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Adequate calcium intake without adequate protein intake may not protect against fracture

Researchers at the Centers for Disease Control and Prevention (CDCP) in Atlanta, Georgia used data from the 1999-2002 National Health and Nutrition Examination Survey (NHANES) to examine the associations of total calcium intake and dietary protein intake with risk of fracture.  A total of 2,006 postmenopausal women aged 50 or more were included in the study.  The participant’s total calcium intake from food and supplements was classified into three categories: 1) <400 mg/day; 2) 400-<1200 mg/day, and 3) >1200 mg/day.  Participants consumed on average 791 mg/day of total calcium and 61 gm/day of dietary protein.  After adjusting for several factors known to influence fracture risk, “total calcium intake was not associated with fracture risk.”  Women with a high total calcium intake (>1200 mg/day) and a lower intake of dietary protein (<46 gm/day) had a significantly higher risk of fracture than those with the lowest total calcium intake.  However, women with both a higher intake of dietary protein (>70 gm/day) and a higher intake of total calcium (>1200 mg/day) had a lower risk of fracture that the authors describe as “protective”, although it was statistically insignificant.  The authors say “it is possible that protein and calcium act synergistically on bone if both are present in adequate dietary amounts,” but that studies will be needed to determine the optimal proportion of calcium and protein intake needed to reduce the risk of fracture.  [Zhong Y, et al., Nutrition, 25: 647-654, 2009]  

Four risk factors for obesity do not have a caloric value

This study investigated the independent contribution of nine risk factors for adult overweight and obesity previously identified in participants (18-64 years) of the Quebec Family Study.  Both a cross-sectional and longitudinal (6-year follow-up) analysis was performed.  In the cross-sectional sample, the researchers tested whether short sleep duration, high disinhibition eating behavior, low dietary calcium intake, high susceptibility to hunger behavior, nonparticipation in high-intensity physical exercise, high dietary restraint behavior, nonconsumption of multivitamin and dietary supplements, high dietary fat intake, and high alcohol intake were associated with overweight/obesity (BMI >25 kg/m2).   

Results:

· After adjustment for age, socioeconomic status and all other risk factors, “only individuals characterized by short sleep duration, high disinhibition eating behavior, and low dietary calcium intake had significantly higher BMI compared to the reference category in both sexes.”  

· “Over the 6-year follow-up period, short-duration sleepers, low calcium consumers, and those with a high disinhibition and restraint eating behavior score were significantly more likely to gain weight and develop obesity.  

Citing a recent review paper, the authors note that “Research over the past decade has suggested an effect of calcium on energy and fat balance and has emphasized the importance of an adequate intake of dairy foods, particularly skimmed and partly skimmed milk.”

Although obesity is generally thought to occur due to positive energy balance caused by reduced physical activity, excessive caloric or high-fat intakes, the authors say the four factors that best predicted variations in BMI in this study, “do not have a caloric value per se.”  They conclude, “Health practitioners and clinicians may need to address a broader range of influential factors to more adequately address the obesity epidemic.”  [Chaput J-P, et al., Obesity, 17: 1964-1979, 2009]

Higher calcium and vitamin D intakes are associated with lower risk of type 2 diabetes

Japanese researchers examined prospectively the associations of calcium, vitamin D and dairy foods intake with the risk of type 2 diabetes in 59,796 middle-aged and older men and women who participated in the Japan Public Health Center-based Prospective Study.  Over a 5-year follow-up period, “calcium intake was not associated with a significantly lower risk of type 2 diabetes”.  In addition, “Vitamin D intake alone was not appreciably associated with the risk of type 2 diabetes either in men or in women.”  However, among participants with a higher vitamin D intake (median or greater), the highest vs. lowest calcium intake was associated with a significantly 38% lower risk of type 2 diabetes in men and a 41% lower risk in women.  In women (but not men), a higher intake of dairy foods was associated with a significantly lower risk of type 2 diabetes.  The researchers note that women consumed greater amounts of calcium and dairy products than men, and speculate that risk reduction may only occur above a certain level of intake.  Median daily calcium intake was 546 mg for women and 404 mg for men; median daily intake of dairy products was 171 gm for women and 111 gm for men.  The authors say these findings suggest that calcium and vitamin D may act jointly, rather than independently, to lower the risk of type 2 diabetes.  [Kirii K, et al., Diabetologia, published online October 13, 2009]

Vaccenic acid supplementation improves the lipid profile of rats

Vaccenic acid (VA), a naturally derived trans fat, accounts for 70% of the total trans fatty acids found in milkfat and meat.  Upon ingestion, it is synthesized to cis-9, trans-11 conjugated linoleic acid in animals and humans. Canadian researchers hypothesized that long-term supplementation of VA in a rat model of metabolic syndrome (JCR:LA-cp rats) would improve abnormal blood lipids through its effect on lipid metabolism.  A group of obese rats were randomly assigned to consume a control diet or an isocaloric control diet supplemented with 1% purified VA for 16 weeks.  A control group of lean rats were fed the control diet for the same period of time.  Results showed that supplementation with VA resulted in a 50% reduction in plasma triglycerides, as well as reductions in plasma total cholesterol, LDL-cholesterol, and non-esterified fatty acids in these rats.  In addition, VA supplementation substantially improved blood lipids after a meal.  The effects of VA supplementation were due to its influence on fat synthesis pathways, including suppression of hepatic fatty acid synthesis enzymes and intestinal chylomicron secretion.  [Wang Y, et al., J Nutr, 139: 2049-2054, 2009] 

High protein diet has no harmful effects on bone in rats

The acceptable macronutrient distribution range (AMDR) for protein is currently set by the Institute of Medicine at between 10 and 35 percent of calories.  Higher protein diets have become increasingly popular for weight loss and maintenance. However, the researchers say there is limited long-term experimental evidence that the upper end of the recommended protein intake range is safe, particularly for bone.  Canadian researchers investigated the long-term affect of a high protein (35% of calories) diet on bone metabolism, mass and strength  throughout the lifespan of adult rats.  Eighty female Sprague-Dawley rats were randomly assigned to receive a normal-protein (15% of calories) diet or a high-protein (35% of calories) diet for 4, 8, 12, or 17 months to correspond to acquisition of peak bone mass (4 months), maintenance of bone (8 months), early postmenopause (12 months), and advanced aging (17 months).  All micronutrients, including calcium, were standardized between the two diets.  Results showed that “high mixed protein consumption was associated with reduced weight, fat mass, and higher lean body mass, but not deleterious effects to bone.”  Bone mineral content of the upper and lower leg and spine, when adjusted for weight, was 10-13% higher in rats fed the high-protein diet when compared to the control group – while markers of bone architecture and strength were unaffected.  The authors conclude, “High protein diets at 35% of energy lower body fat content without hindering the mechanical and weight-bearing properties of bone.”  Therefore, “A mixed high protein diet containing adequate calcium levels at the current upper 35% of energy can be deemed safe in respect to long-term bone health in rats.”  [Pye KM, et al., J Nutrition, 139: 2099-2105, 2009]

Lower intakes of grains, vegetables, and milk associated with higher marker of inflammation in children and teens

C-reactive protein (CRP) is a biochemical marker for sub-clinical inflammation that may predict future cardiovascular disease.  Researchers at Boston University School of Medicine used data from the 1999-2002 National Health and Nutrition Examination Survey to explore the relationship between food intake and CRP levels in more than 4,000 children and adolescents.  Results showed that children in the lowest CRP category consumed significantly more grains, vegetables, and dairy foods, after adjusting for age, gender, race/ethnicity, height, socioeconomic status, and sedentary behavior.  After controlling for either BMI or waist circumference, the beneficial association between dairy food intake and CRP levels was no longer statistically significant.  The authors say, “It is possible that the association between dairy and CRP is explained by previously shown beneficial effects of dairy intake on body composition.”  They also note that “Dairy intake may also be linked with greater satiety or a healthier diet in general.”  Upon investigating subgroups, the researchers found that fluid milk intake was significantly associated with lower CRP levels, while cheese was not.  Other food subgroups associated with a beneficial effect on CRP levels are citrus fruits, melons, berries, tomatoes, total non-starchy and total starchy vegetables.  The authors say these relationships should be further studied in prospective studies.  [Qureshi MM, Singer MR, and Moore LL, Nutrition and Metabolism, 6: 40, 2009]

iron-fortified milk increases iron stores in New Zealand toddlers

Nonanemic iron deficiency may be as high as 30% in New Zealand and other advantaged countries.  This 20-week randomized placebo-controlled trial investigated the effectiveness of increasing the consumption of red meat or consuming iron-fortified milk on improving iron status in 215 healthy nonanemic toddlers (12-20 months).  The toddlers were assigned to one of three groups: 1) red meat – toddlers were encouraged to consume ~2.6 mg of iron from red meat dishes daily; 2) iron-fortified milk replaced regular milk; 3) control group – toddlers milk replaced with non-fortified cow’s milk.  Results showed that serum ferritin (measure of iron stores) increased by 44% in the iron-fortified milk group, did not change in the red meat group, and decreased in the control group.  Dietary iron intakes were 20% higher in the meat group and 126% higher in the iron-fortified milk group, when compared to the control group.  The researchers conclude that food-based strategies can be used to improve the iron status of New Zealand toddlers.  The researchers say that both the iron-fortified milk strategy and the increased red meat strategy “are likely to prevent the decline in iron stores that can occur during the second year of life”, but “only the iron-fortified milk strategy is likely to ensure an increase in toddlers’ iron stores.”  [Szymlek-Gay EA, et al., Am J Clin Nutr, published online ahead of print October 14, 2009]

In Brief…

Feeding whole milk to infants from 9-12 months influences IGF-I but not growth

Whole cow’s milk can be introduced into the infant diet at 9 or 10 months of age according to official recommendations in Denmark, Sweden and Canada.  Researchers in Denmark conducted a randomized controlled trial to investigate the effects of high protein intake in the form of whole milk vs. infant formula on growth and insulin-like growth factor I (IGF-I) in infants from 9 to 12 months of age.  Results showed, “There was no effect of the milk intervention on change in weight or length,” or on energy intake.  Infants in the whole milk group consumed a 2.7% greater proportion of their calories as protein than those in the formula group.  Boys in the whole milk group (but not girls) had a 27% higher blood levels of IGF-I than those in the infant formula group.  Even though the researchers found no effect of milk type on growth in this 3-month intervention study, they say the positive association they found between the proportion of protein in the diet and IGF-I in boys between 9 and 12 months “is consistent with the hypothesis that a high milk intake stimulates growth.”  They say studies are needed to determine the long-term effect of a high protein intake during the complementary feeding period.  [Larnkjaer A, et al., European Journal of Clinical Nutrition, 63: 956-963, 2009]  

A varied recommended diet is associated with better cognitive function

This prospective study examined associations between an index of diet quality and cognitive function and decline among 3,634 elderly men and women (>65 years) enrolled in the Cache Country Study on Memory and Aging (CCMS) in Utah.  Cognition was assessed by an adapted version of the Modified Mini-Mental State Examination (3MS) at baseline and at three subsequent interviews over an 11-year period.  Food intake was assessed at baseline using a validated food frequency questionnaire.  A recommended food score (RFS) and a non-recommended food score (non-RFS) were calculated by adding the foods recommended by the current Dietary Guidelines (i.e., low-fat milk/milk products, fruit/fruit juice, vegetables/vegetable juice (not including potatoes), whole grains, non-fried fatty fish, nuts) as well as those that were not recommended (i.e., processed meats, refined bread and grains, French fries/chips, sweets).  Results showed, “A dietary pattern that provided a variety of foods recommended in the current Dietary Guidelines for Americans, including fruits, vegetables, whole grains, nuts, fatty fish, and low-fat milk and low-fat dairy products, was associated with better cognitive test scores than were diets that contained few of these foods.”  The effect of diet quality on cognition was more than double that of a known genetic risk factor for Alzheimer’s disease.  [Wengreen HJ, et al., J Nutr, 139: 1944-1949, 2009]

Vitamin D supplementation prevents falls in older individuals

This paper reports the results of a meta-analysis testing the effectiveness of supplemental vitamin D and active forms of vitamin D with or without calcium in preventing falls among individuals age 65 years or older.  Results showed that 700-1,000 IUs of supplemental vitamin D reduced the risk of falling by 19% -- to a similar degree as the active forms of vitamin D (1,25-dihydroxyvitamin D3 or 1α-hydroxycalciferol).  However, the active form of vitamin D carries the risk of increasing blood calcium levels.  A high dose (700-1,000 IU/day) of supplemental vitamin D2 reduced falls by 12%, but was less effective than vitamin D3, which reduced falls by 26%.  The researchers found that no fall reduction was achieved at less than 700 IU of vitamin D per day or at blood levels of vitamin D less than 60 nmol/L.  [Bischoff-Ferrari HA et al., BMJ, published online ahead of print, 2009]
Definitions of the metabolic syndrome are harmonized

The metabolic syndrome is a clustering of risk factors for cardiovascular disease and type 2 diabetes mellitus.  These factors include, elevated blood pressure, abnormal blood lipids (high triglycerides and low HDL-cholesterol), raised fasting blood glucose, and central obesity.  Over the past decade, different organizations have proposed various diagnostic criteria for the metabolic syndrome.  This article represents the outcome of a meeting between several major organizations to unify the criteria.  Organizations participating were the International Diabetes Federation Task Force on Epidemiology and Prevention; National Heart, Lung, and Blood Institute; American Heart Association; World Heart Federation; International Atherosclerosis Society; and the International Association for the Study of Obesity.  These organizations agreed that a person could be diagnosed as having the metabolic syndrome if three out of the five risk factors were present, and cutpoints were agreed upon.  While the writers of this statement recognize waist circumference as a useful screening tool, they say further studies are needed to explore the relationship between waist circumference and metabolic risk in different populations and ethnic groups.  [Alberti KGMM, et al., Circulation, 120: 1640-1645, 2009]

Isomer-specific effects of CLA found on gene expression

The main sources for conjugated linoleic acid (CLA), attributed with various beneficial health effects, are meats and dairy products of ruminant animals.  Researchers at The Pennsylvania State University and University of Vigio used a mouse macrophage cell line (RAW 264.7) to investigate how different forms (isomers) of conjugated linoleic acid regulate gene expression.  The mouse cells were treated with five different CLA isomers.  Results showed distinct isomer-specific gene activation.  For example, the 9E, 11E-CLA regulated the most genes, including those related to immune cell activation, DNA replication, lipid transporter activity, protein-tyrosine kinase activity, cell cycle regulation, chemokine activity and inflammatory response.  The researchers say, “CLA isomers have a potential to be used as a therapeutic purpose.”  “Understanding the effects of the individual CLA isomers helps us to make a combination of the CLA isomers in dietary supplements to maximize its healthful effects and minimize its harmful effects.”  [Lee Y, et al., Journal of Nutritional Biochemistry, 20: 848-859, 2009]
Other Publications of Interest

· Vitamin D status and the risk of cardiovascular disease death.  [Kilkkinen A, et al., American Journal of Epidemiology, 170(8): 1032-1039, 2009] Using data on more than 6,000 men and women enrolled in the Mini-Finland Health Survey, researchers found that a low blood level of vitamin D was associated with a higher risk of a fatal cardiovascular event, particularly cerebrovascular death.  
· Are energy-dense foods really cheaper?  Reexamining the relation between food price and energy density.  [Lipsky LM, Am J Clin Nutr, 90: 1397-1401, 2009]  This paper, exposing the methodological weakness of comparing energy density with energy cost, found that energy cost was higher for produce than for snacks – however total price and unit price were lower for produce.
· Incidence and mortality of hip fractures in the United States.  [Brauer CA, et al., JAMA, 302(14): 1573-1579, 2009] This study that examined trends in hip fracture incidence and resulting mortality over 20 years in the U.S. Medicare population, found that hip fracture incidence and subsequent mortality in both men and women steadily declined between 1995 and 2005, possibly due to increased use of osteoporosis drugs or lifestyle modifications such as calcium and vitamin D supplementation, avoidance of smoking, and weight-bearing exercise.  However, in patients with hip fracture, complications have increased over time.  
· Soy isoflavone supplementation and bone mineral density in menopausal women: a 2-year multicenter clinical trial.  [Wong WW, et al., Am J Clin Nutr, 90: 1433-1439, 2009]  This multi-center, randomized, double-blind, placebo-controlled 20-month trial found that “daily supplementation with 120 mg soy hypocotyl isoflavones reduces whole-body bone loss but does not slow bone loss at common fracture sites in healthy postmenopausal women.”
· Loss of hip BMD in older men: The Osteoporotic Fractures in Men (MrOS) Study.  [Cawthon PM, et al., Journal of Bone and Mineral Research, 24(10): 1728-1735, 2009]  This study of approximately 5,000 community-dwelling older men found that loss of BMD accelerates with increasing age and is the most rapid in those with the lowest BMD at baseline, providing insight into the increase in fracture risk that occurs with age.
· Differential trends in weight-related health behaviors among American young adults by gender, race/ethnicity, and socioeconomic status: 1984-2006.  [Clarke PJ, et al., American Journal of Public Health, 99(10): 1893-1901, 2009]  This study of temporal trends from 1984-2006 in six weight-related health behaviors found that Black women, Hispanic women, and men with lower socioeconomic status had declining trends in positive weight-related health behaviors compared with White young adults with higher socioeconomic status.  
· Prevention of overweight in preschool children: results of kindergarten-based interventions.  [Jouret B, et al., International Journal of Obesity, 33: 1075-1083, 2009]  This 2-year study evaluated two kindergarten-based strategies for reducing overweight in preschool children in France.  Results showed that simple measures such as increasing awareness about overweight and health, and periodic monitoring of height and weight “could be useful to reduce overweight in young children from underprivileged areas.”
· How many vegetarians are there? The Vegetarian Resouce Group asked in a 2009 national poll  [Stahler C, Vegetarian Journal, 28: 12-13, 2009]  This recent poll conducted by the Vegetarian Resource Group (VRG) found that 3% of U.S. adults are vegetarian (never eat meat, poultry, and fish/seafood), and 1% are vegan (never eat meat, fish, fowl, dairy, eggs, or honey).
· Ketogenic diet disrupts the circadian clock and increases hypofibrinolytic risk by inducing expression of plasminogen activator inhibitor-1.  [Oishi K, et al., Arterioscler Thromb Vasc Biol, 29: 1571-1577, 2009]  Japanese researchers found that mice fed a low carbohydrate high-fat ketogenic diet had disruptions in their circadian clocks which induced abnormal expression of plasminogen activator inhibitor-1, and the potential for sudden heart attack or stroke.     
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