Low carbohydrate versus isoenergetic balanced diets for reducing weight and cardiovascular risk:
a systematic review and meta-analysis

Support Information S1: A critical summary of existing systematic reviews

Introduction
We sought to answer this question from existing systematic reviews, using the Cochrane Overview of Systematic Reviews methods [1]. 
Objectives
To examine the available synthesised evidence on dietary macronutrient manipulation and cardiovascular outcomes and risk factors. A secondary objective was to identify any methodological deficiencies in existing published systematic reviews that could be addressed should we need to undertake a fresh systematic review to answer the question. 
Criteria for considering systematic reviews for inclusion
Types of studies: 
Systematic reviews published in English, reporting on dietary macronutrient manipulation and cardiovascular outcomes and risk factors that included experimental (randomised controlled trials, quasi-randomised controlled trials or before-after studies) or observational studies in humans. To avoid excluding any relevant systematic reviews due to the inconsistent terminology that is used to describe similar dietary approaches (for example, low carbohydrate diets are also called high protein diets), we included any type of dietary macronutrient manipulation in relation to cardiovascular health.
Types of participants
General population; individuals who are overweight or obese, have diabetes, glucose intolerance or insulin resistance, cardiovascular conditions or risk factors such as hypertension and dyslipidaemia.  Systematic reviews were excluded when pregnant or lactating women or children younger than 18 years were the focus.
Types of treatments or exposures
Dietary regimens purporting various dietary macronutrient manipulations, excluding: the combination of dietary macronutrient manipulation with any other interventions (e.g. exercise, pharmacological, surgical) where the effect of diet alone could not be assessed; interventions with an exclusive focus on energy restriction; and interventions of specific foods, food groups or food components (e.g. dairy, oats, plant sterols).
Types of controls
A macronutrient manipulation or advice different from the treatment. 
Types of outcome measures
All-cause and cardiovascular mortality; cardiovascular morbidity such as first diagnosis of cardiovascular disease (CVD), myocardial infarction (MI),  stroke; weight, glycaemic control, blood pressure and circulating lipids levels.
Search methods for identification of studies  
A comprehensive electronic search of The Cochrane Library and Medline were conducted to identify potential relevant systematic reviews, with the last search on 3 March 2014. The Cochrane Library, the Cochrane Database of Systematic reviews and Database of Abstracts of Reviews and Effects (DARE) database were searched with the following search string: “(carbohydrate OR fat OR protein) AND diet” in Title, Abstract or Keywords.  Medline (via PubMed) was searched using the following search string: “Diet, High-Fat”[Mesh] OR “Diet, Protein-Restricted”[Mesh] OR “Diet, Fat-Restricted”[Mesh] OR “Diet, Carbohydrate-Restricted”[Mesh] OR “Diet Therapy”[Mesh] OR “Ketogenic Diet”[Mesh] OR “Diabetic Diet”[Mesh] OR “Diet, Reducing”[Mesh] Filters: Systematic Reviews; Meta-Analysis. Finally, reference lists provided by two nutrition experts were hand-searched.
Data extraction and tabulation
Selection of studies  
Two authors (CN and AS) independently screened the titles and abstracts of all search results and identified potentially eligible systematic reviews using the pre-specified eligibility criteria. Where at least one author considered a study to be relevant, the full text document of the article was obtained.  Screening of full text articles for final inclusion was divided between the first two authors. Uncertainty was resolved by discussion among review authors. Reasons were provided for excluding full text articles. 
Data extraction and tabulation
Two authors (CN and AS) simultaneously extracted information compiled tables of this information to display the scope of the questions that were addressed.  The following was extracted: types of participants, description of participants, number and types of studies included, pre-specified treatment/exposure and comparator and outcomes reported relevant to this project. 
Findings
Description of studies 
The search results and selection process are detailed in Figure 1. Briefly, we screened 851 records and retrieved and screened 105 full-text articles, after which we included 50 reviews.
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Figure 1: Flowchart of search results and selection process 

Included studies
We grouped the data extracted from the 50 included reviews into four tables according to the macronutrient emphasis of the treatment diets, as follows: 9 concentrated solely on the effect or association of carbohydrate intake (Table 1); 28 concentrated only on the effect or association of fat intake (including Mediterranean diet and cholesterol lowering diets) (Table 2); 6 were concerned only with protein intake (Table 3); and 7 examined the effect or association of two or all three macronutrients (Table 4).

The 50 included reviews examined various questions around dietary macronutrient composition, weight and cardiovascular health, but did not explicitly address the question we set out to answer.  Five major constraints to interpreting the reviews in relation to our question were identified (Table 5). In the large majority of reviews the treatment and control diets were not explicitly defined, with the complete macronutrient profiles of the comparison diets being unclear (e.g. only provided the goal for on one of the macronutrients). The outcomes of these reviews could thus not be ascribed to any particular intervention diet in terms of its macronutrient composition. Inconsistent definitions for commonly used terms to describe and define intervention diets such as “low”, “moderate” or “usual” were also problematic. Table 5 also outlines how the identified limitations were addressed in our systematic review.
Excluded studies
A total of 55 full-text articles were excluded with reasons (Table 6). 



Table 1: Systematic reviews with emphasis on the effect or association of carbohydrate intake 
	
Types of participants
	First author, year Date of last search
	Description of participants
	Number and types of studies included
	Pre-specified treatment/exposure
	Pre-specified comparator
	Outcomes reported relevant to this project

	 
	 
	 
	CT
	Cohort
	CS
	Other
	 
	 
	CV events or incidence of disease
	Weight-related
	CVD risk factors

	Adults with CV risk factors or disease
	Bueno 2013 [2];  August 2012
	≥18 years; BMI  ≥ 27.5 kg/ m² 
	13
	
	
	
	Restricted energy, ‘very low CHO ketogenic diet’ (≤50 g CHO/d or  ≤10% of TE from CHO)
	Restricted energy diet; low fat diet (<30% of TE from fat)
	
	weight
	 LDL,  HDL, TG,  SBP, DBP, HbA1c, glucose, insulin

	
	Hu 2012 [3];  20 June 2011
	Adults ≥18 years
	23
	
	
	
	Low CHO diet (≤ 45% of TE)
	Low fat diet (≤ 30% of TE)
	
	weight
	TC, LDL, HDL, TG, SBP, DBP, glucose, insulin 

	
	Nordmann 2006 [4];  28 February 2005
	People ≥16 years; BMI  ≥25 kg/m2
	5 
	
	
	
	Low CHO diet (maximum intake of 60 g/day) without energy restriction
	Low fat diet (maximum of 30% of the daily TE from fat) with energy restriction
	
	weight
	TC, LDL, HDL, TG, SBP, DBP, glucose, insulin

	Adults with DM or impaired glucose control
	Castaneda-Gonzalez 2011 [5];  1 January 2000 to 1 January 2010
	T2 DM; ≥18 years
	8
	
	
	
	Restricted CHO diet defined as maximum of 130g /d
	Non-restricted CHO diet; Excluded trials where the quality of the CHO differed between groups
	
	weight
	TC, LDL, HDL, TG, HbA1C

	
	Dyson 2008 [6];  March 2007
	T2 DM
	6
	
	
	
	Reduced CHO diets
	NR
	
	weight, BMI
	TC, LDL, HDL, TG, HbA1c

	
	Kirk 2008 [7];  April 2006
	T2 DM; ≥19 years
	13
	
	
	
	Restricted CHO diet (4 - 45% of TE)
	“Non-restricted CHO diet”
	
	weight
	TC, LDL, HDL, TG, HbA1c, glucose

	Not reported or other
	Bravata 2003 [8] ;  15 February 2003
	Adults, not pregnant
	94
	
	
	
	One of the following interventions: low CHO, ketogenic, higher protein or higher fat diets; Data to calculate g/day of CHO and TE/day have to be reported
	NR
	
	weight, BMI
	TC, LDL, HDL, TG, SBP, fasting glucose

	
	Santos 2012 [9];  March 2011
	Adults >18 years; Excluded all diabetics, COPD, cancer, epilepsy, menopause, pregnant women
	13
	
	
	
	Low CHO diet as defined by the primary study author
	Baseline conditions
	
	weight, BMI
	TC, LDL, HDL, TG SBP, DBP, HbA1c, glucose, insulin

	
	Shikany 2011 [10];  April 2010
	NR
	4
	
	
	
	Modified CHO diets by reducing the amount of CHO and improving the quality of CHO using the concepts glycaemic index and glycaemic load
	“Standard energy restricted and reduced fat diets”
	
	weight, BMI
	


BMI = body mass index; CHO = carbohydrate; CS = cross-sectional ; CT = clinical trials; CV = cardiovascular; CVD = cardiovascular disease; DBP  = diastolic blood pressure; HbA1c = glycosylated haemoglobin; HDL = high density lipoprotein cholesterol; LDL = low density lipoprotein cholesterol; NR = not reported; SBP = systolic blood pressure; T2 DM = type II diabetes mellitus; TC = total cholesterol; TE = total energy; TG = triglycerides



Table 2: Systematic reviews focussing only on the effect or association of fat intake (including Mediterranean diet and cholesterol lowering diets) 
	
Types of participants
	First author, year Date of last search
	Description of participants
	Number and types of studies included
	Pre-specified treatment/exposure
	Pre-specified comparator
	Outcomes reported relevant to this project

	 
	 
	 
	CT
	Cohort
	CS
	Other
	 
	 
	CV events or incidence of disease
	Weight-related
	CVD risk factors

	Adults with CV risk factors or disease
	Buckland 2008 [11];  July 2007
	Adults
	11
	3
	7
	
	MD as a whole, not restricting the MD definition to specific food groups or nutrients
	NR
	
	weight, BMI
	

	
	Hooper 2012 [12];  June 2010
	Adults (≥18 years) at any risk of CVD (with or without existing CVD); Excluded  acutely ill, pregnant & lactating women
	48
	
	
	
	Intention to reduce or modify dietary fat or cholesterol; Reduced fat diet (<30% of TE from fat, and at least partially replace the energy lost with CHO (simple or complex), protein or fruit and vegetables) or modified fat diet (≥30% of TE from fat, and included higher levels of MUFAs or PUFAs than a ’usual’ diet)
	Usual or control diet or reduced total fat
	Total & CV mortality, CVD events
	weight, BMI
	TC, LDL, HDL, TG, SBP, DBP

	
	Nordmann 2011 [13];  January 2011
	Overweight/obese patients with at least 1CV risk factor or established CAD
	6
	
	
	
	MD defined as having moderate fat intake (main sources of added fat were olive oil and nuts), rich in vegetables, and low in red meat (with poultry and fish replacing beef and lamb)
	Low fat diet: ≤ 30% of TE from fat
	
	weight, BMI
	TC, LDL, HDL, TG, SBP, DBP,  glucose, insulin

	
	Pirozzo 2003 [14];  February 2002
	≥18 years, BMI >25 kg/m2 
	6
	
	
	
	Low fat
	“Another type of weight-reducing diet”
	
	weight, BMI
	TC, LDL, HDL, TG, BP, HbA1c, glucose

	
	Smart 2011 [15];  February 2010
	Otherwise healthy adults (≥18 years) with acquired (not familial) hypercholesterol-aemia
	0
	
	
	
	Any low fat dietary intervention (e.g. low fat and low SFA diets) intended to lower serum TC or LDL, or to raise HDL
	Usual care, calorie-restricted diets or pharmacological interventions
	All-cause mortality, CVD events
	
	TC, LDL, HDL, TG, 

	Adults with DM or impaired glucose control
	Garg 1998 [16];  NR
	T2 DM
	9
	
	
	
	High MUFA
	High CHO
	
	weight
	TC, LDL, HDL, TG, SBP, DBP, HbA1c, glucose, insulin

	
	Schwingshackl 2011 [17];  May 2011
	Adults, abnormal glucose metabolism,  BMI >25 kg/m2 
	9
	
	
	
	High MUFA, with MUFA >12% of TE
	Low MUFA, that were differentiated to be: low fat diets (total fat ≤ 30%, SFA ≤ 7–10%); low glycaemic index diets; high glycaemic index diets; high-protein diets; control diets (total fat content >30% and/or SFA ≥10%)
	
	
	HbA1c, glucose, insulin

	
	Winters 2008 [18];  February 2007
	T2 DM on statin therapy
	6, but 0 on T2 DM
	
	
	
	Low fat diet plus statin therapy
	Only statin therapy
	
	
	LDL

	Adults with and without DM or impaired glucose control
	Cao 2009 [19];  2007
	Diabetics and non-diabetics
	30
	
	
	
	Moderate fat cholesterol-lowering diet rich in unsaturated fat
	Low fat diets, isoenergetic to control
	CHD incidence
	
	TC, LDL, HDL, TG

	
	Esposito 2010 [20];  30 November 2009
	Diabetics or people at risk of diabetes
	9
	2
	4
	2
	Extent of adherence to a MD; Adherence to MD was assessed as a score, based on the monthly frequency intake of food groups that are common to the MD
	NR
	Total & CV mortality, CVD events, diabetes incidence
	
	HDL, TG, SBP, HbA1C, glucose, insulin

	Not reported or other
	Astrup 2000 [21];  July 1999
	Non-diabetics
	16
	
	
	
	Ad libitum low fat diets
	Habitual diet or a medium fat diet ad libitum 
	
	weight  
	

	
	Brunner 1997 [22];  July 1993
	Free living adults
	17
	
	
	
	Diets aimed at changing patterns of fat, sodium, or fibre consumption
	NR
	
	
	TC, DBP

	
	Clarke 1997 [23];  NR
	Healthy volunteers
	395
	
	
	
	Dietary intake of fatty acids and cholesterol
	Isoenergetic diet compared to the treatment group
	
	
	TC, LDL, HDL

	
	Esposito 2011 [24];  January 2010
	NR
	16
	
	
	
	MD as an dietary pattern
	NR
	
	weight, BMI
	

	
	Hooper 2012 [25];  June 2010
	Apparently healthy adults and children; from any country
	33
	10
	
	
	Reduce total fat intake (in terms of % TE from fat, or reducing total gram fat/day); at least 26 weeks
	“Usual diet”
	
	weight, BMI
	TC, LDL, HDL, TG, DBP, SBP 

	
	Kastorini 2010 [26];  December 2009
	NR
	21
	3
	11
	
	MD
	NR
	Total & CV mortality, CAD incidence
	weight, BMI
	TC, LDL, HDL, TG, DBP, HbA1c, glucose

	
	Kastorini 2011 [27];  30 April 2010
	NR
	35
	2
	13
	
	MD, including all food groups of MD 
	NR
	
	
	HDL, TG, SBP, DBP, glucose 

	
	Psaltopoulou 2013[28];  31 October 2012
	NR
	
	7
	2
	13
	Adherence to MD measured by variety of scores
	NR
	Stroke
	
	

	
	Rees 2013 [29];  September 2012
	≥18 years; healthy adults and adults at high risk of CVD; Excluded trials where >25% of participants had CV events previously or where >25% participants had T2 DM
	11
	
	
	
	“MD-style dietary pattern”, having at least 2 components of the following: (1) high MUFA:SFA, (2) low to moderate red wine intake,  (3) high legume intake, (4) high grains and cereal intake, (5) high fruit and vegetable intake, (6) low intake of  meat and meat products, with increased intake of fish, (7) moderate milk and dairy products intake
	No intervention or minimal intervention (e.g. leaflet to follow a dietary pattern with no person-to-person contact)
	All-cause & CV mortality, diabetes incidence  
	
	TC, LDL, HDL, TG, DBP, SBP, HbA1c

	
	Schwingshackl 2013 [30];  March 2013
	Overweight or obese patients; not with previous CV event
	32
	
	
	
	Low fat diet  (≤30% of TE); ≥12 months 
	High fat diet (>30% of TE)
	
	weight
	TC, LDL, HDL, TG

	
	Shafiq 2010 [31];  1 June 2008
	Children and adults with familial hypercholeste-rolaemia
	11
	
	
	
	Cholesterol-lowering diet or any other dietary intervention intended to lower total and LDL cholesterol 
	Could be compared to anything as long as the only difference between the treatment and control groups was the diet
	Mortality, incidence of IHD and other CVD
	
	TC, LDL, HDL, TG

	
	Shah 2007 [32];  August 2006
	Adults
	10
	
	
	
	High CHO diets, with participants’ weight to remain stable throughout trial
	Isoenergetic high-cis-MUFA diets, with participants’ weight to remain stable throughout trial
	
	
	SBP, DBP

	
	Siri-Tarino 2010 [33];  17 September 2009
	Generally healthy adults
	
	2
	
	
	Dietary consumption of SFA was given scores, with the higher scores (4th quartile) being the treatment group
	Lower SFA scores (1st quartile)
	Incidence of CHD and other CVD events
	
	

	
	Skeaff 2009 [34];  NR
	
	Unclear
	2
	
	
	High dietary fat exposure was assessed using fatty acid biomarkers
	Low dietary fat exposure 
	Total mortality, fatal and non-fatal CVD events
	
	

	
	Sofi 2010 [35];  June 2010
	NR
	
	18
	
	
	Higher adherence to MD, as measured with a priori adherence score
	2 point lower adherence to MD, as measured with a priori adherence score
	CVD mortality, CVD incidence
	
	

	
	Tang 1998 [36];  <1996
	Free living
	19
	
	
	
	Individualised dietary advice to modify fat intake falling into one of the following 4 categories: Step 1 AHA diet with <30% fat of TE and 8 to 10% SFA of TE;  Step 2 AHA diet with <30% of TE and ≤7% SFA of TE;  Diet to increase PUFA:SFA with little or no change in total fat;  Low total fat without changing the proportions of different fats consumed 
	NR
	
	
	TC

	
	Yu-Poth 1999 [37];  1997
	Free living; healthy people and people at high risk for CVD
	37
	
	
	
	One of the National Cholesterol Education Program’s diets, namely: Step I diet ≤30% fat of TE and ≤10% SFA as TE;  Step II diet ≤ 7% SFA of TE
	NR
	CVD incidence
	weight
	TC, LDL, HDL, TG

	
	Wu 2013 [38];  31 August 2012
	Premenopausal and postmenopausal women without CVD or cancer 
	8
	
	
	
	Low fat diet (<30% of TE) with at least partial replacement of energy lost with CHO ((simple or complex),  protein,or fruit and vegetables; ≥4 weeks
	“Usual diet”
	
	
	TC, LDL, HDL, TG, 


AHA = American Heart Association; BMI = body mass index; BP =  blood pressure; CAD = coronary artery disease; CHD = coronary heart disease; CHO  = carbohydrate; CS = cross-sectional; CT = clinical trials; CV= cardiovascular; CVD = cardiovascular disease;  DBP  = diastolic blood pressure; DM = diabetes mellitus; HbA1c = glycosylated haemoglobin; HDL = high density lipoprotein cholesterol; IHD = ischemic heart disease; LDL = low density lipoprotein cholesterol; MD = Mediterranean diet; MUFA = monounsaturated fatty acids; NR = not reported; PUFA = polyunsaturated fatty acids; SBP = systolic blood pressure; SFA = saturated fatty acids; TC = total cholesterol; T2 DM = type 2 diabetes mellitus;  TE = total energy; TG = triglycerides
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Table 3: Systematic reviews with emphasis on the effect or association of protein intake
	
Types of participants
	First author, year Date of last search
	Description of participants
	Number and types of studies included
	Pre-specified treatment/exposure
	Pre-specified comparator
	Outcomes reported relevant to this project

	 
	 
	 
	CT
	Cohort
	CS
	Other
	 
	 
	CV events or incidence of disease
	Weight-related
	CVD risk factors

	Adults with DM or impaired glucose control
	Dong 2013 [39];  August 2012
	Adults; T2 DM
	9
	
	
	
	High protein diet (>20% of TE); >4 weeks
	At least 5% less protein than treatment group
	
	weight, BMI
	LDL, HDL, TG, DBP, SBP, HbA1c, glucose

	Not reported or other
	Altorf-van der Kuil 2010 [40];  June 2010
	Adults
	20
	
	
	26
	Higher protein intake 
	Lower protein intake
	Incidence of hypertension
	
	SBP, DBP

	
	Halton 2004 [41];  NR
	NR 
	48
	
	
	
	Higher protein
	Lower protein
	
	weight
	

	
	Lepe 2011 [42];  NR
	NR
	8
	
	
	
	High protein diet
	A “conventional” energy restricted diet or a low fat, high CHO diet
	
	weight, BMI
	

	
	Rebholz 2012 [43];  April 2011
	Normal, overweight and obese adults  (≥19 years)
	40
	
	
	
	Increased protein intake
	Increased intake of CHO,  fat and/or another source of protein
	Incidence of hypertension
	weight, BMI
	SBP, DBP

	
	Santesso 2012 [44];  July 2011
	Adults >18 years in general population; with or without hyperlipidaemia, hypertension, metabolic syndrome; ≥80% of participants must without chronic illness requiring dietary intervention (e.g. diabetes or chronic renal disease)
	74
	
	
	
	High protein diet, irrespective of whether the aim is weight loss or not; Excluded special meal replacements or supplements
	Low protein diet using 5% in TE
	Death; CVD events; incidence of diabetes, renal disease (or need dialysis), cancer, or bone fractures; other adverse events
	weight, BMI
	TC, LDL, HDL, TG, DBP, SBP,HbA1c, glucose, insulin


BMI = body mass index; DM = diabetes mellitus; CHO = carbohydrate; CS = cross-sectional; CT = clinical trials; CV= cardiovascular; CVD = cardiovascular disease; DBP = diastolic blood pressure; HbA1c = glycosylated haemoglobin; HDL = high density lipoprotein cholesterol; LDL = low density lipoprotein cholesterol; NR = not reported; SBP = systolic blood pressure; TE = total energy; T2 DM = type 2 diabetes mellitus 



Table 4: Systematic reviews with emphasis on the effect or association of two or all three macronutrients 
	
Types of participants
	First author, year Date of last search
	Description of participants
	Number and types of studies included
	Pre-specified treatment/exposure
	Pre-specified comparator
	Outcomes reported relevant to this project

	 
	 
	 
	CT
	Cohort
	CS
	Other
	 
	 
	CV events or incidence of disease
	Weight-related
	CVD risk factors

	Adults with CV risk factors or disease
	Hession 2009 [45];  January 2000 to March 2007
	Adults (>18 years) with BMI  ≥28 kg/m2
	13
	
	
	
	Low CHO, high protein diets that was either one of the following: high protein ‘ketogenic’ diet, where CHO 
was <40 g/day, irrespective of TE; or
 low CHO diets (≤60 g/day)
	Low fat, high CHO diets (≤30% TE from fat) with 600 kCal deficit; or “Healthy eating advice”
	
	weight
	TC, LDL, HDL, TG,  SBP, DBP, HbA1c, glucose, insulin

	Adults with DM or impaired glucose control
	Kodama 2009 [46];  2007
	Adults with T2 DM
	22
	
	
	
	Low fat, high CHO diets; CHO quality between treatment and control group must be similar
	High fat, low CHO diet, with isoenergetic energy and similar protein when compared to treatment group
	
	BMI
	TC, LDL, HDL, TG, HbA1c, glucose

	
	Ajala 2013 [47];  August 2011
	Adults (≥18 years); T2 DM
	20
	
	
	
	One or more of the following diets: low CHO, high CHO, high protein, vegetarian or vegan, low glycaemic, high fibre, or MD; duration >6 months
	“Any control diet”
	
	weight
	TC, LDL, HDL, TG, HbA1c, glucose

	Not Reported or Other
	Krieger 2006 [48];  18 September 2005
	Adults (≥ 19 years)
	87
	
	
	
	Low CHO, high protein diets with ≥4200 kJ/day
	Low fat diets (higher CHO and lower protein content compared to treatment group
	
	weight
	

	
	Noto 2013 [49];  12 September 2012
	NR
	
	17
	
	
	Low CHO intake; duration ≥12 months
	High CHO intake
	All-cause & CV mortality, CVD events
	weight
	

	
	Schwingshackl 2013 [50];  August 2012
	NR
	15
	
	
	
	High protein (≥ 25% of TE) , low fat (≤ 30% of TE) diet; ≥12 months
	Low protein (≤ 20% of TE), low fat (≤ 30% of TE) diet
	
	weight
	TC, LDL, HDL, TG,  SBP, DBP, HbA1c, glucose, insulin

	
	Wycherley 2012 [51];  12 May 2011
	≥18 years, with any BMI
	23
	
	
	
	Energy-restricted (weight-loss), high protein diets; duration ≥4 weeks; Excluded: had a concurrent structured exercise programme, TE <4184 kJ/d
	Standard protein, low-fat (≤30% of TE from fat) weight loss diets; difference between treatment and control group must be <1250 kJ/d for TE (isoenergetic)  and ≤10% of TE from fat
	
	weight
	TC, LDL, HDL, TG,  SBP, DBP, glucose, insulin


BMI = body mass index; CHO = carbohydrates; CS = cross-sectional; CT = clinical trials; CV= cardiovascular; CVD = cardiovascular disease; DBP = diastolic blood pressure; HbA1c = glycated haemoglobin; HDL = high density lipoprotein cholesterol; LDL = low density lipoprotein cholesterol; SBP = systolic blood pressure; TC = total cholesterol; TE = total energy; TG = triglycerides; T2 DM = type 2 diabetes mellitu


Table 5: Main limitations identified in existing systematic reviews that served as constraints to interpretation of the evidence and what we did to address them in our review
	What answering the research question requires
	Why was it identified as a limitation in existing reviews?
	What we did to address identified limitations in our review

	Explicit definition of treatment and control diets with complete macronutrient profile 
	If unclear, any effects seen on weight loss and CVD risk factors cannot be attributed to a well-defined intervention diet compared to a well-defined control diet
	Used explicit cut-off ranges for macronutrients for treatment and control diets; the complete macronutrient profile of intervention diets had to be available (proportions of total energy intake)

	Recommended energy intake in treatment and control groups  needs to be similar
	If different, any effects seen on weight loss and CVD risk factors would be confounded by total energy intake
	Only included isoenergetic diet comparisons 

	Co-interventions, such as drugs given as part of the intervention, or recommendations for exercise, need to be similar in the comparison groups
	If different, any effects on CVD risk factors could be confounded by co-interventions 
	Only included interventions with a diet component alone, or combined interventions that were similar to prevent confounding by co-interventions 

	Appropriate study design for the question
	Methodological heterogeneity: some reviews included both controlled and uncontrolled trials
	Only included randomised controlled trials

	Meaningful and comparable follow-up in trials needs to be considered
	Outcomes of trials with different follow-ups were pooled; generalized conclusions about weight loss may be skewed by early changes;  or follow-up may be insufficient to detect CVD risk factor changes
	Only included studies with 12 weeks or more follow-up; and outcomes were grouped by defined timepoints 


CVD: cardiovascular disease


Table 6: Excluded systematic reviews with reasons for exclusion
	Study ID
(First author and year)
	Reason for exclusion

	Almeida 2009 [52]
	Not English

	Astrup 2000 [53]
	Duplicate

	Astrup 2002 [54] 
	Not a systematic review

	Avenell 2004a[55]
	No control group

	Avenell, 2004b[56]
	No control group

	Ayyad 2000 [57]
	Intervention has a focus on energy restriction rather than macronutrient composition

	Babio 2009 [58]
	Not a systematic review

	Bautista 2005 [59]
	Not a systematic review

	Bray 2008 [60]
	Not a systematic review

	Brown 1996 [61]
	Intervention has a focus on energy restriction rather than macronutrient composition

	Brown 2009 [62]
	Effect of macronutrient manipulation alone not assessed

	Brunner 2007 [63]
	No control group

	Clauss 2002 [64]
	Participants not adults

	Dansinger 2007 [65]
	Intervention has a focus on energy restriction rather than macronutrient composition

	de Lorgeril 2007 [66]
	Not a systematic review

	Dick 2004 [67]
	Not a systematic review

	Ebrahim 2011 [68]
	Effect of diet alone not assessed

	Franz 2004 [69]
	Effect of diet alone not assessed

	Gibson 2006 [70]
	Participants not adults

	Giugliano 2008 [71]
	Not a systematic review

	Hadi 2005 [72]
	Not a systematic review

	Howell 1997 [73]
	Not directly relevant to the question

	Johnson 2010 [74]
	Participants not adults

	Kastorini 2009 [75]
	Not a systematic review

	Kesten 2011 [76]
	Effect of macronutrient manipulation alone not assessed

	Lara 2011 [77]
	Focus not on macronutrient composition

	McArthur 1998 [78]
	Effect of macronutrient manipulation alone not assessed

	Miller 1997 [79]
	Intervention has a focus on energy restriction rather than macronutrient composition

	Nield 2007 [80]
	Focus not on macronutrient composition

	Nilsson 2009 [81]
	Not a systematic review

	Nordmann 1994 [82]
	Not English

	Norris 2004 [83]
	Intervention has a focus on energy restriction rather than macronutrient composition

	Obarzanek 1996 [84]
	No control group

	Orozco 2008 [85]
	Effect of diet alone not assessed

	Oude Luttikhuis 2009 [86]
	Effect of diet alone not assessed

	Panagiotakos 2004 [87]
	Not a systematic review

	Pirozzo 2002 [88]
	Duplicate 

	Poustie 2001 [89]
	Duplicate

	Proietti 2009 [90]
	Not English

	Saraswat 2012 [91]
	Only a protocol

	Schooff 2003 [92]
	Not a systematic review

	Serra-Majem 2006 [93]
	Not a systematic review

	Siebenhofer 2011 [94]
	Control was not a dietary intervention

	Snethen 2006 [95]
	Effect of macronutrient manipulation alone not assessed

	Sodlerlund 2009 [96]
	Effect of macronutrient manipulation alone not assessed

	Sofi 2009 [97]
	Not a systematic review

	Studer 2005 [98]
	Focus not on macronutrient composition

	Summerbell 2008 [99]
	Duplicate

	Tawaramoto 2005 [100]
	Not English

	Tsai 2005 [101]
	Focus not on macronutrient composition

	Tyrovolas 2010 [102]
	Not a systematic review

	Walker 2010 [103]
	Not a systematic review

	Walsh 1995 [104]
	Not a systematic review

	Yamaoka 2013 [105]
	Focus not on macronutrient composition

	Young 2012 [106]
	Effect of macronutrient manipulation alone not assessed
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