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 14 

Introduction 15 

The major proportion of the potassium in the body (98 %) is found in the cells and potassi-16 

um is the quantitatively most important intracellular cation. Extracellular potassium, which 17 

constitutes the remaining 2 %, is important for regulating the membrane potential of the 18 

cells, and thereby for nerve and muscle function, blood pressure regulation etc. Potassium 19 

also participates in the acid-base balance. 1 mmol potassium is equivalent to 39 mg. 20 

 21 

Dietary sources and intake 22 

Important potassium sources in the Nordic diets are potatoes, fruit and berries, vegetables, 23 

and milk products. The average dietary intake ranges from 3.4 to 4.8 g/10 MJ (see Chapter 24 

XX Intake of Vitamins and minerals in Nordic countries). 25 

 26 

Physiology and metabolism 27 

The absorption of potassium is effective and about 90 % of the dietary potassium is 28 

normally absorbed from the gut. The potassium balance is primarily regulated by renal 29 

excretion in urine. A small proportion can be lost in sweat.  30 

 31 

Requirement and recommended intake 32 

Potassium deficiency can develop as a consequence of increasing losses from the gastroin-33 

testinal tract and kidneys, e.g. during prolonged diarrhoea or vomiting, and in connection 34 

with the use of laxatives or diuretics. Potassium deficiency due to low dietary intake alone is 35 

very uncommon, due to the widespread occurrence of potassium in foods. Treatment with 36 

diuretics without potassium compensation or potassium sparing diuretics can, however, lead 37 

to deficiency. Hyperaldosteronism, hereditary defects of renal salt transporters, such as 38 
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Bartter’s syndrome and Gitelman’s syndrome, and excessive consumption of licorice 39 

increase sodium retention and potassium excretion and may lead to hypokalemia. Symptoms 40 

of potassium deficiency are associated with disturbed cell membrane function and include 41 

muscle weakness and disturbances in heart function, which can lead to arrhythmia and heart 42 

seizure. Mental disturbances, e.g. depression and confusion, can also develop. 43 

 44 

The losses of potassium via the gastrointestinal tract, urinary excretion and sweat comprise 45 

about 800 mg/d (20 mmol), but 1.6 g/d (40 mmol) is needed to avoid low plasma levels and 46 

loss of total body potassium in adults (1). The potassium intake may affect sodium balance 47 

and potassium intakes of 10-30 mmol/d may induce sodium retention and an increase in 48 

blood pressure, both in normotensive and hypertensive subjects (2-4). In the Intersalt study a 49 

30-45 mmol increase in urinary potassium excretion was associated with a 2-3 mm Hg lower 50 

systolic blood pressure (5). An inverse relationship between blood pressure and potassium 51 

excretion and K/Na ratio in urine was also observed (6). A number of studies of both 52 

normotensive and hypertensive subjects indicate that an increased potassium intake as 53 

supplements can lower blood pressure and increase urinary sodium excretion (7-11). 54 

However, a clear dose-response effect was not observed, and not all showed a beneficial 55 

effect. The lack of clear dose-response observed in the studies could be due to factors such 56 

as differences in duration of studies, initial blood pressure, sodium intake, habitual diet, race 57 

and age. 58 

 59 

Two meta-analyses of randomised trials with potassium supplementation showed a signifi-60 

cant reduction of blood pressure (7, 8). In the study by Whelton et al. (7) a mean increased 61 

potassium excretion of about 60 mmol/d was associated with a mean 4.4 mm Hg decrease in 62 

systolic blood pressure and a 2.5 mm Hg decrease in diastolic blood pressure among hyper-63 

tensives. Corresponding figures for normotensives were 1.8 and 1.0 mm Hg, respectively, 64 

although the effects were not significantly different between hypertensives and normoten-65 

sives. The median duration of the trials was 5 weeks. The blood pressure lowering effect of 66 

potassium supplementation was greater in trials with a higher urinary sodium excretion, 67 

indicating the close interrelationship between sodium and potassium in this aspect. Using 68 

urinary excretion data for potassium, the average intake of potassium in the supplemented 69 

groups is estimated at 4.5-5 g/d. In a subsequent meta-analysis including randomised 70 

controlled trials with potassium supplementation with a duration of more than two weeks 71 

(8), an increased median potassium excretion of 44 mmol/d was associated with a 2.4 mm 72 

Hg decrease in systolic and 1.6 mm Hg in diastolic blood pressure. A third meta-analysis 73 

included only RCT studies with a duration of at least 8 weeks, participants over 18 years 74 

with raised blood pressure and with no changes in the medication during the follow-up. 75 

Meta-analysis of the five studies and 483 participants showed non-significant reductions in 76 

systolic and diastolic blood pressures. The authors concluded that the small number of 77 

participants in the two high quality trials, the short duration of follow-up and the unex-78 

plained heterogeneity between the trials made the evidence not conclusive. In a randomised 79 

controlled 6-week trial, a moderate potassium supplement of 24 mmol/d (900 mg/d) resulted 80 

in a decrease in systolic blood pressure of 7.6 mm Hg and in diastolic blood pressure of 6.5 81 

mm Hg in healthy volunteers (12). This study indicates that a moderate increase in potassi-82 

um intake may be sufficient to influence blood pressure. Most of the studies have used KCl 83 

supplements. A few studies with a limited number of subjects have investigated the effect of 84 

other potassium salts, e.g. citrate, but the results are conflicting with respect to any differen-85 

tial effects on blood pressure (13,14). 86 

 87 

 88 
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An inverse association between potassium intake and the risk of stroke has been shown in 89 

most cohort studies (15, 16, 17, 18). One outcome-trial of potassium-enriched salt on 90 

cardiovascular mortality has been published (19).-Five kitchens of a veteran’s retired home 91 

in Taiwan were randomized into two groups, and 1981 veterans assigned to those kitchens 92 

were given either potassium-enriched salt (n=768) or regular salt (n=1213) for approximate-93 

ly 31 months. 103 CVD-related deaths were observed during the follow –up. A 17 % lower 94 

urinary sodium-to-creatinine ratio and a 76 % higher urinary potassium-to-creatinine ratio in 95 

the experimental group was associated with a significant reduction in CVD mortality (HR 96 

0.59, 95 % CI: 0.37, 0.95). 97 

 98 

In controlled intervention studies using diets designed to meet recommended levels of e.g. 99 

fat, fat quality and dietary fibre similar to those in NNR, the dietary potassium intakes 100 

(estimated from urinary potassium excretion) have been of the same magnitude, i.e. 3-4 g/d 101 

(20-22). In these studies blood pressure reductions were observed both with and without 102 

changes in sodium intake. However, sodium restriction still decreases blood pressure at the 103 

level of 3-4 g/d of potassium intake. 104 

 105 

Reasoning behind the recommendation 106 

The recommended intake of potassium in NNR 2004 was based on data on the effect of 107 

potassium on blood pressure. Several clinical trials and population surveys published 108 

thereafter support the finding that a diet rich in potassium alone, or in combination with 109 

calcium and magnesium, may have a favourable effect on blood pressure (5-12;20-23). The 110 

reference values are kept unchanged compared to NNR 2004, since there are no new 111 

scientific data to justify any major changes. The recommended intakes are set at 3.5 g/d (90 112 

mmol) for men and 3.1 g/d (80 mmol) for women. The figure for women also includes 113 

pregnant and lactating women. It should be pointed out that potassium intakes somewhat 114 

over and above these values might have further beneficial effects. The reference values for 115 

children and adolescents are extrapolated from adult values based on needs for growth and 116 

adjusted for body weight. 117 

 118 

The lower limit is estimated to 1.6 g/d (40 mmol) for adults. 119 

 120 

Upper intake levels and toxicity 121 

Potassium chloride has been associated with acute poisoning in humans. Case reports have 122 

described heart failure, cyanosis and cardiac arrest after ingestion of high doses of potassium 123 

chloride tablets. Gastrointestinal effects have also been described after chronic ingestion of 124 

potassium chloride in case studies and supplementation studies. This is characterised by 125 

abdominal pain, nausea and vomiting, diarrhoea, and ulceration of the oesophagus, stomach 126 

and duodenum and ileum. The occurrence and severity of the effects depend on a number of 127 

factors of which formulation of the preparation, dose and gut transit time seem to be the 128 

most important. Slow release, wax-coated KCl tablets appear to induce more lesions than 129 

microencapsulated tablets (24). 130 

 131 

Dietary potassium has not been associated with any negative effects in healthy subjects. 132 

Prolonged high potassium intakes from diet and potassium-containing salt substitutes may, 133 

however, cause hyperkalaemia and affect heart function in subjects with renal insufficiency 134 

or impaired kidney function (24,25). 135 

 136 
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The available data are insufficient to set an upper level for dietary potassium. A British 137 

expert group proposed an intake of 3.7 g/d from supplements as an upper guidance level for 138 

adults. Supplemental intakes up to this level are generally not associated with overt adverse 139 

effects, but certain preparations may induce mild lesions of the gastrointestinal mucosa (23). 140 

It seems prudent to include potassium from potassium-containing mineral salt in this figure. 141 

 142 

 143 

References 144 

1. Commission of the European Communities. Reports of the Scientific Committee for Food: 145 
Nutrient and energy intakes for the European Community. (Thirty-first series of Food - Science 146 
and Techniques). Luxembourg: Office for Official Publications of the European Communities, 147 
1993. 148 

2. Gallen IW, Rosa RM, Esparaz DY, Young JB, Robertson GL, Batlle D, Epstein FH, Landsberg 149 
L. On the mechanism of the effects of potassium restriction on blood pressure and renal sodium 150 
retention. Am J Kidney Dis 1998;31:19-27. 151 

3. Morris RC Jr, Sebastian A, Forman A, Tanaka M, Schmidlin O. Normotensive salt sensitivity: 152 
effects of race and dietary potassium. Hypertension 1999;33:18-23. 153 

4. Coruzzi P, Brambilla L, Brambilla V, Gualerzi M, Rossi M, Parati G, Di Rienzo M, Tadonio J, 154 
Novarini A. Potassium depletion and salt sensitivity in essential hypertension. J Clin Endocrinol 155 
Metab 2001;86:2857-62. 156 

5. Dyer AR, Elliott P, Shipley M, Stamler R, Stamler J. Body mass index and associations of 157 
sodium and potassium with blood pressure in INTERSALT. Hypertension. 1994 Jun;23(6 Pt 158 
1):729-36. 159 

6. Intersalt Cooperative Research Group. Intersalt: an international study of electrolyte excretion 160 
and blood pressure. Results for 24 hour urinary sodium and potassium excretion. Br Med J 161 
1988;297:319-28. 162 

7. Whelton PK, He J, Effects of oral potassium on blood pressure. Meta-analysis of randomized 163 
controlled clinical trials. J Am Med Assoc 1997; 277:1624-1632. 164 

8. Geleijnse JM, Kok FJ, Grobbee DE. Blood pressure response to changes in sodium and 165 
potassium intake: a metaregression analysis of randomised trials. J Hum Hypertens. 166 
2003;17:471-80. 167 

9. Dickinson HO, Nicolson DJ, Campbell F; Beyer FR, Mason J. Potassium supplementation for 168 
the management of primary hypertension in adults. Cochrane Database Syst Rev 169 
2006;3:CD004641 «PMID: 16856053»PubMed 170 

10. Sacks FM, Willett WC, Smith A, Brown LE, Rosner B, Moore TJ. Effect on blood pressure of 171 
potassium, calcium, and magnesium in women with low habitual intake. Hypertension. 172 
1998;31:131-8. 173 

11. Gu D, He J, Wu X, Duan X, Whelton PK. Effect of potassium supplementation on blood 174 
pressure in Chinese: a randomized, placebo-controlled trial. J Hypertens 2001;19:1325-31. 175 

12. Naismith DJ, Braschi A. The effect of low-dose potassium supplementation on blood pressure 176 
in apparently healthy volunteers. Br J Nutr. 2003;90:53-60. 177 

13. Overlack A, Conrad H, Stumpe KO. The influence of oral potassium citrate/bicarbonate on 178 
blood pressure in essential hypertension during unrerstricted salt intake. Klin Wochenschr 179 
1991;69(Suppl XXV):79-83. 180 

14. Overlack A, Maus B, Ruppert M, Lennaz M, Kolloch R, Stumpe KO. Kaliumcitrat versus 181 
Kaliumchlorid bei essentieller Hypertonie. Dtsch med Wschr 1995;120:631-35. 182 

15. He FJ, MacGregor GA. Beneficial effects of potassium. BMJ 2001;323:497-501. 183 

16. Khaw KT, Barrett-Connor E. Dietary potassium and stroke-associated mortality. A 12-184 

year prospective population study. N Engl J Med 1987;316:235-40. 185 

17. Fang J, Madhavan S, Alderman MH. Dietary potassium intake and stroke mortality. Stroke 186 
2000;31:1532-7 187 

http://www.ncbi.nlm.nih.gov/pubmed/16856053


 Potassium – NNR 2012 5 (5) 

 

18. Bazzano LA, He J, Ogden LG, Loria C, Vupputuri S, Myers L, Whelton PK. Dietary potassium 188 
intake and risk of stroke in US men and women: National Health and Nutrition Examination 189 
Survey I epidemiologic follow-up study. Stroke 2001;32:1473-80. 190 

19. Chang HY, Hu YW, Yue CSJ, Wen YW, Yeh WT, Hsu LS, Tsai SY, Pan WH. Effect of 191 
potassium-enriched salt on cardiovascular mortality and medical expenses of elderly men. Am J 192 
Clin Nutr 2006;83:1289-96. 193 

20. Appel LJ, Moore TJ, Obarzanek E, et al. A clinical trial of the effects of dietary patterns on 194 
blood pressure. N Engl J Med 1997;336:1117-24. 195 

21. Sacks FM, Svetkey LP, Vollmer WM, Appel LJ, Bray GA, Harsha D, Obarzanek E, Conlin PR, 196 
Miller ER, Simons-Morton DG, Karanja N, Lin PH, Aickin M, Most-Windhauser MM, Moore 197 
TJ, Proschan MA, Cutler JA. Effects on blood pressure of reduced dietary sodium and the Die-198 
tary Approaches to Stop Hypertension (DASH) diet. N Engl J Med 2001;344:3-10. 199 

22. Jula A, Rönnemaa T, Rastas M, Karvetti RL, Mäki J. Long-term nonpharmacological treatment 200 
for mild to moderate hypertension. J Int Med 1990; 227:413-21. 201 

23. Geleijnse JM, Witteman JC, Hofman A, Grobbee DE. Electrolytes are associated with blood 202 
pressure in old age: the Rotterdam Study. J Hum Hypertens 1997;11:421-3. 203 

24. Expert Group on Vitamins and Minerals. Safe Upper Levels for Vitamins and Minerals. Food 204 
Standards Agency, May 2003. 205 

25. Doorenbos CJ, Vermeij CG. Danger of salt substitutes that contain potassium in patients with 206 
renal failure BMJ 2003;326:35-36. 207 


