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Combined dietary magnesium and potassium intake is associated with
greater bone density in women in the EPIC-Norfolk cohort
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A multitude of factors are known to influence bone health, including modifiable factors such as diet, physical activity, and smoking,
but also determinants such as age, sex, and genetics(1). Calcium and vitamin D have traditionally been the key nutritional candidates
for osteoporosis prevention and maintenance of bone health(2). Recently, evidence has been emerging linking magnesium and potass-
ium intakes with bone mass, and their deficiency with osteoporosis(2,3,4). The current study therefore aimed to explore the potential
association of dietary magnesium and potassium intake with bone density status in a UK population.

A random sample of 4000 individuals from the approximately 25,000 participants in the EPIC-Norfolk cohort(5) was used for
analysis. The Norfolk District Health Authority Ethics Committee approved all procedures. Participants completed a self-
administered health and lifestyle questionnaire and dietary intake was estimated using 7-day food diaries. Quantitative ultrasound
measurements of the calcaneus were performed according to standardised protocols using a CUBA device (McCue Ultrasonics,
Winchester), giving measurements of ultrasound attenuation (BUA) and velocity of sound (VOS).

Multivariate regression analysis was used to investigate differences in calcaneal BUA and VOS across sex-specific quintiles of mag-
nesium+potassium dietary intake z scores. The combination z score variable was created by standardising summed z scores of mag-
nesium and potassium intake(3), necessary due to the significant collinearity evident between these nutrients. The full model was
adjusted for age, body mass index (BMI), smoking status, physical activity, family history of osteoporosis, menopausal and hormone
replacement therapy (HRT) status in women, calcium intake, and total energy intake. Statistical analyses were performed using
STATA (v12; Stata Corp., USA).

There were 968 men and 1360 women with data for all selected variables. Mean (SD) age was 63·0 (9·3) for men and 61·7 (9·2) for
women. The majority (75·4%) of women were post-menopausal and 35·3% were current or former users of HRT. Mean magnesium
intake was 3–10% higher than the UK Reference Nutrient Intake (RNI) (300 mg men; 270 mg women)(6). Mean potassium intake in
women was 12% lower than the RNI (3500 mg)(6). No significant trends in BUA or VOS were apparent across quintiles of magnesium
+ potassium z scores for men, but for women there were significant trends for BUA in both the unadjusted (p< 0·01) and full model
(p= 0·03), and VOS in the unadjusted model (p= 0·04). Fully adjusted BUA was 5·5% greater in quintile 5 versus quintile 1 for women
and 0·9% greater for men.

In this study combined dietary magnesium and potassium intake has been positively associated with a quantitative measure of bone
density. These results complement the limited literature studying other populations(2,3,4), presenting UK-relevant data and demon-
strating that further investigation is warranted into the mechanisms of this association and the potential protective role of magnesium
and potassium against osteoporosis.
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Dietary magnesium + potassium z score
Total Quintile 1 Quintile 2 Quintile 3 Quintile 4 Quintile 5
Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD P trend

Men Mg intake 329 92 221 35 279 22 321 29 364 29 460 78 –
K intake 3525 803 2539 375 3117 218 3489 229 3857 270 4630 668 –

BUA Unadjusted 88·6 17·5 88·2 18·4 88·5 17·1 89·4 17·5 88·4 17·0 88·7 17·6 0·65
Full Model 89·6 17·1 89·0 20·4 89·7 17·5 89·5 17·2 90·1 17·6 89·8 19·7 0·71

Women Mg intake 277 72 192 29 238 19 271 21 306 24 378 61 –
K intake 3070 662 2217 309 3753 177 3047 205 3351 230 3983 479 –

BUA Unadjusted 70·1 16·9 68·0 18·2 70·6 16·3 69·7 15·9 69·6 16·5 72·9** 17·5 <0·01
Full Model 72·1 14·1 70·8 16·3 72·0 14·4 70·8 14·2 72·3 14·4 74·7** 16·1 0·03

** p< 0·01 versus quintile 1. Magnesium (Mg) and Potassium (K) intakes in mg/day. BUA in dB/MHz.
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