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1. Introduction and scope of this document 65 

1.1. Introduction 66 

As part of a series of scientific opinions on dietary references values (DRVs) for micronutrients for the 67 

European population,1 the NDA Panel is reviewing the scientific evidence to set DRVs for sodium. 68 

DRVs are typically developed through a stepwise approach which encompasses: 1) collection of 69 
relevant background information on the nutrient of interest, which is used to inform steps 2 and 3; 2) 70 

identification of the criteria (endpoints) on which to base DRVs; and 3) synthesis and integration of 71 

the available evidence and derivation of DRVs (if possible). Scientific opinions on DRVs are structured 72 
accordingly as follows:  73 

Sections 1-4 provide background information on DRVs for the nutrient set previously by the 74 

Scientific Committee for Food (SCF, 1993); the chemistry, function, physiology and metabolism of the 75 

nutrient, as well as its interactions with other nutrients, and biomarkers of intake/status; the dietary 76 

sources and intake data; and an overview of DRVs and recommendations set by other bodies. 77 

Section 5 depicts possible criteria on which to base DRVs. Specificities of different life stages (e.g. 78 

childhood, pregnancy, lactation) are considered. In this section, the NDA Panel assesses the suitability 79 

of each criterion to set DRVs for the nutrient on the basis of: i) the quality of the available evidence, 80 

ii) the related uncertainties, and iii) the possibility of deriving quantitative estimates. 81 

Section 6 outlines the criterion, or combination of criteria, that is considered by the NDA Panel as the 82 
most appropriate for setting DRVs, and provides DRVs for the nutrient (where possible). To that end, 83 

the Panel considers the quantitative relationship(s) between the nutrient intake and the selected 84 

criterion(a) together with the related uncertainties, and integrates the different lines of evidence, 85 
where applicable. 86 

1.2. Scope of this document 87 

To promote quality in its scientific processes and contribute to realising the strategic objectives related 88 
to evidence and methods for scientific assessments,2 EFSA has implemented the PROMETHEUS 89 

project (PROmoting METhods for Evidence Use in Scientific assessments3). Through this initiative, the 90 

Authority defined a set of principles for ‘evidence use’ (based on its core values), a 4-step approach to 91 

fulfil those principles (EFSA, 2015), and carried out an analysis of its ‘methodological needs’ for 92 

evidence use (e.g. methods, tools, procedures, processes) (EFSA, 2016). 93 

The PROMETHEUS 4-step approach consists of: 1) planning upfront (i.e. before initiating any formal 94 
data collection, appraisal or synthesis) the strategy for the assessment and detailing it in a protocol. 95 

This includes tailoring the methodology for the assessment, to address the trade-off between applying 96 

extensive/complex approaches and responsiveness; 2) carrying out the assessment in line with the 97 
predefined strategy; 3) verifying compliance with the plan; and 4) thoroughly documenting and 98 

reporting the process, results and conclusions, and ensuring accessibility of methods and data. A key 99 

point is the recording of any deviations from the planned strategy. 100 

At the time the scientific opinion on DRVs for sodium was selected as a case study for PROMETHEUS, 101 

the NDA Panel had already carried out substantial work in relation to Sections 1 to 4 of the scientific 102 

opinion, as well as to the parts of Section 5 which refer to biomarkers as indicators of sodium 103 

requirement (Section 5.1), balance studies (Section 5.2), and indicators of sodium requirement in 104 

                                                           
1  http://www.efsa.europa.eu/en/topics/topic/dietary-reference-values-and-dietary-guidelines  
2  http://www.efsa.europa.eu/en/corporate/pub/strategy2020 
3  http://www.efsa.europa.eu/en/methodology/evidence  
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children (Section 5.3) and pregnant and lactating women (Section 5.4). Therefore, the draft protocol 105 

presented in this document only applies to the remaining sections of the scientific opinion, namely: i) 106 
the assessment of possible relationships between sodium intake and health outcomes, including dose-107 

response relationship(s), where applicable (Section 5.5), and ii) the integration of different lines of 108 

evidence for setting DRVs (Section 6). Sections 1 to 5.4. of the opinion are also published for public 109 

consultation together with the present document, in order to receive early input from stakeholders.4   110 

2. Problem formulation 111 

2.1. Objectives  112 

The objective of Section 5.5 of the scientific opinion is to evaluate possible relationships between 113 

sodium intake and selected health-related outcomes in the general population, including a quantitative 114 

assessment of the dose–response, where applicable.  115 

The objective of Section 6 of the scientific opinion is to integrate the different lines of evidence and 116 

derive DRVs for sodium (if possible). 117 

2.2. Target population 118 

In accordance with the Scientific Opinion on principles for deriving and applying DRVs (EFSA NDA 119 

Panel, 2010), DRVs for sodium will be set for the general healthy population.   120 

No DRVs will be set for infants < 6 months, given that requirements for this age group can be covered 121 

by the amounts of nutrients provided by breast milk.  122 

DRVs will be set for healthy individuals aged ≥ 6 months. Variations according to life stage, sex 123 

groups and genetic polymorphisms will be considered. The choice of life stage groups is based upon 124 

differences in requirements related to the velocity of growth, change in endocrine status (such as in 125 

puberty), and age-related changes in nutrient absorption and body functions and/or functional 126 
capacity, such as renal function. 127 

The following life stages can be defined arbitrarily (SCF, 1993; EFSA, 2010):  128 

• Infants ≥ 6 to < 12 months 129 

• Young children ≥ 1 to < 4 years 130 

• Children ≥ 4 years to < 7 years  131 

• Children ≥ 7 years to < 11 years  132 

• Children ≥ 11 years to < 15 years  133 

• Children ≥ 15 years to < 18 years  134 

• Adults ≥ 18 to < 75 years  135 

• Older adults ≥ 75 years 136 

• Pregnant women 137 
• Lactating women (assuming exclusive breast feeding)  138 

The life stage/age ranges may be modified by the Panel when setting DRVs for sodium, depending on 139 

the available data.   140 

Specific DRVs will not be set for subgroups of the population on the basis of, for example, ethnicity, 141 

dietary habits (e.g. vegetarians, vegans), level of physical activity (e.g. endurance athletes), disease 142 

                                                           
4  https://www.efsa.europa.eu/en/consultations/call/170929    
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conditions (e.g. hypertensive subjects), nutritional status,5 or environmental conditions (e.g. hot 143 

temperatures). 144 

2.3. Sources of intake 145 

The assessment will include sodium from all dietary sources, including foods, beverages and food 146 

supplements. Sodium chloride (NaCl, table salt) is used as an ingredient and for technological 147 
purposes. It is the main source of sodium in the diet. One gram of sodium chloride consists of 148 

17 mmol of sodium and chloride, and provides 0.4 g sodium and 0.6 g chloride. In addition, sodium 149 

occurs naturally in foods/beverages and is also present in some food additives (e.g. sodium 150 
bicarbonate, sodium glutamate). 151 

2.4. Selection of health outcomes  152 

The effect of sodium intake on health has been extensively investigated and the literature on this 153 

topic is considerable. For the purpose of this assessment, the Panel decided to focus on the health 154 

outcomes which meet the following criteria, as they may be the most suitable to inform the setting of 155 

DRVs for sodium:  156 

 Type of evidence, i.e. health outcomes whose relationship with sodium intake has been 157 

reported in randomised controlled trials (RCTs) of sufficient duration and/or observational 158 
prospective studies.  159 

 Biological relevance for the general healthy population, i.e. health outcomes related to 160 
the primary prevention of chronic diseases, including established intermediate markers of 161 

disease.  162 

 Biological plausibility, i.e. health outcomes likely to be specifically affected by changes in 163 
sodium intake (i.e. there is a biologically plausible mechanism for a specific effect of sodium 164 

intake on the health outcome).  165 

To inform its decisions, the Panel considered recent reports from national and international bodies 166 

(WHO, 2012a, 2012d, 2012c, 2012b; IOM, 2013; Nordic Council of Ministers, 2014), a preparatory 167 

systematic review which aimed to identify scientific data for this task (Eeuwijk et al., 2013), and 168 

recent systematic reviews and meta-analyses on selected health outcomes (see below). 169 

2.4.1. Selected health outcomes 170 

2.4.1.1. Blood pressure 171 

There is evidence for a positive relationship between sodium intake and blood pressure (EFSA, 2005; 172 

WHO, 2012b; IOM, 2013; Nordic Council of Ministers, 2014) and, in turn, there is a positive 173 

relationship between blood pressure and risk of cardiovascular disease (CVD) in the general 174 

population. 175 

Recent systematic reviews and meta-analyses of RCTs lasting for at least four weeks found that 176 

reducing sodium intake decreases SBP and DBP in hypertensive adult subjects and decreases SBP in 177 

normotensive adult subjects (Graudal et al., 2011a; WHO, 2012c; He et al., 2013). Evidence from 178 

RCTs in children was limited (WHO, 2012a).  179 

There is large inter-individual heterogeneity in blood pressure responses to dietary sodium. While 180 

high salt intake significantly raises blood pressure in some individuals, it has little or no effect in 181 

                                                           
5  When setting DRVs for a nutrient, the Panel assumes that the requirements for energy and all other nutrients have already 

been satisfied (EFSA NDA Panel, 2010). 
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others. In its latest review, IOM found evidence for a relationship between high dietary sodium and 182 

elevated blood pressure in at-risk subgroups, particularly individuals with hypertension or pre-183 
hypertension, while it concluded that data among normotensive individuals were inconsistent (IOM, 184 

2013).  185 

 186 

The effect of sodium intake on blood pressure has been attributed to its influence on extracellular 187 

volume, although the precise mechanisms linking dietary sodium to blood pressure, in particular the 188 

pathophysiological mechanisms of “salt sensitivity” and related environmental and genetic 189 
determinants are not completely elucidated (Drenjančević-Perić et al., 2011; Hall, 2016; Iatrino et al., 190 

2016; Morris et al., 2016). Factors which have been associated with “salt sensitive” blood pressure 191 

include older age, low-renin hypertension, African American ethnicity and obesity (Kotchen et al., 192 
2013; Hall, 2016). Dietary factors, such as potassium intake, may modulate the relationship between 193 

sodium intake and blood pressure levels. Depending on the methods used for assessment and the 194 

definition applied, approximately 30 to 50% of persons with hypertension and a smaller percentage of 195 
persons with normal blood pressure are thought to have “salt sensitive” blood pressure (Kotchen et 196 

al., 2013). 197 

2.4.1.2. Cardiovascular disease related endpoints 198 

Because of the positive relationship between sodium intake and blood pressure, a risk factor for CVD, 199 

health professional agencies and organisations recommend a reduction in dietary sodium as a means 200 

to prevent CVD (SACN, 2003; Health Council of the Netherlands, 2006; Nordic Council of Ministers, 201 

2014; SINU, 2014; HHS/USDA, 2015; Anses, 2016; Strohm et al., 2016).  202 

Prospective cohort studies and meta-analyses thereof suggest a positive association between sodium 203 

intake and CVD, particularly stroke (WHO, 2012d; IOM, 2013; Nordic Council of Ministers, 2014). 204 

However, controversies exist on the nature and shape of the relationship between sodium intake and 205 
risk of CVD, particularly in relation to the reported adverse effects associated with low sodium 206 

intake (IOM, 2013; Oparil, 2014; Mente et al., 2016).  207 

2.4.1.3. Bone health  208 

There is consistent evidence that an increase in sodium intake increases urinary calcium excretion, 209 

while a reduction in sodium intake lowers urinary calcium excretion (Afssa, 2001; EFSA, 2005; IOM, 210 

2005b). The increase in urinary calcium excretion with increasing sodium intake may negatively affect 211 

bone calcium balance, even when dietary calcium intake is above the PRI for calcium (see Section 212 

2.5.3 of the scientific opinion). It is biologically plausible that a long-term increase in urinary calcium 213 

excretion leading to negative bone calcium balance would both lower bone mineral density (BMD) and 214 

increase the risk of osteoporotic bone fractures. However, evidence for a relationship between sodium 215 
intake and bone health was considered inconclusive in previous assessments (EFSA, 2005; IOM, 216 

2005b). In 2005, the IOM considered two prospective cohort studies. One reported an inverse 217 

association between sodium intake and BMD (Devine et al., 1995), while the other found no 218 
relationship (Greendale et al., 1994). The IOM also noted that the effect of reducing sodium intake on 219 

the risk of bone fractures had not been investigated. Through a scoping search, the Panel did not 220 

retrieve recent systematic reviews of the literature on this issue. 221 

  222 
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2.4.2. Excluded health outcomes 223 

2.4.2.1. Blood lipid profile 224 

Changes in blood lipid (triglycerides, total, LDL- and HDL-cholesterol) concentrations after sodium 225 
restriction have been considered (IOM, 2005a; Graudal et al., 2011b; Aburto et al., 2013; Eeuwijk et 226 

al., 2013; He et al., 2013). Despite the fact that they differed in the criteria used for study selection, 227 

mostly regarding study duration, the study population (diseased vs non-diseased), the use of 228 

concomitant interventions, and the achieved differences in sodium intake between study groups, 229 

meta-analyses of trials lasting four to eight weeks showed no significant effect of sodium restriction 230 

on blood lipid concentrations (triglycerides, total, LDL- and HDL-cholesterol) (Graudal et al., 2011a; 231 
WHO, 2012c; He et al., 2013) (Appendix A). In addition, the mechanism by which sodium might affect 232 

lipid metabolism remains unclear. Therefore, the Panel considers that blood lipids cannot be used to 233 

inform the setting of DRVs for sodium. 234 

2.4.2.2. Catecholamines and the renin-angiotensin-aldosterone system 235 

A reduction in sodium intake activates sodium-sparing mechanisms, which leads to an increase in 236 

sodium re-absorption by the kidneys. This response is partly mediated by the sympathetic nervous 237 
system (by releasing catecholamines) and the renin-angiotensin-aldosterone system (RAAS) (see 238 

Section 2.3.4 of the scientific opinion). In meta-analyses of trials of at least four weeks’ duration, a 239 

reduction of sodium intake was associated with an increase in plasma aldosterone concentration and 240 

renin activity (Graudal et al., 2011a; WHO, 2012c; He et al., 2013) (Appendix B). Data for plasma 241 

adrenaline and noradrenaline concentrations were inconsistent. The studies included lasted up to 11 242 

weeks.   243 

Elevated levels of aldosterone and renin have been found in Yanomamo Indians, a culture 244 
characterised by life-long low sodium intakes (ca. 20–50 mg (1–2 mmol)/day), which indicates that a 245 

chronic activation of the RAAS system is possible (Oliver et al., 1975). Long-term trials in Western 246 

populations, however, are lacking. There are no data on long-term effects of low sodium intake on the 247 
sympathetic nervous system (plasma catecholamine concentrations). The Panel notes that the 248 

observed activation of the sympathetic nervous and RAAS systems in trials investigating the effect of 249 

sodium restriction are physiological responses to maintain blood pressure levels. The Panel also notes 250 

that the impact of a sustained activation of the sympathetic nervous system and the RAAS system on 251 

the risk of CVD or other chronic diseases in the general population is uncertain. Therefore, the Panel 252 

considers that these outcomes cannot be used to inform the setting of DRVs for sodium. 253 

2.4.2.3. Glucose tolerance, insulin sensitivity and risk of type 2 diabetes 254 

One prospective cohort study investigated the association between sodium intake and risk of type 2 255 

diabetes in a population of Finnish subjects (1,935 men and women aged 35–64 years) free of 256 
diabetes at baseline over a 18.1-year follow-up (129 cases occurred) (Hu et al., 2005). Cut points for 257 

quartiles of 24-h urinary sodium excretion at baseline were 165, 212, 270 mmol/24 h in men and 122, 258 

159, 200 mmol/24 h in women. No significant differences in the risk of developing type 2 diabetes 259 
were observed between the lowest quartile of 24-hour urinary sodium excretion and the second 260 

quartile taken as a reference (HR = 1.61 (95% CI = 0.89, 2.91)). Conversely, an increased risk of 261 

type 2 diabetes was found in the fourth quartile compared to the second quartile (HR = 2.24 (95% 262 

CI = 1.32, 3.79)). 263 

A number of randomised, cross-over intervention studies have assessed the effect of “low” vs “high” 264 

sodium intakes on glucose tolerance and/or insulin sensitivity assessed by different methods in non-265 

diabetic subjects. Appendix C summarises the characteristics of RCTs which used a standard oral 266 
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glucose tolerance test (OGTT) to assess glucose tolerance (n=3), and of RCTs which used direct 267 

measures of insulin sensitivity (i.e. the hyperinsulinaemic-euglycaemic clamp technique (n=6); the 268 
insulin suppression test (n=3)). Intervention studies in which the order of the intervention was not 269 

randomised (i.e. mostly studies considering “salt sensitive” and “salt resistant” individuals separately 270 

in which the low-sodium intervention was administered first) were not considered by the Panel. 271 

Overall, studies were of short duration (most lasted up to one week), and heterogeneous regarding 272 
the subjects’ characteristics (e.g. age, sex, hypertension status). The washout period ranged from 273 

zero to 4 weeks. Most studies compared sodium intake ≤ 50 mmol/day (1,150 mg/day) during the 274 

“low-sodium” diet to sodium intake ≥200 mmol/day (4,600 mg/day) during the “high-sodium” diet.  275 

Some studies reported impaired glucose tolerance (Iwaoka et al., 1988) and lower insulin sensitivity 276 

(Gomi et al., 1998; Perry et al., 2003; Townsend et al., 2007) under sodium restriction as compared 277 

to the high-sodium period, whereas others found opposite effects on both glucose tolerance (Sharma 278 

et al., 1991) and insulin sensitivity (Donovan et al 1993), or no significant differences between study 279 
periods on either glucose tolerance (Inoue et al., 1996) or insulin sensitivity (Sharma et al., 1993; Foo 280 

et al., 1998; Facchini et al., 1999; Suzuki et al., 2000). In the study by Fliser et al. (1995) insulin 281 

sensitivity significantly decreased in normotensive subjects on sodium restriction for 3 days, but not in 282 

those on sodium restriction for 7 seven days. 283 

Other studies which have used direct measures of insulin secretion, i.e. the hyperglycaemic clamp 284 

(Luther et al., 2014) or the continuous infusion of glucose with model assessment (CIGMA) (Grey et 285 

al., 1996) did not report any differences between “low” and “high” (20 vs 160 mmol and 50 vs 185 286 

mmol, respectively) sodium diets in normotensive subjects.  287 

The Panel notes that the effects of sodium restriction on glucose tolerance and insulin sensitivity have 288 

only been assessed in studies of short duration (most ≤ 1 week), the results of which are conflicting, 289 

and that evidence for a relationship between sodium intake and risk of type 2 diabetes is limited. 290 
Therefore, the Panel considers that these outcomes cannot be used to inform the setting of DRVs for 291 

sodium. 292 

2.4.2.4. Overweight and obesity 293 

A possible association between sodium intake and overweight and obesity has been addressed in a 294 

recent review (Moosavian et al., 2016). Such association has mostly been studied in cross-sectional 295 

studies. Prospective cohort studies have failed to find an association between sodium intake and 296 

changes in body weight or BMI (Libuda et al., 2012; Larsen et al., 2013). Therefore, the Panel 297 

considers that overweight and obesity cannot be used to inform the setting of DRVs for sodium. 298 

2.4.2.5. Gastric cancer 299 

A number of prospective cohort studies have assessed the association between sodium chloride intake 300 

and gastric cancer incidence and/or mortality, and have been the subject of several reviews (D'Elia et 301 

al., 2012; IOM, 2013; WCRF/AICR, 2016). Many studies used food frequency questionnaires (FFQs) to 302 

assess associations with the consumption of selected salted foods, rather than sodium intake as such 303 

(Galanis et al., 1998; Ngoan et al., 2002; Kurosawa et al., 2006; Sjodahl et al., 2008; Murata et al., 304 

2010). Other studies were conducted in Japanese populations in which sodium intake was 305 
substantially higher than that observed in European populations (Tsugane et al., 2004; Shikata et al., 306 

2006; Takachi et al., 2010). In one study conducted in a European population, in which sodium intake 307 

was assessed by means of a semi-quantitative 150-item FFQ validated against 9 dietary records 308 

(median intake from 1,640 mg/day in Q1 to 3,240 mg/day in Q5), no association was found between 309 

energy-adjusted sodium intake and gastric cancer (n = 120,852 men and women aged 55–69 years at 310 
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baseline; 282 incidents of gastric cancer over 6.3 years of follow-up) (van den Brandt et al., 2003). 311 

Therefore, the Panel considers that gastric cancer cannot be used to inform the setting of DRVs for 312 

sodium. 313 

2.4.2.6. Pre-eclampsia 314 

The effect of a restriction in dietary sodium chloride intake on the risk of pre-eclampsia among 315 

pregnant women was assessed in two Cochrane reviews (Duley and Henderson-Smart, 2000; Duley et 316 

al., 2005). Both reviews included two multi-centre randomised trials with 603 healthy nulliparous 317 
women which were conducted in the Netherlands. Neither study included women with pre-eclampsia, 318 

although one included women with mild hypertension (DBP ≥ 85 mmHg at trial entry). Both compared 319 

advice to reduce dietary salt intake with advice to continue a normal diet. When sodium chloride 320 

intakes of women in the “low sodium chloride” group were compared to an unchanged diet, the 321 

relative risk for pre-eclampsia was 1.11 (95 % CI: 0.44–2.66). Compared with “normal dietary intake”, 322 

a low-salt diet seems no more effective at reducing the risk of pre-eclampsia (Duley et al, 2011). No 323 

further study was identified through the scoping exercise undertaken for this assessment (Eeuwijk et 324 
al., 2013). The Panel considers that pre-eclampsia cannot be used to inform the setting of DRVs for 325 

sodium for pregnant women. 326 

2.4.2.7. Renal outcomes 327 

The kidneys have a large functional reserve and, although kidney damage can eventually result from 328 

conditions mediated by high salt or sodium intakes, manifestations of impaired kidney function are a 329 
relatively late event and are usually not apparent until other features of the causative conditions, such 330 

as diabetes or high blood pressure, are apparent. In this context, research has focused on the 331 

remedial effect of sodium intake on renal outcomes in diseased populations (e.g. diabetic populations 332 
and/or populations at risk of CVD). Functional outcome measures of renal disease include serum 333 

creatinine, creatinine clearance, estimated glomerular filtration rate (eGFR), proteinuria and 334 

albuminuria. Although eGFR values are used to grade chronic kidney disease, eGFR values do not alter 335 

until renal function has significantly deteriorated (Stevens et al., 2006). Most published studies have 336 
investigated these markers in diseased patients in whom early markers such as albuminuria, and a 337 

reduced eGFR (creatinine clearance), are already present, and in whom the possible benefits of a 338 

reduced salt intake were being explored (IOM, 2013; Smyth et al., 2014a; Smyth et al., 2014b).  339 

The Panel considers that the relationship between sodium intake and chronic kidney disease 340 
progression in specific subgroups of the population cannot be used to inform the setting of DRVs for 341 

sodium for the general population. The Panel also notes that, despite the well-established effect of 342 

sodium intake on blood pressure, the relationship between sodium intake and impaired renal function 343 

and the risk of chronic kidney disease has not been studied in the general population. The Panel 344 

therefore considers that renal outcomes cannot be used to inform the setting of DRVs for sodium. 345 

2.4.2.8. All-cause mortality 346 

Several prospective cohort studies and meta-analyses thereof have investigated the association 347 

between sodium intake and all-cause mortality (WHO, 2012d; Adler et al., 2014; Graudal et al., 2014). 348 

The Panel notes that overall mortality clusters death from diseases which may be unrelated to sodium 349 
intakes. The Panel thus considers that any relationship between sodium intake and overall mortality 350 

would be difficult to interpret. The Panel considers that overall mortality is not an appropriate health 351 

outcome to inform the setting of DRVs for sodium. 352 
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2.4.2.9. Other health outcomes 353 

Some RCTs or cohort studies have studied the relationship between sodium intake and various health 354 

outcomes in diseased populations, ascites in patients with liver cirrhosis (Gu et al., 2012), bronchial 355 

responsiveness in asthmatic patients (Gotshall et al., 2004; Mickleborough et al., 2005) and kidney 356 
stone formation in susceptible patient groups (Eisner et al., 2009; Yun et al., 2010) (reviewed by IOM, 357 

2013). The Panel notes that these studies in patient populations cannot inform the setting of DRVs for 358 

the general healthy population. 359 

2.5. Sub-questions that will be answered for achieving the objective of 360 

Section 5.5 of the scientific opinion 361 

A series of sub-questions will be answered to evaluate possible relationships between sodium intake 362 

and the selected health outcomes in the general population, including, where applicable, a 363 
quantitative assessment of the dose–response (i.e. objective of section 5.5 of the scientific opinion). 364 

The sub-questions identified by the Panel are reported in Table 1. The assessment of the relationships 365 

between sodium intake and the selected health outcomes will include an investigation of related dose–366 
responses and influencing factors. Of particular relevance to the setting of DRVs is the potential 367 

influence of sex and age on the relationship (see 2.2. target population). 368 

Table 1:  Sub-questions that will be answered for achieving the objective of Section 5.5 of the 369 
scientific opinion on DRVs for sodium  370 

No Sub-question 

1 What is the relationship between sodium intake and blood pressure in humans?  

2 What is the relationship between sodium intake and cardiovascular disease-related outcomes in 

humans?  

3 What is the relationship in children(a) between sodium intake and bone mineral density (BMD) and/or 

bone mineral content (BMC)?  

4 What is the relationship in adults(b) between sodium intake and BMD?  

5 What is the relationship in adults(b)  between sodium intake and the risk of osteoporotic fractures? 

(a): 6 months to < 18 years 371 
(b): ≥ 18 years 372 

3. Method for answering the individual sub-questions  373 

The five sub-questions formulated in 2.5. will be answered through systematic reviews. A systematic 374 

review is a well-established, stepwise process for reviewing evidence, based on the use of a 375 

standardised approach to identify and critically appraise relevant research, and to collect, synthesise 376 

and report data from the studies that are included in the review (EFSA, 2010; Higgins and Green, 377 

2011). 378 

3.1. General principles 379 

The Panel will base its assessment on studies on humans. Basic research in animal models can 380 

produce valuable knowledge on mechanisms and/or dose–response relationships, for instance in 381 

relation to the physiology and metabolism of sodium. However, due to inter-species differences, 382 

extrapolation from animal models to humans is subject to considerable uncertainties, and data from 383 

animal models are rarely used in the setting of DRVs (EFSA NDA Panel, 2010).  384 
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The Panel will focus on evidence provided by observational prospective studies and RCTs. These study 385 

designs are preferred over retrospective case–control and cross-sectional studies because of the lower 386 
risk of recall bias and reverse causality. 387 

3.2. Eligibility criteria for study selection 388 

Studies will be selected for inclusion in the review based on pre-defined eligibility criteria. These cover 389 
aspects related to studies’ internal validity, i.e. the degree to which bias or ‘a systematic error, or 390 

deviation from the truth, in results or inferences’ (Higgins and Green, 2011) is minimised in the study 391 

of interest, and external validity (or directness, generalisability, applicability, transferability), i.e. the 392 
extent to which the study findings can be generalised to the population of interest.  393 

In particular, the following elements were considered for setting the eligibility criteria related to study 394 

characteristics: 395 

 The health status of the study subjects. DRVs are set for the general healthy population. The 396 
Panel considers that studies restricted to diseased individuals under treatment should be excluded 397 

from the review because the relationship between sodium intake and health outcomes may be 398 

affected by the disease condition and/or medication use. Thus, observational studies focused on 399 

the secondary prevention of diseases or trials which selected diseased people under treatment will 400 

be excluded. In addition, observational prospective studies which did not explicitly exclude 401 

prevalent CVD cases at baseline will not be considered in answering sub-questions 1 and 2, in 402 

order to avoid bias due to reverse causality. 403 

 The duration of the study. Studies will be included/excluded depending on their duration, the 404 

suitability of which is outcome-dependent (3.2.1., 3.2.2., 3.2.3 and 3.2.4.) 405 

 The intake assessment method. Because of the limitations of the assessment of daily sodium 406 
intake through dietary questionnaires, and uncertainties associated with daily sodium intake 407 

estimated from casual spot and timed spot urine collections (see Sections 2.6.1 and 3.2.1 of the 408 
scientific opinion), studies which rely on these measures only will be excluded. Studies which 409 

assess sodium intake through 24-h urinary sodium excretion (from single or multiple collections) 410 

will be included. 411 

The studies meeting the eligibility criteria for inclusion in the assessment will present varying degrees 412 

of internal and external validity, which will be addressed as possible sources of heterogeneity and 413 

uncertainty (3.6., 3.7. and 3.8.). 414 

With respect to the report characteristics, the criteria listed in Table 2 will be applied. 415 

Table 2:  Eligibility criteria related to report characteristics (all sub-questions) 416 

Language  

Full-text document in English 

Articles with abstract in English and full-text in another European language will be 

screened against the eligibility criteria (3.2.1., 3.2.2., 3.2.3 and 3.2.4.). If based 

on the abstract the study seems eligible, the full-text document will be dealt with 

in EFSA and a summary given to the working group on Dietary References Values 

for minerals.  

Publication type In 

Primary research papers (i.e. studies generating new data) published in journals 

or available in clinical trial registers and master/theses registers.  

PhD theses and letters to the editor in case they report original investigations.  
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Out 

Expert opinions, editorials 

Articles from the popular media 

Extended abstracts, conference proceedings 

Other grey literature 

 417 

3.2.1. Eligibility criteria related to study characteristics for sub-question 1 418 

The studies relevant to sub-question 1 will be selected using the eligibility criteria related to study 419 

characteristics outlined in Table 3. 420 

Table 3:  Eligibility criteria related to study characteristics for sub-question 1  421 

Sub-question 1 What is the relationship between sodium intake and blood pressure in humans? 

RCTs   

Study 

populations 

In 

Adults (≥ 18 years) and children (6 months to < 18 years) from the general 

population, including overweight subjects and subjects with hypertension (as 

defined by the authors) who are not on pharmacological treatment with blood 

pressure-lowering medications during the intervention (a)  

Out 

Trials including diseased individuals (e.g. with diabetes mellitus, congestive heart 

failure, chronic kidney disease, cancer, obesity), individuals on a therapeutic diet 

(including weight loss diet), or hypertensive subjects on blood pressure-lowering 

medications (b) 

Trials in pregnant women 

Trials with specialised exercise (e.g. athletes, militaries) and extreme 

environmental conditions (e.g. prolonged exposure to unusually high temperature)  

Study design 
In 

Randomised controlled parallel or crossover trials, which: 

- lasted at least 4 weeks (28 days) 

- assessed the effect of different levels of sodium intake  

- assessed 24-h urinary sodium excretion both at baseline and at the end of each 

intervention/period  

- cross-over trials with a wash out period of any duration  

Out Trials not meeting the criteria above 

Intervention 

In 

Intervention: change in sodium intake 

Method to measure sodium intake: urinary sodium excretion from 24-h urinary 

sodium excretion calculated from single or multiple 24-h urine collection(s)  

Out 

Intervention: any concomitant intervention (c) 

Intervention consisting in replacing table salt with potassium salts 

Method to measure sodium intake: FFQs, food records, diet recalls, spot urine 

collections or urine collections lasting less than 24-h 

Comparator 
In 

Comparison: usual diet, no intervention, placebo 

Method to measure sodium intake: as for the intervention 

Out 
Comparison: any concomitant intervention  

Method to measure sodium intake: as for the intervention 

Outcomes of 

interest 

In 
Blood pressure (SBP, DBP) 

Incidence of hypertension 

Out Other outcomes 

OBSERVATIONAL PROSPECTIVE STUDIES 

Study 

populations 

In 

Adults (≥ 18 years) and children (6 months to < 18 years)  from the general 

population  

Studies which explicitly excluded prevalent CVD cases   

Out Studies which did not explicitly exclude prevalent CVD cases.  
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Adults selected on the basis of a disease condition, including hypertensive subjects 

on blood pressure-lowering medications. 

Studies in pregnant women. 

Study design 

In 

 

Prospective studies including cohort studies, nested case-control studies and case-

cohort studies and follow-up of trials  

Out Case series/reports, retrospective case-control, cross-sectional studies  

Exposure 

In 

Exposure: Dietary sodium intake  

Route of exposure: oral 

Method to assess sodium intake: 24-h urinary sodium excretion measured on the 

basis of single or multiple 24-h urine collections.  

Levels/Doses: Any range of Na intake  

Out 

Exposure: data do not allow quantification of sodium intake  

Method to assess sodium intake:  

 24-h urinary sodium excretion calculated from urine collections less than 24-h 

or spot urine collections   

 FFQs, food records, diet recalls or other dietary questionnaires 

Outcomes of 

interest 
In 

• Blood pressure (SBP, DBP) 

• Incidence of hypertension  

Out • Other outcomes 

DBP: diastolic blood pressure; CVD: cardiovascular disease; FFQ: food frequency questionnaire; SBP: systolic blood pressure 422 

 423 

(a): Blood pressure is a continuous variable related to the risk of cardiovascular disease in a dose-dependent manner across a 424 
wide range of values, both below and above the cut-off values used for the diagnosis of hypertension. Therefore, the Panel 425 
considers that studies in subjects with hypertension who are not on pharmacological treatment with blood pressure-lowering 426 
medication may inform the relationship between sodium intake and blood pressure in the context of deriving DRVs for sodium. 427 
Trials which involved subjects with hypertension who were requested to stop their antihypertensive treatment before the start 428 
of the intervention will be included. 429 

(b): Some trials may have mixed populations and provide results by sub-population groups. In such cases, the study will be 430 
included if it provides results for the subgroup without disease/therapeutic diet/blood pressure-lowering medications. Only data 431 
from this subgroup will be considered in the assessment. 432 

(c): Some trials may have several arms, including sodium reduction arms without a concomitant intervention and sodium 433 
reduction arms with a concomitant intervention. In such cases, the study will be included and only data from arms without a 434 
concomitant intervention will be considered in the assessment. 435 

 436 

3.2.2. Eligibility criteria related to study characteristics for sub-question 2 437 

The studies relevant to sub-question 2 will selected using the eligibility criteria related to study 438 

characteristics outlined in Table 4. 439 

Table 4:  Eligibility criteria related to study characteristics for sub-question 2  440 

Sub-question 2 
What is the relationship in humans between sodium intake and CVD-

related outcomes? 

RCTs   

Study 

populations 

In 

Adults (≥ 18 years) and children (6 months to < 18 years) from the general 

population, including overweight subjects and subjects with hypertension (as 

defined by the authors) who are not on pharmacological treatment with blood 

pressure-lowering medications during the intervention (a)  

Out 

Trials including diseased individuals (e.g. with diabetes mellitus, congestive heart 

failure, chronic kidney disease, cancer, obesity), individuals on a therapeutic diet 

(including weight loss diet) or hypertensive subjects on blood pressure-lowering 

medications (b) 

Trials in pregnant women. 

Trials with specialised exercise (e.g. athletes, militaries) and extreme 
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environmental conditions  (e.g. prolonged exposure to unusually high 

temperature)  

Study design 
In 

Randomised controlled parallel, which: 

- lasted at least 6 months 

- assessed the effect of different levels of sodium intake  

- assessed 24-h sodium urinary sodium excretion both at baseline and at the end 

of each intervention/period  

Out Other study designs 

Intervention 

In 

Intervention: change in sodium intake 

Method to measure sodium intake: urinary sodium excretion from 24-h urinary 

sodium excretion calculated from single or multiple 24-h urinary sodium  

Out 

Intervention: any concomitant intervention (c) 

Intervention consisting in replacing table salt with potassium salts 

Method to measure sodium intake: FFQs, food records, diet recalls, spot urine 

collections or urine collections lasting less than 24-h 

Comparator 
In 

Comparison: usual diet, no intervention, placebo 

Method to measure sodium intake: as for the intervention 

Out 
Comparison: any concomitant intervention  

Method to measure sodium intake: as for the intervention 

Outcomes of 

interest 

In 

• Incidence of stroke [haemorrhagic (intracerebral, subarachnoid) and/or 

ischaemic; fatal and/or non-fatal] 

• Incidence of myocardial infarction (fatal and/or non-fatal) 

• Incidence of congestive heart failure  

• Fatal and/or non-fatal cardiovascular events (composite outcome) 

Out 
• all-cause mortality 

• Other outcomes 

OBSERVATIONAL PROSPECTIVE STUDIES 

Study 

populations 

In 

Adults (≥ 18 years) and children (6 months to < 18 years)  from the general 

population  

Studies which explicitly exclude prevalent CVD cases   

Out 

Studies which did not explicitly exclude prevalent CVD cases.  

Adults selected on the basis of a disease condition, including hypertensive 

subjects on blood pressure-lowering medications. 

Studies in pregnant or lactating women. 

Study design 

In 

 

Prospective studies including cohort studies, nested case-control and case-cohort 

studies, and follow-up of trials  

Out Case series/reports, retrospective case-control, cross-sectional studies  

Exposure 

In 

Exposure: Dietary sodium intake  

Route of exposure: oral 

Method to assess sodium intake: 24-h urinary sodium excretion measured on the 

basis of single or multiple 24-h urine collections.  

Levels/Doses: Any range of Na intake  

Out 

Exposure: data do not allow quantification of sodium intake  

Method to assess sodium intake:  

 24-h urinary sodium excretion calculated from urine collections less than 24-h 

or spot urine collections   

 FFQs, food records, diet recalls or other dietary questionnaires 

Outcomes of 

interest 

In 

• Incidence of stroke [haemorrhagic (intracerebral, subarachnoid) and/or 

ischaemic; fatal and/or non-fatal] 

• Incidence of myocardial infarction (fatal and/or non-fatal) 

• Incidence of congestive heart failure  

• Fatal and/or non-fatal cardiovascular events (composite outcome) 

Out 
• Death from all causes.  

• Other outcomes 
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CVD: cardiovascular disease; FFQ: food frequency questionnaire 441 

 442 

(a): Blood pressure is a continuous variable related to the risk of cardiovascular disease in a dose-dependent manner across a 443 
wide range of values, both below and above the cut-off values used for the diagnosis of hypertension. Therefore, the Panel 444 
considers that studies in subjects with hypertension who are not on pharmacological treatment with blood pressure-lowering 445 
medication may inform the relationship between sodium intake and risk of CVD in the context of deriving DRVs for sodium. 446 
Trials which involved subjects with hypertension who were requested to stop their antihypertensive treatment before the start 447 
of the intervention will be included. 448 

(b): Some trials may have mixed populations and provide results by sub-population groups. In such cases, the study will be 449 
included if it provides results for the subgroup without disease/therapeutic diet/blood pressure-lowering medications. Only data 450 
from this subgroup will be considered in the assessment. 451 

(c): Some trials may have several arms, including sodium reduction arms without a concomitant intervention and sodium 452 
reduction arms with a concomitant intervention. In such cases, the study will be included and only data from arms without a 453 
concomitant intervention will be considered in the assessment. 454 

 455 

3.2.3. Eligibility criteria related to study characteristics for sub-question 3  456 

The studies relevant to sub-question 3 will be selected using the eligibility criteria related to study 457 

characteristics outlined in Table 5. 458 

Table 5:  Eligibility criteria related to study characteristics for sub-question 3  459 

Sub-question 3 
What is the relationship in children between sodium intake and BMD 

and/or BMC?  

RCTs   

Study 

populations 

In Children (6 months to < 18 years) from the general population  

Out Trials including diseased individuals (e.g. with diabetes mellitus, obesity) or 
individuals on a therapeutic diet (including weight loss diet) (a) 

Study design 
In 

Randomised controlled parallel, which: 
- assessed the effect of different levels of sodium intake  
- assessed 24-h sodium urinary sodium excretion both at baseline and at the end 
of each intervention/period  

Out Other study designs 

Intervention 

In 
Intervention: change in sodium intake 
Method to measure sodium intake: urinary sodium excretion from 24-h urinary 
sodium excretion calculated from single or multiple 24-h urinary sodium  

Out 

Intervention: any concomitant intervention (b) 
Intervention consisting in replacing table salt with potassium salts 

Method to measure sodium intake: FFQs, food records, diet recalls, spot urine 
collections or urine collections lasting less than 24-h 

Comparator 

In 
Comparison: usual diet, placebo 
Method to measure sodium intake: as for the intervention 

Out 
Comparison: any concomitant intervention  
Method to measure sodium intake: as for the intervention 

Outcomes of 

interest 

In 
 BMD at any skeletal site, measured by DXA 
Whole body BMC/BMD normalized by body size, measured by DXA 

Out • Other outcomes 

OBSERVATIONAL PROSPECTIVE STUDIES 

Study 

populations 

In Children (6 months to < 18 years) from the general population  

Out Population selected on the basis of a disease condition. 

Study design 
In 
 

Prospective studies including cohort studies, nested case-control and case-cohort 
studies  and follow-up of trials  

Out Case series/reports, retrospective case-control, cross-sectional studies  

Exposure In 
Exposure: Dietary sodium intake  
Route of exposure: oral 
Method to assess sodium intake: 24-h urinary sodium excretion measured on the 
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basis of single or multiple 24-h urine collections.  
Levels/Doses: Any range of Na intake  

Out 

Exposure: data do not allow quantification of sodium intake  
Method to assess sodium intake:  
 24-h urinary sodium excretion calculated from urine collections less than 24-h 

or spot urine collections   
 FFQs, food records, diet recalls or other dietary questionnaires 

Outcomes of 

interest 

In 
• BMD at any skeletal site, measured by DXA 
• Whole body BMC/BMD normalized by body size, measured by DXA 
 

Out • Other outcomes 

BMC: bone mineral content; BMD: bone mineral density; DXA: dual-energy X-ray absorptiometry; FFQ: food frequency 460 
questionnaire 461 

 462 

(a): Some trials may have mixed populations and provide results by sub-population groups. In such cases, the study will be 463 
included if it provides results for the subgroup without disease/therapeutic diet. Only data from this subgroup will be considered 464 
in the assessment. 465 

(b): Some trials may have several arms, including sodium reduction arms without a concomitant intervention and sodium 466 
reduction arms with a concomitant intervention. In such cases, the study will be included and only data from arms without a 467 
concomitant intervention will be considered in the assessment. 468 

 469 

3.2.4. Eligibility criteria related to study characteristics for sub-questions 4 470 

and 5  471 

The studies relevant to sub-question 4 and 5 will be selected using the eligibility criteria related to 472 

study characteristics outlined in Table 6. 473 

Table 6:  Eligibility criteria related to study characteristics for sub-questions 4 and 5  474 

Sub-question 4  
What is the relationship in adults between sodium intake and BMD?  
 

Sub-question 5 
What is the relationship in adults between sodium intake and the risk of 
osteoporotic fractures? 

RCTs   

Study 
populations 

In Adults (≥ 18 years) from the general population  

Out 

Trials including diseased individuals (e.g. with diabetes mellitus, congestive heart 
failure, chronic kidney disease, cancer, obesity, osteoporotic fractures, under 
antiosteoporotic treatment, under hormone replacement therapy) or individuals on 
a therapeutic diet (including weight loss diet)(a). 

Study design 
In 

Randomised controlled parallel, which: 

- lasted at least 1 year  
- assessed the effect of different levels of sodium intake  
- assessed 24-h sodium urinary sodium excretion both at baseline and at the end 
of each intervention/period  

Out - 

Intervention 

In 
Intervention: change in sodium intake 
Method to measure sodium intake: urinary sodium excretion from 24-h urinary 
sodium excretion calculated from single or multiple 24-h urinary sodium  

Out 

Intervention: any concomitant intervention (b) 
Intervention consisting in replacing table salt with potassium salts 
Method to measure sodium intake: FFQs, food records, diet recalls, spot urine 
collections or urine collections lasting less than 24-h 

Comparator 
In 

Comparison: usual diet, placebo 
Method to measure sodium intake: as for the intervention 

Out 
Comparison: any concomitant intervention  
Method to measure sodium intake: as for the intervention 

Outcomes of 
interest 

In 
 BMD at any skeletal site, measured by DXA 
 Incidence of osteoporosis 
 Incidence of osteoporotic fracture at any skeletal site 
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Out 

• Biochemical markers of bone turnover  
• Incidence of bone fractures due to other causes (e.g. trauma, genetic 

diseases, etc) 
• Other outcomes 

OBSERVATIONAL PROSPECTIVE STUDIES 

Study 
populations 

In 
Adults (≥ 18 years) from the general population  
 

Out 
Adults selected on the basis of a disease condition. 
Studies in pregnant or lactating women. 

Study design 
In 
 

Prospective studies including cohort studies, nested case-control and case-cohort 
studies  and follow-up of trials  

Out Case series/reports, retrospective case-control, cross-sectional studies  

Exposure 

In 

Exposure: Dietary sodium intake  
Route of exposure: oral 
Method to assess sodium intake: 24-h urinary sodium excretion measured on the 
basis of single or multiple 24-h urine collections.  
Levels/Doses: Any range of Na intake  

Out 

Exposure: data do not allow quantification of sodium intake  
Method to assess sodium intake:  
 24-h urinary sodium excretion calculated from urine collections less than 24-h 

or spot urine collections   
 FFQs, food records, diet recalls or other dietary questionnaires 

Outcomes of 
interest 

In 
• BMD measurement at any skeletal site, measured by DXA 
• Incidence of osteoporosis  
• Incidence of osteoporotic fracture at any skeletal site 

Out 
• Incidence of bone fractures due to other causes (e.g. trauma, genetic 

diseases, etc.) 
• Other outcomes 

BMD: bone mineral density; DXA: dual-energy X-ray absorptiometry; FFQ: food frequency questionnaire 475 

 476 

(a): Some trials may have mixed populations and provide results by sub-population groups. In such cases, the study will be 477 
included if it provides results for the subgroup without disease/therapeutic diet. Only data from this subgroup will be considered 478 
in the assessment. 479 

(b): Some trials may have several arms, including sodium reduction arms without a concomitant intervention and sodium 480 
reduction arms with a concomitant intervention. In such cases, the study will be included and only data from arms without a 481 
concomitant intervention will be considered in the assessment. 482 

3.3. Search for studies meeting the eligibility criteria 483 

The bibliographic databases listed in Table 7 will be searched in order to identify relevant studies.  484 

Table 7:  Bibliographic databases searched for relevant studies 485 

Database Platform Types of studies  

Cochrane Library. Cochrane Central Register of 
Controlled Trials (CENTRAL) 

Wiley  Clinical trials 

Cochrane Library. Cochrane Database of 
Systematic Reviews (CDSR) 

Wiley  Systematic reviews 

Cochrane Library. Database of Abstracts of 
Reviews of Effects 

Wiley Systematic reviews 

Embase Embase.com Systematic reviews, clinical trials, 
observational studies 

PubMed PubMed (NLM) Systematic reviews, clinical trials, 
observational studies 

 486 

Additional searches will be performed to identify PhD theses in the resources listed in Table 8. 487 

  488 
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Table 8:  Resources searched for relevant PhD thesis 489 

Resource Website link Type of publication 

PQDT Open http://pqdtopen.proquest.com/search.html Thesis and dissertations 
DART-Europe E-theses 
Portal 

http://www.dart-europe.eu/basic-search.php Thesis and dissertations 

 490 

Databases have been identified in line with the defined scope of the systematic reviews and based on 491 
the EFSA inventory of information sources (www.metaxis.com/EFSAINVENTORY). 492 

The specific search strategies have been created by an information specialist with input from the 493 

working group. Controlled vocabulary, when available, (i.e. MeSH and Emtree terms) and natural 494 

vocabulary have been used to represent the concepts in the search strings, and they have been 495 

tailored to capture the studies meeting the eligibility criteria illustrated in the various sub-questions. 496 

The references included in previous systematic reviews have been used to assess the sensitivity of the 497 
search strategies. 498 

Language of the original studies will be limited to European languages for bibliographic databases; the 499 

retrieval of PHD theses will be limited to English.  500 

In relation to sub-questions 1 and 2, previous systematic reviews of RCTs with similar review 501 

questions, similar or broader inclusion criteria and appropriate search strategies were identified during 502 

the scoping searches (Adler et al., 2014; Graudal et al., 2017). Therefore, date limits will be applied to 503 

the searches for RCTs in relation to these sub-questions (Table 9). RCTs published before these dates 504 

will be retrieved from the reference lists of the two above-mentioned systematic reviews. No date 505 

limits will be applied for the retrieval of observational studies pertinent to these sub-questions. Date 506 

limits might be changed should new systematic reviews on the topic be identified which are 507 

considered to adequately cover the relevant literature. 508 

Table 9:  Date limits applied to the searches and systematic reviews used as sources of relevant 509 

studies 510 

Sub-question Date limits Systematic reviews 

1 
 

RCTs:  as of the 1st of January 2016 (Graudal et al., 2017)(a) 

Observational
 
studies :

 
no time restriction  

2 
 

RCTs : as of the 1st of January 2013 (Adler et al., 2014)(b) 

Observational studies : no time restriction  

3–5 
 

RCTs: no time restriction  

Observational studies : no time restriction  

(a): Graudal et al., 2017 searched Medline, Embase, Cochrane CENTRAL, the Cochrane Hypertension Specialised Register and 511 
Clinicaltrials.gov until March 2016. This systematic review includes the relevant studies from Graudal et al. (2011a), WHO 512 
(2012a) and He et al. (2013). 513 

(b): Adler et al., 2014 searched Cochrane CENTRAL, Medline, Embase and CINAHL until April 2013. 514 

The search strings are available in Appendix D. 515 

The output of the searches, i.e. records retrieved from bibliographic databases and additional search 516 

resources, together with the relevant metadata (e.g. title, authors, abstract) will be exported into 517 

separate Endnote X8 libraries (Clarivate Analytics). All RCTs included in the two above-mentioned 518 

systematic reviews will be added to specific Endnote X8 libraries. This will allow a count of the 519 

individual hits per database and source. Duplicates retrieved within the same database will be 520 

removed. Then, the files for all the sources will be combined and duplicate records will be removed.  521 
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The files obtained will be uploaded onto DistillerSR® (Evidence Partners, Ottawa, Canada), a web-522 

based systematic review software that will be used for supporting some of the following steps in the 523 
systematic review process. 524 

Reference lists of the eligible studies resulting from the searches will be checked in order to identify 525 

possibly relevant studies not retrieved in other sources. Systematic reviews published in journals or 526 

available in grey literature on a similar review question will also be used as a source of primary 527 

research papers.  528 

The final search processes and strategies will be documented and reported in the scientific opinion, 529 
i.e. the date of the search, sources of information, search string for each bibliographic database and 530 

additional sources, and the number of records before and after de-duplication. Should modifications in 531 

the search strings be considered after the publication of the protocol, they will be also reported. 532 

3.4. Selection of studies for inclusion in the assessment  533 

The eligibility criteria described above will be transferred to the software DistillerSR® (Evidence 534 

Partners, Ottawa, Canada) and applied to each individual record retrieved by the literature searches, 535 
in order to identify the studies that meet the eligibility criteria defined for this assessment. 536 

A step-wise procedure is foreseen, as follows: 537 

• Screening of titles and abstracts, to identify: i) studies that obviously do not meet the 538 
eligibility criteria, to be excluded from the assessment; ii) studies that potentially meet the 539 

eligibility criteria or unclear studies, to proceed with the full-text screening. Each title/abstract will 540 

be screened for relevance by two EFSA staff. If there are doubts or divergences between the two 541 

reviewers, the record will be moved to full-text screening (next step). Articles excluded at this 542 

step will be stored in DistillerSR®. 543 

• Screening of full-text documents, to identify studies relevant to the assessment. Each full-544 
text document will be screened by two EFSA staff. Possible divergences between the two 545 

reviewers that cannot be solved via discussion or studies deemed unclear by both reviewers will 546 

be discussed with the members of the working group on Dietary References Values for minerals 547 

(WG).  548 

Eligibility criteria will be pilot tested on a subset of records, and refined if prone to misinterpretation. 549 

Duplicate publications will be flagged to the WG and considered only once in the assessment. 550 

The results of the different steps of the study selection process will be reported in the scientific 551 

opinion using a flowchart as recommended in the PRISMA statement on preferred reporting items for 552 

systematic reviews and meta-analyses (Moher et al., 2010). 553 

The list of studies excluded after full-text screening will be published as an Annex to the scientific 554 
opinion, along with the reasons for excluding them at this stage. 555 

3.5. Data extraction from the included studies 556 

Data will be extracted from the studies using pre-defined forms that comprise data on the 557 
characteristics of the studies (e.g. study design), their key-elements (e.g. population, 558 

intervention/exposure, comparator, outcomes, setting and duration), results and aspects related to 559 

the internal validity of the studies (e.g. confounders, randomisation).  560 
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The data will be extracted in the original units of measurement, which will be subsequently 561 

harmonised to allow data analysis. The authors will be contacted to retrieve additional data if needed.  562 

Clear instructions for extracting data will be developed. The data extraction forms will be uploaded 563 

onto DistillerSR® (Evidence Partners, Ottawa, Canada) and pilot tested on a subset of studies. The 564 

piloting will also be used to identify sources of contextual (i.e. related to the key elements of the 565 

studies) heterogeneity. The forms and instructions will be refined if needed.  566 

Data will be extracted from each individual study by one EFSA staff member. In the piloting phase, 567 

extracted data will be validated by another EFSA staff member, in order to identify sources of possible 568 
errors. Once fine-tuned, the data extraction will be conducted by one EFSA staff member. 569 

If a full-text document reports on more than one study, the individual studies will be identified at this 570 

step to allow for data extraction and appraisal at individual study level (3.6.). 571 

3.6. Appraisal of the internal validity of the included studies 572 

The internal validity or risk of bias (RoB) of each individual study included in the assessment will be 573 

appraised using a customised version of the OHAT/NTP RoB tool, which is suitable for both RCTs and 574 

observational studies.
6 This tool was developed based on guidance from the Agency for Healthcare 575 

Research and Quality (Viswanathan et al., 2012, 2013), the Cochrane risk-of-bias tool for non-576 

randomised studies of interventions (Sterne et al., 2014), Cochrane Handbook (Higgins and Green, 577 

2011), CLARITY Group at McMaster University (2013), and other sources. The OHAT/NTP RoB tool 578 
was developed to provide a parallel approach to the evaluation of the risk of bias in the context of 579 

hazard identification for human risk assessment of chemicals, and to facilitate consideration of risk of 580 

bias across evidence streams (i.e. human, animal and mechanistic studies) with common terms and 581 
categories for risk of bias rating. For this assessment, the use of the tool will be limited to the aspects 582 

relevant to RCTs and prospective observational studies in humans. 583 

For each study, the appraisal will be done at outcome level, because for the same study the design 584 

and conduct may affect the risk of bias differently depending on the outcomes measured. Each study 585 

will be appraised by two mutually independent experts from the WG (‘the reviewers’). Possible 586 

discrepancies will be discussed by the whole WG. If, upon further discussion, the WG cannot reach an 587 
agreement on a risk of bias rating for a particular domain, the more conservative judgment will be 588 

selected. 589 

The OHAT/NTP RoB tool outlines 10 risk-of-bias questions, grouped by 6 bias domains (selection, 590 
confounding, performance, attrition/exclusion, detection, and selective reporting) - plus ‘other sources 591 

of bias’ -, which help identify the practices that may introduce bias (Table 12). Each risk-of-bias 592 

question addresses aspects relevant to specific study designs, i.e. 8 questions apply to RCTs and 7 593 

questions apply to prospective observational (cohort, nested case–control and case–cohort) studies 594 

(Table 12). Reviewers are required to answer risk-of-bias questions by applying a 4-level rating scale 595 

(Figure 1). 596 

The risk-of-bias questions and rating instructions provided in the tool will be tailored to the specific 597 
sub-questions illustrated in this protocol.  598 

  599 

                                                           
6  https://ntp.niehs.nih.gov/ntp/ohat/pubs/riskofbiastool_508.pdf   
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Table 10:  Extracted from OHAT/NTP RoB tool (source: OHAT Handbook - January 9, 2015)7 600 

Bias Domains and Questions RCT Prospective 

observational 

Selection Bias   

1. Was administered dose or exposure level adequately randomized? X  

2. Was allocation to study groups adequately concealed? X  

3. Did selection of study participants result in appropriate comparison groups?  X 

Confounding Bias   

4. Did the study design or analysis account for important confounding and 

modifying variables? 

 
X 

Performance Bias   

5. Were the research personnel and human subjects blinded to the study 

group during the study? 
X 

 

Attrition/Exclusion Bias   

6. Were outcome data complete without attrition or exclusion from analysis? X X 

Detection Bias   

7. Can we be confident in the exposure characterization? X X 

8. Can we be confident in the outcome assessment? X X 

Selective Reporting Bias   

9. Were all measured outcomes reported? X X 

Other Sources of Bias   

10. Were there no other potential threats to internal validity (e.g., statistical 
methods were appropriate and researchers adhered to the study protocol)? 

X X 

 601 

 602 

Figure 1:  Answer format for the RoB questions (source: OHAT/NTP RoB tool)8 603 

The OHAT/NTP RoB tool encourages judging the direction of bias, when possible. Empirical evidence 604 

about the direction of bias is discussed for each of the risk-of-bias questions. If there is no clear 605 

rationale for judging the likely direction of bias, reviewers are invited to simply outline the evidence 606 
and not to attempt a guess. The Panel will follow this approach. 607 

Once customised, the tool will be uploaded onto the review management software DistillerSR® to 608 

allow web-based appraisal of the studies. 609 

                                                           
7  https://ntp.niehs.nih.gov/ntp/ohat/pubs/handbookjan2015_508.pdf 
8  https://ntp.niehs.nih.gov/ntp/ohat/pubs/riskofbiastool_508.pdf  
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Specific elements identified a priori and that will be considered in the assessment of confounding and 610 

biases related to exposure and outcome characterisation are discussed below. 611 

3.6.1. Consideration of potential confounders  612 

Confounding occurs when the relationship between the exposure and disease is to some extent 613 
attributable to the effect of another risk factor, i.e., the confounder. There are several requirements 614 

for a factor to actually act as a confounder, as described by McNamee (2003) and illustrated below. 615 

The factor must: 616 

• be a cause of the disease, or a surrogate measure of the cause, in unexposed people; factors 617 

satisfying this condition are called ‘risk factors’; and 618 

• be correlated, positively or negatively, with exposure in the study populations. If the study 619 

population is classified into exposed and unexposed groups, this means that the factor has a different 620 

distribution (prevalence) in the two groups; and 621 

• not be an intermediate step in the causal pathway between the exposure and the disease.  622 

Based on recent publications, the Panel identified a priori an indicative list of potential factors that 623 

could confound the relationship between sodium intake and blood pressure, and the relationship 624 

between sodium intake and cardiovascular disease-related endpoints: age, sex, race/ethnicity, 625 

education, smoking habits, physical activity, alcohol consumption, daily energy intake, potassium 626 
intake/fruit and vegetable consumption, body weight/body mass index (BMI) (Figure 2).  627 

The Panel also identified a priori an indicative list of potential factors that could confound the 628 

relationship between sodium intake and BMD / risk of osteoporotic fracture: age, sex, race/ethnicity, 629 

smoking habits, education, physical activity, alcohol consumption, daily energy intake, dietary intake 630 

of protein, dietary intake of calcium, body weight/BMI, menopausal status (Figure 2). 631 

When assessing risk of bias in observational studies, the reviewers will consider, for each study, 632 

whether these factors can confound the association on a case-by-case basis. Additional confounders 633 

may be identified by the reviewers. The reviewers will consider whether the confounding variables 634 

were measured reliably and consistently within each study and whether the design and/or the data 635 

analysis adequately accounted for potential confounding (e.g. multivariable analysis, stratification). 636 

Blood pressure is considered a mediator in the causal pathway between sodium intake and 637 

cardiovascular disease-related endpoints. Adjustment for BP will be considered a potential source of 638 

over-adjustment bias.  639 

The OHAT/NTP RoB tool does not include a separate question for confounding in experimental human 640 

studies because randomization and allocation concealment should adequately address the issue of 641 

confounding. It recognizes, however, that in some cases appropriate procedures for randomisation 642 

and allocation concealment may fail in accounting for confounding. For example, in the context of this 643 

assessment, confounding could be a concern if there are important differences in characteristics at 644 

baseline. In accordance with the OHAT/NTP guidance, for experimental studies where confounding is 645 

strongly suspected despite the fact that randomisation and allocation concealment are rated at 646 

“probably low” or “definitely low risk of bias”, confounding will be addressed under “other potential 647 

threats to internal validity” (OHAT/NTP, 2015).  648 

 649 
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Figure 2. Conceptual framework for the systematic reviews on sodium intake and selected health outcomes 650 

 651 

BMI, body mass index; BW, body weight; SQ, sub-question652 
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3.6.2. Confidence in the exposure characterisation 653 

As described above (3.2.), the assessment will include studies that estimate sodium intake through 654 

24-h urinary sodium excretion, from single or multiple collections. Other intake assessment methods 655 

are excluded.  656 

In assessing risk of bias, reviewers will consider the risk of errors in the estimate of habitual sodium 657 

intake for individuals, and related risks of misclassification of individuals according to their exposure. 658 

The accuracy of habitual sodium intake estimates may be affected by i) the number of urinary 659 

samples collected (single vs multiple collections); ii) the completeness of 24-hour urine collections; iii) 660 

systematic changes in habitual diet prior to the urinary collection (see Section 2.6.1 of the scientific 661 

opinion). The reviewers will consider the resulting misclassification in appraising the studies.  662 

3.6.3. Confidence in the outcome assessment 663 

Confidence in the outcome requires valid, reliable, and sensitive methods to assess the outcome 664 

applied consistently across groups (OHAT/NTP, 2015). Outcome misclassification or measurement 665 
error may be unrelated to the exposure (non-differential) or related to the exposure (differential).  666 

Factors that will be considered by the reviewers while assessing bias in relation to the outcome 667 

assessment include: 1) the objectivity of the outcome assessment, 2) the consistency in measurement 668 
of outcomes, and 3) the blinding of the outcome assessors (for knowledge of the exposure) 669 

(OHAT/NTP, 2015).  670 

3.6.4. Summarising the internal validity of each individual study  671 

Each study will be reported using a tabular summary form which will include the key elements of the 672 

study and a summary of the results of the critical appraisal. 673 

An algorithm will be defined in order to combine the judgements to the risk-of-bias questions into an 674 

overall risk-of-bias judgment for each individual study (by outcome). To this end, key-questions (or 675 

criteria) within the list of risk-of-bias questions will be identified. This will result in each study being 676 

allocated to a different ‘tier of risk of bias’ (by outcome).  677 

The foreseen approach to accounting for risk-of-bias judgements in the analysis is presented below 678 

(3.7.5.). 679 

3.7. Synthesis of the evidence 680 

Information on inclusion criteria, risk-of-bias assessment and outcomes as extracted from the 681 
individual studies will be summarised in evidence tables.  682 

In the context of the current dose–response analysis on aggregated data, a high statistical 683 
heterogeneity across included studies is expected; it will be incorporated in meta-analyses and meta-684 
regressions under a random-effects model, which considers both within-study and between-study 685 
variations. Heterogeneity will be quantified, and methodological and/or contextual sources will be 686 
identified and evaluated (Borenstein et al., 2010). 687 

3.7.1. Meta-analyses 688 

Continuous outcomes (i.e. SBP, DBP, BMD, BMC) will be analysed using mean differences if the same 689 
measurement scales are used across included studies or have been converted during data extraction; 690 
SBP and DBP will also be analysed separately as absolute achieved mean values in the dose–response 691 
analysis with absolute sodium intake. 692 

Dichotomous outcomes (i.e. incidence of hypertension, incidence of fatal and/or non-fatal stroke, 693 
incidence of fatal and/or non-fatal myocardial infarction, incidence of congestive heart failure, fatal 694 
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and/or non-fatal cardiovascular events (composite outcome), incidence of osteoporosis, incidence of 695 
osteporotic fractures) will be analysed using relative risks (RRs) as estimated by the risk measures 696 
reported in the original studies (i.e. risk ratios, rate ratios, odds ratios or hazard ratios). 697 

Mean differences and RRs with related standard errors will be calculated based on summary data 698 
extracted from the original individual studies. Specific formulae will be applied to derive summary data 699 
where not directly extracted/available; if no indirect calculation/estimation is possible, the missing 700 
data will be imputed according to the approach proposed by Furukawa et al. (2006). 701 

Random-effects meta-analyses of mean differences and relative risks will be carried out using the 702 
approach from DerSimonian and Laird (DerSimonian and Laird, 1986) to complement the results from 703 
the multivariable dose–response models. 704 

Statistical heterogeneity will be tested using a χ2 test (Cochrane’s Q test; significance level: 0.10) and 705 
quantified by calculating the I2 statistic.  706 

3.7.2. Dose–response models  707 

In a two-stage approach, study-specific dose–response relationships between sodium intake and the 708 
selected outcomes will be estimated (first stage) and combined (second stage) to produce pooled 709 
intake–outcome curves (Greenland and Longnecker, 1992; Berlin et al., 1993; Liu et al., 2009; Orsini 710 
et al., 2012; Crippa and Orsini, 2016).  711 

Sodium intake will be modelled with restricted cubic splines in multivariate random-effects dose–712 
response models if the study-specific estimated trends show or suggest non-linear relationships (i.e. 713 
statistically significant estimates for the slopes of second or higher order).  714 

The advantages of applying restricted cubic splines, both at the first or second stage, will be to ensure 715 
more flexibility in modelling (no assumptions on dose–response curve shape are required) and to 716 
maximise the number of studies that can be included (the minimum number of intakes categories 717 
needed beyond the control group can be as low as 2). Also, non-linear non-monotonic functional 718 
relationships (e.g. J-shaped, U-shaped curves) can be accommodated by restricted splines using only 719 
two parameters. 720 

Bias deriving from dependencies in error terms (e.g. RR estimates from the same study are 721 
correlated) will be dealt with in the first stage by adjusting for the covariances approximated by 722 
suitable methods upon availability of the required information (Orsini et al., 2012). Centered dose 723 
levels (i.e. each original non-reference dose minus the reference dose within a study) will be used for 724 
model fitting, as it is expected that both mean differences and RRs will not have zero as a reference 725 
sodium intake value.  726 

If the number of intake categories is not sufficient to estimate the study-specific trends (i.e. less than 727 
3), a one-stage (or ‘pool-first’) approach will be taken, where study-specific data are combined first 728 
and then one summary dose–response model is fitted. It is likely that only the latter will be suitable 729 
for the sodium–blood pressure dose–response modelling (as most studies will have just a “low” 730 
sodium intake group and a “control” sodium intake group). 731 

If the number of included studies is too low (as could be the case for observational studies across all 732 
sub-questions) and a suitable dose–response function is not reported by the authors, consideration 733 
will be given to trend estimation in individual studies by the application of the first stage of the 734 
approach.  735 

The generalized least square method will allow estimation of the dose–response trend from the 736 
intake-specific relative risks (or mean differences) to describe the overall functional relation and 737 
predict the change in the lnRR (or mean differences) per unit change of sodium intake. 738 

Hypothesis testing, identification of statistical heterogeneity, predictions and graphical presentation of 739 
the pooled dose–response curves will be carried out according to the methods described by Crippa 740 
and Orsini (2016) and Orsini et al. (2012).  741 

Outliers and influential studies will be detected (Berlin et al., 1993). Statistics obtained from random 742 
permutations will be used to adjust for the issue of multiple testing (Higgins and Thompson, 2004). 743 
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Goodness-of-fit of models on means and RRs will be assessed applying the approach described in 744 
(Crippa and Orsini, 2016) and (Discacciati et al., 2017), respectively. 745 

For all dichotomous outcomes (e.g. CVD-related endpoints) the modelling approach will produce 746 
estimates of the relative risk of having the disease at relevant sodium intake levels as compared with 747 
a reference value of interest (e.g. the minimum usual intake across populations; the median intake 748 
across European populations).  749 

For all continuous outcomes (e.g. BMD, BMC), the modelling approach will produce estimates of the 750 
mean changes in the endpoints at relevant sodium intake levels as compared with a suitable reference 751 
value. In addition, the modelling of absolute achieved mean values of SBP and DBP vs. absolute 752 
sodium intake could allow the identification of a range of sodium intakes for which the predicted blood 753 
pressure values would be associated with the lowest risk of CVD. 754 

3.7.3. Subgroup analyses 755 

A number of factors potentially influencing the dose–response relationships have been identified a 756 
priori both from the literature and by the Panel. Sub-group analyses (and corresponding modelling in 757 
meta-regressions) will be performed to characterise methodological sources of heterogeneity and to 758 
evaluate the influence of potential effect modifiers as contextual sources of heterogeneity. 759 
Methodological sources of heterogeneity include: exposure and outcome measurement methods (e.g. 760 
number of 24-h urinary collections; point office blood pressure vs. 24-h ambulatory blood pressure); 761 
study design (e.g. cross-over vs. parallel trials, duration). Contextual sources of heterogeneity include: 762 
sub-populations of interest (e.g. adults vs. children; females vs. males); normotensive vs. 763 
hypertensive subjects; baseline and/or achieved values of sodium intake; baseline values of SBP and 764 
DBP.  765 

3.7.4. Sensitivity analyses 766 

A number of sensitivity analyses will be carried out to evaluate whether the findings are robust to the 767 
assumptions made in the systematic review protocols and the analyses (e.g. meta-regression models). 768 
There are a number of assumptions/decisions/issues provisionally identified that can potentially be 769 
tested in sensitivity analyses: on data cleaning issues (e.g. implausible values; missing data); on 770 
quality dimensions (e.g. incomplete follow-up; confounding adjustments); on analytical approaches 771 
(e.g. data imputation; choice of categories); on eligibility criteria (e.g. study design; exposure and 772 
outcome measurement methods); on risk of bias ratings (see following section on how risk-of-bias is 773 
dealt with in the analysis).  774 

3.7.5. Addressing risk of bias in the analysis 775 

The outcome of the individual studies appraisal will be used in the analysis as recommended by the 776 
Cochrane Collaboration (Higgins and Green, 2011) to evaluate whether heterogeneity of results can 777 
be attributed to differences in internal validity. The following approaches will be considered: to run the 778 
analysis on low-moderate-risk studies only (restriction - depending on a suitable number of studies 779 
that fall in this category); to run a subgroup analysis (or meta-regression) by risk of bias categories 780 
(stratification - depending on sub-group size); to integrate a qualitative (narrative) evaluation of the 781 
risk-of-bias in the discussion of the analysis results (e.g. in case the number of studies is small). 782 

All statistical analyses will be performed with STATA version 13.0 (StataCorp, 2013) and R version 783 
3.4.1 (R Core Team, 2013). Unless otherwise specified, all estimates will be presented with 95% 784 
confidence intervals and all analyses will be carried out at the level of statistical significance of 0.05. 785 

3.8. Evaluating the uncertainty in the body of evidence 786 

Once the individual studies are appraised for internal validity and after synthesising the evidence, for 787 

each sub-question, outcome and line of evidence (i.e. RCTs separately from observational studies), 788 

the uncertainty in the body of evidence will be discussed, by considering factors such as the 789 
consistency of results, the precision of effect/association estimates and/or dose–response models, the 790 

internal validity and external validity (directness, generalisability, applicability) of the included studies. 791 
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3.9. Plans for updating the literature searches and dealing with newly 792 

available evidence 793 

The literature searches performed as detailed above (3.3.) will be repeated approximately 3 months 794 
before the planned date of endorsement of the opinion by the Panel.  795 
 796 
The papers retrieved by these additional searches will be screened for relevance, applying the same 797 
criteria.  798 

Relevant studies will be narratively reviewed by the Working Group experts, and where controversial 799 
issues are identified (e.g. conflicting conclusions) these will be discussed in the Working Group, which 800 
will prepare a proposal on how to deal with the issues. The controversial issues and the proposed 801 
solutions will be brought to the attention of the Panel, which will take the final decision.  802 

4. Method for combining the evidence and setting the DRVs for 803 

sodium (section 6 of the scientific opinion) 804 

The Dietary Reference Values for sodium will be set according to the principles for deriving DRVs 805 
established by the Panel (EFSA NDA Panel, 2010). DRVs are typically set by population subgroups, 806 

according to lifestage and sex. 807 

4.1. Selection of the criterion(a) to be used to derive DRVs for sodium  808 

The Panel has identified the following possible criteria to derive DRVs for sodium: i) sodium balance 809 

(see Section 5.2 of the scientific opinion); ii) risk of diseases (i.e. CVD; osteoporotic fractures); iii) 810 

relationship with intermediate endpoints (i.e. blood pressure, BMC and BMD).  811 

Which criterion, or combination of criteria, is the most appropriate to set DRVs for sodium will be a 812 
matter of scientific judgement, taking into account all available data and weighing of the evidence. 813 

The possibility to identify a quantitative dose–response relationship between sodium intake and the 814 

envisaged criterion(a) is a key element of the selection process. 815 

In relation to chronic diseases, the outcome of the systematic reviews will be used to evaluate: 816 

 whether there is a relationship between sodium intake and the selected diseases; 817 

 in which population subgroups it exists (e.g. age, sex) and if it differs across them; 818 

 whether a quantitative dose–response relationship can be identified and characterised.  819 

In weighing the evidence, the Panel will then consider i) the uncertainty in the body of evidence for 820 

each sub-question, outcome and line of evidence (3.8.); ii) whether the observed relationship(s) 821 

relates to disease outcome or intermediate endpoints. A quantitative dose–response relationship 822 
between sodium intake and a disease outcome would provide the strongest level of evidence to set 823 

DRVs for sodium based on the risk of chronic diseases. However, should such evidence not be 824 

available, the Panel considers that evidence on a relationship between sodium intake and intermediate 825 
endpoints such as blood pressure, BMD or BMC (in children) could be sufficient to derive DRVs for 826 

sodium, because of the well-established relationships between these markers and diseases (i.e. CVD 827 

and osteoporotic fractures, respectively).  828 

4.2. Identification of the type of DRVs to be set 829 

The Panel anticipates that Average Requirements (ARs) cannot be determined for sodium based on 830 

the evidence reviewed in the draft Opinion (see Section 5 of the scientific opinion). The Panel also 831 
notes that the setting of an AR based on chronic disease endpoints is particularly challenging.  832 
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The Panel will consider whether an adequate intake (AI) can be set based on observed, or 833 

experimentally determined, approximations or estimates of nutrient intake by a group (or groups) of 834 
apparently healthy people. For example, the Panel considers that an AI may be set at the level of 835 

sodium intake associated with the lowest risk of chronic disease(s).9 However, depending on the 836 

available evidence and shape(s) of the dose–response relationship(s), it may not be possible to 837 

identify a single value. In such a case, a range of adequate intakes may be proposed. 838 

4.3. Bridging data gaps 839 

In instances where no data are available to set DRVs for specific age and sex group, interpolation or 840 
extrapolation could be used (EFSA NDA Panel, 2010). To that end, the Panel will consider whether the 841 

extrapolation of the relationship observed in a certain subgroup to another subgroup of the population 842 

is scientifically justified. 843 

5. Human resources, software and timelines for undertaking the 844 

scientific assessment 845 

Tasks for performing the different steps in the assessment are shown in Table 11.  846 

Table 11:  Human resources, software and timelines.  847 

What Who Software 

Search process EFSA information specialist Endnote 

Study selection for relevance EFSA staff Distiller SR 

Data extraction EFSA staff Distiller SR 

Appraisal of relevant studies WG experts Distiller SR 

Uncertainty analysis WG experts n.a.  

Synthesis of results  EFSA staff Stata, R 

Opinion drafting WG experts + EFSA staff n.a. 

Update of the searches EFSA information specialist Endnote 

Study selection for relevance EFSA staff Distiller SR 

Narrative review of relevant 

additional studies   
WG experts + EFSA staff n.a. 

Endorsement of draft opinion NDA panel experts n.a. 

Public consultation on draft 

opinion 
Interested parties n.a. 

Technical report of the PC WG experts + EFSA staff n.a. 

Opinion finalisation WG experts + EFSA staff n.a. 

Adoption  of final opinion NDA panel experts n.a. 

 848 

6. Plan for reviewing the protocol  849 

The protocol is published for public consultation from 29 September to 12 November 2017. The 850 

members of the WG on DRVs for minerals and the NDA Panel will consider the comments received 851 

and amend the protocol, where appropriate. A technical report, summarising the comments received 852 

and considerations from the Panel, and the updated protocol will be published in January 2018.  853 

                                                           
9  Such approach was previously taken to set DRVs for potassium (EFSA NDA Panel (EFSA Panel on Dietetic Products, Nutrition 

and Allergies), 2016. Scientific opinion on dietary reference values for potassium. EFSA Journal, 14(10):4592, 56 pp. 
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Abbreviations 1150 

AI  Adequate Intake 1151 

AR  Average Requirement 1152 

BMC   bone mineral content 1153 

BMD  bone mineral density 1154 

BMI  body mass index 1155 

CI  confidence interval 1156 

CIGMA  continuous infusion of glucose with model assessment 1157 

CVD  cardiovascular disease 1158 

DBP  diastolic blood pressure 1159 

DRV  Dietary Reference Value 1160 

DXA  dual-energy X-ray absorptiometry 1161 

FFQ  food frequency questionnaire 1162 

HDL  high density lipoprotein 1163 

IOM  US Institute of Medicine of the National Academy of Sciences 1164 

LDL  low density lipoprotein 1165 

OGTT  oral glucose tolerance test 1166 

OHAT/NTP office of health assessment and translation/national toxicology program 1167 

PRI  Population Reference Intake 1168 

PRISMA  preferred reporting items for systematic reviews and meta-analyses 1169 

RAAS  renin-angiotensin-aldosterone system 1170 

RCT  randomised controlled trial 1171 

RoB  risk of bias 1172 

RR  relative risk 1173 

SBP  systolic blood pressure 1174 

SQ  sub-question 1175 

WG  working group 1176 

WHO  World Health Organization 1177 
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Appendix A – Effect of sodium intake on blood lipids – meta-analyses of trials of at least four weeks. 

Ref Inclusion criteria  Included studies N 
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3
) RCTs 

allocating to 
a modestly 
reduced salt 
intake or 
usual salt 
intake. 

A reduction 
in 24-h 
urinary 
sodium  
within the 
range of 40 
to 120 
mmol. 

At least 4 
weeks. 

 Adults (≥18 years) (trials in 
children or pregnant women 
excluded), irrespective of 
ethnicity 

 With normal or raised BP 
 Trials in patients with other 
diseases than hypertension 
were excluded. 

Studies with concomitant 
interventions (i.e. 
nonpharmacological 
interventions, 
antihypertensive or other 
medications) were 
excluded. 

TC X  X X  X  X   X  X X   8 0.05 (–0.02, 0.11) mmol/L 

TG   X X  X     X  X X   6 0.04 (–0.02, 0.09) mmol/L 

HDL   X X  X  X     X X   6 –0.02 (–0.06, 0.01) mmol/L 

LDL   X X  X       X X  

 

5 0.05 (–0.01, 0.12) mmol/L 

(G
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u
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a
l 

e
t 

a
l.

, 
2

0
1

1
a

) RCTs 
allocating 
subjects to 
either a low 
or a high 
sodium diet. 

Any. Any. 
Subgroup 
analysis 
restricted to 
studies ≥ 4 
weeks. 

 Any age, irrespective of 
ethnicity 

 With normal or raised BP 
 Trials in patients with other 
diseases than elevated blood 
pressure were excluded. 

Studies with concomitant 
interventions were 
included if the co-
intervention was identical 
during the low and high 
sodium diet. 

TC X     X X X X X  X X X   9 3.21 (–2.51, 8.93) mg/dL 

TG      X X  X X  X X X   7 8.37 (–1.43, 18.18) mg/dL 

HDL      X X X X X   X X  X 8 –0.14 (–2.58, 2.30) mg/dL 

LDL      X X  X X   X X   6 3.72 (–2.67, 10.11) mg/dL 

(W
H

O
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2
0

1
2

c
) 

RCTs which 
included an 
intervention 
that planned 
to or 
achieved a 
reduced 
sodium 
intake. 

A reduction 
in 24-h 
urinary 
sodium > 40 
mmol/day . 

At least 4 
weeks. 

 Adults (≥16 years), 
irrespective of ethnicity 

 With normal or raised BP  
 Trials in patients with chronic 
conditions (e.g.  overweight or 
obesity, diabetes, chronic 
nephrolithiasis) were included. 

 Studies targeting patients who 
were acutely ill or infected with 
HIV were excluded. 

Studies with concomitant 
interventions (e.g.  
physical activity, medical 
treatment (e.g. diuretics 
or beta blockers)) were 
included if the co-
intervention was identical 
in the intervention and 
control groups. 

TC  X X X X  X X   X  X X X X 11 0.02 (–0.03, 0.07) mmol/L 

TG  X X X   X    X  X X  X 8 0.04 (–0.01, 0.09) mmol/L 

HDL  X X X X  X X     X X  X 9 –0.01 (–0.03, 0.00) mmol/L 

LDL  X X X   X      X X   6 
 

0.03 (–0.02, 0.08) mmol/L 

HIV: human immunodeficiency virus; LDL: low density lipoproteins; HDL: high density lipoproteins; TC: total cholesterol; TG: triglycerides 1178 
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Appendix B – Effect of sodium intake on blood catecholamines and aldosterone concentrations and renin activity – 
meta-analyses of trials of at least four weeks. 

Ref Inclusion criteria  Included studies N Pooled effect 
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reduced salt 
intake or 
usual salt 
intake. 

A reduction 
in 24-h 
urinary 
sodium  
within the 
range of 40 
to 120 mmol. 

At least 4 
weeks. 

 Adults (≥18 years) (trials in 
children or pregnant women 
excluded), irrespective of 
ethnicity 

 With normal or raised BP 
Trials in patients with other 
diseases than hypertension 
were excluded. 

Studies with concomitant 
interventions (i.e. 
nonpharmacological 
interventions, 
antihypertensive or other 
medications) were 
excluded. 

RA X X  X X X   X X X X  X  X X  X 13 0.26 (0.17, 0.36) 
ng/mL/h 

ALD X   X  X    X  X  X   X  X 8 73.20 (44.92, 101.48) 
pmol/L 

NOR    X X X   X  X     X    6 31.67 (6.57, 56.77) 
pg/mL 

ADR    X X    X       X    4 6.70 (−0.25, 13.64) 
pg/mL 
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allocating 
subjects to 
either a low 
or a high 
sodium diet. 

Any. Any. 
Subgroup 
analysis 
restricted to 
studies ≥ 4 
weeks. 

 Any age, irrespective of 
ethnicity 

 With normal or raised BP 
Trials in patients with other 
diseases than elevated blood 
pressure were excluded. 

Studies with concomitant 
interventions were 
included if the co-
intervention was identical 
during the low and high 
sodium diet. 

RA(a) ? ?  ? ? ? ? ? ? ?  ?   ? ? ? ? ? 14 0.47 (0.35, 0.60) (b) 

ALD X   X  X  X X X  X     X  X 9 0.70 (0.37, 1.04) (b) 

NOR    X X X   X    X   X    6 0.06 (−0.19, 0.32) (b) 

ADR    X X    X    X   X   

 

5 0.24 (−0.04, 0.52) (b) 

(W
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O
, 

2
0

1
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c
) 

RCTs which 
included an 
intervention 
that planned 
to or achieved 
a reduced 
sodium 
intake. 

A reduction 
in 24-h 
urinary 
sodium > 40 
mmol/day . 

At least 4 
weeks. 

 Adults (≥16 years), 
irrespective of ethnicity 

 With normal or raised BP  
 Trials in patients with chronic 
conditions (e.g.  overweight 
or obesity, diabetes, chronic 
nephrolithiasis) were 
included. 

Studies targeting patients who 
were acutely ill or infected 
with HIV were excluded. 

Studies with concomitant 
interventions (e.g.  
physical activity, medical 
treatment (e.g. diuretics 
or beta blockers)) were 
included if the co-
intervention was identical 
in the intervention and 
control groups. 

RA Not assessed 

ALD Not assessed 

NOR   X X X X   X  X     X    7 8.23 (−27.84, 44.29) 
pg/mL 

ADR    X X    X       X    4 6.90 (−2.17, 15.96) 
pg/mL 

ADR: adrenaline; ALD: aldosterone; NOR: noradrenaline; RA: renin activity 1179 
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(a): Through their systematic review, Graudal et al., 2011b retrieved 15 trials lasting ≥ 4 weeks which reported on RA. However, the paper indicates that the pooled analysis 1180 
for the subgroup of studies lasting ≥ 4 weeks included 14 trials. The list of references included in the pooled analysis is not provided. 1181 
(b): Standardised mean difference, calculated for outcome measures with different units. The difference in effect between two treatments is divided by the standard deviation 1182 
of the measurements. 1183 

 1184 
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Appendix C – RCTs assessing the effect of sodium intake on direct measures of insulin sensitivity and glucose 
tolerance 

C1.  Insulin sensitivity assessed using the hyperinsulinaemic-euglycaemic clamp technique 1186 

Reference Population Design Insulin infusion 
rate  

Na intake 
(mg(mmol)/d) 

FPG 
 

FPI Insulin sensitivity indexes 

M M/I 

(Donovan et al., 
1993) 
 

8 NT 
Both sexes 

5-d cross-over, 
variable washout 

40 mU/m2/min 230 (10) 

4,600 (200) 
 

mean ± SEM 
mg/dL 

96±2  

97±2  

NS 

mean ± SEM 
μU/mL 
5±2  
5±1  
NS 

mean ± SEM 
mg/m2/min 
334±24  
279±19 
p < 0.01 

mean ± SEM 
μmol/m2/min per μU/mL 
5.92±0.45 
4.98±0.42 
p < 0.05 

(Fliser et al., 
1995) 
 

7 healthy 
young NT men 

3-d cross-over, 
no washout 

40 mU/m2/min 460 (20) 
4,600 (200) 
 

mean ± SD 
mmol/L 
4.6±0.3 
4.7±0.2 
NS 

mean ± SD 
uU/mL 
9.7±2.7 
7.3±2.4 
p < 0.05 

mean ± SD 
mg/kg/min 
7.4±1.2  
8.6±1.1 
p < 0.01 

 

7 healthy 
young NT men 

7-d cross-over, 
no washout 

4.4±0.4 
4.4±0.2 
NS 

8.4±3.8 
6.1±2.9 
p < 0.05 

7.8±1.8  
7.6±1.3 
NS 

 

(Gomi et al., 
1998) 

12 HT, both 
sexes 

1-week run-in 
(4,600 Na intake) 
+ 1-week cross-
over, no washout 

1.5 mU/kg/min 690 (30) 
2,300 (100) 
 

mean±SD 
mmol/L 
4.66±0.39 
4.67±0.23 
NS 

mean±SD 
μU/mL 
10.90±3.50 
7.75±2.55 
p < 0.01 

mean±SD 
μmol/m2/min 
1,057±173 
1,318±189 
p < 0.01 
NS compared to the 4,600 Na 
intake run-in 

mean±SD 
μmol/m2/min per μU/mL 

13.2±1.9 

16.6±2.1 

p < 0.01 
 

(Foo et al., 1998) 18 NT, both 
sexes 

6-d cross-over, ≥ 
1 week washout 

2-step clamp 
 
40 and 600 
mU/min/m2 

920 (40) 
5,060 (220) 

mean±SD 
pmol/L  

4.8±0.3 

4.9±0.3 
NS 

geometric mean 
x/SD  
pmol/L 
18.2 x/ 1.9 
22.2 x/ 1.7 
NS 

geometric mean x/SD  
dL/min* 
Low-dose insulin  
5.13 (SD x/1.35)  
4.94 (SD x/1.37) 
p = 1.0  
High-dose insulin  
9.68 (SD x/1.30) 
9.68 (SD x/1.27) 
p = 0.69 
*Clearance rate of glucose at 
steady state not adjusted by 
body size 
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Reference Population Design Insulin infusion 
rate  

Na intake 
(mg(mmol)/d) 

FPG 
 

FPI Insulin sensitivity indexes 

M M/I 

(Perry et al., 
2003) 

15 NT men 5-d cross-over, 
≥ 1 week 
washout, placebo 
vs 100 mmol/d 
Na in addition to 
usual diet 

1.5 mU/kg/min 24-h urinary Na 
(mg/24h 
(mmol/24h)) 
1,610±1,035 
(70±45) 
4,025±1,656 
(175±72) 

mean±SD 
mmol/L 
4.5±0.33 
4.5±0.45 
NS 

mean±SD 
μU/mL 
11.6±3.24 
11.4±3.02 
NS 

median (IQR) 
mg/kg/min 
10.2 (9.5–13.8) 
12.8 (9.6–14.3) 
p < 0.05 

mean±SD 
mg/kg/min per μU/mL 
0.08±0.033 
0.10±0.049 
p < 0.05 

(Townsend et al., 
2007) 

20 NT sexes 
(10 SS, 10 SR), 
both  

6-d cross-over, 
4-week washout 

40 mU/m2/min 460 (20) 
4,600 (200) 

  

mean±SEM 
mg/kg/min 
6.11±0.40 
7.41±0.41 
p = 0.03 
NS between SS and SR subjects 

 

FPG = fasting plasma glucose; FPI= fasting plasma insulin; HT= hypertensives; LBM = lean body mass; M = mean glucose infusion rate at steady state; M/I = mean glucose infusion rate at steady 1187 
state/ steady-state insulin concentration; NS = not significantly different from the “low sodium” diet; NT = Normotensives; SR = salt resistant; SS = salt sensitive 1188 
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C2.  Insulin sensitivity assessed using insulin suppression tests 1190 

Reference Population Design Insulin infusion 
rate 

Somatostatin/ 
analogue infusion rate 

Glucose 
infusion rate 

Na intake 
(mg(mmol)/d) 

SSPG  
(mmol/L) 
 

SSPI  
(pmol/L) 
 

(Sharma et al., 
1993) 

18 NT healthy 
young men, 7 
SS, 11 SR 

1-week cross-
over, no 
washout, placebo 
vs 220 mmol/d 
Na in addition to 
diet 

24 mU/m2/min Somatostatin, 350 g/h 150 mg/m2/min 24- urinary Na 
mean±SD 
SR (mmol/24h) 
12±3 
230 ± 16 
SS (mmol/24h) 
25±3 
242±14 

mean±SD 
Low-Na 
SR: 3.9±0.9 
SS: 6.7±2.0 
p = 0.001 
 
High-Na 
SR: 3.8±1.1 
SS: 5.9+1.6 
p = 0.005 
 
NS between low-Na 
and high-Na within 
either SR or SS 

Similar results for SPSPG/SSPI 
as for SSPG for SR vs SS and 
for low-Na vs high-Na. 

(Facchini et al., 
1999) 

19 healthy NT, 
both sexes 

5- cross-over, no 
washout 

25 mU/m2/min Ocreotide, 5 g/min 240 mg/m2/min 575 (25) 
4,600 (200) 

mean±SEM 
8.25±1.01 
7.83±1.00 
NS 

mean±SEM 
306±42 
330±49 
NS 

(Suzuki et al., 
2000) 

20 HT, both 
sexes 

1-week cross-
over, no washout 

0.77 mU/kg/ min Ocreotide, 73.5 pmol/h 6 mg/kg/ min 1,150 (50) 
5,175 (225) 

mean±SEM 
12.2±0.6 
11.2±0.7 
NS 

mean±SEM 
312±16 
293±15 
NS 

HT= hypertensives; NS = not significantly different from the “low sodium” diet; NT = Normotensives; SS = salt sensitive; SSPG – steady-state plasma glucose; SSPI = steady state plasma insulin; 1191 
SR = salt resistant 1192 
  1193 
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C3.  Glucose tolerance using a standard oral glucose tolerance test  1194 

Reference Population Design Na intake 
(mg(mmol)/d) 

FPG 
(mean ± SEM) 

 

FPI 
(mean ± SEM) 

OGTT 

iAUC glucose 
(mean ± SEM) 

iAUC insulin 
(mean ± SEM) 

Iwaoka et al., 
(1988) 
 

15 HT, 
both sexes 

8-d cross-over, no 
washout 

2,000 (87) 

20,000 (870) 
 

mg/dL 

 

96.2±4.2  

91.4±3.3  

p<0.05 

μU/mL 
 
7.8±1.0  
6.2±0.5  

p<0.05 

mg · h/dL 
 
153.4±16.7  
110.3±11.5    
p<0.005 

μU· h/mL 
 
97.1±18.4 
69.2±12.1        
p<0.025 

Sharma et al., 
1991 

23 NT young lean 
males; 10 SS, 13 
SR 
 

6-d cross-over, no 
washout 

460 (20) 

5,980 (260) 

 

mmol/L 
SR 
4.4±0.4 
4.1±0.3 
NS 
SS 
4.2±0.1 
4.2±0.1 
NS 

mU/L 
SR 
11.4 ± 1.5 
10.4 ± 1.4 
NS 
SS 
10.8±1.5 
11.6±1.8 
NS 

min · mmol/L 
SR 
867 ± 61 
801 ± 59 
NS 
SS 
864±76 
1,140±96* 
p < 0.02  
*p <0.008 vs SR 

min · mU/L 
SR 
4,835 ± 455 
3,911 ± 347 
p ≤0.05 
SS 
6,258±1,216 
8,567±1,147* 
p = 0.003 
*p < 0.02 

Inoue et al., 
1996 

14 HT middle-age,  
both sexes 

7-d cross-over, no 
washout 

230 (10) 

8,050 (350) 

NS 
(values reported in a 
figure only) 

mU/L 
10.6±1.6 
8.1±1.3  
8.7±1.5* 
NS 
*High-Na value 
corrected for 
haemodilution 

Analysis by two-way ANOVA 
of values at 0, 1 and 2-h 
during the OGTT 
NS 

Analysis by two-way 
ANOVA of values at 0, 1 
and 2-h during the 
OGTT; 
Significantly higher 
response during the 
high-NA, p = 0.020; 
NS when high-NA values 
were corrected for 
haemodilution 

FPG = fasting plasma glucose; FPI= fasting plasma insulin;HT= hypertensives; NS = not significantly different from the “low sodium” diet; NT = Normotensives; SS = salt sensitive; iAUC = 1195 
incremental area under the curve; SR = salt resistant 1196 
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Appendix D – Search strings 

D.1.  Sub-question 1. Systematic reviews, clinical trials 

Cochrane Library. Cochrane Central Register of Controlled Trials (CENTRAL), Cochrane 

Database of Systematic Reviews (CDSR), Database of Abstracts of Reviews of Effects 

ID Search 

#1 ([mh Sodium] or [mh "sodium chloride"]) and ([mh Diet] or diet:ti,ab,kw or diets:ti,ab,kw 
or dieta*:ti,ab,kw or diete*:ti,ab,kw or intak*:ti,ab,kw or consum*:ti,ab,kw or 
ingest*:ti,ab,kw or added:ti,ab,kw or restrict*:ti,ab,kw or limit*:ti,ab,kw or low:ti,ab,kw or 
lower*:ti,ab,kw or reduc*:ti,ab,kw or excess*:ti,ab,kw or free:ti,ab,kw or high:ti,ab,kw or 
higher:ti,ab,kw or chang*:ti,ab,kw)  

#2 (salt:ti,ab,kw or NaCl:ti,ab,kw or natrium:ti,ab,kw or sodium:ti,ab,kw) and [mh diet]  

#3 (salt:ti,ab,kw or NaCl:ti,ab,kw or natrium:ti,ab,kw or sodium:ti,ab,kw) near/3 (diet:ti,ab,kw 
or diets:ti,ab,kw or dieta*:ti,ab,kw or diete*:ti,ab,kw or intak*:ti,ab,kw or consum*:ti,ab,kw 
or ingest*:ti,ab,kw or added:ti,ab,kw or restrict*:ti,ab,kw or limit*:ti,ab,kw or low:ti,ab,kw 
or lower*:ti,ab,kw or reduc*:ti,ab,kw or excess*:ti,ab,kw or free:ti,ab,kw or high:ti,ab,kw 
or higher:ti,ab,kw or chang*:ti,ab,kw)  

#4 [mh "Sodium, Dietary"] or [mh "Diet, Sodium-Restricted"]  

#5 #1 or #2 or #3 or #4  

#6 [mh "Blood Pressure"] or "Blood pressure":ti,ab,kw or "arterial pressure":ti,ab,kw or 
diastolic:ti,ab,kw or systolic:ti,ab,kw or bloodpressure:ti,ab,kw or [mh Hypertension] or 
hypertensi*:ti,ab,kw or [mh Hypotension] or hypotensi*:ti,ab,kw or [mh Prehypertension] 
or prehypertensi*:ti,ab,kw or "brachial pressure":ti,ab,kw or " aortic pressure":ti,ab,kw or 
normotens*:ti,ab,kw or "normo tension":ti,ab,kw or "normo tensive":ti,ab,kw or "normo 
tensives":ti,ab,kw  

#7 #6 and #5 Publication Year from 2016 to 2018 

Embase 

Search Query 

#16 #15 AND [2016-2018]/py 

#15 #14 NOT ([conference abstract]/lim OR [editorial]/lim) AND ([basque]/lim OR 
[bulgarian]/lim OR [catalan]/lim OR [croatian]/lim OR [czech]/lim OR [danish]/lim OR 
[dutch]/lim OR [english]/lim OR [estonian]/lim OR [finnish]/lim OR [french]/lim OR 
[german]/lim OR [greek]/lim OR [hungarian]/lim OR [icelandic]/lim OR [italian]/lim OR 
[latvian]/lim OR [lithuanian]/lim OR [norwegian]/lim OR [polish]/lim OR [portuguese]/lim 
OR [romanian]/lim OR [scottish gaelic]/lim OR [slovak]/lim OR [slovenian]/lim OR 
[spanish]/lim OR [swedish]/lim) 

#14 #13 AND #12 

#13 #8 NOT #11 

#12 'clinical trial'/exp OR 'clinical trial' OR randomized:ti,ab OR randomised:ti,ab OR 

placebo:ti,ab OR randomly:ti,ab OR trial:ti,ab OR groups:ti,ab OR 'clinical trial (topic)'/exp 
OR 'clinical trial (topic)' OR 'double blind procedure'/exp OR 'double blind procedure' OR 
'single blind procedure'/exp OR 'single blind procedure' OR 'triple blind procedure'/exp OR 
'triple blind procedure' OR ((singl* OR doubl* OR trebl* OR tripl*) NEAR/10 (mask* OR 
blind* OR dumm*)):ti,ab OR 'crossover procedure'/exp OR 'crossover procedure' OR 
((crossover OR 'cross over') NEAR/10 (study OR studies OR design* OR method* OR 
procedure OR comparison)):ti,ab OR 'meta analysis'/exp OR 'meta analysis' OR 'meta 
analysis (topic)'/exp OR 'meta analysis (topic)' OR 'systematic review'/exp OR 'systematic 
review' OR 'systematic review (topic)'/exp OR 'systematic review (topic)' OR 'biomedical 
technology assessment'/exp OR 'biomedical technology assessment' OR (systematic* 
NEAR/3 (review* OR overview*)):ti,ab OR (methodologic* NEAR/3 (review* OR 
overview*)):ti,ab OR (quantitative NEAR/3 (review* OR overview* OR synthes*)):ti,ab 
OR (research NEAR/3 (integrati* OR overview*)):ti,ab OR (integrative NEAR/3 (review* 
OR overview*)):ti,ab OR (collaborative NEAR/3 (review* OR overview*)):ti,ab OR (pool* 
NEAR/3 analy*):ti,ab OR (data NEAR/1 (synthes* OR extraction* OR abstraction*)):ti,ab 

OR handsearch*:ti,ab OR 'hand search':ti,ab OR 'hand searches':ti,ab OR 'hand 
searching':ti,ab OR 'mantel haenszel':ti,ab OR peto:ti,ab OR 'der simonian':ti,ab OR 
dersimonian:ti,ab OR 'fixed effect':ti,ab OR 'fixed effects':ti,ab OR 'latin square':ti,ab OR 
'latin squares':ti,ab OR 'meta analysis':ti,ab OR 'meta analyses':ti,ab OR 'met 
analysis':ti,ab OR 'met analyses':ti,ab OR metaanaly*:ti,ab OR metanaly*:ti,ab OR 'meta 
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regression':ti,ab OR 'meta regressions':ti,ab OR metaregression*:ti,ab OR medline:ti,ab 
OR cochrane:ti,ab OR pubmed:ti,ab OR medlars:ti,ab OR embase:ti,ab OR cinahl:ti,ab OR 
cochrane:jt OR 'evidence report':jt OR (comparative NEAR/3 (efficacy OR 
effectiveness)):ti,ab OR 'outcomes research':ti,ab OR 'relative effectiveness':ti,ab OR 
((indirect OR 'indirect treatment' OR 'mixed treatment') NEAR/3 comparison):ti,ab 

#11 #9 NOT#10 

#10 'human'/exp OR 'human experiment'/de 

#9 'animal'/exp OR 'animal experiment'/exp  

#8 #6 AND #7 

#7 'blood pressure'/exp OR ((blood OR arterial OR brachial OR aortic) NEAR/2 pressure):ti,ab 
OR diastolic:ti,ab OR systolic:ti,ab OR bloodpressure:ti,ab OR 'hypertension'/exp OR 
hypertensi*:ti,ab OR 'hypotension'/exp OR hypotensi*:ti,ab OR prehypertensi*:ti,ab OR 
normotensi*:ti,ab OR (normo NEAR/1 tensi*):ti,ab 

#6 #1 OR #2 OR #3 OR #4 OR #5 

#5 'sodium'/exp/mj OR 'sodium chloride'/exp/mj AND ('dietary intake'/de OR 'dietary 
reference intake'/exp OR 'diet restriction'/de OR 'diet'/de OR diet:ti,ab OR diets:ti,ab OR 
dieta*:ti,ab OR diete*:ti,ab OR intak*:ti,ab OR consum*:ti,ab OR ingest*:ti,ab OR 
added:ti OR restrict*:ti OR limit*:ti OR low:ti OR lower*:ti OR reduction*:ti OR excess*:ti 
OR high:ti OR higher:ti OR change*:ti OR free:ti) 

#4 sodium:ti OR salt:ti OR natrium:ti OR nacl:ti AND ('dietary intake'/de OR 'dietary 
reference intake'/exp OR 'diet'/de OR 'diet restriction'/de) 

#3 ((sodium OR salt OR nacl OR natrium) NEAR/3 (intak* OR consum* OR ingest* OR added 
OR restrict* OR limit* OR low OR lower* OR reduction* OR excess* OR free OR high OR 
higher OR change*)):ti,ab 

#2 diet:ti,ab OR diets:ti,ab OR dieta*:ti,ab OR diete*:ti,ab AND (sodium:ti,ab OR salt:ti,ab 
OR natrium:ti,ab OR nacl:ti,ab) 

#1 'sodium intake'/exp OR 'salt intake'/exp OR 'sodium restriction'/exp 

Search string to identify systematic reviews and clinical trials adapted from CADTH's Database Search Filters: 

CADTH database search filters [Internet]. Ottawa: CADTH; 2016. Available from: /resources/finding-evidence 

Pubmed 

Search Query 

#15 Search #13 AND #12 Filters: Publication date from 2016/01/01 

#14 Search #13 AND #12 

#13 Search ( Bulgarian[lang] OR Croatian[lang] OR Czech[lang] OR Danish[lang] OR 
Dutch[lang] OR English[lang] OR Estonian[lang] OR Finnish[lang] OR French[lang] OR 
German[lang] OR Greek, Modern[lang] OR Hungarian[lang] OR Italian[lang] OR 
Latvian[lang] OR Lithuanian[lang] OR Norwegian[Lang] OR Polish[lang] OR 
Portuguese[lang] OR Romanian[lang] OR Scottish gaelic[lang] OR Slovak[lang] OR 
Slovenian[lang] OR Spanish[lang] OR Swedish[lang] OR "multiple languages"[Lang] OR 
"undetermined"[Lang]) 

#12 Search #10 AND #11 

#11 Search "clinical trial"[pt] OR randomized[tiab] OR randomised[tiab] OR placebo[tiab] OR 
randomly[tiab] OR trial[tiab] OR groups[tiab] OR "Clinical Trials as Topic"[Mesh] OR 
"Double-Blind Method"[Mesh] OR "Single-Blind Method"[Mesh] OR ((singl*[tiab] OR 
doubl*[tiab] OR trebl*[tiab] OR tripl*[tiab]) AND (mask*[tiab] OR blind*[tiab] OR 
dumm*[tiab])) OR "Cross-Over Studies"[Mesh] OR ((crossover[tiab] OR "cross over"[tiab]) 
AND (study[tiab] OR studies[tiab] OR design*[tiab] OR method*[tiab] OR procedure[tiab] 
OR comparison[tiab])) OR systematic[sb] OR meta-analysis[pt] OR meta-analysis as 
topic[mh] OR meta-analysis[mh] OR meta analy*[tw] OR metanaly*[tw] OR 
metaanaly*[tw] OR met analy*[tw] OR integrative research[tiab] OR integrative 
review*[tiab] OR integrative overview*[tiab] OR research integration*[tiab] OR research 
overview*[tiab] OR collaborative review*[tiab] OR collaborative overview*[tiab] OR 
systematic review*[tiab] OR comparative efficacy[tiab] OR comparative effectiveness[tiab] 
OR outcomes research[tiab] OR indirect comparison*[tiab] OR Embase*[tiab] OR 
Cinahl*[tiab] OR systematic overview*[tiab] OR methodological overview*[tiab] OR 
methodologic overview*[tiab] OR methodological review*[tiab] OR methodologic 

review*[tiab] OR quantitative review*[tiab] OR quantitative overview*[tiab] OR quantitative 
synthes*[tiab] OR pooled analy*[tiab] OR Cochrane[tiab] OR Medline[tiab] OR 
Pubmed[tiab] OR Medlars[tiab] OR handsearch*[tiab] OR hand search*[tiab] OR meta-
regression*[tiab] OR metaregression*[tiab] OR data synthes*[tiab] OR data extraction[tiab] 
OR data abstraction*[tiab] OR mantel haenszel[tiab] OR peto[tiab] OR der-simonian[tiab] 
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OR dersimonian[tiab] OR fixed effect*[tiab] OR "Cochrane Database Syst 
Rev"[Journal:__jrid21711] 

#10 Search #9 NOT "Editorial" [Publication Type] 

#9 Search #7 NOT #8 

#8 Search (rat[ti] OR rats[ti] OR mouse[ti] OR mice[ti] OR murine[ti] OR rodent[ti] OR 
rodents[ti] OR hamster[ti] OR hamsters[ti] OR pig[ti] OR pigs[ti] OR porcine[ti] OR 
rabbit[ti] OR rabbits[ti] OR animal[ti] OR animals[ti] OR dogs[ti] OR dog[ti] OR cats[ti] OR 
cow[ti] OR bovine[ti] OR sheep[ti] OR ovine[ti] OR monkey[ti] OR monkeys[ti]) NOT 
medline[sb] 

#7 Search #5 NOT #6 

#6 Search "Animals"[Mesh] NOT "Humans"[Mesh] 

#5 Search (((("Sodium, Dietary"[Mesh] OR "Diet, Sodium-Restricted"[Mesh])) OR 
((("Sodium"[Mesh] OR "Sodium Chloride"[Mesh] OR sodium[tiab] OR salt[tiab] OR 
NaCl[tiab] OR natrium[tiab]) AND ("Diet"[Mesh] OR diet[tiab] OR diets[tiab] OR dieta*[tiab] 
OR diete*[tiab] OR intak*[tiab] OR consum*[tiab] OR ingest*[tiab] OR added[ti] OR 

restrict*[ti] OR limit*[ti] OR low[ti] OR lower*[ti] OR reduct*[ti] OR excess*[ti] OR free[ti] 
OR high[ti] OR higher[ti] OR chang*[ti])) OR "added sodium"[tiab] OR "added dietary 
sodium"[tiab] OR "added salt"[tiab] OR salt restrict*[tiab] OR sodium restrict*[tiab] OR 
sodium chloride restrict*[tiab] OR "restricted salt"[tiab] OR "restricted sodium"[tiab] OR " 
restricted dietary sodium"[tiab] OR "restricting dietary sodium"[tiab] OR "restricting 
salt"[tiab] OR sodium limit*[tiab] OR salt limit*[tiab] OR "limited salt"[tiab] OR "limited 
sodium"[tiab] OR "limiting salt"[tiab] OR "limiting sodium"[tiab] OR "limited dietary 
sodium"[tiab] OR "limiting dietary sodium"[tiab] OR "low sodium"[tiab] OR "low dietary 
sodium"[tiab] OR "low salt"[tiab] OR "lowering sodium"[tiab] OR "lowering dietary 
sodium"[tiab] OR "lowering salt"[tiab] OR salt low*[tiab] OR sodium low*[tiab] OR "lower 
sodium"[tiab] OR "lower dietary sodium"[tiab] OR "lower salt"[tiab] OR "salt 
reduction"[tiab] OR "sodium reduction"[tiab] OR "sodium chloride reduction"[tiab] OR 
"reduced salt"[tiab] OR "reduced sodium"[tiab] OR "reduced dietary sodium"[tiab] OR 
"reducing dietary sodium"[tiab] OR "reducing sodium"[tiab] OR "reducing salt"[tiab] OR 
"reduce sodium"[tiab] OR "reduce salt"[tiab] OR "reduce dietary sodium"[tiab] OR "salt 
excess"[tiab] OR "sodium excess"[tiab] OR "excessive sodium"[tiab] OR "excessive 
salt"[tiab] OR "excessive dietary sodium"[tiab] OR "high sodium"[tiab] OR "high salt"[tiab] 
OR "high dietary sodium"[tiab] OR "higher sodium"[tiab] OR "higher salt"[tiab] OR "higher 
dietary sodium"[tiab] OR sodium high*[tiab] OR salt high*[tiab] OR sodium chang*[tiab] 
OR salt chang*[tiab]))) AND ("Blood Pressure"[Mesh] OR "Blood pressure" [tiab] OR 
"arterial pressure"[tiab] OR diastolic[tiab] OR systolic[tiab] OR bloodpressure[tiab] OR 
"Hypertension"[Mesh] OR hypertensi*[tiab] OR "Hypotension"[Mesh] OR hypotensi*[tiab] 
OR "Prehypertension"[Mesh] OR prehypertensi*[tiab] OR "brachial pressure"[tiab] OR " 
aortic pressure"[tiab] OR normotens*[tiab] OR normo tens*[tiab]) 

#4 Search "Blood Pressure"[Mesh] OR "Blood pressure" [tiab] OR "arterial pressure"[tiab] OR 
diastolic[tiab] OR systolic[tiab] OR bloodpressure[tiab] OR "Hypertension"[Mesh] OR 
hypertensi*[tiab] OR "Hypotension"[Mesh] OR hypotensi*[tiab] OR 
"Prehypertension"[Mesh] OR prehypertensi*[tiab] OR "brachial pressure"[tiab] OR " aortic 
pressure"[tiab] OR normotens*[tiab] OR normo tens*[tiab] 

#3 Search (("Sodium, Dietary"[Mesh] OR "Diet, Sodium-Restricted"[Mesh])) OR 
((("Sodium"[Mesh] OR "Sodium Chloride"[Mesh] OR sodium[tiab] OR salt[tiab] OR 
NaCl[tiab] OR natrium[tiab]) AND ("Diet"[Mesh] OR diet[tiab] OR diets[tiab] OR dieta*[tiab] 
OR diete*[tiab] OR intak*[tiab] OR consum*[tiab] OR ingest*[tiab] OR added[ti] OR 
restrict*[ti] OR limit*[ti] OR low[ti] OR lower*[ti] OR reduct*[ti] OR excess*[ti] OR free[ti] 
OR high[ti] OR higher[ti] OR chang*[ti])) OR "added sodium"[tiab] OR "added dietary 
sodium"[tiab] OR "added salt"[tiab] OR salt restrict*[tiab] OR sodium restrict*[tiab] OR 
sodium chloride restrict*[tiab] OR "restricted salt"[tiab] OR "restricted sodium"[tiab] OR " 
restricted dietary sodium"[tiab] OR "restricting dietary sodium"[tiab] OR "restricting 
salt"[tiab] OR sodium limit*[tiab] OR salt limit*[tiab] OR "limited salt"[tiab] OR "limited 
sodium"[tiab] OR "limiting salt"[tiab] OR "limiting sodium"[tiab] OR "limited dietary 
sodium"[tiab] OR "limiting dietary sodium"[tiab] OR "low sodium"[tiab] OR "low dietary 
sodium"[tiab] OR "low salt"[tiab] OR "lowering sodium"[tiab] OR "lowering dietary 
sodium"[tiab] OR "lowering salt"[tiab] OR salt low*[tiab] OR sodium low*[tiab] OR "lower 
sodium"[tiab] OR "lower dietary sodium"[tiab] OR "lower salt"[tiab] OR "salt 
reduction"[tiab] OR "sodium reduction"[tiab] OR "sodium chloride reduction"[tiab] OR 
"reduced salt"[tiab] OR "reduced sodium"[tiab] OR "reduced dietary sodium"[tiab] OR 
"reducing dietary sodium"[tiab] OR "reducing sodium"[tiab] OR "reducing salt"[tiab] OR 
"reduce sodium"[tiab] OR "reduce salt"[tiab] OR "reduce dietary sodium"[tiab] OR "salt 
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excess"[tiab] OR "sodium excess"[tiab] OR "excessive sodium"[tiab] OR "excessive 
salt"[tiab] OR "excessive dietary sodium"[tiab] OR "high sodium"[tiab] OR "high salt"[tiab] 
OR "high dietary sodium"[tiab] OR "higher sodium"[tiab] OR "higher salt"[tiab] OR "higher 
dietary sodium"[tiab] OR sodium high*[tiab] OR salt high*[tiab] OR sodium chang*[tiab] 
OR salt chang*[tiab]) 

#2 Search "Sodium, Dietary"[Mesh] OR "Diet, Sodium-Restricted"[Mesh] 

#1 Search (("Sodium"[Mesh] OR "Sodium Chloride"[Mesh] OR sodium[tiab] OR salt[tiab] OR 
NaCl[tiab] OR natrium[tiab]) AND ("Diet"[Mesh] OR diet[tiab] OR diets[tiab] OR dieta*[tiab] 
OR diete*[tiab] OR intak*[tiab] OR consum*[tiab] OR ingest*[tiab] OR added[ti] OR 
restrict*[ti] OR limit*[ti] OR low[ti] OR lower*[ti] OR reduct*[ti] OR excess*[ti] OR free[ti] 
OR high[ti] OR higher[ti] OR chang*[ti])) OR "added sodium"[tiab] OR "added dietary 
sodium"[tiab] OR "added salt"[tiab] OR salt restrict*[tiab] OR sodium restrict*[tiab] OR 
sodium chloride restrict*[tiab] OR "restricted salt"[tiab] OR "restricted sodium"[tiab] OR " 
restricted dietary sodium"[tiab] OR "restricting dietary sodium"[tiab] OR "restricting 
salt"[tiab] OR sodium limit*[tiab] OR salt limit*[tiab] OR "limited salt"[tiab] OR "limited 
sodium"[tiab] OR "limiting salt"[tiab] OR "limiting sodium"[tiab] OR "limited dietary 
sodium"[tiab] OR "limiting dietary sodium"[tiab] OR "low sodium"[tiab] OR "low dietary 
sodium"[tiab] OR "low salt"[tiab] OR "lowering sodium"[tiab] OR "lowering dietary 
sodium"[tiab] OR "lowering salt"[tiab] OR salt low*[tiab] OR sodium low*[tiab] OR "lower 
sodium"[tiab] OR "lower dietary sodium"[tiab] OR "lower salt"[tiab] OR "salt 
reduction"[tiab] OR "sodium reduction"[tiab] OR "sodium chloride reduction"[tiab] OR 
"reduced salt"[tiab] OR "reduced sodium"[tiab] OR "reduced dietary sodium"[tiab] OR 
"reducing dietary sodium"[tiab] OR "reducing sodium"[tiab] OR "reducing salt"[tiab] OR 
"reduce sodium"[tiab] OR "reduce salt"[tiab] OR "reduce dietary sodium"[tiab] OR "salt 
excess"[tiab] OR "sodium excess"[tiab] OR "excessive sodium"[tiab] OR "excessive 
salt"[tiab] OR "excessive dietary sodium"[tiab] OR "high sodium"[tiab] OR "high salt"[tiab] 
OR "high dietary sodium"[tiab] OR "higher sodium"[tiab] OR "higher salt"[tiab] OR "higher 
dietary sodium"[tiab] OR sodium high*[tiab] OR salt high*[tiab] OR sodium chang*[tiab] 
OR salt chang*[tiab] 

Search string to identify systematic reviews and clinical trials adapted from CADTH's Database Search Filters: 

CADTH database search filters [Internet]. Ottawa: CADTH; 2016. Available from: /resources/finding-evidence 

D.2.  Sub-question 2. Systematic reviews and clinical trials 

Cochrane Library. Cochrane Central Register of Controlled Trials (CENTRAL), Cochrane 

Database of Systematic Reviews (CDSR), Database of Abstracts of Reviews of Effects 

ID Search 

#1 ([mh Sodium] or [mh "sodium chloride"]) and ([mh Diet] or diet:ti,ab,kw or diets:ti,ab,kw 
or dieta*:ti,ab,kw or diete*:ti,ab,kw or intak*:ti,ab,kw or consum*:ti,ab,kw or 
ingest*:ti,ab,kw or added:ti,ab,kw or restrict*:ti,ab,kw or limit*:ti,ab,kw or low:ti,ab,kw or 
lower*:ti,ab,kw or reduc*:ti,ab,kw or excess*:ti,ab,kw or free:ti,ab,kw or high:ti,ab,kw or 
higher:ti,ab,kw or chang*:ti,ab,kw)  

#2 (salt:ti,ab,kw or NaCl:ti,ab,kw or natrium:ti,ab,kw or sodium:ti,ab,kw) and [mh diet]  

#3 (salt:ti,ab,kw or NaCl:ti,ab,kw or natrium:ti,ab,kw or sodium:ti,ab,kw) near/3 (diet:ti,ab,kw 
or diets:ti,ab,kw or dieta*:ti,ab,kw or diete*:ti,ab,kw or intak*:ti,ab,kw or consum*:ti,ab,kw 
or ingest*:ti,ab,kw or added:ti,ab,kw or restrict*:ti,ab,kw or limit*:ti,ab,kw or low:ti,ab,kw 
or lower*:ti,ab,kw or reduc*:ti,ab,kw or excess*:ti,ab,kw or free:ti,ab,kw or high:ti,ab,kw 
or higher:ti,ab,kw or chang*:ti,ab,kw)  

#4 [mh "Sodium, Dietary"] or [mh "Diet, Sodium-Restricted"]  

#5 #1 or #2 or #3 or #4  

#6 [mh ^"Cardiovascular Diseases"] or [mh ^" Vascular diseases "] or ((cardiovascular or 
vascular) near/3 (disease* or disorder* or event or events or complication* or risk* or 
outcome* or morbidity or mortality or death*)):ti,ab,kw or (cv near/1 disease*):ti,ab,kw or 
cvd:ti,ab,kw or cvds:ti,ab,kw  

#7 [mh ^" Cerebrovascular Disorders "] or [mh stroke] or [mh "brain ischemia"] or 
stroke:ti,ab,kw or (('cerebro vascular' or 'cerebral vascular' or 'brain vascular' or 

cerebrovascular) near/3 (accident* or injur* or arrest* or disease* or disorder*)):ti,ab,kw 
or (brain near/3 (accident* or attack*)):ti,ab,kw or cva:ti,ab,kw or cvas:ti,ab,kw or ((brain 
or cerebral) near/3 infarct*):ti,ab,kw or apoplexy*:ti,ab,kw or ischaemic*:ti,ab,kw or 
ischemi*:ti,ab,kw or thrombos*:ti,ab,kw or thrombot*:ti,ab,kw or emboli*:ti,ab,kw or 
hypoxia:ti,ab,kw or anoxaemi*:ti,ab,kw or anoxi*:ti,ab,kw and (cerebral:ti,ab,kw or 
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cerebellar:ti,ab,kw or brain:ti,ab,kw or vertebrobasilar:ti,ab,kw or intracranial:ti,ab,kw or 
'intra craneal':ti,ab) or thromboembolism:ti,ab,kw or (trans*:ti,ab,kw and 
isch*emic:ti,ab,kw and attack*:ti,ab) or ((cerebral or cerebellar or intracerebral or 'intra 
cerebral' or 'intracranial' or 'intra cranial' or brain or subarachnoid or subdural or extradural 
or epidural) near/3 (hemorrhagic or haemorrhagic or haemorrhage* or hemorrhage* or 
haematoma* or hematoma* or aneurysm* or bleed*)):ti,ab,kw or atherosclero* or 
((arterial or artery) near/3 (disease* or obliterate* or occlus* or obstruct*)):ti,ab,kw or 
((peripheral or vascular) near/3 (occlus* or obstruct* or obliterate*)):ti,ab,kw or [mh 
thromboembolism] or thromboembolism*:ti,ab,kw  

#8 [mh "Heart Failure"] or [mh "Myocardial Infarction"] or ((myocardi* or heart or cardia*) 
near/3 (infarct* or attack* or failure*)):ti,ab,kw or [mh ^"Myocardial Ischemia"] or (('heart 
muscle' or 'cardiac muscle' or myocardial or myocardium or cardiac or coronary or heart or 
transient or cardiomyophath*) near/3 (ischemi* or ischaem*)):ti,ab,kw or [mh "Acute 
Coronary Syndrome"] or "coronary syndrome":ti,ab,kw  

#9 [mh "Coronary Disease"] or ((coronary or heart) near/3 (aneurysm* or disease*)):ti,ab,kw 
or (coronary near/3 (occlusion* or stenos* or obstruction* or thrombos*)):ti,ab,kw  

#10 [mh "Heart Arrest"] or ((heart or cardiac or cardiopulmonary or circulatory) near/1 (arrest 
or arrests)):ti,ab,kw or asystole:ti,ab,kw or asystolia:ti,ab,kw or asystoly:ti,ab,kw  

#11 (('congestive heart' or 'congestive cardiac' or 'cardiac congestive') near/3 (failure or 
insufficienc* or disease*)):ti,ab,kw  

#12 #6 or #7 or #8 or #9 or #10 or #11  

#13 #12 and #5 in Cochrane Reviews (Reviews and Protocols), Other Reviews and Trials 

#14 #13 Publication Year from 2013 to 2018 

Embase 

Search Query 

#26 #24 NOT ([conference abstract]/lim OR [editorial]/lim) AND [2013-2018]/py 

#25 #24 NOT ([conference abstract]/lim OR [editorial]/lim) 

#24 #21 AND #22 AND #23 

#23 'clinical trial'/exp OR 'clinical trial' OR randomized:ti,ab OR randomised:ti,ab OR 
placebo:ti,ab OR randomly:ti,ab OR trial:ti,ab OR groups:ti,ab OR 'clinical trial (topic)'/exp 
OR 'clinical trial (topic)' OR 'double blind procedure'/exp OR 'double blind procedure' OR 
'single blind procedure'/exp OR 'single blind procedure' OR 'triple blind procedure'/exp OR 
'triple blind procedure' OR ((singl* OR doubl* OR trebl* OR tripl*) NEAR/10 (mask* OR 
blind* OR dumm*)):ti,ab OR 'crossover procedure'/exp OR 'crossover procedure' OR 
((crossover OR 'cross over') NEAR/10 (study OR studies OR design* OR method* OR 
procedure OR comparison)):ti,ab OR 'meta analysis'/exp OR 'meta analysis' OR 'meta 
analysis (topic)'/exp OR 'meta analysis (topic)' OR 'systematic review'/exp OR 'systematic 
review' OR 'systematic review (topic)'/exp OR 'systematic review (topic)' OR 'biomedical 
technology assessment'/exp OR 'biomedical technology assessment' OR (systematic* 
NEAR/3 (review* OR overview*)):ti,ab OR (methodologic* NEAR/3 (review* OR 
overview*)):ti,ab OR (quantitative NEAR/3 (review* OR overview* OR synthes*)):ti,ab 
OR (research NEAR/3 (integrati* OR overview*)):ti,ab OR (integrative NEAR/3 (review* 
OR overview*)):ti,ab OR (collaborative NEAR/3 (review* OR overview*)):ti,ab OR (pool* 
NEAR/3 analy*):ti,ab OR (data NEAR/1 (synthes* OR extraction* OR abstraction*)):ti,ab 
OR handsearch*:ti,ab OR 'hand search':ti,ab OR 'hand searches':ti,ab OR 'hand 
searching':ti,ab OR 'mantel haenszel':ti,ab OR peto:ti,ab OR 'der simonian':ti,ab OR 
dersimonian:ti,ab OR 'fixed effect':ti,ab OR 'fixed effects':ti,ab OR 'latin square':ti,ab OR 
'latin squares':ti,ab OR 'meta analysis':ti,ab OR 'meta analyses':ti,ab OR 'met 
analysis':ti,ab OR 'met analyses':ti,ab OR metaanaly*:ti,ab OR metanaly*:ti,ab OR 'meta 
regression':ti,ab OR 'meta regressions':ti,ab OR metaregression*:ti,ab OR medline:ti,ab 
OR cochrane:ti,ab OR pubmed:ti,ab OR medlars:ti,ab OR embase:ti,ab OR cinahl:ti,ab OR 
cochrane:jt OR 'evidence report':jt OR (comparative NEAR/3 (efficacy OR 
effectiveness)):ti,ab OR 'outcomes research':ti,ab OR 'relative effectiveness':ti,ab OR 
((indirect OR 'indirect treatment' OR 'mixed treatment') NEAR/3 comparison):ti,ab 

#22 [basque]/lim OR [bulgarian]/lim OR [catalan]/lim OR [croatian]/lim OR [czech]/lim OR 
[danish]/lim OR [dutch]/lim OR [english]/lim OR [estonian]/lim OR [finnish]/lim OR 
[french]/lim OR [german]/lim OR [greek]/lim OR [hungarian]/lim OR [icelandic]/lim OR 

[italian]/lim OR [latvian]/lim OR [lithuanian]/lim OR [norwegian]/lim OR [polish]/lim OR 
[portuguese]/lim OR [romanian]/lim OR [scottish gaelic]/lim OR [slovak]/lim OR 
[slovenian]/lim OR [spanish]/lim OR [swedish]/lim 

#21 #17 NOT #20 

#20 #18 NOT #19 
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#19 'human'/exp OR 'human experiment'/de 

#18 'animal'/exp OR 'animal experiment'/exp  

#17 #6 AND #16 

#16 #7 OR #8 OR #9 OR #10 OR #11 OR #12 OR #13 OR #14 OR #15 

#15 trans*:ti,ab AND isch*emic:ti,ab AND attack*:ti,ab OR atherosclero*:ti,ab OR 
((arterial OR artery) NEAR/3 (disease* OR obliterat* OR occlus* OR obstruct*)):ti,ab OR 
((peripheral OR vascular) NEAR/3 (occlus* OR obstruct* OR obliterat*)):ti,ab OR 
((cerebral OR cerebellar OR intracerebral OR 'intra cerebral' OR 'intracranial' OR 'intra 
cranial' OR brain OR subarachnoid OR subdural OR extradural OR epidural) NEAR/3 
(hemorrhagic OR haemorrhagic OR haemorrhage* OR hemorrhage* OR haematoma* OR 
hematoma* OR aneurysm* OR bleed*)):ti,ab 

#14 ((apoplexy* OR ischaemi* OR ischemi* OR thrombos* OR thrombot* OR emboli* OR hyp
oxia OR anoxaemi* OR anoxi*) NEAR/3 
(cerebral OR cerebellar OR brain OR vertebrobasilar OR intracranial OR 'intra 
craneal')):ti,ab OR thromboembolism*:ti,ab 

#13 stroke*:ti,ab OR (('cerebro vascular' OR 'cerebral vascular' OR 'brain 
vascular' OR cerebrovascular) NEAR/3 
(accident* OR injur* OR arrest* OR disease* OR disorder*)):ti,ab OR (brain NEAR/3 
(accident* OR attack*)):ti,ab OR cva:ti,ab OR cvas:ti,ab OR ((brain OR cerebral) 
NEAR/3 infarct*):ti,ab 

#12 'cerebrovascular disease'/de OR 'cerebrovascular accident'/exp OR 'brain 
hemorrhage'/exp OR 'brain hematoma'/exp OR 'intracranial aneurysm'/exp OR 'brain 
ischemia'/de OR 'transient ischemic attack'/exp OR 'occlusive cerebrovascular 
disease'/exp OR 'brain embolism'/exp OR 'brain atherosclerosis'/exp 
OR 'thromboembolism'/exp 

#11 'congestive heart failure'/exp OR (('congestive heart' OR 'congestive cardiac' OR 'cardiac 
congestive') NEAR/3 (failure OR insufficienc* OR disease*)):ti,ab 

#10 'heart arrest'/exp OR ((heart OR cardiac OR cardiopulmonary OR circulatory) NEAR/1 
(arrest OR arrests)):ti,ab OR asystole:ti,ab OR asystolia:ti,ab OR asystoly:ti,ab 

#9 'coronary artery disease'/exp OR 'heart aneurysm'/de OR 'coronary artery thrombosis'/exp 
OR 'coronary artery obstruction'/exp OR ((coronary OR heart) NEAR/3 
(aneurysm* OR disease*)):ti,ab OR (coronary NEAR/3 
(occlusion* OR stenos* OR obstruction* OR thrombos*)):ti,ab 

#8 'heart failure'/de OR 'acute heart failure'/exp OR 'heart infarction'/exp OR 
((myocardi* OR heart OR cardia*) NEAR/3 (infarct* OR attack* OR failure*)):ti,ab 
OR 'ischemic heart disease'/de OR 'heart muscle ischemia'/exp OR 'ischemic 
cardiomyopathy'/exp OR (('heart muscle' OR 'cardiac 
muscle' OR myocardial OR myocardium OR cardiac OR coronary OR heart OR transient O
R cardiomyophath*) NEAR/3 (ischemi* OR ischaem*)):ti,ab OR 'acute coronary 
syndrome'/exp OR 'coronary syndrome':ti,ab 

#7 'cardiovascular disease'/de OR 'vascular disease'/de OR 
((cardiovascular OR vascular OR cardiac) NEAR/3 
(disease* OR disorder* OR event OR events OR complication* OR risk* OR outcome* OR 
morbidity OR mortality OR death*)):ti,ab OR (cv NEAR/1 disease*):ti,ab OR cvd:ti,ab 
OR cvds:ti,ab 

#6 #1 OR #2 OR #3 OR #4 OR #5 

#5 'sodium'/exp/mj OR 'sodium chloride'/exp/mj AND ('dietary intake'/de OR 'dietary 
reference intake'/exp OR 'diet restriction'/de OR 'diet'/de OR diet:ti,ab OR diets:ti,ab 
OR dieta*:ti,ab OR diete*:ti,ab OR intak*:ti,ab OR consum*:ti,ab OR ingest*:ti,ab 
OR added:ti OR restrict*:ti OR limit*:ti OR low:ti OR lower*:ti OR reduction*:ti 
OR excess*:ti OR high:ti OR higher:ti OR change*:ti OR free:ti) 

#4 sodium:ti OR salt:ti OR natrium:ti OR nacl:ti AND ('dietary intake'/de OR 'dietary 
reference intake'/exp OR 'diet'/de OR 'diet restriction'/de) 

#3 ((sodium OR salt OR nacl OR natrium) NEAR/3 
(intak* OR consum* OR ingest* OR added OR restrict* OR limit* OR low OR lower* OR r
eduction* OR excess* OR free OR high OR higher OR change*)):ti,ab 

#2 diet:ti,ab OR diets:ti,ab OR dieta*:ti,ab OR diete*:ti,ab AND (sodium:ti,ab OR salt:ti,ab 
OR natrium:ti,ab OR nacl:ti,ab) 

#1 'sodium intake'/exp OR 'salt intake'/exp OR 'sodium restriction'/exp 

Search string to identify systematic reviews and clinical trials adapted from CADTH's Database Search Filters: 

CADTH database search filters [Internet]. Ottawa: CADTH; 2016. Available from: /resources/finding-evidence 
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Pubmed 

Search Query 

#29 Search #26 NOT #27 Filters: Publication date from 2013/01/01 

#28 Search #26 AND #27 

#27 Search ( Bulgarian[lang] OR Croatian[lang] OR Czech[lang] OR Danish[lang] OR 
Dutch[lang] OR English[lang] OR Estonian[lang] OR Finnish[lang] OR French[lang] OR 
German[lang] OR Greek, Modern[lang] OR Hungarian[lang] OR Italian[lang] OR 
Latvian[lang] OR Lithuanian[lang] OR Norwegian[Lang] OR Polish[lang] OR 
Portuguese[lang] OR Romanian[lang] OR Scottish gaelic[lang] OR Slovak[lang] OR 
Slovenian[lang] OR Spanish[lang] OR Swedish[lang] OR "multiple languages"[Lang] OR 
"undetermined"[Lang]) 

#26 Search #24 AND #25 

#25 Search "clinical trial"[pt] OR randomized[tiab] OR randomised[tiab] OR placebo[tiab] OR 
randomly[tiab] OR trial[tiab] OR groups[tiab] OR "Clinical Trials as Topic"[Mesh] OR 
"Double-Blind Method"[Mesh] OR "Single-Blind Method"[Mesh] OR ((singl*[tiab] OR 

doubl*[tiab] OR trebl*[tiab] OR tripl*[tiab]) AND (mask*[tiab] OR blind*[tiab] OR 
dumm*[tiab])) OR "Cross-Over Studies"[Mesh] OR ((crossover[tiab] OR "cross over"[tiab]) 
AND (study[tiab] OR studies[tiab] OR design*[tiab] OR method*[tiab] OR procedure[tiab] 
OR comparison[tiab])) OR systematic[sb] OR meta-analysis[pt] OR meta-analysis as 
topic[mh] OR meta-analysis[mh] OR meta analy*[tw] OR metanaly*[tw] OR 
metaanaly*[tw] OR met analy*[tw] OR integrative research[tiab] OR integrative 
review*[tiab] OR integrative overview*[tiab] OR research integration*[tiab] OR research 
overview*[tiab] OR collaborative review*[tiab] OR collaborative overview*[tiab] OR 
systematic review*[tiab] OR comparative efficacy[tiab] OR comparative effectiveness[tiab] 
OR outcomes research[tiab] OR indirect comparison*[tiab] OR Embase*[tiab] OR 
Cinahl*[tiab] OR systematic overview*[tiab] OR methodological overview*[tiab] OR 
methodologic overview*[tiab] OR methodological review*[tiab] OR methodologic 
review*[tiab] OR quantitative review*[tiab] OR quantitative overview*[tiab] OR quantitative 
synthes*[tiab] OR pooled analy*[tiab] OR Cochrane[tiab] OR Medline[tiab] OR 
Pubmed[tiab] OR Medlars[tiab] OR handsearch*[tiab] OR hand search*[tiab] OR meta-
regression*[tiab] OR metaregression*[tiab] OR data synthes*[tiab] OR data extraction[tiab] 
OR data abstraction*[tiab] OR mantel haenszel[tiab] OR peto[tiab] OR der-simonian[tiab] 
OR dersimonian[tiab] OR fixed effect*[tiab] OR "Cochrane Database Syst 
Rev"[Journal:__jrid21711] 

#24 Search #22 NOT #23 

#23 Search "Editorial" [Publication Type] 

#22 Search #20 NOT #21 

#21 Search (rat[ti] OR rats[ti] OR mouse[ti] OR mice[ti] OR murine[ti] OR rodent[ti] OR 
rodents[ti] OR hamster[ti] OR hamsters[ti] OR pig[ti] OR pigs[ti] OR porcine[ti] OR 
rabbit[ti] OR rabbits[ti] OR animal[ti] OR animals[ti] OR dogs[ti] OR dog[ti] OR cats[ti] OR 
cow[ti] OR bovine[ti] OR sheep[ti] OR ovine[ti] OR monkey[ti] OR monkeys[ti]) NOT 
medline[sb] 

#20 Search #18 NOT #19 

#19 Search "Animals"[Mesh] NOT "Humans"[Mesh] 

#18 Search #9 AND #17 

#17 Search #10 OR #11 OR #12 OR #13 OR #14 OR #15  

#15 Search "Cerebrovascular Disorders"[Mesh:noexp] OR "Stroke"[Mesh] OR "Brain 
Ischemia"[Mesh] OR stroke*[tiab] OR (("cerebro vascular"[tiab] OR "cerebral 
vascular"[tiab] OR "brain vascular"[tiab] OR cerebrovascular[tiab]) AND (accident*[tiab] OR 
injur*[tiab] OR arrest*[tiab] OR disorder*[tiab])) OR brain accident*[tiab] OR CVA[tiab] OR 
CVAs[tiab] OR brain infarction*[tiab] OR cerebral infarction*[tiab] OR brain attack*[tiab] 
OR ((apoplexia[tiab] OR apoplexy[tiab] OR ischaemi*[tiab] OR ischemi*[tiab] OR 
thrombos*[tiab] OR thrombot*[tiab] OR emboli*[tiab] OR hypoxia[tiab] OR 
anoxaemi*[tiab] OR anoxi*[tiab]) AND (cerebral[tiab] OR cerebellar[tiab] OR brain[tiab] OR 
vertebrobasilar[tiab] OR intracranial[tiab] OR "intra cranial"[tiab])) OR 
"Thromboembolism"[Mesh] OR thromboembolism*[tiab] OR ((cerebral[tiab] OR 
cerebellar[tiab] OR intracerebral[tiab] OR intracranial[tiab] OR "intra cranial"[tiab] OR 
brain[tiab] OR subarachnoid[tiab] OR subdural[tiab] OR extradural[tiab] OR epidural[tiab]) 
AND (haemorrhagic[tiab] OR hemorrhagic[tiab] OR haemorrhage*[tiab] OR 
haemorrhage*[tiab] OR bleed*[tiab] OR haematoma*[tiab] OR hematoma*[tiab] OR 
aneurysm[tiab])) OR atherosclero*[tiab] OR arterial disease*[tiab] OR arterial 
obliterat*[tiab] OR arterial occlus*[tiab] OR arterial obstruct*[tiab] OR artery disease*[tiab] 
OR artery obliterat*[tiab] OR artery occlus*[tiab] OR artery obstruct*[tiab] OR 
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((peripheral[tiab] OR vascular[tiab]) AND (occlus*[tiab] OR obstruct*[tiab] OR 
obliterat*[tiab])) 

#14 Search (("congestive heart"[tiab] AND (insufficienc*[tiab] OR disease*[tiab])) OR 
(congestive cardia*[tiab] AND (disease*[tiab] OR insufficienc*[tiab]))) 

#13 Search "Heart Arrest"[Mesh] OR heart arrest*[tiab] OR cardiac arrest*[tiab] OR 
asystole[tiab] OR asystolia[tiab] OR asystoly[tiab] OR cardiopulmonary arrest*[tiab] 

#12 Search "Coronary Disease"[Mesh] OR coronary disease*[tiab] OR heart disease*[tiab] OR 
cardiac disease*[tiab] OR ((coronary[tiab] OR heart[tiab]) AND aneurysm*[tiab]) OR 
(Coronary[tiab] AND (occlusion[tiab] OR stenos*[tiab] OR obstruction*[tiab] OR 
thrombos*[tiab])) 

#11 Search "Heart Failure"[Mesh] OR "Myocardial Infarction"[Mesh] OR Myocardial infarct*[tiab] 
OR myocardium infarct*[tiab] OR heart attack*[tiab] OR heart infarct*[tiab] OR heart 
failure*[tiab] OR cardiac infarct*[tiab] OR cardial infarct*[tiab] OR cardiac failure*[tiab] OR 
"Myocardial Ischemia"[Mesh:noexp] OR (("heart muscle"[tiab] OR "cardiac muscle"[tiab] OR 
myocardial[tiab] OR myocardium[tiab] OR cardiac[tiab] OR coronary[tiab] OR heart[tiab] 

OR transient[tiab] OR cardiomyophath*[tiab]) AND (ischemi*[tiab] OR ischaem*[tiab])) OR 
"Acute Coronary Syndrome"[Mesh] OR "coronary syndrome"[tiab] 

#10 Search ("Cardiovascular Diseases"[Mesh:NoExp] OR "Vascular diseases"[Mesh:NoExp] OR 
cardiovascular disease*[tiab] OR CV disease*[tiab] OR CVD[tiab] OR CVDs[tiab] OR 
cardiovascular disorder*[tiab] OR cardiovascular event*[tiab] OR cardiovascular 
complication*[tiab] OR cardiovascular risk*[tiab] OR cardiovascular outcome*[tiab] OR 
cardiovascular morbidity[tiab] OR cardiovascular mortality[tiab] OR vascular disease*[tiab] 
OR vascular disorder*[tiab] OR vascular event*[tiab] OR vascular complication*[tiab] OR 
vascular risk*[tiab] OR vascular outcome*[tiab] OR vascular morbidity[tiab] OR vascular 
mortality[tiab] OR cardiac death*[tiab]) 

#9 Search #7 OR #8 

#8 Search "Sodium, Dietary"[Mesh] OR "Diet, Sodium-Restricted"[Mesh] 

#7 Search (("Sodium"[Mesh] OR "Sodium Chloride"[Mesh] OR sodium[tiab] OR salt[tiab] OR 
NaCl[tiab] OR natrium[tiab]) AND ("Diet"[Mesh] OR diet[tiab] OR diets[tiab] OR dieta*[tiab] 

OR diete*[tiab] OR intak*[tiab] OR consum*[tiab] OR ingest*[tiab] OR added[ti] OR 
restrict*[ti] OR limit*[ti] OR low[ti] OR lower*[ti] OR reduct*[ti] OR excess*[ti] OR free[ti] 
OR high[ti] OR higher[ti] OR chang*[ti])) OR "added sodium"[tiab] OR "added dietary 
sodium"[tiab] OR "added salt"[tiab] OR salt restrict*[tiab] OR sodium restrict*[tiab] OR 
sodium chloride restrict*[tiab] OR "restricted salt"[tiab] OR "restricted sodium"[tiab] OR " 
restricted dietary sodium"[tiab] OR "restricting dietary sodium"[tiab] OR "restricting 
salt"[tiab] OR sodium limit*[tiab] OR salt limit*[tiab] OR "limited salt"[tiab] OR "limited 
sodium"[tiab] OR "limiting salt"[tiab] OR "limiting sodium"[tiab] OR "limited dietary 
sodium"[tiab] OR "limiting dietary sodium"[tiab] OR "low sodium"[tiab] OR "low dietary 
sodium"[tiab] OR "low salt"[tiab] OR "lowering sodium"[tiab] OR "lowering dietary 
sodium"[tiab] OR "lowering salt"[tiab] OR salt low*[tiab] OR sodium low*[tiab] OR "lower 
sodium"[tiab] OR "lower dietary sodium"[tiab] OR "lower salt"[tiab] OR "salt 
reduction"[tiab] OR "sodium reduction"[tiab] OR "sodium chloride reduction"[tiab] OR 
"reduced salt"[tiab] OR "reduced sodium"[tiab] OR "reduced dietary sodium"[tiab] OR 
"reducing dietary sodium"[tiab] OR "reducing sodium"[tiab] OR "reducing salt"[tiab] OR 

"reduce sodium"[tiab] OR "reduce salt"[tiab] OR "reduce dietary sodium"[tiab] OR "salt 
excess"[tiab] OR "sodium excess"[tiab] OR "excessive sodium"[tiab] OR "excessive 
salt"[tiab] OR "excessive dietary sodium"[tiab] OR "high sodium"[tiab] OR "high salt"[tiab] 
OR "high dietary sodium"[tiab] OR "higher sodium"[tiab] OR "higher salt"[tiab] OR "higher 
dietary sodium"[tiab] OR sodium high*[tiab] OR salt high*[tiab] OR sodium chang*[tiab] 
OR salt chang*[tiab] 

Search string to identify systematic reviews and clinical trials adapted from CADTH's Database Search Filters: 

CADTH database search filters [Internet]. Ottawa: CADTH; 2016. Available from: /resources/finding-evidence 

D.3.  Sub-questions 1 and 2. Observational studies 

Embase 

Search Query 

#27 #25 AND #26 

#26 [basque]/lim OR [bulgarian]/lim OR [catalan]/lim OR [croatian]/lim OR [czech]/lim OR 
[danish]/lim OR [dutch]/lim OR [english]/lim OR [estonian]/lim OR [finnish]/lim OR 
[french]/lim OR [german]/lim OR [greek]/lim OR [hungarian]/lim OR [icelandic]/lim OR 
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[italian]/lim OR [latvian]/lim OR [lithuanian]/lim OR [norwegian]/lim OR [polish]/lim OR 
[portuguese]/lim OR [romanian]/lim OR [scottish gaelic]/lim OR [slovak]/lim OR 
[slovenian]/lim OR [spanish]/lim OR [swedish]/lim 

#25 #24 NOT ([conference abstract]/lim OR [editorial]/lim) 

#24 #22 AND #23 

#23 'cohort analysis'/exp OR 'longitudinal study'/exp OR 'prospective study'/exp OR 'follow 
up'/exp OR cohort*:ti,ab OR 'observational study'/exp OR prospective:ti,ab 
OR longitudinal:ti,ab OR observational:ti,ab OR followup:ti,ab OR 'follow up':ti,ab 
OR 'case control study'/exp OR 'control group'/exp OR (nested NEAR/3 
(stud* OR analys*)):ti,ab OR (case*:ti,ab AND control*:ti,ab) OR 
((participant* OR group) NEAR/3 follow*):ti,ab OR 'control group':ti,ab OR 'control 
groups':ti,ab 

#22 #18 NOT #21 

#21 #19 NOT #20 

#20 'human'/exp OR 'human experiment'/de 

#19 'animal'/exp OR 'animal experiment'/exp  

#18 #6 AND #17 

#17 #7 OR #8 OR #9 OR #10 OR #11 OR #12 OR #13 OR #14 OR #15 OR #16 

#16 'blood pressure'/exp OR ((blood OR arterial OR brachial OR aortic) NEAR/2 pressure):ti,ab 
OR diastolic:ti,ab OR systolic:ti,ab OR bloodpressure:ti,ab OR 'hypertension'/exp 
OR hypertensi*:ti,ab OR 'hypotension'/exp OR hypotensi*:ti,ab OR prehypertensi*:ti,ab 
OR normotensi*:ti,ab OR (normo NEAR/1 tensi*):ti,ab 

#15 trans*:ti,ab AND isch*emic:ti,ab AND attack*:ti,ab OR atherosclero*:ti,ab OR 
((arterial OR artery) NEAR/3 (disease* OR obliterat* OR occlus* OR obstruct*)):ti,ab OR 
((peripheral OR vascular) NEAR/3 (occlus* OR obstruct* OR obliterat*)):ti,ab OR 
((cerebral OR cerebellar OR intracerebral OR 'intra cerebral' OR 'intracranial' OR 'intra 
cranial' OR brain OR subarachnoid OR subdural OR extradural OR epidural) NEAR/3 
(hemorrhagic OR haemorrhagic OR haemorrhage* OR hemorrhage* OR haematoma* OR 
hematoma* OR aneurysm* OR bleed*)):ti,ab 

#14 ((apoplexy* OR ischaemi* OR ischemi* OR thrombos* OR thrombot* OR emboli* OR hyp
oxia OR anoxaemi* OR anoxi*) NEAR/3 
(cerebral OR cerebellar OR brain OR vertebrobasilar OR intracranial OR 'intra 
craneal')):ti,ab OR thromboembolism*:ti,ab 

#13 stroke*:ti,ab OR (('cerebro vascular' OR 'cerebral vascular' OR 'brain 
vascular' OR cerebrovascular) NEAR/3 
(accident* OR injur* OR arrest* OR disease* OR disorder*)):ti,ab OR (brain NEAR/3 
(accident* OR attack*)):ti,ab OR cva:ti,ab OR cvas:ti,ab OR ((brain OR cerebral) 
NEAR/3 infarct*):ti,ab 

#12 'cerebrovascular disease'/de OR 'cerebrovascular accident'/exp OR 'brain 
hemorrhage'/exp OR 'brain hematoma'/exp OR 'intracranial aneurysm'/exp OR 'brain 
ischemia'/de OR 'transient ischemic attack'/exp OR 'occlusive cerebrovascular 
disease'/exp OR 'brain embolism'/exp OR 'brain atherosclerosis'/exp 
OR 'thromboembolism'/exp 

#11 'congestive heart failure'/exp OR (('congestive heart' OR 'congestive cardiac' OR 'cardiac 

congestive') NEAR/3 (failure OR insufficienc* OR disease*)):ti,ab 

#10 'heart arrest'/exp OR ((heart OR cardiac OR cardiopulmonary OR circulatory) NEAR/1 
(arrest OR arrests)):ti,ab OR asystole:ti,ab OR asystolia:ti,ab OR asystoly:ti,ab 

#9 'coronary artery disease'/exp OR 'heart aneurysm'/de OR 'coronary artery thrombosis'/exp 
OR 'coronary artery obstruction'/exp OR ((coronary OR heart) NEAR/3 
(aneurysm* OR disease*)):ti,ab OR (coronary NEAR/3 
(occlusion* OR stenos* OR obstruction* OR thrombos*)):ti,ab 

#8 'heart failure'/de OR 'acute heart failure'/exp OR 'heart infarction'/exp OR 
((myocardi* OR heart OR cardia*) NEAR/3 (infarct* OR attack* OR failure*)):ti,ab 
OR 'ischemic heart disease'/de OR 'heart muscle ischemia'/exp OR 'ischemic 
cardiomyopathy'/exp OR (('heart muscle' OR 'cardiac 
muscle' OR myocardial OR myocardium OR cardiac OR coronary OR heart OR transient O
R cardiomyophath*) NEAR/3 (ischemi* OR ischaem*)):ti,ab OR 'acute coronary 
syndrome'/exp OR 'coronary syndrome':ti,ab 

#7 'cardiovascular disease'/de OR 'vascular disease'/de OR 
((cardiovascular OR vascular OR cardiac) NEAR/3 
(disease* OR disorder* OR event OR events OR complication* OR risk* OR outcome* OR 
morbidity OR mortality OR death*)):ti,ab OR (cv NEAR/1 disease*):ti,ab OR cvd:ti,ab 
OR cvds:ti,ab 
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#6 #1 OR #2 OR #3 OR #4 OR #5 

#5 'sodium'/exp/mj OR 'sodium chloride'/exp/mj AND ('dietary intake'/de OR 'dietary 
reference intake'/exp OR 'diet restriction'/de OR 'diet'/de OR diet:ti,ab OR diets:ti,ab 
OR dieta*:ti,ab OR diete*:ti,ab OR intak*:ti,ab OR consum*:ti,ab OR ingest*:ti,ab 
OR added:ti OR restrict*:ti OR limit*:ti OR low:ti OR lower*:ti OR reduction*:ti 
OR excess*:ti OR high:ti OR higher:ti OR change*:ti OR free:ti) 

#4 sodium:ti OR salt:ti OR natrium:ti OR nacl:ti AND ('dietary intake'/de OR 'dietary 
reference intake'/exp OR 'diet'/de OR 'diet restriction'/de) 

#3 ((sodium OR salt OR nacl OR natrium) NEAR/3 
(intak* OR consum* OR ingest* OR added OR restrict* OR limit* OR low OR lower* OR r
eduction* OR excess* OR free OR high OR higher OR change*)):ti,ab 

#2 diet:ti,ab OR diets:ti,ab OR dieta*:ti,ab OR diete*:ti,ab AND (sodium:ti,ab OR salt:ti,ab 
OR natrium:ti,ab OR nacl:ti,ab) 

#1 'sodium intake'/exp OR 'salt intake'/exp OR 'sodium restriction'/exp 

 

Pubmed 

Search Query 

#29 Search (((#25 AND #26))) AND ( Bulgarian[lang] OR Croatian[lang] OR Czech[lang] OR 
Danish[lang] OR Dutch[lang] OR English[lang] OR Estonian[lang] OR Finnish[lang] OR 
French[lang] OR German[lang] OR Greek, Modern[lang] OR Hungarian[lang] OR 
Italian[lang] OR Latvian[lang] OR Lithuanian[lang] OR Norwegian[Lang] OR Polish[lang] OR 
Portuguese[lang] OR Romanian[lang] OR Scottish gaelic[lang] OR Slovak[lang] OR 
Slovenian[lang] OR Spanish[lang] OR Swedish[lang] OR "multiple languages"[Lang] OR 
"undetermined"[Lang]) 

#28 Search ( Bulgarian[lang] OR Croatian[lang] OR Czech[lang] OR Danish[lang] OR Dutch[lang] 
OR English[lang] OR Estonian[lang] OR Finnish[lang] OR French[lang] OR German[lang] OR 
Greek, Modern[lang] OR Hungarian[lang] OR Italian[lang] OR Latvian[lang] OR 
Lithuanian[lang] OR Norwegian[Lang] OR Polish[lang] OR Portuguese[lang] OR 
Romanian[lang] OR Scottish gaelic[lang] OR Slovak[lang] OR Slovenian[lang] OR 
Spanish[lang] OR Swedish[lang] OR "multiple languages"[Lang] OR "undetermined"[Lang]) 

#27 Search (#25 AND #26) 

#26 Search "Cohort Studies"[Mesh] OR cohort*[tiab] OR "follow up"[tiab] OR followup[tiab] OR 
prospective[tiab] OR longitudinal[tiab] OR "epidemiologic methods"[Mesh:noexp] OR 
"Observational Study" [Publication Type] OR observational[tiab] OR "Case-Control 
Studies"[Mesh] OR "Control Groups"[Mesh] OR nested stud*[tiab] OR nested analys*[tiab] 
OR (case*[tiab] AND control*[tiab]) OR control group*[tiab] 

#25 Search #23 NOT #24 

#24 Search "Editorial" [Publication Type] 

#23 Search #21 NOT #22 

#22 Search (rat[ti] OR rats[ti] OR mouse[ti] OR mice[ti] OR murine[ti] OR rodent[ti] OR 
rodents[ti] OR hamster[ti] OR hamsters[ti] OR pig[ti] OR pigs[ti] OR porcine[ti] OR rabbit[ti] 
OR rabbits[ti] OR animal[ti] OR animals[ti] OR dogs[ti] OR dog[ti] OR cats[ti] OR cow[ti] OR 

bovine[ti] OR sheep[ti] OR ovine[ti] OR monkey[ti] OR monkeys[ti]) NOT medline[sb] 

#21 Search #19 NOT #20 

#20 Search "Animals"[Mesh] NOT "Humans"[Mesh] 

#19 Search #18 AND #9 

#18 Search #10 OR #11 OR #12 OR #13 OR #14 OR #15 OR #16  

#16 Search "Blood Pressure"[Mesh] OR "Blood pressure" [tiab] OR "arterial pressure"[tiab] OR 
diastolic[tiab] OR systolic[tiab] OR bloodpressure[tiab] OR "Hypertension"[Mesh] OR 
hypertensi*[tiab] OR "Hypotension"[Mesh] OR hypotensi*[tiab] OR "Prehypertension"[Mesh] 
OR prehypertensi*[tiab] OR "brachial pressure"[tiab] OR " aortic pressure"[tiab] OR 
normotens*[tiab] OR normo tens*[tiab] 

#15 Search "Heart Failure"[Mesh] OR "Myocardial Infarction"[Mesh] OR Myocardial infarct*[tiab] 
OR myocardium infarct*[tiab] OR heart attack*[tiab] OR heart infarct*[tiab] OR heart 
failure*[tiab] OR cardiac infarct*[tiab] OR cardial infarct*[tiab] OR cardiac failure*[tiab] OR 
"Myocardial Ischemia"[Mesh:noexp] OR (("heart muscle"[tiab] OR "cardiac muscle"[tiab] OR 
myocardial[tiab] OR myocardium[tiab] OR cardiac[tiab] OR coronary[tiab] OR heart[tiab] OR 

transient[tiab] OR cardiomyophath*[tiab]) AND (ischemi*[tiab] OR ischaem*[tiab])) OR 
"Acute Coronary Syndrome"[Mesh] OR "coronary syndrome"[tiab] 

#14 Search "Cerebrovascular Disorders"[Mesh:noexp] OR "Stroke"[Mesh] OR "Brain 
Ischemia"[Mesh] OR stroke*[tiab] OR (("cerebro vascular"[tiab] OR "cerebral vascular"[tiab] 
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OR "brain vascular"[tiab] OR cerebrovascular[tiab]) AND (accident*[tiab] OR injur*[tiab] OR 
arrest*[tiab] OR disorder*[tiab])) OR brain accident*[tiab] OR CVA[tiab] OR CVAs[tiab] OR 
brain infarction*[tiab] OR cerebral infarction*[tiab] OR brain attack*[tiab] OR 
((apoplexia[tiab] OR apoplexy[tiab] OR ischaemi*[tiab] OR ischemi*[tiab] OR 
thrombos*[tiab] OR thrombot*[tiab] OR emboli*[tiab] OR hypoxia[tiab] OR anoxaemi*[tiab] 
OR anoxi*[tiab]) AND (cerebral[tiab] OR cerebellar[tiab] OR brain[tiab] OR 
vertebrobasilar[tiab] OR intracranial[tiab] OR "intra cranial"[tiab])) OR 
"Thromboembolism"[Mesh] OR thromboembolism*[tiab] OR ((cerebral[tiab] OR 
cerebellar[tiab] OR intracerebral[tiab] OR intracranial[tiab] OR "intra cranial"[tiab] OR 
brain[tiab] OR subarachnoid[tiab] OR subdural[tiab] OR extradural[tiab] OR epidural[tiab]) 
AND (haemorrhagic[tiab] OR hemorrhagic[tiab] OR haemorrhage*[tiab] OR 
haemorrhage*[tiab] OR bleed*[tiab] OR haematoma*[tiab] OR hematoma*[tiab] OR 
aneurysm[tiab])) OR atherosclero*[tiab] OR arterial disease*[tiab] OR arterial 
obliterat*[tiab] OR arterial occlus*[tiab] OR arterial obstruct*[tiab] OR artery disease*[tiab] 
OR artery obliterat*[tiab] OR artery occlus*[tiab] OR artery obstruct*[tiab] OR 

((peripheral[tiab] OR vascular[tiab]) AND (occlus*[tiab] OR obstruct*[tiab] OR 
obliterat*[tiab])) 

#13 Search (("congestive heart"[tiab] AND (insufficienc*[tiab] OR disease*[tiab])) OR 
(congestive cardia*[tiab] AND (disease*[tiab] OR insufficienc*[tiab]))) 

#12 Search "Heart Arrest"[Mesh] OR heart arrest*[tiab] OR cardiac arrest*[tiab] OR 
asystole[tiab] OR asystolia[tiab] OR asystoly[tiab] OR cardiopulmonary arrest*[tiab] 

#11 Search "Coronary Disease"[Mesh] OR coronary disease*[tiab] OR heart disease*[tiab] OR 
cardiac disease*[tiab] OR ((coronary[tiab] OR heart[tiab]) AND aneurysm*[tiab]) OR 
(Coronary[tiab] AND (occlusion[tiab] OR stenos*[tiab] OR obstruction*[tiab] OR 
thrombos*[tiab]))  

#10 Search ("Cardiovascular Diseases"[Mesh:NoExp] OR "Vascular diseases"[Mesh:NoExp] OR 
cardiovascular disease*[tiab] OR CV disease*[tiab] OR CVD[tiab] OR CVDs[tiab] OR 
cardiovascular disorder*[tiab] OR cardiovascular event*[tiab] OR cardiovascular 
complication*[tiab] OR cardiovascular risk*[tiab] OR cardiovascular outcome*[tiab] OR 

cardiovascular morbidity[tiab] OR cardiovascular mortality[tiab] OR vascular disease*[tiab] 
OR vascular disorder*[tiab] OR vascular event*[tiab] OR vascular complication*[tiab] OR 
vascular risk*[tiab] OR vascular outcome*[tiab] OR vascular morbidity[tiab] OR vascular 
mortality[tiab] OR cardiac death*[tiab]) 

#9 Search #7 OR #8 

#8 Search "Sodium, Dietary"[Mesh] OR "Diet, Sodium-Restricted"[Mesh] 

#7 Search (("Sodium"[Mesh] OR "Sodium Chloride"[Mesh] OR sodium[tiab] OR salt[tiab] OR 
NaCl[tiab] OR natrium[tiab]) AND ("Diet"[Mesh] OR diet[tiab] OR diets[tiab] OR dieta*[tiab] 
OR diete*[tiab] OR intak*[tiab] OR consum*[tiab] OR ingest*[tiab] OR added[ti] OR 
restrict*[ti] OR limit*[ti] OR low[ti] OR lower*[ti] OR reduct*[ti] OR excess*[ti] OR free[ti] 
OR high[ti] OR higher[ti] OR chang*[ti])) OR "added sodium"[tiab] OR "added dietary 
sodium"[tiab] OR "added salt"[tiab] OR salt restrict*[tiab] OR sodium restrict*[tiab] OR 
sodium chloride restrict*[tiab] OR "restricted salt"[tiab] OR "restricted sodium"[tiab] OR " 
restricted dietary sodium"[tiab] OR "restricting dietary sodium"[tiab] OR "restricting 
salt"[tiab] OR sodium limit*[tiab] OR salt limit*[tiab] OR "limited salt"[tiab] OR "limited 
sodium"[tiab] OR "limiting salt"[tiab] OR "limiting sodium"[tiab] OR "limited dietary 
sodium"[tiab] OR "limiting dietary sodium"[tiab] OR "low sodium"[tiab] OR "low dietary 
sodium"[tiab] OR "low salt"[tiab] OR "lowering sodium"[tiab] OR "lowering dietary 
sodium"[tiab] OR "lowering salt"[tiab] OR salt low*[tiab] OR sodium low*[tiab] OR "lower 
sodium"[tiab] OR "lower dietary sodium"[tiab] OR "lower salt"[tiab] OR "salt reduction"[tiab] 
OR "sodium reduction"[tiab] OR "sodium chloride reduction"[tiab] OR "reduced salt"[tiab] 
OR "reduced sodium"[tiab] OR "reduced dietary sodium"[tiab] OR "reducing dietary 
sodium"[tiab] OR "reducing sodium"[tiab] OR "reducing salt"[tiab] OR "reduce sodium"[tiab] 
OR "reduce salt"[tiab] OR "reduce dietary sodium"[tiab] OR "salt excess"[tiab] OR "sodium 
excess"[tiab] OR "excessive sodium"[tiab] OR "excessive salt"[tiab] OR "excessive dietary 
sodium"[tiab] OR "high sodium"[tiab] OR "high salt"[tiab] OR "high dietary sodium"[tiab] OR 
"higher sodium"[tiab] OR "higher salt"[tiab] OR "higher dietary sodium"[tiab] OR sodium 
high*[tiab] OR salt high*[tiab] OR sodium chang*[tiab] OR salt chang*[tiab] 
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D.4.  Sub-questions 3, 4 and 5. All type of studies 

Cochrane Library. Cochrane Central Register of Controlled Trials (CENTRAL), Cochrane 

Database of Systematic Reviews (CDSR), Database of Abstracts of Reviews of Effects 

ID Search 

#2 ([mh Sodium] or [mh "sodium chloride"]) and ([mh Diet] or diet:ti,ab,kw or diets:ti,ab,kw 
or dieta*:ti,ab,kw or diete*:ti,ab,kw or intak*:ti,ab,kw or consum*:ti,ab,kw or 
ingest*:ti,ab,kw or added:ti,ab,kw or restrict*:ti,ab,kw or limit*:ti,ab,kw or low:ti,ab,kw or 
lower*:ti,ab,kw or reduc*:ti,ab,kw or excess*:ti,ab,kw or free:ti,ab,kw or high:ti,ab,kw or 
higher:ti,ab,kw or chang*:ti,ab,kw)  

#3 (salt:ti,ab,kw or NaCl:ti,ab,kw or natrium:ti,ab,kw or sodium:ti,ab,kw) and [mh diet]  

#4 (salt:ti,ab,kw or NaCl:ti,ab,kw or natrium:ti,ab,kw or sodium:ti,ab,kw) near/3 (diet:ti,ab,kw 
or diets:ti,ab,kw or dieta*:ti,ab,kw or diete*:ti,ab,kw or intak*:ti,ab,kw or consum*:ti,ab,kw 
or ingest*:ti,ab,kw or added:ti,ab,kw or restrict*:ti,ab,kw or limit*:ti,ab,kw or low:ti,ab,kw 
or lower*:ti,ab,kw or reduc*:ti,ab,kw or excess*:ti,ab,kw or free:ti,ab,kw or high:ti,ab,kw 
or higher:ti,ab,kw or chang*:ti,ab,kw)  

#5 [mh "Sodium, Dietary"] or [mh "Diet, Sodium-Restricted"]  

#6 #2 or #3 or #4 or #5  

#7 [mh ^"Bone and Bones"] or [mh "bone density"] or [mh ^"bone diseases"] or [mh 
"Fractures, Bone"] or [mh osteoporosis] or BMC:ti,ab,kw or BMD:ti,ab,kw or ((bone* or 
skelet* or osseous) near/5 (content or deminerali* or densit* or health or mass or volume 
or loss* or resorption*)):ti,ab,kw or ((bone or skelt* or osseus) and mineral and 
concentration):ti,ab,kw or decalcification*:ti,ab,kw or fracture*:ti,ab,kw or (broken near/5 
bone*):ti,ab,kw or osteoporo*:ti,ab,kw  

#8 #24 and #6  

 

Embase 

Search Query 

#16 #14 AND #15 

#15 [basque]/lim OR [bulgarian]/lim OR [catalan]/lim OR [croatian]/lim OR [czech]/lim OR 
[danish]/lim OR [dutch]/lim OR [english]/lim OR [estonian]/lim OR [finnish]/lim OR 
[french]/lim OR [german]/lim OR [greek]/lim OR [hungarian]/lim OR [icelandic]/lim OR 
[italian]/lim OR [latvian]/lim OR [lithuanian]/lim OR [norwegian]/lim OR [polish]/lim OR 
[portuguese]/lim OR [romanian]/lim OR [scottish gaelic]/lim OR [slovak]/lim OR 
[slovenian]/lim OR [spanish]/lim OR [swedish]/lim 

#14 #12 NOT #13 

#13 [conference abstract]/lim OR [editorial]/lim OR [conference review]/lim 

#12 #8 NOT #11 

#11 #9 NOT #10 

#10 'human'/exp OR 'human experiment'/de 

#9 'animal'/exp OR 'animal experiment'/exp 

#8 #6 AND #7 

#7 'bone health'/exp OR 'bone density'/exp OR 'bone disease'/de OR 'bone mass'/exp OR 'bone 
mineral'/exp OR 'fracture'/exp OR 'osteoporosis'/exp OR (((bone* OR skelet* OR osseous) 
NEAR/5 (content OR demineral* OR densit* OR health OR mass OR volume OR loss* OR 
resorption*)):ti,ab) OR ((bone*:ti,ab OR osseous:ti,ab OR skelet*:ti,ab) AND mineral:ti,ab 
AND concentration:ti,ab) OR decalcification*:ti,ab OR fracture*:ti,ab OR ((broken NEAR/5 
bone*):ti,ab) OR osteoporo*:ti,ab 

#6 #1 OR #2 OR #3 OR #4 OR #5 

#5 ('sodium'/exp/mj OR 'sodium chloride'/exp/mj) AND ('dietary intake'/de OR 'dietary 
reference intake'/exp OR 'diet restriction'/de OR 'diet'/de OR diet:ti,ab OR diets:ti,ab OR 
dieta*:ti,ab OR diete*:ti,ab OR intak*:ti,ab OR consum*:ti,ab OR ingest*:ti,ab OR added:ti 
OR restrict*:ti OR limit*:ti OR low:ti OR lower*:ti OR reduction*:ti OR excess*:ti OR high:ti 
OR higher:ti OR change*:ti OR free:ti) 

#4 (sodium:ti OR salt:ti OR natrium:ti OR nacl:ti) AND ('dietary intake'/de OR 'dietary reference 
intake'/exp OR 'diet'/de OR 'diet restriction'/de) 

#3 ((sodium OR salt OR nacl OR natrium) NEAR/3 (intak* OR consum* OR ingest* OR added 
OR restrict* OR limit* OR low OR lower* OR reduction* OR excess* OR free OR high OR 
higher OR change*)):ti,ab 

#2 (diet:ti,ab OR diets:ti,ab OR dieta*:ti,ab OR diete*:ti,ab) AND (sodium:ti,ab OR salt:ti,ab 

http://www.efsa.europa.eu/efsajournal


Draft protocol for the scientific opinion on DRVs for sodium 
 

 

 

 

 

 

 
www.efsa.europa.eu/efsajournal 56 EFSA Journal 20YY;volume(issue):NNNN 

 

OR natrium:ti,ab OR nacl:ti,ab) 

#1 'sodium intake'/exp OR 'salt intake'/exp OR 'sodium restriction'/exp 

 

Pubmed 

Search Query 

#13 Search #11 AND #12 

#12 Search ( Bulgarian[lang] OR Croatian[lang] OR Czech[lang] OR Danish[lang] OR 
Dutch[lang] OR English[lang] OR Estonian[lang] OR Finnish[lang] OR French[lang] OR 
German[lang] OR Greek, Modern[lang] OR Hungarian[lang] OR Italian[lang] OR 
Latvian[lang] OR Lithuanian[lang] OR Norwegian[Lang] OR Polish[lang] OR 
Portuguese[lang] OR Romanian[lang] OR Scottish gaelic[lang] OR Slovak[lang] OR 
Slovenian[lang] OR Spanish[lang] OR Swedish[lang] OR "multiple languages"[Lang] OR 
"undetermined"[Lang]) 

#11 Search #9 NOT #10 

#10 Search "Editorial" [Publication Type] 

#9 Search #7 NOT #8 

#8 Search (rat[ti] OR rats[ti] OR mouse[ti] OR mice[ti] OR murine[ti] OR rodent[ti] OR 
rodents[ti] OR hamster[ti] OR hamsters[ti] OR pig[ti] OR pigs[ti] OR porcine[ti] OR 
rabbit[ti] OR rabbits[ti] OR animal[ti] OR animals[ti] OR dogs[ti] OR dog[ti] OR cats[ti] OR 
cow[ti] OR bovine[ti] OR sheep[ti] OR ovine[ti] OR monkey[ti] OR monkeys[ti]) NOT 
medline[sb] 

#7 Search #5 NOT #6 

#6 Search "Animals"[Mesh] NOT "Humans"[Mesh] 

#5 Search #3 AND #4 

#4 Search ("Bone and Bones"[Mesh:NoExp] OR "Bone Density"[Mesh] OR "Bone 
Diseases"[Mesh:NoExp] OR "Fractures, Bone"[Mesh] OR "Osteoporosis"[Mesh] OR "Bone 
Resorption"[Mesh] OR BMC[tiab] OR BMD[tiab] OR ((bone*[tiab] OR osseus[tiab] OR 
skeleto*[tiab] OR skeleta*[tiab]) AND (content[tiab] OR demineralis*[tiab] OR 
demineraliz*[tiab] OR densit*[tiab] OR health[tiab] OR mass[tiab] OR volume[tiab] OR 
loss*[tiab] OR resorption*[tiab] )) OR ((bone*[tiab] OR skeleto*[tiab] OR skeletal*[tiab] 
OR osseus[tiab]) AND (mineral[tiab] AND concentration*[tiab])) OR decalcification*[tiab] 
OR fracture*[tiab] OR broken bone*[tiab] OR osteoporo*[tiab]) 

#3 Search #1 OR #2 

#2 Search "Sodium, Dietary"[Mesh] OR "Diet, Sodium-Restricted"[Mesh] 

#1 Search (("Sodium"[Mesh] OR "Sodium Chloride"[Mesh] OR sodium[tiab] OR salt[tiab] OR 
NaCl[tiab] OR natrium[tiab]) AND ("Diet"[Mesh] OR diet[tiab] OR diets[tiab] OR dieta*[tiab] 
OR diete*[tiab] OR intak*[tiab] OR consum*[tiab] OR ingest*[tiab] OR added[ti] OR 
restrict*[ti] OR limit*[ti] OR low[ti] OR lower*[ti] OR reduct*[ti] OR excess*[ti] OR free[ti] 
OR high[ti] OR higher[ti] OR chang*[ti])) OR "added sodium"[tiab] OR "added dietary 
sodium"[tiab] OR "added salt"[tiab] OR salt restrict*[tiab] OR sodium restrict*[tiab] OR 
sodium chloride restrict*[tiab] OR "restricted salt"[tiab] OR "restricted sodium"[tiab] OR " 
restricted dietary sodium"[tiab] OR "restricting dietary sodium"[tiab] OR "restricting 
salt"[tiab] OR sodium limit*[tiab] OR salt limit*[tiab] OR "limited salt"[tiab] OR "limited 
sodium"[tiab] OR "limiting salt"[tiab] OR "limiting sodium"[tiab] OR "limited dietary 
sodium"[tiab] OR "limiting dietary sodium"[tiab] OR "low sodium"[tiab] OR "low dietary 
sodium"[tiab] OR "low salt"[tiab] OR "lowering sodium"[tiab] OR "lowering dietary 
sodium"[tiab] OR "lowering salt"[tiab] OR salt low*[tiab] OR sodium low*[tiab] OR "lower 
sodium"[tiab] OR "lower dietary sodium"[tiab] OR "lower salt"[tiab] OR "salt 
reduction"[tiab] OR "sodium reduction"[tiab] OR "sodium chloride reduction"[tiab] OR 
"reduced salt"[tiab] OR "reduced sodium"[tiab] OR "reduced dietary sodium"[tiab] OR 
"reducing dietary sodium"[tiab] OR "reducing sodium"[tiab] OR "reducing salt"[tiab] OR 
"reduce sodium"[tiab] OR "reduce salt"[tiab] OR "reduce dietary sodium"[tiab] OR "salt 
excess"[tiab] OR "sodium excess"[tiab] OR "excessive sodium"[tiab] OR "excessive 
salt"[tiab] OR "excessive dietary sodium"[tiab] OR "high sodium"[tiab] OR "high salt"[tiab] 
OR "high dietary sodium"[tiab] OR "higher sodium"[tiab] OR "higher salt"[tiab] OR "higher 
dietary sodium"[tiab] OR sodium high*[tiab] OR salt high*[tiab] OR sodium chang*[tiab] 
OR salt chang*[tiab] 
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