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NDC Research Update

children with low calcium intakes benefit from increasing calcium and dairy intake

Understanding the relationship between calcium, dairy associated nutrients and dairy products on the bone health of children is important to public health.  This meta-analysis examined the impact of dietary calcium and/or dairy supplementation on bone mineral content (BMC) of children.  Data were pooled from randomized controlled trials and observational studies.  Pooled data from 21 randomized controlled calcium/dairy supplementation trials showed a non-significant increase in total body bone mineral content.  However, when the analysis was limited to studies of children with low baseline calcium intakes, calcium/dairy supplementation had a 25 times greater effect on total body BMC as compared to children who already consumed adequate amounts of calcium.  Pooling data from two randomized controlled studies using calcium/dairy supplementation plus vitamin D was also associated with an increase in BMC of the spine (there was no available data for other sites).  The authors say, “This further supports the contention that calcium/vitamin D positively affects this measure of bone health in children.”  

Although certain investigators have urged that the current policy recommendations on calcium/dairy products for children should be revised, the authors contend that calls for such revisions are premature and, at present, based on misinterpretations of the existing data.  The authors conclude that it is likely that calcium/dairy food intake has a much more profound impact on bone accretion in children than presently appreciated, particularly among those with dietary intakes below currently recommended levels.  Thus, in the absence of convincing data to the contrary, current dietary calcium recommendations for children and adolescents appear justified.  [Huncharek M, Muscat J, and Kupelnick B, Bone, 43: 312-321, 2008]

NDC Research Update

Dairy food consumption in childhood benefits adolescent bone health

Short-term studies suggest a link between higher intakes of dairy and higher peak bone mass in children and adolescents; however, few long-term studies regarding dairy intake and peak bone mass have been performed.  This 12-year prospective study used data from 106 children in the Framingham Children’s Study to evaluate average dairy food intake throughout childhood on adolescent (15-17 years) bone mineral content (BMC), bone area (BA), and bone mineral density (BMD).  The children were 3-5 years old at the beginning of the study.  Nutrient intake was assessed using 3-day food diaries.  Four sets of 3-day food diaries were collected during the first year and one to two sets of 3-day food diaries were collected in each of the following years. Less than two servings of dairy per day was defined as lower dairy intake while two or more servings of dairy per day was defined as higher dairy intake.   

 “Dairy intake,” say the authors, “whether alone or in combination with other dietary factors, had a strong beneficial effect on all bone outcomes.” 

Results of consuming dairy foods alone:


•
Children who consumed two or more servings of dairy per day had significantly higher BMC, BA, and BMD than children consuming less than two servings of dairy per day.


•
Children who consumed two or more servings of dairy per day had significantly higher BMC levels in the arms, legs, trunk, ribs, and pelvis.

The combined effects of dairy foods and foods from other USDA food groups:


•
Children with higher intakes of both dairy and another selected food group had higher BMC, BA, and BMD than children consuming lower intakes of both food groups.


•
Children having a higher intake of both dairy and meat/other non-dairy proteins had the highest level of BMC (3,090.1 grams), whereas those with a lower intake of dairy and meat/other non-dairy proteins had one of the lowest levels of BMC (2,740.2 grams.)

“This study provides longitudinal evidence that childhood dairy intake directly affects adolescent bone health,” conclude the authors.  They add, “The findings of this study confirm the importance of a diet rich in dairy and other protein sources on adolescent bone mass.”  [Moore LL, et al., J Pediatrics, online Aug 13, 2008]

Evidence that Probiotics and yogurt maintain health

This paper reviews the evidence that consuming probiotics-containing products might be able to help healthy people maintain their health.  The author discusses recent studies that provide evidence that probiotics may reduce the risk of getting sick for healthy people in high-risk situations, such as children in day care centers, premature infants, people taking antibiotics, or infants with a family history of allergies.  These benefits may be the result of improved immune status, fewer intestinal infections, or improved intestinal integrity.  For example, a 12-week feeding study of healthy infants in day care found that infant formula supplemented with L. reuteri showed “significant improvement in episodes of diarrhea, clinic visits, absences from child-care center, and number of antibiotic prescriptions.  Healthy adults given a multivitamin plus a cocktail of three different probiotics strains (B. longum SP 07/3, B. bifidum  MF 20/5, and L. gasseri PA 16/8) experienced a reduction in duration of colds, bronchial symptoms, and days of fever compared to those taking a multivitamin alone.  The author says consumers can choose whether to consume probiotics as a dietary supplement or in yogurt or other foods, since studies have not yet been conducted comparing effectiveness between probiotic delivery vehicles.   However, she states that when probiotics are delivered in yogurt, a consumer gets the added nutritional benefit of calcium, high quality protein, and other vitamins and minerals.  When probiotics are delivered in foods, the chance of long-term consumption is improved.  The author concludes, “Regardless of format, however, the need is great for controlled studies that determine what extent of benefits probiotics foods or dietary supplements hold for healthy consumers.”  [Sanders ME, J Clin Gastroenterol, 42(2): S71-S74]

A high sodium/low potassium intake may increase the risk of cardiovascular disease

Researchers in Japan investigated the relationship between sodium and potassium intakes and death from cardiovascular disease in more than 58,000 adults (40-79 years) living in 45 communities across Japan, a population whose average sodium intake is high.  Each person was followed from the date their baseline questionnaire was completed until the time of death or the end of the follow-up period (1989 to 2003).  Deaths from total stroke, stroke subtypes, coronary heart disease, and total cardiovascular disease were recorded.  Results showed sodium intake was positively associated with death from total stroke, ischemic stroke, and total cardiovascular disease.  After adjustment for potentially confounding factors, a high vs. low sodium intake was associated with a 55% increased risk of death from total stroke, double the risk of death from ischemic stroke, and a 42% increased risk of death from total cardiovascular disease.  Potassium intake was associated with a 35% reduced risk of death from coronary heart disease and a 27% reduced risk of total cardiovascular disease.  The positive associations between sodium intake and death from stroke and total cardiovascular disease were independent of potassium intake and were observed for both normal weight and overweight persons.  The associations between potassium and reduced risk of death from coronary heart disease were more pronounced when sodium intake was high.  The authors conclude, “Our findings suggest that a reduction in sodium intake may help prevent stroke and an increase in potassium intake may help prevent coronary heart disease.”  [Unesawa M, et al., Am J Clin Nutr, 88: 195-202, 2008]  [Editor’s note:  A study recently published in the Journal of the American College of Nutrition, found that increased consumption of dairy products had a significant positive impact on potassium intake for all age groups in the U.S. (McGill CR, et al., J Am College Nutr, 27(1): 44-50, 2008)]

Low-fat dairy food consumption was associated with lower blood pressure in older persons

Researchers in Spain assessed the relationship between low-fat diary product intake and blood pressure levels and changes in blood pressure over 12 months in more than 2,000 older adults (men 55-80 years; women 60-80 years).  Dietary intake was assessed at baseline and at the end of 12 months using a semi-quantitative food frequency questionnaire.  Partially skimmed milk, skimmed milk, skimmed yogurt and cottage cheese were considered low-fat dairy products in this study.  Results showed that a higher low-fat dairy consumption was associated with a significantly lower systolic blood pressure after the 12-month follow-up.  No significant trends were observed for whole fat dairy foods.  The authors say the observed magnitude of blood pressure reduction associated with low-fat dairy food intake was not large (i.e., up to 4 mmHg systolic).  However, they say, “Reductions of 2-5 mmHg in average blood pressure levels at the population level may reduce all-cause mortality, fatal CHD, and fatal stroke by 7%, 9%, and 14%, respectively.” These findings are consistent with those of previous studies.  The authors conclude, “The current study fills one gap in the available evidence about the effects of dairy products in elderly high-risk populations, suggesting that low-fat diary products could also be potentially beneficial in this group.”  [Toledo E, et al., British J Nutr, pp. 1-9, 2008]

higher dairy intake associated with lower fat mass in postmenopausal women

Recognizing that “Increased dietary calcium without energy restriction is associated with decreased fat mass in both animals and humans,” researchers at California State University examined the relationship between calcium intake and body composition and body fat distribution in 49 Caucasian postmenopausal women aged 50-73 years.  Archived data from a previous study that examined the relationship of body fat distribution, bone density, and hormone concentrations were used for this analysis.  Twelve of the women were classified as obese, 19 as overweight, and two women were underweight.  Calcium intake from food and supplements combined as well as daily servings of dairy products was assessed from a 3-day food record.  

Results:


•
A higher calcium intake was associated with significantly lower abdominal fat mass and percent body fat.  


•
When calories were controlled, a higher calcium intake was associated with a significantly lower percent body fat.  


•
When the data was analyzed based on BMI subgroup (<25 and >25), a higher calcium intake was associated with a lower percent body fat only in the low BMI subgroup.  The authors say, “Since energy intake appears to override the association between calcium intake and adiposity (body fatness), the association between calcium intake and adiposity may not be apparent in the obese, who often consume excessive calories.” 


•
Approximately half (27) of the women consumed an average of 1-2 servings of dairy foods per day, while the other half (20) consumed an average of 3-4 servings per day.  “When controlling for caloric intake, fat mass was significantly higher in the lower dairy intake group compared to the higher dairy intake group,” the paper states.   

The authors discuss potential mechanisms whereby calcium intake may modulate body fatness: 1) increased intracellular calcium (caused by a low calcium intake) which increases fat cell synthesis and inhibits fat breakdown, and 2) calcium reducing fat absorption in the gut.  “The possibility that calcium can favorably shift body composition at a time when women are at risk of gaining weight,” say the authors, “can be an added benefit of adequate dietary calcium intake.”  [Heiss CJ, Shaw SE, and Carothers L, J Am College Nutr, 27(2): 260-266, 2008]

milk improves hydration status but not exercise capacity

Previously these UK researchers have shown a beneficial effect of milk consumption on fluid balance during recovery following exercise in the heat.  This study examined the effectiveness of skimmed milk in restoring exercise capacity following intermittent exercise in the heat.  Seven healthy male volunteers consumed a carbohydrate-electrolyte (CE) solution (Coca Cola Powerade) or skimmed milk in a volume equal to 150% of body mass loss following a 2% body mass loss induced by intermittent cycle exercise in the heat.  At the end of a 3-hour recovery period, those in the milk group were in positive fluid balance, while those in the CE group were euhydrated (back to baseline hydration status).  The amount of potassium ingested by the milk group far exceeded sweat and urine losses, and subjects remained in positive potassium balance, while those in the CE group did not ingest enough potassium to replace losses and were in net negative potassium balance.  Participants then completed an exercise capacity test, and time to exhaustion was measured.  Despite the effect on fluid retention, exercise capacity for the milk group was not different than that of the commercially available carbohydrate electrolyte drink.  Even so, the authors say, “Exercise capacity was as good after consumption of milk as when a drink formulated and marketed to improve exercise performance was consumed.” [Watson P, et al., Eur J Appl Physiol, epub July 10, 2008]

In Brief…

Higher consumption of industrially produced trans fatty acids are associated with increased risk of colorectal cancer

Researchers at the University of North Carolina at Chapel Hill used data from 622 adults who underwent complete colonoscopy to investigate the association between colorectal adenomas (precursor to colon cancer) and the consumption of industrially produced trans fatty acids (i.e., hydrogenated vegetable oils).  They speculate that trans fatty acid consumption could increase the risk of colorectal adenomas by altering the concentration of fatty acids/bile acids in the colon, increasing oxidative stress and systemic inflammation, or by promoting insulin resistance and increased cellular proliferation.  Trans fatty acid consumption was compared between the 173 participants with a colorectal adenoma (cases) and the 449 participants who were adenoma-free (controls).  After adjusting the data for other factors  that may influence risk (caloric intake, alcohol consumption, physical activity, race, age, sex, and body mass index), results showed the highest trans fatty acid consumption (6.54 gm/day) was associated with an 86% increased risk of colorectal adenoma when compared to the lowest intake (3.63 gm/day).  Adenomas in the proximal colon were more strongly associated with high consumption of trans fatty acids than those of the distal colon.  The prevalence of adenomas was increased only in those with the highest levels of trans fatty acid intake, demonstrating a threshold effect.  The authors say these results “further support recommendations to limit consumption of trans fatty acids.  [Vinikoor LC, et al., Am J Epidemiol, 168: 289-297, 2008]

AHA issues a Scientific Statement on population-based prevention of obesity

The American Heart Association Council on Epidemiology and Prevention, Interdisciplinary Committee for Prevention issued a Scientific Statement, “Population-Based Prevention of Obesity: The Need for Comprehensive Promotion of Healthful Eating, Physical Activity, and Energy Balance.” “The importance of effective interventions to reduce obesity and related health risks has increased in recent decades because the number of adults and children who are obese has reached epidemic proportions,” the report states.  “Treatment alone cannot curb the epidemic.”  This lengthy review provides a rationale for population-based obesity prevention efforts and research.  It is intended for health professionals, policy makers, and consumer advocates who may contribute to prevention efforts.  The statement complements published statements, workshops, and guidelines from the American Heart Association and other organizations that described the effects of obesity and weight loss on cardiovascular risk factors and provide guidance for obesity assessment, treatment, and lifestyle interventions.  [Kumanyika SK, et al., Circulation, 118: 428-464, 2008]

Rationale for lower calcium intake in older women to prevent hip fracture

This paper reviews the scientific evidence for the effectiveness of calcium supplementation in reducing the risk of hip fracture.  The authors cite a meta-analysis of 17 studies that concluded that calcium intake with or without vitamin D resulted in fewer total fractures.  They contend, based on their own study, that calcium supplementation has a differential effect on hip and other bone sites – decreasing fracture risk in the spine, forearm, and total body, but significantly increasing hip fracture risk.  They explain that the hip is different from other bones in that bone size expands to compensate for the decline in bone mineral content that occurs with aging.  They say the use of calcium supplements reduces circulating parathyroid hormone levels and may inhibit hip bone expansion.  The authors conclude, “Until there are further trial results to clarify this area, the present findings suggest that reliance on high calcium intake to reduce the risk of hip fracture in older women is not appropriate. . . Collectively, these findings provide a rationale for a lower total calcium intake in older women than is currently recommended.”  [Reid IR, Bolland MJ, and Grey A, Osteoporos Int, 19: 1119-1123, 2008]

A low-fat dietary pattern does not reduce diabetes risk in postmenopausal women

Researchers of the Women’s Health Initiative -- a randomized, controlled trial conducted at 40 clinical centers from 1993 to 2005 among more than 48,000 postmenopausal women (50-79 years) – assessed the effects of a low-fat dietary pattern on incidence of treated diabetes.  Women were randomly assigned to follow their usual diet or a 20% low-fat dietary pattern with increased vegetables, fruits, and grains.  Over the 8-year period, incidence of diabetes (treated with oral agents or insulin) was assessed.  Results showed the intervention group lost significantly more weight (difference of 4 pounds after 7.5 years) than the comparison group.  However, “A low-fat dietary pattern among generally healthy postmenopausal women showed no evidence of reducing diabetes risk after 8.1 years,” the researchers conclude.  [Tinker LF, et al., Arch Intern Med, 168: 1500-1511, 2008] 

Other Publications of Interest

A priori-defined dietary patterns and markers of cardiovascular disease risk in the Multi-Ethnic Study of Atherosclerosis (MESA).  [Nettleton JA, et al., Am J Clin Nutr, 88: 185-194, 2008]

Modifications to the Healthy Eating Index and its ability to predict obesity: the Multi-Ethnic Study of Atherosclerosis.  [Gao SK, et al., Am J Clin Nutr, 88: 64-69, 2008]

Dietary patterns as identified by factor analysis and colorectal cancer among middle-aged Americans.  [Flood A, et al., Am J Clin Nutr, 88: 176-184, 2008]

Defining dietary consumption: is the sum greater than its parts?  [Slattery M, Am J Clin Nutr, 88: 14-15, 2008]

Dietary patterns and risk of mortality from cardiovascular disease, cancer, and all causes in a prospective cohort of women.  [Heidemann C, et al., Circulation, 118: 230-237, 2008]

Dietary patterns and longevity: Expanding the blue zones.  [Appel, LJ, Circulation, 118: 214-215, 2008]

