers identified and 
screened (n=70) 

Additional studies excluded (n=29) 
 
Atkinson et al. (1999) and Belury et al. (2003) – studies not published in full. 
Chouinard et al. (2007) – this article is a second report; the same data are 
published in Watras et al. (2006) which is included in this assessment. 
Lopez Roman et al. (2007) – this article is in Spanish and an English version of 
the full text was not available. Although fat mass was reported it was only in 
graphical form, with no estimate of variance. 
Moya et al. (2008) – the full text of this article was not available. 
Colakoglu et al. (2006) – only single-blind with control group not given a 
placebo, and CLA preparation not adequately described to establish 
composition or purity. 
Gaullier et al. (2005) – Data for weeks 0-52 captured in Gaullier et al. (2004); 
open-label from weeks 52-104, i.e. no randomisation and no control. 
Thrush et al. (2007) – no randomisation and no control. 
Ahrén et al. (2009); Attar Bashi et al. (2006); Cornish et al. (2009); Diaz et 
al. (2008); Sneddon et al. (2008); Tarnopolsky et al. (2007); Yonei et al. 
(2007) and Zhao et al. (2009) – gave CLA in conjunction with other potentially 
active ingredients without a CLA only group for comparison. 
Desroches et al. (2005); Kreider et al. (2002); Malpuech-Brugère et al. 
(2004); Medina et al. (2000); Risérus et al. (2004a); Sluijs et al. (2010) ; 
Tricon et al. (2004) and Zambell et al. (2000) – examined preparations 
differing in isomer composition and ratio to that of the product being assessed. 
Syvertsen et al. (2006) – second report of Gaullier et al. (2007). 
Risérus et al. (2002b) and Risérus et al. (2004b) – subsequent reports of 
Risérus et al. (2002a) 
Herrmann et al. (2009); Raff et al. (2008); Thom et al. (2001) and Whigham 
et al. (2004) – did not report results in sufficient detail to calculate the effect 
size. 
 

Studies included in the assessment report 

(n=26; see Table A1).  

Studies excluded because they did not include at least one of the body 
composition measurements of interest as an outcome variable: body weight, 
body fat mass, lean body mass or energy metabolism (n=13) 
 
Aryaeian et al. (2008); Benito et al. (2001); Fielitz et al. (2007); Ingelsson 
and Riserus (2008); Iwata et al. (2007); Moloney et al. (2004); Naumann et 
al. (2006); Ramakers et al. (2005); Song et al. (2005); Tholstrup et al. 
(2008); Tricon et al. (2006); Turpeinen et al. (2006) and Wanders et al. 
(2010) 
 

Potentially relevant papers considered in more 
detail (n=54) 
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2.3 Studies identified 
 
Figure 1 summarises the reason for exclusion of 44 of the 70 studies identified. Twenty-six 
studies have been included. The majority used a parallel study design1. Three studies 
utilised a crossover design2 (Petridou et al., 2003 (which contains two studies); Pinkoski et 
al., 2006; Norris et al., 2009).  
 
Unlike SD1 and SD3, the focus of this report is on studies that included CLA in an 
approximate 1:1 ratio of the c9, t11 and t10, c12 CLA isomers. The reason for this difference 
is that SD1 and SD3 focus on safety whereas this report focuses on efficacy. As such, the 
assessment has only considered the potential efficacy of forms of CLA that are similar to 
Tonalin® CLA. 
 
2.4 Administration and Form of Conjugated Linoleic Acid 

 
Most studies administered CLA and placebo in the form of soft gel capsules which were 
identical in appearance. The purity of the CLA comprised between 70% to above 80% with 
the balance of capsule weight comprising other lipids. In this report, the dose of CLA, unless 
otherwise stated, refers to the total daily amount of c9,t11 and t10,c12 isomers. For 
example, if study participants were given 4 g of a CLA supplement per day but the total 
amount of the two CLA isomers of interest was 75% then the dose of CLA is reported as 3 g 
CLA per day. 
 
A small number of studies administered CLA in food such as milk or yoghurt (Bonet-Serra et 
al., 2008; Laso et al., 2007; Nazare et al., 2007; Racine et al., 2010) but only Nazare et al. 
(2007) and Racine et al. (2010) added a control fat to the dairy product to replace the CLA. 
 
2.5 Study Limitations and Confounding Factors 
 
The Applicant wishes to incorporate CLA into foods. Because most studies provided CLA in 
capsule form, it is not clear whether it is appropriate to extrapolate findings from these 
studies to CLA incorporated into foods. The majority of studies reported that participants 
were asked to consume capsules at meal times. If this was done, then it might approximate 
CLA being digested as part of a complex food matrix; much as it would when incorporated 
into food directly.  
 
The majority of studies had small sample sizes and none were large enough to meet the size 
determined by Whigham et al. (2007). Whigham and colleagues (2007) considered that for a 
parallel study, 44 participants were needed in each group to detect a significant change in fat 
mass (at p<0.05) of 1.1 kg or greater (with a standard deviation of 2.6 kg) after 12 weeks. 
Small sample sizes in a study, a small effect, or a larger than anticipated standard deviation, 
contribute to failing to identify an effect as statistically significant even when it occurs. Eight 
studies determined the required sample size at the start of the study to detect an effect on 
body composition (Gaullier et al., 2004; Gaullier et al., 2007; Lambert et al., 2007; Larsen et 
al. 2006; Nazare et al. 2007; Racine et al., 2010; Watras et al., 2006; Steck et al., 2007); 
although the numbers in these studies varied considerably and due to dropouts several 
would not have been sufficiently powered at the end of the study. Several studies noted that 
they were underpowered. 

                                                
1
 Two or more groups are run in parallel where one group is given a placebo the other(s) the 

treatment for the duration of the study period. In this design the placebo group acts as a comparison 
for the treatment group. 
2
 Study participants are given a treatment or placebo and then cross over to the opposite 

treatment/placebo; sometimes this involves a period where no treatment/control is administered called 
a ‘washout’ period. In this design each participant acts as their own control. 
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Although the inclusion criterion was studies that were randomised, double-blinded and 
placebo-controlled, none of the studies controlled for diet, although some studies provided 
dietary advice. Instead, participants were generally asked not to change their dietary or 
exercise practices throughout the study. If participants were aware that the purpose of the 
study related to diet and/or weight control then despite being requested not to change their 
diet and exercise practices, some may have done so. This should occur equally in both arms 
of a double-blinded trial and would potentially reduce the power of the study by reducing the 
difference in outcomes between the groups. Ideally then, the sample size should be 
increased to account for the reduced power. 
 
In lieu of controlling for diet, the majority of studies asked participants to collect diet records, 
sometimes over extended periods of time. This represents a high degree of respondent 
burden and inaccuracies in these records would be expected. Changes in dietary intake may 
also occur as a result of the burden of keeping a record. Conversely some studies did not 
report collecting any data on diet or physical activity. Differences in respondent burden 
across the studies leading to different behaviours may account for some of the variation in 
study results. Given the relatively small sample sizes in the available studies, randomisation 
would not rule out such differences. 
 
The majority of studies report a modified intention-to-treat analysis in which the results of 
those participants completing each relevant part of the study are included in the statistical 
analysis. Some studies reported that there were no dropouts or failure to comply with the 
protocol. Five studies did not report compliance with the protocol. Of those that did, 
compliance was generally good with the majority reporting greater than 80%. A small 
number of studies excluded participants with lower compliance. 
 
The extent of the dropouts (i.e. study participants who did not complete the full study 
protocol) varied across studies, with two studies failing to report dropout rates at all. In 
combination with the small numbers in many trials, a high dropout rate can bias the results if 
the characteristics of the participants who complete the study differ substantially between the 
treatment and placebo groups.  
 
A variety of methods of assessing body composition were used. The most common methods 
were bioelectrical impedance analysis, validated skinfold3 assessment, dual-energy x-ray 
absorptiometry (DXA)4 and computed tomography5. The literature commonly reports that all 
methods are not equal, and results should not be used interchangeably or compared 
(Fukagawa et al. 1990). Some methods also have a systematic tendency for relative over- or 
under-estimation (Folgelholm and van Marken Lichtenbelt, 1997). 
 
Finally, studies captured in this assessment were predominantly undertaken using subjects 
in free-living situations. Although this means that the studies may underestimate the effect of 
CLA that would be seen in highly controlled clinical testing settings, it does mean that the 
results reflect the effect of CLA in a situation closer to that which would occur if CLA were 
available via food in the general food supply. 
 

                                                
3
 Skinfold assessment involves measurement of skinfold thickness at specific locations on the body 

and applying validated formulae to calculate body fat. 
4
 DXA uses two x-rays of different energy levels to determine the density of different body tissues. It is 

primarily used to determine bone density but it is also used to measure body composition. 
5
 Computed tomography uses x-rays to build up a series of two dimensional pictures of the inside of 

the body. The series of images is then converted into a three dimensional representation. 
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2.6 Approach to the assessment 
 
The focus of the assessment is on the change in means in the CLA groups relative to the 
change in the same measures in the placebo groups at the end of the study. Table A1 
provides key information about studies including sample size, study duration, CLA dose and 
dietary/physical activity assessment. Tables A2a-A2f provide key findings. Not all studies 
reported enough results to allow the difference in effect between the two groups to be 
determined. All results are based on those who completed the study protocol, except where 
stated otherwise. 
 
The assessment has been undertaken in two parts. Firstly, FSANZ divided the studies into 
sub-groups based on study design (see Section 3). The studies fall into five groups based on 
age of participant, whether or not weight loss was deliberately induced in the participants 
prior to CLA treatment, whether or not physical activity was also prescribed, and duration of 
studies. The results are therefore considered in the following five groupings because these 
study design differences may have an important influence on the results. 
 

See Section Studies in adults 

3.2  effect following initial weight reduction 

  effect without initial weight reduction 

3.3   in combination with physical activity 

   without concurrent physical activity 

3.4    studies lasting 6-12 months 

3.5    studies lasting <6 months 

3.6 Studies in children 

 
The studies have not been grouped according to whether CLA was administered in capsule 
form or in a food. As the Applicant is seeking to add CLA to food, studies where CLA has 
been administered via a food will be given special mention throughout the discussion. 
 
For each study, effect sizes for body weight, lean body mass and body fat mass have been 
calculated by FSANZ6, except where stated otherwise, and are shown in the tables. Also 
shown in the tables are the p values for the evidence of a change in the outcome variable of 
interest between placebo and the treatment group. The p values are those reported in the 
study, except where stated otherwise.  
 
Secondly, FSANZ has undertaken a comparable meta-analysis to the meta-analysis 
published by Whigham et al. (2007) which investigated the effect of CLA dose and study 
duration on reduction in fat mass (see Section 4).  
 
In addition, FSANZ has considered the effect of CLA on waist circumference. This 
assessment was drawn from the 67 studies originally identified (see Figure 1) where waist 
circumference was reported as an outcome measure (see Appendix 1). 
 

                                                
6
 Effect size = Change in mean of the CLA group between baseline and the end of the study LESS 

change in mean of the control group between baseline and the end of the study. 
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3. Results of the sub-group analysis 
 
3.1 Effect of CLA on body weight and body composition following initial weight 

reduction 
 
Two studies (Table 1) examined the effect of CLA on weight regain following a period of 
energy restriction designed to achieve weight reduction. The diets in these studies were only 
tightly controlled during the initial weight reduction phase. Thereafter, guidance on food 
intake was provided, with one treatment group (those receiving the higher dose in Kamphuis 
et al., 2003) requiring participants to replace their habitual lunch with a protein-rich, low-
energy supplement. These studies included overweight to moderately obese participants 
(BMI 25-35). 
 
Table 1:  Summary of findings: studies following initial weight reduction ordered 
according to dose 
 

First author, 
year 

CLA dose 
(g) 

 (duration) 

Number in the 
CLA group who 
completed the 

study 
(% who 

completed§) 

Effect sizes
†
 (kg) 

Δ BW Δ LBM Δ BFM 

Kamphuis, 
2003 

1.4 
(13 weeks) 

14 
(90%*) 1.4

‡**
 

NS 
0.9

‡
 

p<0.05  
-0.4

‡
 

NS Kamphuis, 
2003 

2.7 
(13 weeks) 

13 
(90%*) 

Larsen, 2006 
2.7 

(52 weeks) 
38 

(75%) 
0.0 

p=0.51 
0.43 

p=0.33 
-0.6 

p=0.56 

More detail of results is provided in Table A2a at the rear of this report. 

§
 Number in the CLA group who completed the study compared with the number of participants randomised to 

receive CLA treatment. 

* Estimate only as number randomised to each treatment group was not explicitly stated. 

†
 A positive effect size indicates that the CLA group increased their BW, LBM or BFM relative to the placebo 

group. A negative effect size indicates the reverse, but it does not necessarily mean that either group had a 
decline in absolute values.

 

‡ 
Regression coefficient for pooled data across both study arms corrected for dosage. 

** In Kamphuis et al. 2003, this figure is reported as 13.9. FSANZ has assumed that this is an error, given the 
other results in the table, and has reported the mean gain in body weight in the CLA group compared with 
placebo group as 1.4 kg. 

NS Not significant i.e. p≥0.05. 

 
In the Kamphuis et al. (2003) study all participants were placed on a 3-week very low energy 
diet before randomising them to receive 1.4 g or 2.7 g of CLA or corresponding amounts of 
oleic acid as the placebo respectively for 13 weeks. When the data from both treatment 
groups were pooled, there was a significant gain in lean body mass (0.9 kg; 95%CI: 0.1-1.6 
kg) among the combined CLA group compared with the placebo group. There was a non-
significant increase in body weight and a non-significant decrease in body fat mass in the 
CLA groups compared with the placebo group. There were no significant differences in 
physical activity between the groups. 
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Larsen et al. (2006) placed participants on an 8-week low energy diet. Only participants who 
lost ≥8% of their initial weight were randomised to receive either CLA (2.7 g/day) or olive oil. 
All participants were instructed in how to consume diets providing an estimated 1.25 MJ/day 
less than daily energy requirements calculated based on age, gender and body weight for 52 
weeks. Both groups gained an average of 4.0 kg in body weight over the twelve month 
period and the authors note that adherence to the reduced energy diet decreased over the 
trial period. The CLA group experienced a non-significant gain of 0.4 kg of lean body mass 
and a non-significant decrease of 0.6 kg of fat mass relative to the placebo group.  
 
Conclusion 
 
The limited available evidence does not support a conclusion that CLA up to a dose of 2.7 
g/day, over a period of one year, maintains weight or prevents weight regain, or maintains or 
improves body composition in overweight or obese people following initial weight loss.  
 
3.2 Effect of CLA in combination with prescribed exercise on body weight and 

body composition 
 
Four studies examined the effect of CLA on body weight and body composition with 
prescribed exercise7 (Table 2). The diets in these studies were not controlled. These studies 
included normal, overweight and moderately obese participants (BMI 23-35). 
 
Table 2:  Summary of findings: studies including prescribed exercise ordered 
according to dose 

First 
author, 

year 

CLA dose 
(g) 

(duration) 

Number in the 
CLA group who 
completed the 

study 
(% who 

completed§) 

Effect sizes
†
  (kg) 

Δ BW Δ LBM Δ BFM 

Park, 2008 
1.8 

(8 weeks) 
15 

(100%) 
0.63* -0.2* -0.5* 

Nazare, 2007 
2.6 

(14 weeks) 
21 

(100%) 
1.1* -0.2* 0.5* 

Adams, 2006 
3.2 

(4 weeks) 
15 

(100%) 
-0.3 
NS 

No data No data 

Pinkoski, 
2006 

(Phase 1) 

5 
(7 weeks) 

37 
(97%) 

No data 
1.1 

p=0.033 
-1.2 

p=0.028 

Pinkoski, 
2006 

(Phase 2) 

5 
(7 weeks) 

17 
(63%) 

-1.0 
p=0.025 

0.6 
NS 

-1.6 
p=0.038 

More detail of results is provided in Table A2b at the rear of this report.  

§
 Number in the CLA group who completed the study compared with the number of participants randomised to 

receive CLA treatment. 

†
 A positive effect size indicates that the CLA group increased their BW, LBM or BFM relative to the placebo 

group. A negative effect size indicates the reverse, but it does not necessarily mean that either group had a 
decline in absolute values. 

* p values for these effect sizes were not reported in the studies. 

NS Not significant i.e. p≥0.05. 

 

                                                
7
 Several additional studies measured exercise as part of the study protocol (see Table A1) but these 

did not specifically prescribe a set amount or type of exercise. 
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Park et al. (2008) considered the effect of 1.8 g/day of CLA-rich oil or 2.4 g olive oil/day while 
participants engaged in a standard training program three times per week. The CLA group 
showed decreases in lean body mass and body fat mass and an increase in body weight 
relative to the placebo. The statistical significance of these effect sizes was not reported. 
Differences in diet or energy intake were not reported. 
 
Nazare et al. (2007) considered the effect of CLA-enriched skim milk yoghurt in combination 
with regular physical activity (45 minutes, three times per week). The CLA group showed 
small increases in body weight and body fat mass and a small decrease in lean body mass 
relative to the placebo group. These effects were similar in males and females. The 
statistical significance of these effect sizes was not reported. None of the participants 
reported any change in their daily food intake. 
 
The focus of the Adams et al. (2006) study was changes in visceral abdominal fat following 
treatment with CLA among overweight and moderately obese males; however, they did 
report body weight and BMI as well. All participants were undertaking a personalised 
resistance training program. The short duration of the treatment period of this study (four 
weeks) reduced the likelihood of changes in body weight being observed, although there 
were no changes between the treated or placebo groups in visceral abdominal fat either. 
 
Pinkoski et al. (2006) examined the effect of CLA in combination with a resistance training 
program. Participants were stratified by gender and randomised to receive CLA (5.0 g/day) 
or sunflower oil for seven weeks. In the first study, the CLA group had a statistically 
significant increase in lean body mass (1.1 kg) and reduction in body fat mass (1.2 kg) 
relative to the placebo group; changes in body weight were not described. After the initial 
study, 17 participants agreed to cross over to opposite treatment groups for an additional 
seven weeks; blinding was maintained. The cross over in the non-random subset produced 
statistically significant differences in body weight (1 kg) and body fat mass (1.6 kg) but not 
lean body mass relative to the placebo group. There were no differences in dietary intake 
between groups during either phases of the study. 
 
Conclusion 
 
The limited available evidence does not support a conclusion that up to 5.0 g CLA/day over 
a period of 4 to14 weeks in combination with prescribed exercise reduces body weight or 
changes body composition in normal, overweight or moderately obese people.  
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3.3 Effect of CLA on body weight and body composition in studies of 6-12 months 
duration in adults 
 
Three studies including overweight to mildly obese participants (BMI 25-32) were conducted 
for 6-12 months (Table 3).  
 
Table 3:  Summary of findings: studies 6-12 months duration in adults ordered 
according to dose 
 

First 
author, 

year 

CLA 
dose  
(g) 

(duration) 

Number in the 
CLA group who 
completed the 

study 
(% who 

completed§) 

Effect sizes
†
 (kg) 

Δ BW Δ LBM Δ BFM 

Watras, 
2006 

3.2 
(6 months) 

22 
(83%**) 

-1.7 
p=0.04 

0.0 
p=0.8 

-1.7 
p=0.02 

Gaullier, 
2007* 

3.4 
(6 months) 

42 
(71%) 

-0.9 
p=0.15 

0.4 
p=0.22 

-1.2 
p=0.043 

Gaullier, 
2004, TAG 

arm* 

3.4 
(12 

months) 

55 
(92%) 

-2.0 
p<0.05 

0.6 
NS 

-2.6 
p<0.05 

Gaullier, 
2004, FFA 

arm* 

3.6 
(12 

months) 

52 
(85%) 

-1.3 
NS 

0.7 
p<0.05 

-1.9 
p<0.05 

More detail of results is provided in Table A2c at the rear of this report. 

§
 Number in the CLA group who completed the study compared with the number of participants randomised to 

receive CLA treatment. 

** Estimate only as number randomised to each treatment group was not explicitly stated. 

†
 A positive effect size indicates that the CLA group increased their BW, LBM or BFM relative to the placebo 

group. A negative effect size indicates the reverse, but it does not necessarily mean that either group had a 
decline in absolute values. 

* The results for these studies are based on Intention to Treat analysis. 

NS Not significant i.e. p≥0.05. 

 
Watras et al. (2006) randomised participants to receive either 3.2 g CLA/day or a placebo of 
4 g safflower oil/day. Compared to the placebo group, body weight and body fat mass both 
decreased significantly (1.7 kg) in the CLA group; although this was not reflected in a 
statistically significant difference in abdominal fat mass in the CLA group (data not shown). 
Over the duration of the study, there was a statistically significant decline in energy intake 
within the placebo group but not the CLA group and a statistically significant decline in 
exercise in the CLA group but not the placebo group; combined these two effects potentially 
negate the confounding effects of diet and exercise between the placebo and intervention 
groups. There were no between-group differences for either energy intake or exercise during 
the study. 
 
Gaullier et al. (2007) was a six month study with the CLA group receiving 3.4 g CLA/day and 
the placebo group 4.5 g olive oil/day. Compared to placebo group, body fat mass decreased 
significantly (by 1.2 kg); this result was also reflected in other statistically significant body 
composition changes, including a significant loss of body weight, but only among obese 
participants of 1.9 kg (data not shown). There was a statistically significant decline in energy 
intake within the placebo group but not the CLA group and exercise did not differ within or 
between groups over the duration of the study. 
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Gaullier et al. (2004) was a one year study involving two CLA treatment groups; one group 
received CLA-triacylglycerol (TAG) (3.4 g/day) and the other CLA-free fatty acid (FFA) (3.6 
g/day). The placebo was olive oil (4.5 g/day). The findings showed that compared to the 
placebo group, body fat mass decreased significantly in both the TAG arm (2.6 kg) and in 
the FFA arm (1.9 kg). There were statistically significant falls in energy intake within but not 
between each of the three groups and exercise did not differ within or between groups. 
 
Conclusion 
 
The limited evidence available, although not conclusive, supports a conclusion that between 
3.2-3.6 g CLA/day taken over a period of 6-12 months by overweight or mildly obese people 
reduces body fat mass by an average of 1.2-2.6 kg. A similar conclusion however cannot be 
drawn for body weight, although the trend is for a fall in body weight. Effects on lean body 
mass are less consistent, with differences between zero and +0.7 kg reported. 
 
3.4 Effect of CLA on body weight and body composition in studies less than six 

months duration in adults 
 
The majority of studies conducted in adults were less than six months duration. They ranged 
from four to 16 weeks and involved 22 treatment groups (Table 4). These studies included 
overweight and obese participants (BMI 25-39), as well as normal weight participants (BMI 
<25).  
 
Table 4:  Summary of findings: studies less than 6 months duration in adults ordered 
according to dose 

First 
author, 

year 

CLA dose 
(g) 

(duration) 

Number in the 
CLA group who 
completed the 

study 
(% who 

completed§) 

Effect sizes
†
 (kg) 

Δ BW Δ LBM Δ BFM 

Mougios, 
2001 

0.7 
(4 weeks) 

1.4 
(4 weeks) 

10 
(83%) 

-0.6* No data -0.4* 

Blankson, 
2000 

1.7 
(12 weeks) 

11 
(92%) 

-1.8 
NS 

0.9 
NS 

-2.6** 
p≤0.05 

Noone, 2002 
1.9 

(8 weeks) 
16 

(100%) 
1.8 
NS 

No data No data 

Petridou, 
2003 

(Phase 1) 

2.1 
(45 days) 

9 
(100%) 

-0.3 
NS 

No data 
-0.4 
NS 

Petridou, 
2003 

(Phase 2) 

2.1 
(45 days) 

7 
(88%) 

-0.4 
NS 

No data 
-0.4 
NS 

Laso, 2007 

(BMI >30) 

2.4 
(12 weeks) 

No data
#
 No data 

-0.5 
NS 

0.9 
NS 

Laso, 2007  

(BMI ≤ 30) 

2.4 
(12 weeks) 

No data
#
 No data 

-0.1 
NS 

-0.9 
p=0.01 

Risérus, 
2002a 

2.4 
(12 weeks) 

19 
(100%) 

-0.6 
NS 

0.6 
NS 

No data 
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First 
author, 

year 

CLA dose 
(g) 

(duration) 

Number in the 
CLA group who 
completed the 

study 
(% who 

completed§) 

Effect sizes
†
 (kg) 

Δ BW Δ LBM Δ BFM 

Lambert, 
2007 (men) 

2.6 
(12 weeks) 62 men and women 

completed the study 

0.5* 0.3* No data 

Lambert, 
2007 (women) 

2.6 
(12 weeks) 

1.5* 0.3* No data 

Steck, 2007 
2.6 

(12 weeks) 
16 

(80%) 
-0.03* 0.32* -0.2* 

Eyjolfson, 
2004 

2.9 
(8 weeks) 

7 
(100%) 

-1.4* No data No data 

Risérus, 
2001 

3.1 
(4 weeks) 

14 
(100%) 

0.13 
p=0.13 

No data No data 

Taylor,  
2006 

3.2 
(12 weeks) 

21 
(Not stated) 

-1.1 
p=0.06 

No data No data 

Smedman, 
2001 

3.2 
(12 weeks) 

26 
(100%) 

0.19 
p=0.664 

No data No data 

Berven, 2000 
3.4 

(12 weeks) 
25 

(83%) 
-1.2 

p=0.12 
1.3 

p=0.18 
-1.2 

p=0.13 

Blankson, 
2000 

3.4 
(12 weeks) 

7 
(88%) 

-1.8 
NS 

1.3 
NS 

-1.8** 
p≤0.05 

Blankson, 
2000 

5.1 
(12 weeks) 

11 
(100%) 

-1.5 
NS 

0.6 
NS 

-0.4 
NS 

Steck, 2007 
5.1 

(12 weeks) 
16 

(89%) 
-0.04* 0.31* -0.3* 

Norris, 2009 
Phase 1 

6.4 
(16 weeks)  

16 
(73%) 

-1.14 
p=0.032 

1.5 
NS 

-1.2 
NS 

Norris, 2009 
Phase 2 

6.4 
(16 weeks)  

22 
(81%) 

-1.76 
p=0.032 

0.65 
NS 

-1.7 
NS 

Blankson, 
2000 

6.8 
(12 weeks) 

10 
(91%) 

-2.2 
NS 

0.9 
NS 

-1.3** 
p≤0.05 

More detail of results is provided in Table A2d at the rear of this report. 

§
 Number in the CLA group who completed the study compared with the number of participants randomised to 

receive CLA treatment. 

†
 A positive effect size indicates that the CLA group increased their BW, LBM or BFM relative to the placebo 

group. A negative effect size indicates the reverse, but it does not necessarily mean that either group had a 
decline in absolute values.

 

# 
Protocol compliant final n=43, however Laso et al., give no detail of sample numbers in groups stratified 

according to BMI.  

* p values for these effect sizes were not reported in the studies. 

** Unlike most studies, Blankson et al. (2000) reported statistical significance as p≤0.05 rather than p<0.05. 

NS Not significant i.e. p≥0.05. 
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Despite the number of studies of shorter duration and the range of outcome measures 
related to body weight and body composition, there were few statistically significant findings 
when treatment groups were compared with placebo groups. Several studies however, did 
not report the statistical significance of the effect sizes. It should be noted that the p-values 
for Blankson et al. (2000) are as reported in the paper and there has been no correction for 
the comparison of multiple intervention groups to the same control group. In addition, there 
was a wide range of results across studies using similar dose for similar duration.  
 
Statistically significant falls in body fat mass were recorded in the CLA group relative to 
placebo groups (0.9 kg to 2.6 kg) in doses ranging from 1.7 g/day to 6.8 g per day. However, 
this applied to only four of the 22 treatment groups (Blankson et al., 2000; Laso et al., 2007), 
and three of these were in the same study (Blankson et al., 2000). Compared with other 
studies, this study was of a similar design, used similar methodologies to measure body 
weight and body composition and involved a similar number of participants. It did, however, 
offer a ‘voluntary’ exercise program and this may have confounded some of the results. For 
example, those consuming the highest dose of CLA (6.8 g/day) recorded a statistically 
significant increase in intensive training over the study period and a significant decrease in 
body fat mass relative to placebo, whereas those consuming 5.1 g CLA/day recorded a 
significant decrease in light training and did not show a significant fall in body fat mass 
relative to placebo. In this instance, the difference in training regimes may be contributing 
more to changes in body fat mass than CLA.  
 
In the crossover study conducted by Norris et al. (2009), compared with the placebo group a 
significant fall in body weight was observed in the CLA group (up to a mean of 1.7 kg after 
16 weeks) and this was reflected in a significant fall in BMI as well as in abdominal fat mass 
(data not shown). There were no significant differences in lean body mass in any of the 
studies of less than six months duration, but the variation in changes across studies (-0.9 to 
+1.5kg) was wider than those reported for studies of longer duration (Table 3). The short 
duration of these studies could hinder the ability to detect an effect in lean body mass, 
although only one of the three studies of longer duration (Gaullier et al., 2004; see Table 3) 
reported a significant increase in lean body mass.  
 
Conclusion 
 
Due to conflicting results and limitations in the study design, the available evidence is not 
sufficient to support a conclusion that up to 6.8 g CLA/day over a period of up to four months 
reduces body weight or positively changes body composition in either normal weight, or 
overweight and obese people. 
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3.5 Effect of CLA on body composition in children  
 
Two published randomised, double-blinded, placebo-controlled trials of CLA in children were 
identified (Bonet Serra et al., 2008; Racine et al., 2010) (see Table A2e).  
 
Bonet Serra et al. (2008) included 39 obese children and adolescents aged 8-19 years. They 
were given milk containing 3 g of CLA per daily serving, or milk with no added CLA. Both 
treatment and placebo groups were also involved in group therapy for the treatment of their 
obesity. After 16 weeks, weight, per cent body fat, BMI, and BMI Z score did not change in 
the CLA group relative to the placebo group. The authors suggest that the group therapy for 
the treatment of obesity offered to both the treatment and placebo groups could have 
masked the effects of CLA on weight loss.  
 
Racine et al. (2010) included children aged 6-10 years with a BMI at or above the 85th 
percentile for their age. This study had a sufficient sample size (power of 80%) to detect a 
2.3% or greater loss in body fat as statistically significant, if it occurred. Both the CLA (2.4 g) 
and the sunflower oil placebo (3 g) were added to 250 mL of chocolate flavoured skim milk. 
After six months of follow-up, there were several significant differences in body composition. 
While the body fat mass of both groups increased, the increase was significantly less in the 
CLA group (0.8 kg) compared with the placebo group (1.8 kg) (p=0.01). There was also a 
significant fall in abdominal fat in the CLA group compared with the placebo group (p=0.02).  
 
In studies of changes in body weight and body composition in children and adolescents, 
changes in height and weight due to growth need to be accounted for. This was done by 
Racine and colleagues by assessing changes in height and body weight from baseline to 
follow up between the treatment and placebo groups. No significant differences were 
observed. 
 
Conclusion 
 
There is insufficient evidence to support an assessment of whether CLA reduces body fat 
accumulation in overweight and obese children. Further studies are needed before any 
conclusion can be drawn regarding the effect of CLA on body weight and body composition 
in this population group. 
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3.6 Effect of CLA on energy metabolism 
 
Animal studies have often reported a change in energy expenditure associated with the 
consumption of CLA (Wang and Jones, 2004). Five studies directly assessing energy 
expenditure in humans following CLA consumption and which compared and reported the 
differences between the treatment and the placebo group were identified (Close et al., 2007; 
Kamphuis et al., 2003; Nazare et al. 2007; Pinkoski et al., 2006 and Watras et al., 2006).  
 
Two studies reported similar changes in respiratory exchange ratio between CLA and 
respective placebo groups (Pinkoski et al., 2006; Watras et al., 2006). Kamphius et al. 
(2003) reported a similar respiratory exchange ratio for CLA and placebo groups, but a 
higher resting metabolic rate at the end of ten weeks in the CLA group. Adjustment for lean 
body mass removed this difference suggesting CLA had no independent effect on resting 
metabolism. 
 
Nazare et al. (2007) reported energy expenditure in terms of both total body weight and fat 
free mass. There were no between group comparisons but there was a significant increase 
in basal energy expenditure (per kg fat free mass; p=0.03) in the CLA group after 14 weeks 
but not in the placebo group. The size of the reported effect was equivalent to 263 kJ per 
day in a 70 kg person or a fat loss of about 2.4 kg per year. The potential mechanism/s was 
investigated but not identified. 
 
Close et al. (2007) assessed waking and sleeping substrate utilisation in 19 subjects taken 
from a larger study (Watras et al., 2006). After six months, protein and carbohydrate 
utilisation and respiratory quotient decreased, while fat oxidation increased in the CLA group 
relative to the safflower placebo during sleep. The authors themselves noted a number of 
study limitations including an uneven distribution in the number and gender of subjects in the 
CLA group (n=12; three males and nine females) versus the placebo group (n=7 females 
and no males), and differences in menstrual cycle that could not be controlled for. Further, 
the main study of which this group of subjects was a subset, reported a change in body 
composition in the CLA group relative to the placebo group. The authors do not report 
adjusting for the effect of this on substrate utilisation. Thus, the results need to be viewed 
with care in the context of those reported from other studies. 
 
Conclusion 
 
The studies available to date have predominantly reported no direct effect of CLA 
consumption on measures of substrate utilisation and energy expenditure. The study by 
Nazare et al. (2007), one of the few studies where CLA is added to food, is suggestive of an 
effect on energy expenditure but more studies of longer duration would be needed to confirm 
this effect. None of the studies reviewed suggest any adverse changes in energy 
metabolism due to CLA consumption. 
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4. Comparison of the Whigham et al. (2007) meta-analysis with 
a comparable meta-analysis undertaken by FSANZ  

 
The purpose of the Whigham et al. (2007) meta-analysis was to investigate the effect of CLA 
dose and study duration on the efficacy of CLA as a treatment for improving body 
composition, specifically reduction in fat mass. The authors identified 18 eligible studies 
published in 2006 or earlier and a study in press from a search of Pubmed. The search was 
restricted to studies in which CLA was provided to humans in randomised, double-blinded, 
placebo-controlled trials and in which body composition was assessed by using a validated 
technique. They included studies of the 1:1 ratio CLA isomer preparation as well as two 
studies that included the single t10, c12 isomer, but excluded studies investigating treatment 
groups that only received the c9, t11 isomer. Whigham et al. (2007) also excluded studies 
where body composition was assessed by near infra-red interactance because this method 
‘has not proven to be a consistently accurate and precise method of measuring body 
composition’. Studies prescribing exercise were not separated from studies that did not 
prescribe exercise.  
 
FSANZ has also assumed that Whigham et al. (2007) derived change in fat mass (kg) from 
the change in weight and change in percent fat mass for studies that did not report change in 
fat mass in kilograms (Eyjolfson et al., 2004; Lambert et al., 2007; Risérus et al., 2002a; 
Smedman and Vessby, 2001; Taylor et al., 2006). This approach, if used by Whigham et al., 
(2007), may or may not give an accurate value. For these studies, no confidence intervals 
were reported by Whigham et al., (2007). 
 
Based on the included studies, Whigham et al. (2007) investigated the effect of CLA dose 
using the data from each treatment group as a single data point (without weighting) in a 
linear regression analysis. From their analysis, Whigham et al. (2007) concluded that in the 
CLA group compared with placebo: 
 

 the average fat loss was 0.09±0.08 kg/week (p<0.001) 
 

 there was a dose effect on fat loss of 0.024 kg fat/g CLA/week (p=0.03) 
 

 based on an adjusted mean CLA dose of 3.2 g/day, the average fat loss was a non-
significant 0.09±0.07 kg/week.  

 
4.1 Approach to FSANZ’s meta-analysis 
 
In order to compare the Whigham et al. (2007) results with those studies considered here, 
FSANZ has collated the effect sizes for change in body fat mass for those studies included 
in Whigham et al. (2007) as well as additional studies not included in their analysis.  
 
In summary, ten studies included in Whigham et al. (2007) have not been included in 
FSANZ’s analysis. These include: Atkinson et al. (1999) because the study was not 
published in full; Gaullier et al. (2005) because data for weeks 0-52 were captured in Gaullier 
et al. (2004) and data for weeks 52-104 did not include a placebo group; and Kreider et al. 
(2002), Malpuech-Brugere et al. (2004) and Risérus et al. (2004b) because they examined 
different CLA preparations to that of the product being assessed. In addition, the five studies 
that did not report change in fat mass in kilograms have also been excluded: Eyjolfson et al., 
2004; Lambert et al., 2007; Risérus et al., 2002a; Smedman and Vessby, 2001; Taylor et al., 
2006.  
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Whigham et al. (2007) considered the weight regain studies of Kamphuis et al. (2003) and 
Larsen et al. (2006) separately from the meta-analysis of the weight loss studies. These 
have been excluded from FSANZ’s meta-analysis. 
 
Five additional studies in adults published since Whigham et al. (2007) have been 
considered in FSANZ’s meta-analysis: Laso et al. (2007); Nazare et al. (2007); Park et al. 
(2008); Steck et al. (2007) and Norris et al. (2009). 
 
In total, FSANZ’s meta-analysis includes 13 studies (comprising 17 treatment arms) that 
reported data on changes in body fat mass among adults. Average results were calculated 
for three studies with multiple treatment arms (Blankson et al., 2000; Gaullier et al., 2004; 
Steck et al., 2007). One study reported standard errors, but these appear to be incorrect and 
FSANZ has assumed they are standard deviations (Laso et al., 2007). The majority of 
studies included overweight or moderately obese participants (BMI 25 to <35).  
 
StatsDirect was used for the analysis (StatsDirect Ltd., 2008). The results from the random 
effects model and I2 (Higgins et al., 2003) are reported. In most instances 95% CIs were not 
published but have been calculated by FSANZ from the published standard deviation or 
standard error of the mean, and the sample size.  
 
4.2 Results of FSANZ’s meta-analysis 
 
Figure 2 shows the results of the studies by increasing duration. There is no heterogeneity 
among the studies (I2 = 0%, 95% CI = 0% to 44.5%) despite a variation in duration ranging 
from 1.5 months to 12 months and doses of CLA ranging from 1.4 to 6.4 g/day. 
 
Sub-group analysis was undertaken to investigate the effects of duration and dose of CLA 
on body fat mass. For duration, four sub-groups were used: 0-8 weeks; 12 weeks; 14-26 
weeks and 52 weeks (Figure 3). Twelve weeks was used as one single time point because 
several of the studies were of 12 weeks duration. The single treatment arm of 52 weeks 
duration has been reported separately to reflect the approach taken by Whigham et al. 
(2007) who report a trend up to two years. For dose, three sub-groups were used: 2.6 g/day 
or less; 3.2 g/day to 4.3 g/day; and 5.0 g/day or more (Figure 4). The middle group most 
closely reflects the Applicant’s recommended amount of CLA per day.  
 
Figure 3 indicates a significant fall in body fat mass of just over one kg between weeks 12 
and up to weeks 26. Although the graph shows a further significant fall up to 52 weeks of  
greater than 2 kg, this data point is based on only one treatment arm whereas the data for 
week 12 and weeks 14-26 are based on five treatment arms each. 
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Forest (meta-analysis) plot from CLA body fat mass.sdw

-10 -5 0 5 10

Gaullier, 2004, avg 3.5 g, 52 w eeks -2.25 (-3.38, -1.11)

Gaullier et al, 2007, 3.4 g, 26 w eeks -1.20 (-2.31, -0.09)

Watras, 2006, 3.2 g, 26 weeks -1.70 (-3.36, -0.04)

Norris, 2009, 6.4 g (2nd 16 wks) -1.73 (-4.00, 0.54)

Norris, 2009, 6.4 g (1st 16 wks) -1.16 (-3.28, 0.96)

Nazare, 2007, 2.6 g, 14 weeks 0.50 (-1.57, 2.57)

Blankson, 2000, avg 4.3 g, 12 weeks -2.56 (-4.68, -0.44)

Steck, 2007, av 3.9 g, 12 w eeks -0.27 (-2.33, 1.79)

Berven, 2000, 3.4 g, 12 weeks -1.20 (-2.66, 0.26)

Laso, 2007, BMI <= 30, 2.4 g, 12 w eeks -0.89 (-3.87, 2.09)

Laso, 2007, BMI > 30, 2.4 g, 12 weeks 0.99 (-2.29, 4.27)

Park, 2008, 1.8 g, 8 weeks -0.43 (-1.35, 0.49)

Mougios higher dose w k 4-8, 1.4 g, 8 weeks -0.40 (-2.38, 1.58)

Pinkoski, 2006, 5 g, 2nd 7 wks -1.00 (-8.12, 6.12)

Pinkoski, 2006, 5 g, 1st 7 wks -1.20 (-7.01, 4.61)

Petridou, 2003, 2.1 g, 2nd 45 days -0.40 (-3.20, 2.40)

Petridou, 2003, 2.1 g, 1st 45 days -0.40 (-3.14, 2.34)

 
 
Figure 2:  Effect of CLA versus placebo on body fat mass (ordered according to 
duration of study) 
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Figure 3:  Change in body fat mass (BFM) depending on duration of study 
 
Figure 4 shows that doses between 3.2 and 4.3 g are associated with a significant decrease 
in body fat mass (mean decrease of 1.6 kg; 95% CI = -2.2 to -1.0 kg; p < 0.0001). These 
data are based on six treatment arms and range in duration from 12 weeks to 12 months. 
Lower and higher doses were not associated with a statistically significant result; thus a dose 
effect is not apparent from these data. 
 

 
 
Figure 4:  Change in body fat mass (BFM) depending on dose 
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4.3 Comparison of results from FSANZ’s meta-analysis with results from the 
Whigham et al. (2007) meta-analysis 

 
The results from FSANZ’s analysis are similar to those reported by Whigham et al. (2007). 
Whigham et al. (2007) reported an average fat loss in the CLA group compared with placebo 
of 0.09±0.08 kg/week (p<0.001). This amount equates to a loss of fat of about 1.3 kg after 
14 weeks and 2.3 kg after 26 weeks. FSANZ’s analysis of studies between 14 and 26 weeks 
duration indicate a fall in fat mass of 1.1 kg (95% CI = -1.9 to -0.4 kg; p = 0.003), although a 
similar fall was evident at 12 weeks (1.1.kg; 95% CI = -2.0 to -0.1 kg; p = 0.03).  
 
Despite the similarity in results, there were differences in approach between the two meta-
analyses. Whigham et al. (2007) included multiple treatment arms for several studies 
(Blankson et al., 2000; Gaullier et al., 2004; Steck et al., 2007) whereas FSANZ included a 
single data point for each of these. In addition, Whigham et al. (2007) did not weight their 
treatment arms as occurred in FSANZ’s analysis; thus study results based on small sample 
sizes contribute equally in weight to the few study results based on larger sample sizes. 
 
One study included in Whigham et al. (2007) is a six month trial by Atkinson et al. (1999) in 
obese patients. This study was not included in FSANZ’s analysis because it has only been 
reported as an abstract. Loss of fat mass in the CLA group was 1.3 kg compared to 1.0 kg in 
the placebo group; hence had these results been included in FSANZ’s analysis, they may 
have reduced the estimated loss of body fat between 14 and 26 weeks.  
 
Whigham et al. (2007) observed a dose effect based on their regression analysis; however 
FSANZ’s analysis of dose was inconsistent. Whigham et al. (2007) also included studies 
with differing isomer concentrations to the CLA preparation proposed to be used by the 
Applicant; these have not been included in FSANZ’s analysis because they did not meet the 
inclusion criteria. Individual isomers could have differing effects on fat loss and this may 
contribute to a disparity in results. 
 

5. Discussion 
 
Results from FSANZ’s sub-group analysis involving 26 studies and 34 treatment arms 
indicate considerable inconsistency in the effect of CLA on changes in body weight, lean 
body mass and body fat mass. 
 
Sample size is likely to be one factor contributing to the variable results. Many of the studies 
were relatively small and this is likely to have contributed to the failure to observe statistically 
significant results. For example, the majority of studies that report a significant decrease in 
body fat mass in the CLA group compared with the placebo group have sample sizes of 
greater than 30 participants per treatment arm. This suggests that many of the studies were 
underpowered although only a few studies reported their sample size calculations. 
 
The considerable variation in the methods used to measure body composition could also be 
contributing to the inconsistent findings. Dual-energy x-ray absorptiometry (DXA) was the 
most commonly used method among studies that reported a significant reduction in body fat 
mass but it was used in less than 50% of the studies included in the assessment. The 
bioimpedence method (used in five studies) and skinfold measurements (used in three 
studies) are the least accurate (Kerr and Ackland, 2006) and were not associated with any 
significant body weight or body composition results. Of the methods used, DXA would be 
regarded as the most precise and accurate in determining body composition. However, the 
validity of this method is questionable when changes in fat mass of <2 kg in an individual are 
observed (Ellis, 2001). 
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There were no consistent patterns in relation to age. The majority of studies included 
participants aged 40-50 years, although in studies involving prescribed exercise, participants 
tended to be younger. There were also no consistent patterns in relation to BMI with the 
majority of studies involving overweight and obese participants. Few studies reported their 
results on the basis of gender; hence the effect of gender cannot be determined. However, 
most studies that included males and females had more female participants. This was not 
because more males dropped out than females but because many more females were 
recruited to the studies initially.  
 
Despite these inconsistencies, an effect of CLA on body fat mass (mean loss of between 1.2 
to 1.7 kg at six months and between 1.9 to 2.6 kg at 12 months) is apparent among studies 
with supplement doses of CLA ranging from 3 to 3.5 g/day. Although this finding is based on 
just three studies, they are among the better quality studies considered because they 
included larger sample sizes. In addition, two of the studies analysed their results based on 
the inclusion of all recruited participants; thus minimising the potential bias that might result 
from studies that excluded dropouts in their analysis. However, the finding relates primarily 
to women as there were about 4-5 times as many females as males in these longer duration 
studies.  
 
FSANZ’s meta-analysis and the published meta-analysis by Whigham et al. (2007) provide 
further support for a small effect of CLA on loss of body fat mass (about 1.1 kg) in studies 
between 12 and 26 weeks duration. Another published meta-analysis by Schoeller et al. 
(2009), using the same 18 studies included in Whigham et al. (2007), reported a small, but 
significant increase in fat free mass in response to CLA (0.3 kg). However, FSANZ notes 
that this result was not adjusted for changes in the placebo group. FSANZ has not 
conducted a comparable meta-analysis, but results from the systematic review found no 
consistent effect on lean body mass when the CLA group was compared with the placebo 
group. 
 
Although none of the studies controlled for diet, the majority (17 of 26) measured dietary 
intake and slightly fewer studies measured physical activity (15 of 26). There were no 
significant differences between the CLA and placebo groups for either potential confounder 
where it was measured.  
 
The Applicant is seeking to add CLA to food. However, few studies assessed the efficacy of 
CLA in food. Laso et al. (2007) and Nazare et al. (2007) were the only studies in adults 
where CLA was added to skim milk and yoghurt respectively. Bonet Serra et al. (2008) and 
Racine et al. (2010) considered its efficacy among overweight children when added to milk; 
however, the results from these studies were mixed. 
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6. Conclusion 
 
FSANZ concludes that the evidence is supportive of a small reduction in body fat mass of 
1-2 kg among overweight or mildly obese adults as a result of consuming CLA in supplement 
form in the amount recommended by the Applicant. However, the clinical significance of this 
amount of fat loss at the individual level is likely to be minimal and, at a population level, any 
potentially beneficial effect of change in body fat mass on overall health would depend on 
simultaneous changes in factors such as blood lipids.  
 
In addition, a range of uncertainties remain in relation to the effect of CLA on fat mass: 
 

 there is no evidence of a dose effect 
 

 as most of the research supporting the evidence for an effect on fat mass has been 
done in women and using supplements, the effect may not apply to other populations 
or when similar doses of CLA are added to food 

 

 there is insufficient evidence of an effect on fat mass in children 
 

 the means by which CLA might reduce body fat remain unclear although one study is 
suggestive of an increase in energy expenditure 

 

 the methods used to measure changes in fat mass are at the limit of their validity when 
small changes of 1-2 kg are observed. 

 
In terms of the effect of CLA on body weight, the trend is for a fall in body weight although it 
is not statistically significant, and there is limited evidence that CLA positively influences lean 
body mass or assists in maintaining weight or preventing weight regain following initial 
weight loss.  
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Table A1: Summary of Study Participant Details and Protocols in the Studies that met the Inclusion Criteria 
 

First Author, Year 
Final n 
(m/f) 

Dropouts 
Initial 
BMI 

(kg/m
2
) 

Physical 
State 

Age 
(years) 

Duration 
(days) 

CLA only 
(g/d) 

Placebo, 
Dose (g/d) 

Dietary/physical activity 
assessment 

Adams et al., 2006 
28 

(28/0) 
2 dropouts from placebo group >25 

Overweight 
or 

moderately 
obese 

35-55 28 3.2 
4.0 g 

safflower oil 
3 day dietary record + 4 x FFQs; 
personalised resistance training 

Berven et al., 2000 
47 

(30/17) 

5 dropouts, 8 exclusions, 2 
adverse events (possibly CLA-

related) 
27.5-39 

Overweight 
or obese 

18 84 3.4 
4.5 g 

olive oil 
Diet & physical activity were not 
reported 

Blankson et al., 2000 
47 

(17/30) 
8 dropouts, 5 dropouts, 1 

adverse event 
25-35 

Sedentary, 
light or 
intense 
exercise 

18 84 
1.7, 3.4, 

5.1, or 6.8 
9 g 

olive oil 

Diet was not assessed. Participants 
could join a light or intense exercise 
program. There were no significant 
differences in exercise between 
groups. 

Bonet Serra et al., 
2008 

39 
(13/26) 

 
Not stated 

 

>95
th

  
centile for 

age 

Obese 
children & 

adolescents 
8-19 112 3.0 

Milk drink (2 
x 100 g/d) 

without 
added CLA 

Participants were given a diet & 
physical activity journal. Energy intake 
and physical activity fell in both groups 
during the study. 

Close et al., 2007 
19 

(3/16) 
4 dropouts all from placebo 

group 
25 <30 Overweight 337 182 3.2 

4.0 g 
safflower oil 

7-day physical activity & 3 day diet 
records kept at baseline & study end. 
A sub-study of Watras et al. (2006) 
retained in this assessment for energy 
metabolism results only 

Eyjolfson et al., 2004 
16 

(4/12)
 None ~27 Sedentary 

21.50.
4 

56 2.9 
4.0 g 

safflower oil 

Three 48 hour dietary records and a 
post study questionnaire on diet & 
activity were collected. Results are not 
reported; although dietary composition 
48 hours before the OGTT was 
consistent in both groups. 

Gaullier et al., 2004 

157 
(31/149) 
(at start of 

study)
 

23 dropouts – 10 due to adverse 
events, 1 due to pregnancy, 12 

unspecified 
25-30 Overweight 18-65 365 

3.6 (FFA) / 
3.4 (TAG) 

4.5 g 
olive oil 

Diet & activity were assessed by 
questionnaires at 0, 6 & 12 months. 
There were no significant differences 
in exercise between groups, but 
caloric intake decreased significantly 
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First Author, Year 
Final n 
(m/f) 

Dropouts 
Initial 
BMI 

(kg/m
2
) 

Physical 
State 

Age 
(years) 

Duration 
(days) 

CLA only 
(g/d) 

Placebo, 
Dose (g/d) 

Dietary/physical activity 
assessment 

in all groups between 0 and 12 
months. 

Gaullier et al., 2007 
83 

(21/84)
 

35 dropouts (17 interv, 18 
placebo) 

28-32 Overweight 18-65 182 3.4 
4.5 g 

olive oil 

Diet & activity were assessed by 
questionnaires at 0 & 6 months. 
Caloric intake decreased significantly 
in the placebo group compared with 
baseline but not in the CLA group; 
however there were no differences 
between groups. There were no 
differences in exercise. 

Kamphuis et al., 2003  
54 

(26/28) 

6 dropouts; 1 for illness, 1 
because of use of medication 
and 4 because of motivation 

reasons 

25-30 Overweight 20-50 91 1.4 / 2.7 
1.8 / 3.6 g 
oleic acid 

Subjects placed on VLCD for 3 weeks 
prior to intervention resulting in a 
mean weight loss of 6.9%. Physical 
activity was monitored by 
accelerometer but only in the 2.7 g 
CLA and 3.6 g control groups. There 
were no significant differences in 
physical activity between these two 
groups. 

Lambert et al. 2007 
62 

(26/38ª) 
2 dropouts <25 

Regularly 
exercising (3 
or more time 

per week) 

21-45 84 2.6 
3.9 g high 
oleic acid 

sunflower oil 

Physical activity records throughout 
study quantified as metabolic 
equivalents. 3 x 4 day diet record. 
There were no significant differences 
in nutrient or energy intake or in 
training frequency. 

Larsen et al., 2006 
77 

(Not 
stated) 

18 dropouts by 26 weeks and a 
further 6 by 52 weeks (includes 6 

withdrawn due to adverse 
events) 

28-35 

Normal 
weight, 

overweight 
or obese 

18-65 365 3.6 
4.5 g 

olive oil 

Subjects placed on LCD for 8 weeks 

prior to intervention,  8% weight loss 
required for participation in treatment. 
Modest hypocaloric diet (-1250 kJ/day) 
was prescribed thereafter. Energy 
intakes fell in both groups, although 
there were no significant differences 
between the groups. 

Laso et al., 2007 
43 

(33/10) 
2 lost to follow up and 15 lost to 

protocol violation 
25-35 

Metabolic 
syndrome, 
overweight 

35-65 84 
3.0 in skim 

milk 
Non- fortified 

skim milk 

Six 3-day diet records & three FFQs. 
Subjects’ results were excluded if daily 
energy intake varied by more than 
10%. Physical activity monitored 
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First Author, Year 
Final n 
(m/f) 

Dropouts 
Initial 
BMI 

(kg/m
2
) 

Physical 
State 

Age 
(years) 

Duration 
(days) 

CLA only 
(g/d) 

Placebo, 
Dose (g/d) 

Dietary/physical activity 
assessment 

or obese ‘throughout study’ via questionnaire. 
Energy intake and exercise were 
similar between groups.  

Mougios et al., 2001 
22 

(13/9) 
2 dropouts, no adverse events <30 Healthy 19-24 2 x 28 

0.7 x 4 
weeks 

then 1.4 x 
4 weeks 

1 g / 2 g 
soybean oil 

All participants provided with a weekly 
dietary plan & diet records collected. 
There were no significant differences 
in energy or nutrient intake between 
the groups. 

Nazare et al. 2007 
44 

(22/22) 
None 23-27.5 Healthy 

28.9 
(SEM 
1.14) 

98 
2.6 in 

yoghurt 

Cream 
added to 
yoghurt 

Maintain usual dietary habits + regular 
exercise 3 times per week. None of 
the participants reported any change 
in their daily food intake. 

Noone et al. 2002 
51 

(23/28) 
None <25 Healthy 

31.6 
(SD 

10.03) 
56 1.9 

3 g linoleic 
acid 

Not stated. 

Norris et al., 2009
‡
 

35 
(0/35) 

20 dropouts, 3 due to time 
commitment; 3 due to GI 

complaints; 6 for unrelated 
health concerns; 2 glycaemia 
worsened; 3 due to inability to 
obtain venous access; and 3 

were lost to follow up. 

>30 

Post-
menopausal, 

type 2 
diabetes, 

obese 

≤70 
112x2 

and 28d 
washout 

6.4 
8.0g 

safflower oil 

No significant differences were 
observed in reported dietary energy 
intake between the two groups. 
Physical activity was unchanged 
throughout the study. 

Park et al., 2008 
30 

(3/27) 
None 23-28 

Healthy 
overweight 
(by Korean 
definition) 

34-45 56 1.8 
2.4 g 

olive oil 

Ad libitum diet. Concurrent physical 
activity intervention of std training 
program 3 days/wk. Differences in diet 
or energy intake were not reported. No 
significant differences in exercise 
habits. 

Petridou et al., 2003
‡ 

(crossover study) 
16 

(0/16) 
1 dropout due to illness <30 Sedentary 19-24 45x2 2.1 

3.0 g 
soybean oil 

Subjects kept diet records throughout 
study & were asked not to change 
physical activity patterns. No 
significant differences in energy 
intake. 

Pinkoski et al., 2006 75 9 dropouts (6 m, 3 f) ND Healthy, 
resistance 

18-45 49 5.0 7.0 g Physical activity was controlled as part 
of the intervention. Baseline & final 3 
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First Author, Year 
Final n 
(m/f) 

Dropouts 
Initial 
BMI 

(kg/m
2
) 

Physical 
State 

Age 
(years) 

Duration 
(days) 

CLA only 
(g/d) 

Placebo, 
Dose (g/d) 

Dietary/physical activity 
assessment 

(parallel study) (36/40) trained sunflower oil day diet records were kept. There 
were no differences in dietary intake 
between groups. 

Pinkoski et al., 2006
‡
 

(crossover study) 
17 

(8/9) 
10 dropouts (4 m, 6 f) ND 

Resistance 
trained 

26-36 49 5.0 
7.0 g 

sunflower oil 

Physical activity was controlled as part 
of the intervention. There were no 
differences in dietary intake between 
groups. 

Racine et al., 2010 
53 

(31/22) 

10 chose not to participate, 7 
dropped out and 2 did not qualify 

for data analysis 

≥ 85
th

 
percentile 

Overweight 
& obese 
children 

6-10 183 2.4 
3.0 g 

sunflower oil 

Ad libitum diet. Dietary advice 
provided at start of study. Differences 
in diet and physical activity were not 
reported. 

Treatments added to chocolate milk. 

Risérus et al., 2001 
24 

(24/0) 
1 dropout 29-35 Obese 39-64 28 3.1 

4.2 g 
olive oil 

Ad libitum diet. Diet interviews (ffq) at 
baseline and wk 4 to estimate dietary 
CLA intake. Differences in diet and 
physical activity were not reported. 

Risérus et al., 2002a  
57 

(57/0) 
3 dropouts 27-39 

Metabolic 
syndrome, 
overweight 
or obese 

43-63 84 

2.4g (1;1 
isomers) or 

2.6g 
(t10,c12) 

3.4 g 
olive oil 

All men were encouraged to maintain 
their usual diet and exercise habits 
during the study. 3-day weighed food 
record kept at weeks 0 & 8. No 
significant differences in dietary intake 
occurred during the study. 

Smedman and Vessby, 
2001 

50 
(25/25) 

3 exclusions due to poor 
compliance 

19-35 Healthy 23-63 84 3.2 
4.2 g 

olive oil 

3 day weighted diet record kept at 
baseline, middle & end of study. There 
were no significant differences in 
dietary intake during the study. 

Steck et al. 2007 
48 

(13/35) 
3 ineligible for randomisation and 

4 dropouts 
30-35 Obese 18-50 84 3.2 or 6.4 

8.0 g 
safflower oil 

5x24-hour recalls collected over 
study’s duration. Brief physical activity 
questionnaire at baseline, 6 & 12 
weeks. Energy intake did not differ 
between groups whereas physical 
activity fell significantly for the placebo 
and the 6.4 g CLA groups but was not 
significantly different between groups.  
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First Author, Year 
Final n 
(m/f) 

Dropouts 
Initial 
BMI 

(kg/m
2
) 

Physical 
State 

Age 
(years) 

Duration 
(days) 

CLA only 
(g/d) 

Placebo, 
Dose (g/d) 

Dietary/physical activity 
assessment 

Taylor et al., 2006 
40 

(40/0) 
Not stated. 33 ± 3 

Healthy, 
obese 

35-60 84 3.2 
4.5 g 

olive oil 
No measures of diet or physical 
activity reported. 

Watras et al., 2006 
40 

(8/32) 
8 dropouts 25-30 Overweight 18-44 182 3.2 

4.0 g 
safflower oil 

7-day physical activity & 3 day diet 
records kept at baseline & study end. 
Reported energy intake was lower in 
the placebo group (p=0.06) but no 
significant differences in physical 
activity occurred between the groups. 

 
Table A1 provides information on study participants and dosage regimes as well as identifying substances used as controls. The given amount for CLA in the CLA only column was 
calculated from the total amount of CLA or other CLA preparation and the reported purity; thus it is the amount of CLA isomers of interest (c9,t11 and t10,c12) only. The total amount of 
CLA containing preparation was matched with the amount of control oil. Unless otherwise stated, no differences in baseline values for measured variables were identified between 
participants receiving CLA and control. However, sample sizes were too small to rule out such differences even though they may be reported as not statistically significant. 
* The dose of the CLA preparation (all CLA isomers + other minor lipid components) was 4 g/day given in the form of four 1 g capsules; the soy oil control differed because only 0.5 g 
capsules were available and authors decided it would be better to administer the same number of capsules than the same amount of lipid. 
‡ crossover study design; The distribution at final analysis was not reported on a per protocol basis (n=83) but on the group included in the intention to treat analysis (n=105); 

a 
The 

final gender composition was not reported. 
 
Acronyms: BFM– body fat mass; BMI – body mass index; BW – body weight; CLA – conjugated linoleic acid; f – females; LBM – lean body mass; LCD – low calorie diet; m – males; 
n – number of participants; ND no data provided. 
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 Table A2a: Summary of Study Results: studies which used initial weight reduction 
 

First Author, Year 
Body 

Comp. 
Method 

Group 
In group 

Δ BW 
(kg) 

P- value 
groups 

compared 

In group 
Δ LBM 

(kg) 

P- value 
groups 

compared 

In group 
Δ BFM 

(kg) 

P- value 
groups 

compared 

Other body composition 
finding(s) 

(Between group 
comparisons only) 

Kamphuis et al., 2003 
Hydro. & 

DD 

CLA 
(1.4 g) 

3.4 

 
NS 

3.3 

 
<0.05 
pooled 
data 

corrected 
for dosage 

0.2 

 
NS 

 BF% (p<0.05) for pooled 
data corrected for dosage, 
gender and % body weight 

regain 

Con 1.4 1.4 0.0 

CLA 
(2.7 g) 

1.9 2.7 -0.7 

Con 1.3 1.8 -0.3 

Larsen et al., 2006 DXA 

CLA 
(3.6 g) 

4.0 

–NS 

0.94 

NS (0.33) 

2.13 
 

NS 

NS differences in waist and 
hip girth. 

Con 4.0 0.51 2.73 
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Table A2b: Summary of Study Results: in combination with prescribed exercise 
 

First Author, Year 
Body 

Comp. 
Method 

Group 
In group 

Δ BW 
(kg) 

P- value 
groups 

compared 

In group 
Δ LBM 

(kg) 

P- value 
groups 

compared 

In group 
Δ BFM 

(kg) 

P- value 
groups 

compared 

Other body composition 
finding(s) 

(Between group 
comparisons only) 

Adams et al., 2006 
Calibrated 
electronic 

scale 

CLA -0.2 
 

NS 
No data No data No data No data 

No differences in visceral 
abdominal fat 

Con 0.1 

Nazare et al., 2007 DXA 

CLA 1.6 

No data 

0.0 

No data 

0.6 

No data No data 

Con 0.5 -0.5 0.8 

Park et al., 2008 BIA 

CLA -0.75 

No data 

-0.18 

No data 

-0.59 

No data No data 

Con -0.12 0.04 -0.16 

Pinkoski et al., 2006 
(parallel study) 

AD 

CLA 
(5.0 g) 

No data 

1.30** 
 

0.033 

-0.80* 
 

0.028 
No data 

Con 0.20 0.40 

Pinkoski et al., 2006 
(crossover study) 

AD 

CLA 
(5.0 g) 

0.3 
 

0.025 

0,4 
 

NS 

-0.2 
 

0.038 
 in BF% (p=0.043)  

Con 1.3* -0.2 1.4* 
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Table A2c: Summary of Study Results: other studies in adults: 6-12 months duration 
 

First Author, Year Body 
Comp. 
Method 

Group In group 
Δ BW 
(kg) 

P- value 
groups 

compared 

In group 
Δ LBM 

(kg) 

P- value 
groups 

compared 

In group 
Δ BFM 

(kg) 

P- value 
groups 

compared 

Other body composition 
finding(s) 

(Between group 
comparisons only) 

Gaullier et al., 2004 
TAG arm 

DXA 

CLA 
(3.4 g) 

-1.8* 
 

<0.05 

0.6 
 

NS 

-2.4* 
 

<0.05 
 in BMI (p<0.05)  

Con 0.2 0.0 0.2 

Gaullier et al., 2004 
FFA arm 

DXA 

CLA 
(3.6 g) 

-1.1* 
 

NS 

0.7* 
 

<0.05 

-1.7* 
 

<0.05 
NS differences in BMI 

Con 0.2 0.0 0.2 

Gaullier et al., 2007 DXA 

CLA 
(3.4 g) 

-1.2 
 

NS 

0.6 
 

NS 

-1.5 
 

<0.05 

 in Leg fat (p=0.003) 
This occurred mainly in 

women and obese adults. 
Con 0.3 0.2 0.5 

Watras et al., 2006 

Hydro., 
18

O 
dilution & 

DXA 

CLA 
(3.2 g) 

-0.6 
 

≤0.05 

0.40 
– 

NS 

-1.00* 
 

≤0.05 

 in BF% (p≤0.05) 

NS differences in abdominal 
fat mass. 

Con 1.1 0.40 0.70 
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Table A2d: Summary of Study Results: other studies in adults: <6 months duration 
 

First Author, Year Body 
Comp. 
Method 

Group  In group 
Δ BW 
(kg) 

P- value 
groups 

compared 

In group 
Δ LBM 

(kg) 

P- value 
groups 

compared 

In group 
Δ BFM 

(kg) 

P- value 
groups 

compared 

Other body composition 
finding(s) 

(Between group 
comparisons only) 

Berven et al., 2000 BIA 

CLA 
(3.4 g) -1.1 

 
NS 

-0.2 
 

NS 

-0.9 
 

NS 
NS differences in BMI 

Con -0.4 -1.5 0.3 

Blankson et al., 2000 DXA 

CLA 
(1.7 g) -0.4 

 
NS 

0.87 

 
NS 

 

-1.15 
 

 0.05 

NS differences in BMI 

CLA 
(3.4 g) 

-0.4 1.26 -1.73 
 

 0.05 

CLA 
(5.1 g) 

-0.1 0.54 -0.43 
 

NS 

CLA 
(6.8 g) 

-0.8 0.88 -1.30 
 

 0.05 

Con 1.4 -0.05 1.47  

Eyjolfson et al., 2004 BIA 

CLA 
(2.9 g) 0.6 

No data No data No data No data 

Con 2.0 

Lambert et al., 2007 DXA 

CLA 
(2.6 g) 
(Men) 

0.6 

No data 

0.2 

No data 

No data 

No data 

Con 
(Men) 

0.1 -0.1 

CLA 1.4 No data -0.2 No data No data 
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First Author, Year Body 
Comp. 
Method 

Group  In group 
Δ BW 
(kg) 

P- value 
groups 

compared 

In group 
Δ LBM 

(kg) 

P- value 
groups 

compared 

In group 
Δ BFM 

(kg) 

P- value 
groups 

compared 

Other body composition 
finding(s) 

(Between group 
comparisons only) 

(2.6 g) 
(Women) 

Con 
(Women) 

-0.1 -0.5 

Laso et al., 2007 DXA 

CLA 
(3.0 g) 

(BMI>30) 

No data 

0.06 

 
NS 

0.32 

 
NS 

NS differences in trunk fat, 
trunk lean tissue, BMI or 

waist circumference 
Con 

(BMI>30) 
0.55 -0.67 

CLA 
(3.0 g) 

(BMI30) 

0.32 

 
NS 

-0.61 

 
0.01 

 in trunk fat (p=0.05) 
NS differences in trunk lean 

tissue, BMI or waist 
circumference Con 

(BMI30) 
0.42 0.28 

Mougios et al., 2001 Skin-fold 

CLA 
(0.7, then 

1.4 g) 
-1.0 

 
NS 

No data 

-0.50 
 

NS 

NS differences in BF% or 
sum of 10 skinfolds 

Con -0.4 -0.10 

Noone et al., 2002 
Not 

stated 

CLA 
(1.9 

TAG) 
1.7 

No data No data No data No data 

Con 0.1 

Norris et al., 2009
‡
 DXA 

CLA 
(6.4 g) 
(Diet 1) 

-1.25 
 

0.032 
-0.41 

 
NS 

-1.08 
 

NS 
 in BMI (p=0.00) but an  in 

trunk adipose tissue  
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First Author, Year Body 
Comp. 
Method 

Group  In group 
Δ BW 
(kg) 

P- value 
groups 

compared 

In group 
Δ LBM 

(kg) 

P- value 
groups 

compared 

In group 
Δ BFM 

(kg) 

P- value 
groups 

compared 

Other body composition 
finding(s) 

(Between group 
comparisons only) 

Con -0.11 1.40 0.08 
(p = 0.04) 

NS differences in waist 
circumference, WHR, SAD, 

triceps or subscapular 
skinfold thicknesses. 

CLA 
(6.4 g) 
(Diet 2) 

-0/86 0.60 -1.59 

Con 0/9 0.65 0.14 

Petridou et al., 2003
‡
 Skin-fold 

CLA 
(2.1 g) 
(CLA-
Con) 

-0.1 

 
NS 

No data 

0.7 

 
NS 

NS differences in BMI, BF% 
or sum of skinfolds 

Con 
(CLA-
Con) 

0.9 -0.6 

CLA 
(2.1 g) 
(Con-
CLA) 

0.5 

 
NS 

-1.0 

 
NS 

Con 
(Con-
CLA) 

0.2 1.1 

Risérus et al., 2001 - 

CLA 
(3.1 g) 

-0.3 
 

NS 
No data No data 

 in SAD (p=0.041) 
NS differences in waist 
circumference or WHR 

Con -0.4 

Risérus et al., 2002a - 
CLA 

(2.4 g) 
-0.46  0.57 NS No data 

NS differences in BMI, waist 
circumference, SAD or %BF  
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First Author, Year Body 
Comp. 
Method 

Group  In group 
Δ BW 
(kg) 

P- value 
groups 

compared 

In group 
Δ LBM 

(kg) 

P- value 
groups 

compared 

In group 
Δ BFM 

(kg) 

P- value 
groups 

compared 

Other body composition 
finding(s) 

(Between group 
comparisons only) 

Con 0.14 
NS 

-0.02 

Smedman and Vessby, 
2001 

BIA & 
Anth. 

CLA 
(3.2 g) 

0.4 
 

NS 
No data No data 

 in BF% (=0.05) 

NS differences in BMI, WHR 
or SAD 

Con 0.21 

Steck et al. 2007 DXA 

CLA 
(3.2 g) 

0.40 

No data 

0.65 

No data 

-0.17 

No data No data CLA 
(6.4 g) 

0.39 0.64 -0.09 

Con 0.43 0.33 0.14 

Taylor et al., 2006 
BIA, CT 
& skin-

fold 

CLA 
(3.2 g) 

-0.2 

NS No data No data 

 in arm and leg skin-folds 
(p<0.05) 

NS differences in BF%, BMI, 
waist and hip 

circumferences, WHR or 
torso skinfolds 

Con 0.9 

 
Tables A2a-A2d provide summarised mean change in reported results from baseline, with statistical comparisons (P-values) between CLA and control groups. The arrows in the P-

value column indicate the direction of any change in the mean of the CLA group relative to the control such that  indicates the CLA group experienced a relative decrease, indicates 
the CLA group experienced a relative increase, and – indicates both the CLA group and the control group experienced the same magnitude of change in the same direction.  
† Results as medians not means. 
‡ Crossover study design 
 
Statistical significance within group: * p<0.05; ** p<0.01.  
 
Acronyms:  AD – air displacement plethysmography ; BF% - body fat percentage; BFM – body fat mass; BIA – bioimpedance assessment; BMI – body mass index; BW – body weight; 
CLA – conjugated linoleic acid; Comp. – composition; Con – control group; CT – computed tomography; DXA – dual-energy x-ray absorptiometry; EE – energy expenditure; f – female; 
FFA – free fatty acid; Hydro. - hydrodensitometry; IR – infrared; ITT – intention to treat analysis; LBM – lean body mass; m – male; n – number of participants; ND – no data provided; 
NS – not statistically significant; SAD – saggital abdominal diameter; WHR – waist-to-hip ratio. 
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Table A2e: Summary of Study Results: children and adolescents 
 

First Author, Year Body 
Comp. 
Method 

Group In group 
Δ BW 
(kg) 

P- value 
groups 

compared 

In group 
Δ LBM 

(kg) 

P- value 
groups 

compared 

In group 
Δ BFM 

(kg) 

P- value 
groups 

compared 

Other body composition 
finding(s) 

(Between group 
comparisons only) 

Bonet Serra et al., 
2008 

DXA and 
Bone 

Densitom
eter 

CLA 
(3.0 g) 

-4.5* No data, 
but stated 
in text as 

NS 

No data No data 
No differences in BMI, BMI Z 

score or BF%. 

Con -0.3* 

Racine et al., 2010 

DXA and 
Bone 

Densitom
eter 

CLA 
(3.6 g) 

3.2 
 

NS 

2.4 
 

NS 

0.8 
 

0.01 

 in BMI (p=0.04), BF% 
(p=0.001), peripheral fat 
(p<0.001), abdominal fat 

(p=0.02) Con 3.7 1.9 1.8 

 
* Results are expressed as medians. 
 
Acronyms:  BF – body fat; BFM – body fat mass; BMI – body mass index; CLA – conjugated linoleic acid; Con – control group; DXA – dual-energy x-ray absorptiometry; LBM 
– lean body mass; of participants; NS – not statistically significant. 
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Table A2f: Summary of Study Results: energy expenditure 
 

First Author, Year Group Energy expenditure finding(s) 

Close et al., 2007 

CLA 
(3.2 g) After six months, fat oxidation increased in the 

CLA group relative to the control during sleep 
(p<0.05).  

Con 

Kamphuis et al., 2003 

CLA 
(1.4 g) 

Increase in RMR independent of % body weight 
regain (p<0.05) but NS change in RMR after 

adjusting for LBM. NS change in RQ. 

Con 

CLA 
(2.7g) 

Con 

Nazare et al., 2007 

CLA 
(2.6 g) 

No between group comparisons but there was a 
significant increase in basal energy expenditure 
(per kg fat free mass) in the CLA group after 14 

weeks but not in the placebo group. Con 

Pinkoski et al., 2006 

(parallel study) 

CLA 
(5.0 g) NS change in RMR between CLA and control 

groups over time when expressed relative to LBM 

Con 

Pinkoski et al., 2006 

(crossover study) 

CLA 
(5.0 g) NS change in RMR or RER between CLA and 

control groups. 

Con 

Watras et al., 2006 

CLA 
(3.2 g) NS changes in RMR & RER between CLA and 

control groups. 

Con 

 
Acronyms:  CLA – conjugated linoleic acid; Con – control group; LBM – lean body mass; of participants; NS – not 
statistically significant; RER – respiratory exchange ratio; RMR – resting metabolic rate; RQ – respiratory 
quotient. 
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Appendix 1: Effect of CLA on waist circumference 
 
Of the original 67 studies identified (see Figure 1 in this report), there were 12 studies that 
reported waist circumference measures in 18 arms, including five arms that did not use the 
1:1 isomeric ratio CLA preparations. As shown in Table A4, these studies ranged from 4-26 
weeks in duration and the mixed ratio studies are included for completeness. Figure A1 
shows a graph of the various studies comparing comparative waist circumference, study time 
and CLA isomer mix type. Standard formulas were used to calculate the difference in effect 
between intervention and placebo groups where these were not reported by the authors.  
 
There was variation in the direction of effect of CLA compared to placebo on waist 
circumference in the results. In some studies waist circumference decreased more in the 
CLA group, in others more in the placebo group.The results were not always in the same 
direction in studies that had multiple intervention groups. The strongest effect occurred in the 
study of Zhao et al. (2009) in hypertensive subjects in which both CLA and placebo groups 
were also given Rampiril. As noted in SD1, this study also contributed substantially to the 
heterogeneity in the results for HDL-cholesterol levels. The duration of the trial explained little 
of the variation among studies in the difference between the groups in waist circumference, 
either for all 1:1 isomer ratio studies (adjusted r2=-0.03) or if Zhao et al. (2009) were 
excluded (adjusted r2=-0.01). The results of Zhao et al. (2009) are influential on the results 
when the studies are combined. When the results of all studies were expressed on a 12-
week basis, there was an average decline in waist circumference of -0.55cm for studies 
using the 1:1 CLA isomer preparation but only -0.16cm if Zhao et al. (2009) is excluded. As 
there was no association with duration of use, it is unclear whether the correction to a 12 
week basis, or any longer time frame, is justified. 
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Table A4: Difference in waist circumference (cm) between CLA and placebo groups, ordered by duration of the trial 
 

        

 

Daily CLA 
dose (g/day) 

of c9,t11 
and t10,c12  

  

Waist 
circumference 
in intervention 

group at 
baseline 

Difference in waist 
circumference, as 

reported (cm) 
Mean difference 
corrected to 12 

weeks (cm) First Author, year  
Isomers 

given 
N 
int 

N 
cont 

Duration 
(weeks) Mean 95% CI 

Risérus, 2001 1:1 14 10 3.1 4 120.1 -0.7 -2.0 0.5 -2.2 

Herrmann, 2009  1:1 34 x 3.4 4 102.1 0.0 -2.2 2.2 0.0 

Herrmann, 2009  c9,c11 34 x 3.4 4 102.3 0.2 -1.9 2.3 0.6 

Herrmann, 2009  t10,c12 34 x 3.4 4 101.2 -0.9 -3.0 1.2 -2.7 

Park, 2008 1:1 15 15 1.8 8 83.5 0.6 -1.8 3.0 0.9 

Zhao, 2009 1:1 40 40 3.4 8 102.7 -3.5 -4.4 -2.6 -5.3 

Taylor, 2006 1:1 21 19 3.2 12 112.0 0.8 -0.8 2.4 0.8 

Risérus, 2002 t10,c12 19 19 2.4 12 116.0 -0.9 -2.0 0.1 -0.9 

Risérus, 2002  1:1 19 19 2.4 12 112.5 -0.3 -1.5 1.0 -0.3 

Risérus, 2004a   c9, t11 13 12 2.5 12 112.2 -0.6 -2.3 1.2 -0.6 

Lambert, 2007 (women) 1:1 18 19 2.6 12 75.0 -1.2 -3.8 1.4 -1.2 

Lambert, 2007 (men) 1:1 12 13 2.6 12 87.9 1.0 -2.7 4.7 1.0 

Laso, 2007(BMI ≤ 30)*  1:1 10 11 2.4 12 101.4 0.3 -4.4 5.0 0.3 

Laso, 2007 (BMI > 30)* 1:1 10 13 2.4 12 111.9 -0.5 -5.5 4.5 -0.5 

Norris , 2009 (SAF to CLA) 1:1 {35 x 6.4 16 110.1 1.6 0.6 2.6 1.2 

Norris, 2009 (CLA to SAF) 1:1 }    x 6.4 16 112.0 -1.7 -3.0 -0.4 -1.3 

Sluijs, 2010 4:1 173 173 3.1 26 99.0 0.1 -0.7 0.9 0.0 

Gaullier, 2007  1:1 42 41 3.4 26 99.3 -1.3 -3.4 0.8 -0.6 

X cross-over design 
Mean difference=CLA-placebo difference, so minus sign indicates greater decrease in the CLA group 
* The SEM reported in this study were assumed to be SD because of their magnitude 



 

 42 

 

 
 
Figure A1: Difference in waist circumference by study duration and ratio of CLA 

isomers given 



 

 43 

References 
 
Adams RE., Hsueh A., Alford B., King C., Mo H., and Wildman R. (2006) Conjugated linoleic acid 
supplementation does not reduce visceral adipose tissue in middle-aged men engaged in a 
resistance-training program. Journal of the International Society of Sports Nutrition, 3(2): 28-36. 
 
Ahrén B., Mari A., Fyfe C.L., Tsofliou F., Sneddon A.A., Wahle K.W., Winzell M.S., Pacini Gl, and 
Williams L.M. (2009)  Effects of conjugated linoleic acid plus n-3 polyunsaturated fatty acids on insulin 
secretion and estimated insulin sensitivity in men. European Journal of Clinical Nutrition, 63: 778-786. 
 
Aryaeian N., Shahram, F., Djalali, M., Eshragian, M.R., Djazayeri, A. et al. (2008) Effect of conjugated 
linoleic acid, vitamin E and their combination on lipid profiles and blood pressure of Iranian adults with 
active rheumatoid arthritis. Vasc Health and Risk management, 4(6): 1423-1432. 
 
Atkinson, R.L. (1999) Conjugated linoleic acid for altering body composition and treating obesity. In: 
Yurawecz, M.P., Mossoba M.M., Kramer, J.K.G., Pariza, M.W., Nelson G.J. (Eds.). Advances in 
Conjugated Linoleic Acid Research. AOCS Press; Champaign, Ill. Vol 1:348-353. 
 
Attar-Bashi, N.M., Weisinger, R.S., Begg, D.P., Li, D. and Sinclair, A.J. (2006) Failure of conjugated 
linoleic acid supplementation to enhance biosynthesis of docosahexaenoic acid from alpha-linolenic 
acid in healthy human volunteers. Prostaglandins Leukot Essent.Fatty Acids, 76(3):121-130. 
 
Belury, M.A., Mahon, A. and Banni, S. (2003) The conjugated linoleic acid (CLA) isomer, t10c12-CLA, 
is inversely associated with changes in body weight and serum leptin in subjects with type 2 diabetes 
mellitus. J Nutr, 133(1): 257S-260S 
 
Benito, P., Nelson, G.J., Kelley, D.S., Bartolini, G., Schmidt, P.C. and Simon, V. (2001) The effect of 
conjugated linoleic acid on plasma lipoproteins and tissue fatty acid composition in humans. Lipids 
36(3): 229-236. Erratum in: Lipids 2001 Aug 36(8): 857.  
 
Berven, G., Bye, A., Hals, O., Blankson, H., Fagertun, H. et al. (2000) Safety of conjugated linoleic 
acid (CLA) in overweight or obese human volunteers. Eur J Lipid Sci Tech, 102(7): 455-462. 
 
Blankson, H., Stakkestad, J.A., Fagertun, H., Thom, E., Wadstein, J. and Gudmundsen, O. (2000) 
Conjugated linoleic acid reduces body fat mass in overweight and obese humans. J Nutr, 130(12): 
2943-2948.  
 
Bonet Serra, B., Quinanar Rioja, A., Viana Arribas, M., Iglesias-Gutiérrez, E. and Varela-Moreiras, G. 
(2008) Efectos del yogur enriquecido con isómeros del ácido linoleico conjugado, sobre resistencia a 
la insulina en adolescentes obesos. Rev Esp Pediatr, 64(1): 94-100. 
 
Chouinard, L.E., Schoeller, D.A., Watras, A.C., Randall Clark, R., Close, R.N. and Bucholz, A.C. 
(2007) Bioelectrical impedance vs. Four-compartment model to assess body fat change in overweight 
adults. Obesity, 15(1): 85-92. 
 
Close, R.N., Schoeller, D.A., Watras, A.B. and Nora, E.H. (2007) Conjugated linoleic acid 
supplementation alters the 6-mo change in fat oxidation during sleep. Am J Clin Nutr, 86 (3): 797-804. 
 
Colakoglu, S., Colakoglu, M., Taneli, F., Cetinoz, F. and Turkmen, M. (2006) Cumulative effects of 
conjugated linoleic acid and exercise on endurance development, body composition, serum leptin and 
insulin levels. J Sports Med Phys Fitness, 46(4): 570-577.  
 
Cornish, S.M., Candow, D.G., Jantz, N.T., Chilibeck, P.D., Little, J.P. et al. (2009). Conjugated linoleic 
acid combined with creatine monohydrate and whey protein supplementation during strength training. 
Int. J. Sport. Nutr Ex Metab, 19(1): 79-96. 
 
Desroches, S., Chouinard, P.Y., Galibois, I., Corneau, L., Delisle, et al. (2005) Lack of effect of dietary 
conjugated linoleic acids naturally incorporated into butter on the lipid profile and body composition of 
overweight and obese men. Am J Clin Nutr, 82(2): 309-319. 
 
Diaz, M.L., Watkins, B.A., Li, Y., Anderson, R.A. and Campbell, W.W. (2008) Chromium picolinate and 
conjugated linoleic acid do not synergistically influence diet- and exercise-induced changes in body 



 

 44 

composition and health indexes in overweight women. J Nutr Biochem, 19: 61-68. 
 
Ellis, K.J. (2001) Selected body composition methods can be used in field studies. J Nutr 131: 1589S-
1595S. 
 
Eyjolfson, V., Spriet, L.L and Dyck, D.J. (2004) Conjugated linoleic acid improves insulin sensitivity in 
young, sedentary humans. Med Sci Sports Exerc, 36(5): 814-820. 
 
Fielitz, K., Helwig, U., Pfeuffer, M., Winkler, P. Laue, C. et al. (2007) The effect of CLA on endothelial 
function and traits of the metabolic syndrome. In: The 43rd Annual Meeting of the European 
Association for the Study of Diabetes, Amsterdam. 17 September 2007. 
 
Fogelholm, M. and van Marken Lichtenbelt, W. (1997) Comparison of body composition methods: a 
literature analysis. Europ J Clin Nutr, 51:495-503. 
 
Fukagawa, N.K., Bandidni, L.G. and Young, J.B. (1990) Effect of age on body composition and resting 
metabolic  rate. Am J Physiol Endocrinol and Metabolism, 259(2): E233-E238. 
 
Gaullier, J.M., Halse, J., Høye, K., Kristiansen, K., Fagertun, H., et al. (2004) Conjugated linoleic acid 
supplementation for 1 y reduces body fat mass in healthy overweight humans. Am. J. Clin. Nutr, 
79(6):1118-25.  
 
Gaullier, J.M., Halse, J., Høye, K., Kristiansen, K., Fagertun, H., et al. (2005) Supplementation with 
conjugated linoleic acid for 24 months is well tolerated by and reduces body fat mass in healthy, 
overweight humans. J. Nutr,135(4):778-84. 
 
Gaullier, J.M., Halse, J., Høivik, H.O., Høye, K., Syvertsen, C., et al. (2007) Six months 
supplementation with conjugated linoleic acid induces regional-specific fat mass decreases in 
overweight and obese. Br. J. Nutr, 97(3):550-60. 
 
Herrmann, J., Rubin, D., Häsler, R., Helwig, U., Pfeuffer, M. et al. (2009) Isomer-specific effects of 
CLA on gene expression in human adipose tissue depending on PPARy2 PI2A polymorphism: a 
double blind, randomized, controlled cross-over study. Lipids in Health and Disease, 8(35), 
doi:10.1186/1476-511X-8-35.. 
 
Ingelsson E. and Risérus, U. (2008); Effects of trans10cis12CLA-indiced insulin resistance on retinol-
binding protein 4 concentrations in abdominally obese men. Diabetes Res.Clin.Pract. 82(3): e23-e24. 
 
Iwata, T., Kamegai, T., Yamauchi-Sato, Y., Ogawa, A., Kasai, M., et al. (2007) Safety of Dietary 
Conjugated Linoleic Acid (CLA) in a 12-weeks Trial in Healthy Overweight Japanese Male Volunteers. 
J of Oleo Science, 56(10): 517-525. 
 
Kamphuis, M.M., Lejeune, M.P., Saris, W.H. and Westerterp-Plantenga, M.S. (2003) The effect of 
conjugated linoleic acid supplementation after weight loss on body weight regain, body composition, 
and resting metabolic rate in overweight subjects. Int. J. Obes Relat Metab Disord, 27(7): 840-7.  
 
Kerr, D. and Ackland, T. (2006) Kinanthropometry: physique assessment of the athlete. In Clinical 
Sports Nutrition 3

rd
 Ed., McGraw-Hill Australia Pty. Ltd., NSW.  

 
Kreider, R.B., Ferreira, M.P., Greenwood, M., Wilson, M. and Almada, A.L. (2002) Effects of 
conjugated linoleic acid supplementation during resistance training on body composition, bone 
density, strength, and selected hematological markers. J Strength Cond Res, 16(3): 325-34. 
 
Lambert, E.V., Goedecke, J.H., Bluett, K., Heggie, K., Claassen, A., et al. (2007) Conjugated linoleic 
acid versus high-oleic acid sunflower oil: effects on energy metabolism, glucose tolerance, blood 
lipids, appetite and body composition in regularly exercising individuals. Br J Nutr, 97(5): 1001-11. 
 
Larsen, T.M., Toubro, S., Gudmundsen, O. and Astrup, A. (2006) Conjugated linoleic acid 
supplementation for 1 y does not prevent weight or body fat regain. Am. J Clin Nutr, 83(3): 606-12. 
 
Laso, N., Brugué, E., Vidal, J., Ros, E., Arnaiz, J.A.,  et al. (2007) Effects of milk supplementation with 
conjugated linoleic acid (isomers cis-9, trans-11 and trans-10, cis-12) on body composition and 
metabolic syndrome components. Br J Nutr, 98(4):860-7. Epub 2007 Jul 11.  



 

 45 

 
López Román, J., Belén Martínez Gonzálvez, A., Luque, A., Ramón Iglesias, J., Hernández, M., 
Antonio Villegas, J. (2007) Actividad física e ingesta de leche con ácido linoleico conjuago (CLA) en 
personas sanas con sobrepeso. Rev Esp Obes, 5(2): 109-118. 
 
Malpuech-Brugère, C., Verboeket-van de Venne, W.P., Mensink, R.P., Arnal, M.A., Morio, B., et al. 
(2004) Effects of two conjugated linoleic Acid isomers on body fat mass in overweight humans. Obes 
Res, 12(4):591-8. 
 
Medina, E.A., Horn, W.F., Keim, N.L., Havel, P.J., Benito, P., et al. (2000) Conjugated linoleic acid 
supplementation in humans: effects on circulating leptin concentrations and appetite. Lipids, 35(7): 
783-788. 
 
Moloney, F., Yeow, T.P., Mullen, A., Nolan, J.J. and Roche, H.M. (2004) Conjugated linoleic acid 
supplementation, insulin sensitivity, and lipoprotein metabolism in patients with type 2 diabetes 
mellitus. Am J Clin Nutr, 80(4): 887-895. 
 
Mougios, V., Matsakas, A., Petridou, A., Ring, S., Sagredos, A., et al. (2001) Effect of supplementation 
with conjugated linoleic acid on human serum lipids and body fat. J Nutr Biochem, 12(10): 585-594. 
 
Moya, M., Juste, M., Cortés, E. and Carratalá, F. (2008) Utilización del ácido linoleico conjugado en el 
nino y adoloscente obesos. Rev Esp  Pediatr, 64(1): 89-93. 
 
Naumann, E., Carpentier, Y.A., Saebo, A., Lassel, T.S., Chardigny, J.M., et al. (2006) Cis-9, trans- 11 
and trans-10, cis-12 conjugated linoleic acid (CLA) do not affect the plasma lipoprotein profile in 
moderately overweight subjects with LDL phenotype B. Atherosclerosis, 188(1): 167-174. 
 
Nazare, J-A., de la Perrière, A.B., Bonnet, F., Desage, M., Preyrat, J. et al. (2007). Daily intake of 
conjugated linoleic acid-enriched yoghurts: effects on energy metabolism and adipose tissue gene 
expression in healthy subjects. Br J Nutr, 97(2): 273-80. 
 
Noone, E.J., Roche, H.M., Nugent, A.P. and Gibney, M.J. (2002) The effect of dietary supplementation 
using isomeric blends of conjugated linoleic acid on lipid metabolism in healthy human subjects. Br J 
Nutr, 88(3): 243-251. 
 
Norris, L.E., Collene, A.L., Asp, M.L., Hsu, J.C., Liu, L-F., et al. (2009) Comparison of dietary 
conjugated linoleic acid with safflower oil on body composition in obese postmenopausal women with 
type 2 diabetes mellitus. Am J Clin Nutr., 90: 468-76. 
 
Park, E., Kim, J-M., Kim, K-T and Paik, H-D. (2008) Conjugated linoleic acid (CLA) supplementation 
for 8 weeks reduces body weight in healthy overweight/obese Korean subjects, Food Sci Biotechnol., 
17(6): 1261-4. 
 
Petridou, A., Mougios, V. and Sagredos, A. (2003) Supplementation with CLA: isomer incorporation 
into serum lipids and effect on body fat of women. Lipid, 38(8):805-11. 
 
Pinkoski, C., Chilibeck, P.D., Candow, D.G., Esliger, D., Ewaschuk, J.B., et al. (2006). The effects of 
conjugated linoleic acid supplementation during resistance training. Med Sci Sports Exerc, 38(2): 339-
348. 
 
Plourde, M., Jew, S., Cunnane, S.C. and Jones, P.J.H. (2008) Conjugated linoleic acids: why the 
discrepancy between animal and human studies? Nutr Reviews, 66(7):415-21:. 
 
Racine, N.M., Watras, A.C., Carrel, A.L., Allen, D.B., McVean, J.J. et al. (2010) Effect of conjugated 
linoleic acid on body fat accretion in overweight or obese children. Am J Clin Nutr. Doi: 
10.3945/ajcn.2009.28404. 
 
Raff, M., Tholstrup, T., Basu, S., Nonboe, P., Sorensen, M.T. and Straarup, E.M. (2008) A diet rich in 
conjugated linoleic acid and butter increases lipid peroxidation but does not affect atherosclerotic, 
inflammatory, or diabetic risk markers in healthy young men. J Nutr, 138(3): 509-514. 
 
Ramakers, J.D., Plat, J., Sebedio, J.L. and Mensink, R.P. (2005) Effects of the individual isomers cis-
9,trans-11 vs. trans-10,cis-12 of conjugated linoleic acid (CLA) on inflammation parameters in 



 

 46 

moderately overweight subjects with LDL-phenotype B. Lipids, 40(9): 909-918. 
 
Risérus, U., Berglund, L. and Vessby, B. (2001) Conjugated linoleic acid (CLA) reduced abdominal 
adipose tissue in obese middle-aged men with signs of the metabolic syndrome: a randomised 
controlled trial. Int J Obes Relat Metab Disord, 25(8): 1129-1135. 
 
Risérus, U., Arner, P., Brismar, K. and Vessby, B. (2002a) Treatment with dietary trans10cis12 
conjugated linoleic acid causes isomer-specific insulin resistance in obese men with the metabolic 
syndrome. Diabetes Care, 25(9): 1516-1521. 
 
Risérus, U., Basu, S., Jovinge, S., Nordin Fredrikson, G., Ärnlöv, J. And Vessby, B. (2002b) 
Supplementation with conjugated linoleic acid causes isomer-dependent oxidative stress and elevated 
C-reactive protein. Circulation, 106: 1925-1929. 
 
Risérus, U., Vessby, B., Ärnlöv, J. and Basu, S. (2004a) Effects of cis-9,trans-11 conjugated linoleic 
acid supplementation on insulin sensitivity, lipid peroxidation, and proinflammatory markers in obese 
men. Am J Clin Nutr, 80(2): 279-283. 
 
Risérus, U., Vessby, B, Arner, P. and Zethelius, B. (2004b) Supplementation with trans10cis12-
conjugated linoleic acid induces hyperproinsulinaemia in obese men: close association with impaired 
insulin sensitivity. Diabetologia,  47(6):1016-1019. 
 
Schoeller, D.A., Watras, A.C., Whigham, L.D. (2009) A meta-analysis of the effects of conjugated 
linoleic acid on fat-free mass in humans. Appl Physiol Nutr Metab, 34: 975-978. 
 
Sluijs, I., Plantinga, Y., de Roos, B., Mennen, L.I. and Bots, M.L. (2010) Dietary supplementation with 
cis-9,trans-11 conjugated linoleic acid and aortic stiffness in overweight and obese adults. J Clin Nutr, 
91: 175-183. 
 
Smedman, A. and Vessby, B. (2001) Conjugated linoleic acid supplementation in humans--metabolic 
effects. Lipids, 36(8): 773-781. 
 
Sneddon, A.A., Tsofliou, F., Fyfe, C.L., Matheson, I., Jackson, et al. (2008) Effect of a Conjugated 
Linoleic Acid and omega-3 Fatty Acid Mixture on Body Composition and Adiponectin. Obesity (Silver 
Spring). 16(5): 1019-24. Epub 2008 Mar 6. 
 
Song, H.J., Grant, I., Rotondo, D., Mohede, I., Sattar, N., et al. (2005) Effect of CLA supplementation 
on immune function in young healthy volunteers. Eur J Clin Nutr, 59(4): 508-517. 
 
Steck, S.E., Chalecki, A.M., Miller, P., Conway, J., Austin, G.L., et al. (2007) Conjugated linoleic acid 
supplementation for twelve weeks increases lean body mass in obese humans. J Nutr, 137(5): 1188-
1193.  
 
Syvertsen, C., Halse, J., Høivik, H.O., Gaullier, J.M., Nurminiemi, M., et al. (2006) The effect of 6 
months supplementation with conjugated linoleic acid on insulin resistance in overweight and obese. 
Int J Obes, (Lond), 31(7): 1148-1154. Epub 2006 Oct 10.  
 
Tarnopolsky, M., Zimmer, A., Paikin, J., Safdar, A., Aboud, A., et al. (2007) Creatine monohydrate and 
conjugated linoleic acid improve strength and body composition following resistance exercise in older 
adults. PLoS ONE, 2(10): e991. 
 
Taylor, J.S.W., Williams, S.R.P., Rhys, R., James, P.P. and Frenneaux, M.P. (2006) Conjugated 
linoleic acid impairs endothelial function. Arterio Thrombo Vascular Biol, 26(2): 307-312. 
 
Tholstrup, T., Raff, M., Straarup, E.M., Lund, P., Basu, S. and Bruun, J.M. (2008) An oil mixture with 
trans-10, cis-12 conjugated linoleic acid increases markers of inflammation and in vivo lipid 
peroxidation compared with cis-9, trans-11 conjugated linoleic acid in postmenopausal women. J Nutr, 
138(8): 1445-1451. 
 
Thom, E., Wadstein, J. and Gudmundsen, O. (2001) Conjugated linoleic acid reduces body fat in 
healthy exercising humans. J Int Med Res, 29(5): 392-396. Erratum in: J Int Med Res, 30(2): 210. 
Correction of dosage error in abstract. 
 



 

 47 

Thrush, A.B., Chabowski ,A., Heigenhauser, G.J., McBride, B.W., Or-Rashid, M. and Dyck, D.J. (2007) 
Conjugated linoleic acid increases skeletal muscle ceramide content and decreases insulin sensitivity 
in overweight, non-diabetic humans. Appl Physiol Nutr Metab 32: 372-382 
 
Tricon, S., Burdge, G.C., Kew, S., Banerjee, T., Russell, J.J., et al. (2004) Opposing effects of cis-
9,trans-11 and trans-10,cis-12 conjugated linoleic acid on blood lipids in healthy humans. Am J Clin 
Nutr, 80(3): 614-620. 
 
Tricon, S., Burdge, G.C., Jones, E.L., Russell, J.J., El-Khazen, S., et al. (2006) Effects of dairy 
products naturally enriched with cis-9,trans-11 conjugated linoleic acid on the blood lipid profile in 
healthy middle-aged men. Am J Clin Nutr, 83(4): 744-753. 
 
Turpeinen, A.M., Bärlund, S., Freese, R., Lawrence, P. and Thomas Brenna, J. (2006) Effects of 
conjugated linoleic acid on linoleic and linoleic acid metabolism in man. Br J Nutr, 95: 727-733. 
 
Wahle, K.W., Heys, S.D. and Rotondo, D. (2004) Conjugated linoleic acids: are they beneficial or 
detrimental to health? Prog Lipid Res, 43(6): 553-587. 
 
Wanders, A.J., Brouwer, I.A., Siebelink, E. and Katan, M.B. (2010) Effect of a high intake of 
conjugated linoleic acid on lipoprotein levels in healthy human subjects. PLoS ONE, 5(2): e9000. Doi: 
10.1371/journal.pone.0009000. 
 
Wang, Y.W. and Jones, P.J.H. (2004) Conjugated linoleic acid and obesity control: efficacy and 
mechanisms. Int J Obes, 28: 941-955. 
 
Watras, A.C., Buchholz, A.C., Close, R.N., Zhang, Z. and Schoeller, D.A. (2006) The role of 
conjugated linoleic acid in reducing body fat and preventing holiday weight gain. Int J Obes (Lond.), 
31(3): 481-487. Epub 2006 Aug 22.  
 
Whigham, L.D., O'Shea, M., Mohede, I.C., Walaski, H.P. and Atkinson, R.L. (2004) Safety profile of 
conjugated linoleic acid in a 12-month trial in obese humans. Food Chem Toxicol, 42(10): 1701-1709.  
 
Whigham, L.D., Watras, A.C., and Schoeller, D.A. (2007) Efficacy of conjugated linoleic acid for 
reducing fat mass: a meta-analysis in humans, Am J Clin Nutr, 85: 1203-1211. 
 
Yonei, Y., Takahashi, Y., Watanabe, M. and Yoshioka, T. (2007) A double-blind, randomized 
controlled trial (RCT) of L-carnitine and conjugated linoleic acid-based health food with health claims. 
Anti-Ageing Med, 4(1): 19-27 
 
Zambell, K.L., Keim, N.L., Van Loan, M.D., Gale, B., Benito, P., Kelley, D.S. and Nelson, G.J. (2000) 
Conjugated linoleic acid supplementation in humans: effects on body composition and energy 
expenditure. Lipids, 35(7):777-782. 

 
Zhao, W-S., Zhai, J-J., Wang, Y-H., Xie, P-S., Li, L-X., and Cheng, K-L. (2009) Conjugated linoleic 
acid supplementation enhances antihypertensive effect of ramipril in Chinese patients with obesity-
related hypertension. Am J Hypertens, 22(6): 680-686. 

 
 
 


