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A Bone to Pick with Cola? 
A recent study by investigators at Tufts University suggests that cola soft drink consumption may increase the risk of osteoporosis.   If true, this association can be added to a list of potential adverse effects of soda intake that includes obesity, diabetes, dental cares (cavities), and dyspepsia (indigestion and heartburn).
Osteoporosis is a particular form of bone thinning that increases the risk of fractures.  The condition is potentially disabling, and highly prevalent among adults over age 50.  According to the National Osteoporosis Foundation (http://www.nof.org), roughly 8 million women and 2 million men currently have osteoporosis, while another 34 million have low bone density and are thus at risk. Osteoporosis control is a high priority public health concern, and figures among the objectives in Healthy People 2010.  

The Tufts study, conducted by Dr. Katharine Tucker and colleagues, and published in The American Journal of Clinical Nutrition, showed an association between cola intake and osteoporosis risk in a group of 2500 adults near age 60 in the Framingham Osteoporosis Study.

The study was observational, rather than a clinical trial in which one group receives an intervention and another does not.  Participants were surveyed about their dietary habits, and bone density was assessed using a standard technique called dual-energy absorptiometry.  The greater the consumption of cola, including diet cola, and to a lesser extent decaffeinated cola, the lower the bone density.  As compared to those reporting cola intake less than once a month, those with daily intake had 3-6% lower bone density measures on average.

In an observational study of this type, researchers do not control the subjects’ exposures but merely inquire about them.  So attempts are made to control for other factors –called confounders- that might explain away the finding of interest.  For example, if people who drink lots of cola do less exercise than non-cola drinking counterparts, it could be lack of exercise rather than cola consumption that really explains the lower bone density.  The investigators from Tufts adjusted for other aspects of diet, including dairy intake; smoking status; calcium and vitamin D intake; and physical activity, along with other factors.  The association with cola persisted, suggesting, but not proving, it plays a role in bone thinning.

How that role is played is uncertain.  Caffeine acts as a diuretic, increasing urine output, and could potentially lead to increased calcium loss in urine.  Coffee is a more concentrated source of caffeine, however, and there is at most a weak association between coffee intake and osteoporosis risk.  A 2001 study in the American Journal of Clinical Nutrition suggested that 18oz or more of coffee intake per day was associated with lower bone density measures.  However, other studies have failed to show an association between coffee intake and thinning of bone.  
Cola contains phosphoric acid, and the buffering of that acid tends to result in the mobilization of calcium from bone as well.  The Tufts investigators also suggest that the combination of caffeine and phosphoric acid may have an adverse effect on bone that is not seen with either substance alone, although this is speculation.  Of interest, the Tufts study did not suggest an adverse effect of soft drinks other than cola on bone, and found weaker associations for decaffeinated than caffeinated colas.

Another way in which cola might accelerate bone thinning is simply by replacing milk.  Milk provides both calcium and vitamin D, linked to bone health.  But the recent study failed to demonstrate lower intake of milk with higher intake of soda, so this seems an unlikely explanation.  There was, however, a lower total intake of calcium, and a lower calcium to phosphorous ratio, in the participants who drank the higher amounts of soda.

The focus for bone health has long been on calcium, but this topic, too, is a work in progress.  There is no convincing association between calcium intake level and osteoporosis risk.  A recent trial in healthy adolescents published in the British Medical Journal showed no meaningful effect on bone density of calcium supplementation.
While calcium may contribute to bone density, the company it keeps may make a crucial difference.  Foods high in protein content- including dairy- are acidic partly because of their amino acid content.  This acid load requires buffering, which leaches calcium from bone.  Vitamin D is required for calcium to be absorbed and low levels of vitamin D in the diet, or lack of adequate sun exposure to manufacture it in the skin, will reduce the effect of calcium ingestion on bone.  Bone also appears to require the trace elements boron and vanadium, and vitamin K.  When nutrients are provided in isolation, they may not function as intended.

Whereas dietary guidelines in the US call for approximately 1000mg of calcium daily in most age groups, the World Health Organization recommends only about half as much.  Osteoporosis rates are lower in many places around the world with lower calcium intake than in the US.  It may be that the high protein content of the US diet requires a higher calcium intake to compensate.
Despite the many uncertainties and the need for more research, there are reasonable steps you can take right now to lower your risk of osteoporosis.  Limiting intake of cola would seem prudent until the final verdict comes in, especially since soda has other adverse health effects and offers no health benefits.  Use foods and/or supplements to ensure a daily calcium intake of roughly 1000mg, and a vitamin D intake of at least 400IU.  Eat a diet that places a greater emphasis on plant than animal foods, and keep protein to 25% or less of total calories.  

The most important defense is to put your bones to use.  Consistent weight bearing exercise throughout life applies stress to bone, and makes them grow denser to compensate.  Since peak bone density is reached by the mid 30s, it is activity patterns in youth that matter most for building bone.  But physical activity later can slow the rate of bone loss.  Of course, physical activity also strengthens muscles, and improves balance and overall functionality, reducing the likelihood of a fall that could cause thin bone to result in fracture.


The science of osteoporosis prevention will keep moving forward, and offer us more insights as time goes by.  In the meantime, keep yourself moving to benefit from what know with greatest confidence at present.
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