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GENERAL COMMENTS A review by Edward D. Frohlich, MD, MACP, FACC, Alton Ochsner 
Distinguished Scientist, Ochsner Clinic Foundation. (I have no 
conflict of interest on submitting this review and editorial statement.)  
 
This manuscript is well-written, and it clearly and fairly presents a 
review of several national guidelines dealing with prolonged daily 
sodium and potassium dietary intake (1). The subject is one of the 
key current medical/public/national controversies today dealing with 
recommendations on the daily dietary intake of sodium. It is of 
extreme importance and relevance in a major journal with a specific 
publication target focusing broadly and openly on this subject. As 
such, this manuscript is appropriate; and it also includes 
recommendations from the WHO on the rationale for including 
discussion of the daily long-term dietary consumption of potassium.  
 
This reviewer’s critique certainly finds that the authors have dealt 
appropriately and clearly with this highly important subject. However, 
the editor requested that the reviewer include personal comments on 
the subject in this commentary. For this reason, since the 
manuscript is clear, my commentary focuses on those issues which 
are clearly relevant in this critical world-wide concern. My personal 
concerns are by no means directed to the authors who need not 
include any responses in their review since they specifically direct 
their text to a cross-sectional comparison of national guidelines. Any 
further responses would only reduce the aspect of their review 
discussion from the national guidelines of excessive dietary sodium.  
 
Specific Daily Sodium Diets. Many important concerns have been 
frequently raised by the media (public, scientific, and medical) which 
are not considered in the manuscript itself; they would only add fuel 
to the fire of the present dietary sodium controversy. Thus, while the 
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many national guidelines dealing with long-term dietary sodium 
excess are at some variance, quantitatively, they are extremely 
important and are directed towards one single message: the daily 
dietary sodium intake by the public worldwide is far too excessive 
and must be reduced. Moreover, whereas this reviewer co-authored 
one of the guidelines (2), I believe that the varied national guidelines 
are actually directed to that one primary message: dietary sodium 
intake must be reduced. Continued effort must be made by each of 
these national guideline to reconsider their recommendations over 
time and, accordingly, modify them as they are appropriate and 
necessary. Guidelines and recommendations are continually revised 
for definitions of many diseases (e.g., hypertension, diabetes 
mellitus, obesity, etc.) and they certainly have proved to be 
appropriate. Let us remember that the primary purpose of guidelines 
dealing with sodium restriction is to improve the health of the world. 
Although revisions have been achieved for definition of diseases and 
their management, one important issue remains is that the scientific 
data must be accurate and should not add to existing controversy. 
For example, estimations of daily sodium intake should be obtained 
properly and measured precisely (not simply expeditiously) to 
determine the daily (24 hour) urinary sodium content and, pari 
passu, rather than by “spot” urinary collections. The same issue 
relates to the recommendations for daily dietary potassium content 
and reference to the sodium-to-potassium ratio which should be 
more properly used for epidemiological, scientific, and medical 
purposes rather than on healthcare delivery.  
Consequences of Long-Term Sodium Dietary Excess. It appears 
that most medical interest in dietary sodium guidelines has been 
directed to the general public and the healthcare system in order to 
clearly educate both that the effects of long-term dietary sodium 
excess must be reduced for the purpose of controlling blood 
pressure and preventing hypertensive diseases and stroke. 
However, whereas this knowledge is honest and true, the fact of the 
matter is that long-term dietary sodium excess also continually 
promotes fibrosis within the heart, blood vessel walls, and kidneys. 
Thus, over a lifetime of sodium excess the public becomes 
progressively predisposed to complications of cardiac and renal 
failure (3, 4). The media must also be aware that the most common 
causes for hospitalizations of elderly patients in industrialized 
societies are very costly (in terms of morbidity, mortality, and 
multinational economics) by allowing excessive dietary sodium to 
insidiously exacerbate disease with progressive structural and 
functional organ failure.  
 
Whereas, these two clinical considerations of hypertension and 
stroke are of extremely important, the need for prevention of cardiac 
and renal failure is also critically urgent. Hence, it is incumbent upon 
all health oriented publications (the general public, medical, and 
scientific literature) to broaden the vision of the world about the 
drastic consequences of dietary sodium overload rather than to stir 
the “salt pot” of worldwide controversy.  
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REVIEWER Elena V Kuklina 
Centers for Disease Control and Prevention, US 

REVIEW RETURNED 13-Oct-2014 

 

GENERAL COMMENTS Introduction:  
1. Page 5, line 5. The following sentence: “The world’s populations 
consume too much dietary sodium and not enough potassium.” The 
term “too much” is very vague and leads to question “compared to 
what”. I believe “consume above and below the currently 
recommended in the national/international guidelines” would be 
more appropriate here.  
2. Page 5, line 20. The following statement :”These amounts are 
equivalent to 90 mmol sodium and 90 mmol potassium, making for a 
desirable dietary sodium-potassium ratio of 1.0.” is not precise 
scientifically. For instance, 2,000 mg of sodium is equal to 86 mmol 
sodium and it may be better to say that sodium-potassium ratio of 
1.0 have been found to have health beneficial effects compared to 
higher ratios.  
3. Page 5, line 28. The sentence “Sodium intakes in the US were 
estimated at 2,300-4,500 mg/d, whereas potassium intakes were 
estimated at 2,400-3,200 mg/d, depending on age and gender.” I am 
not sure that providing range of sodium and potassium intake for the 
US population achieves the purpose here. The major message there 
was: Overall, 90.7% (89.6%, 91.8%) of US adults consumed more 
than 2300 mg and <2% consumed ≥4700 mg K/d (ie, met 
recommendations for potassium) in 2003-2008.  
4. Discussion. Page 9, line 17. Sentence: “The US Centers for 
Disease Control (CDC) continues to stand by the 1,500 mg goal for 
persons >50y, African Americans, and persons with diabetes, 
hypertension, and chronic kidney disease.” From the link provided 
this can not be concluded. The US Dietary Guidelines are issued by 
the US Department of Agriculture (USDA) and they are issued each 
4 years. The 2010 guidelines will continue to be in the use until the 
2014 guidelines are published. Conclusions about the CDC position 
on the 1,500 mg goal for dietary sodium intake among special 
populations can not be made based on referencing the 2010 US 
Dietary Guidelines on the CDC website.  
5. Discussion. I think more detailed discussion focusing on dietary 
sources of sodium (mostly processed food) and potassium (fresh 
fruit and vegetables, milk, yogurt, unprocessed meat) and how 
optimal sodium/potassium ratio can be reached through public 
health interventions is needed. The possible implications of 
decreasing sodium content in processed food without increasing 
dietary potassium intake also should be also added to discussion. 
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VERSION 1 – AUTHOR RESPONSE 

A review by Edward D. Frohlich, MD, MACP, FACC, Alton Ochsner Distinguished Scientist, Ochsner 

Clinic Foundation. (I have no conflict of interest on submitting this review and editorial statement.)  

 

This manuscript is well-written, and it clearly and fairly presents a review of several national 

guidelines dealing with prolonged daily sodium and potassium dietary intake (1). The subject is one of 

the key current medical/public/national controversies today dealing with recommendations on the 

daily dietary intake of sodium. It is of extreme importance and relevance in a major journal with a 

specific publication target focusing broadly and openly on this subject. As such, this manuscript is 

appropriate; and it also includes recommendations from the WHO on the rationale for including 

discussion of the daily long-term dietary consumption of potassium.  

 

***Our response: We thank Dr. Frohlich for his positive comments regarding our manuscript.  

 

This reviewer’s critique certainly finds that the authors have dealt appropriately and clearly with this 

highly important subject. However, the editor requested that the reviewer include personal comments 

on the subject in this commentary. For this reason, since the manuscript is clear, my commentary 

focuses on those issues which are clearly relevant in this critical world-wide concern. My personal 

concerns are by no means directed to the authors who need not include any responses in their review 

since they specifically direct their text to a cross-sectional comparison of national guidelines. Any 

further responses would only reduce the aspect of their review discussion from the national guidelines 

of excessive dietary sodium.  

 

Specific Daily Sodium Diets. Many important concerns have been frequently raised by the media 

(public, scientific, and medical) which are not considered in the manuscript itself; they would only add 

fuel to the fire of the present dietary sodium controversy. Thus, while the many national guidelines 

dealing with long-term dietary sodium excess are at some variance, quantitatively, they are extremely 

important and are directed towards one single message: the daily dietary sodium intake by the public 

worldwide is far too excessive and must be reduced. Moreover, whereas this reviewer co-authored 

one of the guidelines (2), I believe that the varied national guidelines are actually directed to that one 

primary message: dietary sodium intake must be reduced. Continued effort must be made by each of 

these national guideline to reconsider their recommendations over time and, accordingly, modify them 

as they are appropriate and necessary. Guidelines and recommendations are continually revised for 

definitions of many diseases (e.g., hypertension, diabetes mellitus, obesity, etc.) and they certainly 

have proved to be appropriate. Let us remember that the primary purpose of guidelines dealing with 

sodium restriction is to improve the health of the world. Although revisions have been achieved for 

definition of diseases and their management, one important issue remains is that the scientific data 

must be accurate and should not add to existing controversy. For example, estimations of daily 

sodium intake should be obtained properly and measured precisely (not simply expeditiously) to 

determine the daily (24 hour) urinary sodium content and, pari passu, rather than by “spot” urinary 

collections. The same issue relates to the recommendations for daily dietary potassium content and 

reference to the sodium-to-potassium ratio which should be more properly used for epidemiological, 

scientific, and medical purposes rather than on healthcare delivery.  

Consequences of Long-Term Sodium Dietary Excess. It appears that most medical interest in dietary 

sodium guidelines has been directed to the general public and the healthcare system in order to 

clearly educate both that the effects of long-term dietary sodium excess must be reduced for the 

purpose of controlling blood pressure and preventing hypertensive diseases and stroke. However, 

whereas this knowledge is honest and true, the fact of the matter is that long-term dietary sodium 

excess also continually promotes fibrosis within the heart, blood vessel walls, and kidneys. Thus, over 

a lifetime of sodium excess the public becomes progressively predisposed to complications of cardiac 
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and renal failure (3, 4). The media must also be aware that the most common causes for 

hospitalizations of elderly patients in industrialized societies are very costly (in terms of morbidity, 

mortality, and multinational economics) by allowing excessive dietary sodium to insidiously 

exacerbate disease with progressive structural and functional organ failure.  

 

Whereas, these two clinical considerations of hypertension and stroke are of extremely important, the 

need for prevention of cardiac and renal failure is also critically urgent. Hence, it is incumbent upon all 

health oriented publications (the general public, medical, and scientific literature) to broaden the vision 

of the world about the drastic consequences of dietary sodium overload rather than to stir the “salt 

pot” of worldwide controversy.  

 

***Our response: Dr. Frohlich raises a number of very interesting points and provides some useful 

background information we plan to incorporate into future work. We hope that he did not find the tone 

of our paper was meant to stir the “salt pot” of controversy (a very clever phrase). While there is 

clearly substantial evidence for the health benefits of population-wide sodium reduction we think it is 

important to descriptively note the vast distance that will need to be traveled to bring individuals and 

populations into line with recommendations.  

 

REFERENCES:  

1. Drewowski A, Rehm C, Maillot M, Mendoza A, Monsivais P: The Feasibility of meeting the World 

Health Organization guidelines for sodium and potassium: a cross-national comparison study. 

(submitted)  

 

2. Whelton PK, Appel LJ, Sacco RJ, Anderson CAM, Antman EM, Campbell N, Dunbar SB, Frohlich 

ED, Hall JE, Jessup M, Labarthe DR, MacGregor GA, Sacks FM, Stamler J, Vafiadis DK, Van Horn 

LV: Sodium, blood pressure, and cardiovascular disease further evidence supporting the American 

Heart Association Sodium reduction Recommendations. Circulation 126:2880-2889, 2012.  

 

3. Frohlich ED, Susic D: Sodium and its multiorgan targets. Circulation 124:18828-1885, 2011.  

 

4. Frohlich ED: Salt and multiorgan damage in hypertension. Vascular stiffening and Cardiorenal 

structural dysfunction responses. In: Blood Pressure and Arterial Wall Mechanics in Cardiovascular 

Diseases Chapter 13 (Safar M, O’Rourke M, Frohlich ED, editors) Springer, New York, 2014, pp. 215-

228.  

 

 

Reviewer: 2  

Reviewer Name Elena V Kuklina  

Institution and Country Centers for Disease Control and Prevention, US  

Please state any competing interests or state ‘None declared’: None declared’  

 

***Our response: We thank Dr. Kuklina for her helpful comments.  

 

Introduction:  

1. Page 5, line 5. The following sentence: “The world’s populations consume too much dietary sodium 

and not enough potassium.” The term “too much” is very vague and leads to question “compared to 

what”. I believe “consume above and below the currently recommended in the national/international 

guidelines” would be more appropriate here.  

 

***Our response: We have revised this statement as recommended by the reviewer.  

 

2. Page 5, line 20. The following statement :”These amounts are equivalent to 90 mmol sodium and 
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90 mmol potassium, making for a desirable dietary sodium-potassium ratio of 1.0.” is not precise 

scientifically. For instance, 2,000 mg of sodium is equal to 86 mmol sodium and it may be better to 

say that sodium-potassium ratio of 1.0 have been found to have health beneficial effects compared to 

higher ratios.  

 

***Our response: We thank the reviewer for pointing out this error. In the revised manuscript we have 

replaced “90” with “86” and revised the statement regarding the desirable ratio.  

 

3. Page 5, line 28. The sentence “Sodium intakes in the US were estimated at 2,300-4,500 mg/d, 

whereas potassium intakes were estimated at 2,400-3,200 mg/d, depending on age and gender.” I am 

not sure that providing range of sodium and potassium intake for the US population achieves the 

purpose here. The major message there was: Overall, 90.7% (89.6%, 91.8%) of US adults consumed 

more than 2300 mg and <2% consumed ≥4700 mg K/d (ie, met recommendations for potassium) in 

2003-2008.  

 

***Our response: We have revised this statement as recommended by the reviewer, focusing on the 

overall median estimates and proportion above and below recommended values. The original intent 

was to show that no population subgroup (i.e., by age and sex) came close to meeting recommended 

levels. We find the revised discussion much more clear.  

 

4. Discussion. Page 9, line 17. Sentence: “The US Centers for Disease Control (CDC) continues to 

stand by the 1,500 mg goal for persons >50y, African Americans, and persons with diabetes, 

hypertension, and chronic kidney disease.” From the link provided this can not be concluded. The US 

Dietary Guidelines are issued by the US Department of Agriculture (USDA) and they are issued each 

4 years. The 2010 guidelines will continue to be in the use until the 2014 guidelines are published. 

Conclusions about the CDC position on the 1,500 mg goal for dietary sodium intake among special 

populations can not be made based on referencing the 2010 US Dietary Guidelines on the CDC 

website.  

 

***Our response: This is an excellent point. As a federal agency the CDC is not in a position to alter or 

modify the recommendations of the 2010 DGA, and must of course wait for the release of the 2015 

DGAs. We have revised this part of the manuscript and no longer specifically call out the position of 

the CDC, and rather state that the DGA inform national/federal efforts to improve diet.  

 

5. Discussion. I think more detailed discussion focusing on dietary sources of sodium (mostly 

processed food) and potassium (fresh fruit and vegetables, milk, yogurt, unprocessed meat) and how 

optimal sodium/potassium ratio can be reached through public health interventions is needed. The 

possible implications of decreasing sodium content in processed food without increasing dietary 

potassium intake also should be also added to discussion.  

 

***Our response: We have added information regarding the sources of sodium and potassium in the 

diets. There is much more data on this in the US, but we have attempted to incorporate data from the 

other countries when it is available. An additional point is raised that the most important sources of 

these nutrients are not necessarily the foods/beverages that are most sodium/potassium dense, but 

those that are most frequently consumed. This information has been added to the 5th and 6th 

paragraphs of the Discussion.  

 

In terms of decreasing sodium without increasing potassium we note that altering potassium 

consumption cannot be achieved in a similar manner to altering sodium consumption (e.g., 

reformulation). We also briefly note that increasing potassium intake, in the absence of changes to 

sodium, can also have beneficial effects. 
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