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ABSTRACT

BACKGROUND: Insufficient calcium intake is common in adolescents. Higher 
intake of dairy sources of calcium has been linked to lower total body, visceral and 
subcutaneous adiposity. Any differential associations between dairy calcium or 
non-dairy calcium and skeletal muscle fat have yet to be determined, particularly 
in adolescents wherein the relationship between these dietary components and 
whole body and regional adiposity remains unclear.

SOURCE OF DATA: Baseline and three-year follow-up data from 165 girls who were 
participants in the “Jump-In: Building Better Bones Study”.

DESIGN: Prospective, observational measures repeated at a three year interval.

OBJECTIVE: Examine the relationships of dairy calcium and non-dairy calcium with 
skeletal muscle fat, android fat, and total body fat in healthy girls aged 8–13 years.

METHODS: Muscle density (mg/cm3), an index of skeletal muscle fat, was 
measured at the calf and thigh on the non-dominant limb using peripheral 
quantitative computed tomography (pQCT). Whole body and central (android) 
percent fat were measured using dual energy x-ray absorptiometry (DXA). Dairy 
calcium and non-dairy calcium intake were assessed using the Harvard Youth/
Adolescent Questionnaire (YAQ). 

RESULTS: Dairy calcium intake was inversely correlated with android percent 
fat (r= -0.13, p=0.09), and positively correlated with calf muscle density (r=0.14, 
p=0.07). In longitudinal analyses based on change (three years – baseline), average 
non-dairy calcium intake was significantly associated with greater positive changes 
in thigh skeletal muscle density (r = 0.18, p=0.02) and calf muscle density (r=0.17, 
p=0.03).

CONCLUSIONS: Higher dairy calcium consumption is associated with lower 
skeletal muscle fat and lower android fat. Higher non-dairy calcium is correlated 
with decreases in skeletal muscle fat of the thigh and calf over three years. 
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Background

Childhood and adolescent obesity 
is a major public health concern 
and while multi-factorial, the critical 
predictor is a calorie surfeit, relative 
to energy expenditure.1 Dietary 
trends contributing to this imbalance 
also lead to lower intakes of nutrient 
dense foods. In addition to its role 
as an essential nutrient for bone and 
muscle growth, as well as protecting 
against fractures,2 dietary calcium 
has also been shown to regulate 
energy metabolism; thereby having 
the potential to lower obesity risk.3 
During stages of rapid physical 
growth, children have the potential 
of absorbing up to 75% of dietary 
calcium due to increased absorption 
efficacy.2, 4 An adequate intake of 
calcium is crucial to accommodate 
healthy growth and minimize risk of 
disease.

Dairy product contribute 
approximately 70% of the dietary 
calcium intake in Western diets2, 5 
with milk being the leading provider 
in adolescents.6 Epidemiological 
and clinical studies have reported 
that dairy calcium promotes 
more pronounced effects on fat 
mass reduction than non-dairy 
sources do.7 Dairy calcium is likely 
to have this effect due to the 
high calcium content per serving 
and the synergistic bioactive 
absorption promoters (lactose  
and caseinophosphopeptides), 
which contribute to high absorption 
(~ 40%).1, 7 Certain non-dairy dietary 
calcium sources contain the calcium 
absorption inhibitors, oxalic or 
phytic acid, therefore limiting overall 
absorption.8

Most observational studies in 
adults have found significant 

inverse relationships between 
dairy consumption and body mass 
index (BMI), insulin resistance, and 
visceral adiposity.9 While data in 
children are limited, cross-sectional 
studies support the hypothesis that 
a dairy-rich diet is either associated 
with decreased fat mass in children 
or has a neutral effect, although 
longitudinal observational and 
randomized-controlled trials have 
given mixed results.10

Although adipose tissue is the 
primary site for fat accumulation, 
skeletal muscle is another storage 
depot where fat oxidation occurs. 
High fat intake has been related to 
dysfunctional beta oxidation and 
increased intramuscular triglyceride 
stores. Metabolic inhibition of 
fat oxidation and intramuscular 
triglyceride stores have been linked 
to metabolic inflexibility and insulin 
resistance in overweight and obese 
adolescents.11, 12 In a study that 
restricted energy intake in mice, milk 
and whey were found to preserve 
skeletal muscle mass more so than 
calcium alone.6 Since the synergistic 
effects of dairy calcium minimize fat 
gain and preserve skeletal muscle 
mass, it is possible that a dairy-rich 
diet may minimize the development 
of fat deposition within skeletal 
muscle as well as the metabolic 
inhibition of fat oxidation. 

While the relationships of visceral 
and subcutaneous fat depots 
with dietary factors have been 
studied, the relationship between 
skeletal muscle fat deposition 
and dietary factors has not been 
widely explored. Skeletal muscle fat 
deposition is important in that it is 
altered in obesity and is associated 
with impaired glucose tolerance and 
insulin resistance.13-16 The objective 

of this study was to assess the 
relationships of dairy and non-dairy 
calcium with muscle fat content and 
central adiposity, and whole body 
adiposity in adolescent girls over a 
three year period. 

SUBJECTS and METHODS
Study Design and Participants

Data from 165 fourth and sixth grade 
girls, ages 8-13y, participating in the 
“Jump-In: Building Better Bones” 
study was used to examine both 
cross-sectional and longitudinal 
associations between dietary factors 
and measures of adiposity over three 
years. The “Jump-In” (JI) study design 
has been described elsewhere.17 
Briefly, JI was a randomized, 
controlled trial evaluating the effects 
of a structured jumping intervention 
on bone development in young 
girls.17 The study was approved by 
the University of Arizona Human 
Subjects Protection Committee; child 
assent and parental consent were 
obtained for all participants. 

Physical Maturation

Maturation was assessed using 
gender specific equations developed 
by Mirwald18 to estimate maturity 
offset as an estimate of years from 
peak height velocity. Maturity offset 
was estimated using the following 
equation: 
Maturity offset (y) = -9.376 + 
0.0001882*Leg Length (cm) and 
Sitting Height (cm) interaction + 
0.0022*Age (y) and Leg Length (cm) 
interaction + 0.005841*Age (y) and 
Sitting Height (cm) interaction – 
0.002658*Age (y) and Weight (kg) 
interaction + 0.07693*Weight (kg) 
by Height (cm) ratio.
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Dietary Assessment

Total energy, dairy calcium, and 
non-dairy calcium intakes were 
assessed at baseline, year one, 
year two, and year three using the 
validated semi-quantitative Harvard 
Youth/Adolescent Food Frequency 
Questionnaire (YAQ).19 Participants 
completed the YAQ with assistance 
from trained technicians or a parent/
guardian. YAQs were evaluated 
for completeness and coded by 
trained staff following the standard 
protocol.20 YAQs were subsequently 
sent to Channing Laboratories 
(Boston, MA) for nutrient analysis. 

Physical Activity

The validated past year physical 
activity questionnaire (PYPAQ) was 
used to assess physical activity at 
baseline, year one, year two, and year 
three.21 The PYPAQ was modified to 
assess engagement in 41 common 
sport and leisure-time activities 
performed by youth (≥10 times) in 
the past year apart from physical 
education class.22 Participants 
were asked to record the average 
duration, average weekly frequency, 
and the number of months of 
participation for each activity.22 Total 
PYPAQ score was computed using a 
modified algorithm which has been 
reported elsewhere.22 

Anthropometry

Anthropometric measures were 
obtained following standard 
protocols as described in the 
Anthropometric Standardization 
Reference Manual.22 Standing and 
sitting height (measured to the 
nearest 0.1 cm) were assessed at full 
inhalation using a stadiometer (Shorr 
Height Measuring Board, Olney, 

MD). Body mass was measured to 
the nearest 0.1 kg with a calibrated 
digital scale (Seca, Model 881; 
Hamburg, Germany) and body mass 
index (kg/m2) was calculated from 
height and weight. 

Body Composition

Dual energy x-ray absorptiometry 
(DXA) was used to quantify total 
body fat, percent body fat (ratio of 
fat mass to whole body mass), and 
android percent fat using the GE 
Lunar PRODIGY (software version 
5.60.003). The android region was 
delineated using the regions of 
interest (ROIs) described in the 
manufacturer’s manual. Android 
percent fat was calculated from the 
following equation:
[(Android fat mass) / (Android BMC 
+ Android fat mass + Android lean 
mass)] x 100

Participants were positioned 
for whole body scans following 
standard manufacturer protocols. 
The densitometer (GE Lunar 
Radiation Corp; Madison, WI,USA) 
was calibrated and quality assurance 
was performed daily. All scans 
were completed and analyzed by 
a certified technician following 
standard protocol using the 
extended research mode software. 

Peripheral quantitative computed 
tomography (pQCT), a low-dose 
radiation technique, was used to 
measure thigh and leg soft tissue 
composition, including muscle 
density (mg/cm3), at the 20% femur 
and 66% tibia sites relative to the 
respective distal growth plates of 
the non-dominant limb. Scans were 
performed using a Stratec XCT 3000 
scanner (Stratec Medical GmbH, 
Pforzheim, Germany, Division of 

Orthometrix; White Plains, NY, USA) 
and analyzed using Stratec software, 
Version 5.50. All pQCT scans and scan 
analyses were performed by trained 
technicians using the guidelines of 
Bone Diagnostics, Inc. (Fort Atkinson, 
WI, USA). Adipose tissue, skeletal 
muscle, and bone are distinguishable 
as independent tissues based on 
attenuation characteristics, which are 
directly related to tissue composition 
and density, and are estimated 
using edge detection and threshold 
techniques.24, 25 Images were filtered 
prior to being analyzed using 
contour mode 3 (-101 mg/cm3) and 
peel mode 2 (40 mg/cm3) to separate 
adipose (<40 mg/cm3) and muscle/
bone (-40 mg/cm3), respectively.25 
Images were filtered subsequently 
with a 7x7 image filter that clearly 
defined the edge of the muscle and 
eliminated all bone above 120 mg/
cm3.26 This method ensures that 
muscle density was estimated from 
only soft tissue within the edge of 
the muscle. This technique is not 
capable of distinguishing intra-
myocellular from extra-myocellular 
fat, and therefore cannot directly 
measure fat infiltration in skeletal 
muscle. Thus, as a surrogate for fat 
infiltration, muscle density reflects 
both intra- and extra-myocellular 
fat stores and is inversely related to 
muscle fat content such that a lower 
muscle density is indicative of higher 
skeletal muscle fat content.27 

Statistical analysis

Data were analyzed using SPSS for 
Windows statistical software, Version 
19.0 (Chicago, IL, USA). Twenty-one 
individuals were missing one mean 
value at either 1-year or 2-year 
for one or more of the following 
variables: PYPAQ, dairy calcium, 
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non-dairy calcium, and total energy. 
The missing mean was calculated by 
imputing the average of the other 
3 time points. Repeated measures 
ANOVA analyses and bonferroni post 
hoc tests were used to check for 
significant differences between all 
four time points (baseline, year one, 
year two, and year three) of PYPAQ, 
total energy, dairy calcium, and non-
dairy calcium before and after the 
averages for the missing time points 
were imputed.

Means, standard deviations, and 
ranges were calculated. Dietary 
variables included: total energy, total 
calcium, total dairy calcium, and total 
non-dairy calcium. The distributions 
of dairy calcium, non-dairy calcium, 
thigh muscle density, and BMI were 
skewed and were therefore square 
root transformed. Partial correlation 
coefficients from multiple linear 
regression analyses were computed 
in a cross-sectional manner at 
baseline to examine the association 
of dairy and non-dairy calcium, to 
body composition (BMI, % total 
body fat, % android fat, thigh muscle 
density, and calf muscle density) 
after controlling for important 
confounders, which maintained a 
parsimonious model (i.e. ethnicity, 
maturity offset, PYPAQ, and total 
energy).

Longitudinal analyses examined the 
association of dairy and non-dairy 
calcium, to the change (year three 
minus baseline) in body composition 
(Δ BMI, Δ % total body fat, Δ % 
android fat, Δ thigh muscle density, 
and Δ calf muscle density). Repeated 
measures ANOVA and bonferroni 
post hoc tests were used to check 
for significant differences between 
all four time points of the following 
independent and controlled 

variables: PYPAQ, total energy, dairy 
calcium, and non-dairy calcium. 
Repeated measures ANOVA and 
bonferroni post hoc tests showed 
that values of both dairy and non-
dairy calcium were significantly 
different in which the difference 
was small over time. As a result, in 
order to capture a more accurate 
view of dietary intake over time 
and to maintain parsimony of the 
model; average values of dairy and 
non-dairy calcium, PYPAQ, and total 
energy were used in the subsequent 
analyses. Average values of dairy, 
non-dairy calcium, total energy, and 
PYPAQ were then computed using 
all four time points. Change variables 
were computed for BMI, total body 
fat percentage, calf muscle density, 
thigh muscle density, and android 
percent fat. Partial correlation 
coefficients were computed from 
multiple linear 
regression models 
between change 
variables and 
average dairy 
and non-dairy 
calcium in order 
to evaluate 
relationships 
between dietary 
variables and 
changes in whole 
body and regional 
adiposity after 
controlling for 
baseline body 
composition 
variables (i.e. BMI, 
% total body fat, 
% android fat, 
thigh muscle 
density, and calf 
muscle density), 
average PYPAQ, 
average total 

energy, baseline maturity offset, 
and ethnicity. All assumptions 
of the multiple linear regression 
analysis were assessed. A p value of 
≤ 0.05 was considered statistically 
significant.

Results

Baseline and three-year follow-up 
descriptive statistics are shown in 
Table 1. Participant average age at 
baseline was approximately 11 years 
(range of 8 -12 years). On average, 
at baseline the girls were one year 
from achieving peak height velocity 
(PHV) with a range of three years 
before PHV to one year after PHV. 
As defined by U.S. National Center 
for Health Statistics/Centers for 
Disease Control and Prevention 
percentiles for body mass index 
(BMI, kg/m2),17 two percent of the 
sample was underweight (BMI<5th 

Table 1: Descriptive Statistics at Baseline and Follow-up (n=165)

   Baseline 3-year Follow-Up

   Mean ± SD Mean ± SD

Age (y) 10.6 ± 1.0 13.7 ± 1.2

Maturational Status    
 Maturity Offset (y)* -1.2± 1.0  1.6 ± 0.9 

Body Composition    
 BMI (kg/m2) 18.1 ± 2.9 20.7 ± 3.5 
  PYPAQ Score** 5490 ± 4438 6290 ± 5956
 Total Body Fat (%) 26.7 ± 8.5 29.8 ± 7.9
 Android Fat (%) 28.4 ± 11.8 32.5 ± 10.4
 Thigh Muscle Density (mg/cm3) 76.4 ± 1.6 78.3 ± 1.4
 Calf Muscle Density (mg/cm3) 79.1 ± 1.2 81.1 ± 1.1

Dietary Intake    
 Total Energy Intake (kcals/ day) 1613 ± 493 1650 ± 566
 Total Calcium (mg/day) 1003 ± 413 969 ± 452
 Dairy Calcium (mg/day) 728 ± 380 650 ± 390
 Non-Dairy Calcium (mg/day) 278 ± 111 319 ± 191

*Maturity Offset = estimated years from peak height velocity (PHV)
**PYPAQ= past year physical activity questionnaire



  BMI Total Body  Android Thigh Muscle Calf Muscle
  Fat Percentage  Percent Fat Density Density
 (m/kg2) (%) (%) (mg/cm3) (mg/cm3)

Baseline Dairy  
Calcium (mg/day) -0.13 -0.09 -0.13* 0.12 0.14*

Baseline Non-Dairy  
Calcium (mg/day) -0.03 -0.02 0.02 -0.09 -0.11
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percentile), 79% of the sample was 
in the healthy weight range (BMI 
5th to 85th percentile), 13% of the 
sample was overweight (BMI 85th 
to 95th percentile), and six percent 
of the sample was obese (BMI>95th 
percentile). 

The baseline average energy intake 
of this sample was 1613 kcals, below 
the NHANES 2007-200828 national 
average of 1824 kcals, and lower 
than the recommended range of 
1800-2000 kcals for girls of this age. 
Seventy-six percent did not meet the 
recommended 1300 mg/d RDA value 
of calcium for adolescent girls29, 30 
but that was similar to the national 
average (NHANES 2003-2006, 988 
mg/d).The majority of the calcium 
consumed was derived from dairy 
products (728 mg/day).

Cross-sectional analyses with 
baseline data showed that dairy 
calcium was inversely correlated 
and approaching significance with 
android percent fat (r = -0.13, p= 
0.09), and positively associated with 
calf muscle density, approaching 
significance after controlling for 
ethnicity, maturation, PYPAQ, and 
total energy (r = 0.14, p = 0.07) 
[Table 2].

The results of the longitudinal 
analyses examining the relationship 
between average dairy and non-
dairy calcium with changes in 
adiposity after three years are shown 
in Table 3. Average dairy calcium 
showed no significant correlations 
with either whole body or regional 
changes in adiposity. There was a 
significant correlation observed 
between average non-dairy calcium 
and increases in thigh muscle 
density after three years (r = 0.18, 
p=0.02) and calf muscle density (r = 
0.17, p=0.03). 

Discussion

This study examined cross-sectional 
and longitudinal relationships 
of dairy and non-dairy calcium 
with adiposity measured by pQCT 
and DXA in adolescent girls. The 
findings suggest that dairy and 
non-dairy sources of calcium may 
modulate total body, skeletal 
muscle, and abdominal fat as early 
as adolescence, independent of 
physical activity, energy intake, 
maturation, and ethnicity. The 
outcomes suggest that various 
dietary sources of calcium may affect 
regional body fat independently of 
total body fat. To our knowledge, 
this is the first study to examine the 
relationship between dairy and non-
dairy calcium with skeletal muscle fat 
content.
 
Our cross-sectional analysis revealed 
that higher intakes of dairy calcium 
are associated with lower android 
percent fat and higher skeletal calf 
muscle density, indicative of lower 
skeletal fat. Similarly, a study of 315 
adolescent girls concluded that 
higher intake of dairy calcium was 

Table 2: Partial Correlations from Multiple Linear Regression Analysis with Baseline Data

* approaching sig. at p≤0.10
Controlled for ethnicity, PYPAQ, maturity offset, and total energy. 

  ΔBMI   Δ Total Body Fat  Δ Android Δ Thigh Δ Calf 
 (m/kg2) Percentage Percent Fat Muscle Density Muscle Density 
   (%)   (%) (mg/cm3) (mg/cm3)

Average Dairy
 Calcium (mg/day) 0.10 0.12 0.08 0.07  0.09

Average Non-Dairy 
Calcium (mg/day) -0.02 0.03 0.01 0.18** 0.17**

Table 3: Partial Correlations from Multiple Linear Regression Analysis: Average Dairy and 
Non-dairy Calcium intakes predicting the change in Adiposity after 3 years

**sig. at p≤0.05      
Averages computed from baseline, 1 year, 2 year, and 3 year measurements.
Controlled for baseline body composition variables, ethnicity, average PYPAQ, baseline maturity 
offset, and average total energy.
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associated with lower adiposity while 
non-dairy calcium intake showed no 
association with adiposity.31 Previous 
cross-sectional studies have reported 
positive associations of calcium, milk, 
and dairy intake with lower BMI, 
body weight, and body fat.31-33 Other 
studies have failed to demonstrate 
an association between calcium, 
milk, or other dairy products on BMI 
or adiposity in adolescent girls.34-37 

Our longitudinal analyses, although 
not statistically significant, showed 
that higher average intakes of 
dairy and non-dairy calcium were 
associated with an increase in total 
body, and android percent fat over 
three years. Higher dairy calcium 
intakes also showed higher changes 
in BMI, although not significant. 
Similar results were observed in 
the longitudinal Growing-Up Today 
Study, in which those who drank 
≥3 servings of milk a day compared 
to those who drank 1-2 servings 
had significantly higher BMIs 
from year to year in a sample of 
12,829 adolescents.38 However, the 
association no longer existed after 
adjusting for total energy. Although 
not statistically significant, higher 
intakes of dairy calcium predicted 
lower change in skeletal muscle fat. 
Similarly, higher intakes of non-dairy 
calcium significantly predicted lower 
change in thigh and calf muscle fat. 
With regards to longitudinal analyses 
in this field, it is apparent that no 
clear relationship between dairy and 
non-dairy calcium and adiposity 
in youth has been established. 
For example, studies examining 
higher intakes of calcium or dairy 
products in children and adolescents 
have either concluded a neutral 
relationship with adiposity39-45 or 
decreased body fat.46, 47

This study has several limitations. 
Similar to the girls in this sample 
(76%), adolescents do not meet the 
RDA for dietary calcium on average. 
As such, it is difficult to determine 
a clear relationship between these 
recommended values and their 
effect on adiposity. Secondly, dietary 
data was collected through the use 
of a past year semi-quantitative 
food frequency questionnaire (FFQ). 
While the YAQ has been validated 
previously in youth,19 reporting bias 
is a major concern with FFQs and 
must be acknowledged. Another 
limitation of this study was a small 
sample size. Finally, we acknowledge 
that the pQCT technology is not 
capable of distinguishing between 
intra- and extra-myocellular fat 
compartments and DXA is not 
capable of distinguishing visceral 
from subcutaneous adiposity. It is 
possible that more precise measures 
of adiposity, such as CT scans or MRI, 
would have revealed more accurate 
and stronger relationships with 
dietary factors. However, as a faster, 
less expensive, low-dose radiation 
technique, the use of pQCT in cohort 
studies is more feasible. 

Since this is the first study to 
examine the relationship between 
dairy and non-dairy calcium 
with skeletal muscle fat content, 
additional studies are needed in 
order to confirm these findings. The 
longitudinal results did not support 
the cross-sectional associations. It is 
unclear as to why dairy and non-dairy 
sources of calcium have opposing 
effects on adiposity. Further research 
is needed in order to identify 
possible mechanisms associated 
with different sources of dietary 
calcium and adiposity, specifically to 
elucidate the mechanisms related to 
skeletal muscle fat infiltration.
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The Chair’s Message
Nancy Emenaker, PhD, RD
RDPG Chair

Greetings and Happy New Year!

Each New Year seems to bring its 
unique challenges and is fraught 
with opportunities reminding me 
of a quote from another fellow 
researcher...

“I feel that you are justified in  
looking into the future with true 
assurance, because you have
a mode of living in which we  
find the joy of life and the joy  
of work harmoniously combined.
Added to this is the spirit of  
ambition which pervades your  
very being, and seems to make
the day’s work like a happy child  
at play.”  
 Albert Einstein

So, as we begin 2014 anew, we wish 
you and your family a prosperous 
year and a fresh joy of life and work.

Best wishes,
Nancy Emenaker
2013-2014 Chair, Research DPG
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There has been some confusion 
among consumers about the 
nutritional value of nuts. In the past, 
some consumers have shied away 
from nuts because of their high 
caloric density and high fat load1 
– high fat diets can be associated 
with unfavorable stereotypes.2 

However, dietitians and nutritionists 
have known for some time that 
monounsaturated fats found in nuts 
are good for overall cardiovascular 
health, and nut consumption is 
encouraged in the 2010 Dietary 
Guidelines for Americans.

Nutrition Facts labels indicate that a 
single serving of almonds (1 oz, 28 
g) contains 14 g of fat and 160-168 
kcal. New research shows that the 
caloric load of nuts may be lower 
than originally thought.3,4 The caloric 
contribution of a food is usually 
calculated from the Atwater factors, 
assigning 9 kcal/g fat, 4 kcal/g non-
fiber carbohydrate, and 4 kcal/g 
protein. However, variation among 
foods has been noted, and some 
argue that the Atwater factors are 
too great a generalization. One of 
the largest sources of variability is 
the digestibility of the food – the 
Atwater factors overestimate the 
caloric value of a food with low 
digestibility such as nuts. 

Novotny et al.3 directly investigated 
the energy contribution of almonds 
in a randomized controlled crossover 
study. Study participants (n=18) 
consumed either 0 (control), 42, or 
84 g of almonds/day for 18 days, 
and all stool and urine samples 
were collected during the final 
week. The almond diets resulted 

in greater stool weight and more 
fat, carbohydrate, fiber and protein 
in the stool, compared to the 
control diet. Fat digestibility was 
5% lower in the 42 g almond diet 
and 8% lower in the 84 g almond 
diet compared to control. Energy 
digestibility was 3% and 5% lower 
for the low and high almond diets, 
respectively. Using Atwater factors, 
almonds are estimated to provide 
6 kcal/g. However, due to reduced 
digestibility, this study found the 
actual energy contribution of 
almonds to be about 4.6 kcal/g or 
129 kcal/serving, a difference of 
31-39 kcal/serving compared to the 
Nutrition Facts. While inter-individual 
variability was apparent, neither 
age nor BMI were related to almond 
digestibility. The degree of chewing 
is thought to be responsible for 
some of this variability. In another 
randomized, crossover study, 
almonds were chewed 10, 25, or 40 
times.4 More chewing (40 chews) 
resulted in smaller particle size 
and consequently 30% less fat and 
20% less energy excreted in the 
stool compared to less chewing 
(10 chews). It can be inferred that 
there was more fat and energy 
absorption from the more heavily 
chewed almonds. In a 1 ounce 
serving of almonds, this equates 
to approximately 4 more grams of 
fat and 32 more kcal with 40 chews 
versus 10 chews.

While it is not practical to instruct 
consumers to chew less, educating 
the public about the actual energy 
and fat contribution from almonds 
has potential to increase nut 

consumption. Research has shown 
that almonds can be incorporated 
into a healthy diet with no negative 
consequence on body weight, 
and may even result in lower 
postprandial serum glucose5 or 
reduced risk of cardiovascular 
disease (when consumed as part of 
a Mediterranean dietary pattern).6 
Consumer knowledge of the lower 
caloric contribution of almonds 
may remove this barrier, increase 
consumption, and consequently 
improve overall diet and health.
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Hot Topics in Food Science and Health:

New Research on Energy Contribution 
from Almonds Could Change Dietary 
Intakes and Preferences
Robin A. Ralston, MS, RD
Center for Advanced Functional Foods Research and Entrepreneurship
Department of Food Science and Technology, The Ohio State University
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The Mega-Issue for the Fall HOD 
Meeting in Houston was Nutrition 
Services Delivery and Payment: The 
Business of Every Academy Member 

Reimbursement for nutrition 
services is an issue that impacts 
every dietitian. With changes in 
the healthcare environment, there 
will be dramatic changes in health 
care delivery and payment systems 
that have implications for MNT, 
nutrition services, the business of 
dietetics across practice settings 
and the profession of nutrition 
and dietetics. Academy members 

New from the House 
of Delegates (HOD)
Mara Vitolins, DrPH, MPH, RD
RDPG HOD Representative

should understand these changes 
and proactively position ourselves 
and our services within this evolving 
environment if we are to achieve 
the recognition, respect and 
remuneration we seek.  
The Mega-Issue Question was:  
As the nation’s food and nutrition 
leaders in optimizing the nation’s 
health, what can we do to position 
nutrition services as an essential 
component of the evolving health 
care delivery and payment models? 
Please review the documents and 

HOD discussion; they are located at 
www.eatright.org/hod, under 
Fall 2013 HOD Meeting/Meeting 
Materials. Also included is a five page 
comprehensive Executive Summary. 
The Mega-Issue for the Spring HOD 
meeting will center around outcomes 
research, and I will again be reaching 
out to all of you for feedback and 
suggestions.

Please feel free to contact me at 
any time to discuss HOD activities 
(mvitolin@wakehealth.edu).

Letter from the Editor
Ashley Vargas, PhD, RD, CSG
The Digest editor

The Digest would not be possible without all of 
our outstanding authors and reviewers. On behalf 
of the Research DPG membership and The Digest 
editorial staff, we want to thank you and wish you a 
happy New Year. 

We would like to invite all of our membership to 
consider getting involved in The Digest in 2014. 
Please email me at AshleyVargasRDN@gmail.com  
for more information.

Best,

Ashley Vargas, PhD, RD, CSG
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Member Spotlight

Catherine A. Chenard, MS, RD, LD 
Erin Gaffney-Stromberg, PhD, RD
Nutrition Fellow, ORISE in support of USARIEM

Catherine A. Chenard, MS, RD, LD is a 
Research Specialist at the University 
of Iowa (Iowa City, IA). In her role 
as a research specialist, she has 
several positions providing nutrition 
research support services for several 
investigators who are conducting 
clinical studies that involve controlled 
feeding and/or food and supplement 
intake assessment. Her role varies with 
the project and may include tasks 
such as: developing controlled diets, 
collecting dietary data, training and 
supervising student employees, and 
assisting with the nutrition portion 
of the study design and manuscript 
preparation. Most recently she has also 
overseen the development of electronic 
data collection forms for a study using 
REDCap (Research Electronic Data 
Capture http://project-redcap.org/). 
We interviewed Ms. Chenard to learn 
about her dynamic and interesting 
career in research.

Please describe your background 
(academic, research, and anything 
else you want to tell us). How did 
you get to where you are now?

I graduated with a BS in Dietetics 
from Central Michigan University 
in Mt. Pleasant, Michigan, and 
completed my dietetic internship 
and master’s degree at the University 
of Iowa. It was very fortunate that 
a dietitian position was open at the 
University of Iowa General Clinical 
Research Center when I completed 
my internship. The position was a 
wonderful opportunity to obtain 
on-the-job training in controlled 
feeding studies, body composition 
measurement, and nutrient intake 
assessment from Head Dietitian 
Phyllis Stumbo, PhD, RD, LD. I was 
employed at the University of Iowa 
for my entire career until December 

2012. My last career title at the 
University was the Bionutrition 
Manager at the Institute for Clinical 
and Translational Science when 
the position was eliminated due 
to funding cuts. Since then I have 
continued to provide nutrition 
services for investigators although 
now directly employed by each of 
them. 

Please summarize the current 
studies you are involved with.

Principal Investigator (PI): Terry 
Wahls, MD, MBA, FACP; Clinical 
Professor, Department of 
Internal Medicine; Assistant Chief   
of Staff, Iowa City VA Medical Center 
•	 Replication	of	the	treatment	from	

a case report of a patient with 
secondary progressive multiple 
sclerosis (MS) who transitioned 
from scooter dependence to 
mild gait disability following the 
initiation of electrotherapy and a 
nutrition intervention (Wahls Diet) 

•	 Pilot	study	comparing	the	effect	
of the Wahls Diet and Wahls 
Paleo Plus Diet on fatigue, motor 
function, and quality of life in 
individuals with MS

PI: Gary Pierce, PhD; Assistant
Professor, Department of Health 
and Human Physiology
•	 Evaluation	of	the	effect	of	a	single	

beverage high in saturated or 
trans fat on endothelial function 
in sedentary middle-aged/older 
adults compared with younger 
adults and older adults who 
perform regular aerobic exercise 

•	 Investigation	of	the	effect	of	an	
anti-inflammatory medication on 
vascular function in obese, pre-
diabetic adults and in non-diabetic 
individuals

PI: Sabeen Syed, MD, Department 
of Pediatrics
•	 Double-blind,	placebo-controlled	

trial examining the effects of 
dietary fiber in treating childhood 
constipation

PI: Richard Ahrens, MD, Department
of Pediatrics
•	 Multi-centered,	controlled-fat	

feeding study to evaluate the 
efficacy and tolerability of a 
pancreatic enzyme preparation in 
individuals with cystic fibrosis 

PI: Nancy R. Downing, PhD, RN,
SANE-A; Assistant Professor, College
of Nursing 
•	 Evaluation	of	body	composition	

as a biomarker of disease 
progression in individuals with 
prodromal Huntington’s Disease 
and of the relationship between 
body composition, branched 
chain amino acids, and diet and 
physical activity on cognitive and 
functional outcomes

Ms. Chenard, how did you become
involved/interested in research?

While in college I had the 
opportunity to visit the metabolic 
kitchen in the Clinical Investigation 
Unit at the Hospital for Sick Children 
in Toronto, Canada. This trip, plus an 
experience conducting a small study 
for a food science class, sparked 
my interest in research. When I was 
deciding where to apply for a dietetic 
internship, I looked for programs 
that included a research component 
which is how I ended up in Iowa. 

What advice would you give to a 
student interested in research?

Look for opportunities to become 
involved in research – as a research 
subject, paid or volunteer employee, 
or with class projects. Contact 

Catherine A. Chenard, MS, RD, LD 
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investigators who are conducting 
research that is of interest to you. 
Check into your university’s research 
opportunities for students. Attend 
professional scientific meetings 
and local research presentations. 
Take advantage of opportunities to 
present posters or write abstracts or 
enroll in research-related classes. Ask 
questions. 

What are your career goals? 

Honestly, my immediate goal is to try 
to continue making a living providing 
nutrition services to investigators 
now that I no longer have the luxury 
of a salaried position. Beyond that, I 
like to be of service to investigators, 
assisting them in whatever ways 
are needed. This gives me the 
opportunity to continue learning 
new things and grow intellectually. I 
also value offering opportunities for 
undergraduate students to work or 
volunteer with me so they can begin 
to explore research as a possible 
career. 
 

What affiliations have you found 
most beneficial to your career?

I’ve found it most beneficial to be 
part of organizations that focus on 
a specific content area and offer 
opportunities to learn from and 
share with others. Some examples 
include practice groups of the 
Academy of Nutrition and Dietetics 
such as Dietitians in Integrative 
and Functional Medicine (http://
integrativerd.org/) as well as other 
organizations like the National 
Nutrient Databank Conference 
(http://www.nutrientdataconf.
org/) and the National Association 
of Bionutritionists (http://www.
nabconnection.org/). These groups 
offer webinars or conferences related 
to their content area and/or have 
active electronic mailing lists where 
people ask and respond to questions. 

Ms. Chenard, if someone were to 
ask you to explain why research is 
important to the field of dietetics, 
what would you say?

Research is the vital energy by which 
the practice of dietetics transforms 
and grows. It is how we answer 
questions, move forward, and 
identify best practices. As the result 
of future research, nutrition ideas 
that are controversial or unheard 
of today may one day form the 
foundation of dietetic practice. And 
with more research, some of today’s 
most accepted nutrition practices 
may seem quaint and ill-informed a 
hundred years from now as we learn 
more about food, nutrition, genetics, 
and the human body. 
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March 23-26, 2014
Society of Adolescent Medicine 
and Health Annual Meeting
(Austin, TX)
Call for abstracts: Closed
Website: http://www.
adolescenthealth.org

March 27-29, 2014
International Conference on 
Eating Disorders
(New York, NY)
Call for abstracts: Closed
Website: www.aedweb.org

April 4-6, 2014
Women’s Health 2014: The 22nd 
Annual Congress
(Washington, DC)
Call for abstracts: Closed
Website: http://
academyofwomenshealth.org/

Upcoming Conferences
April 26-30, 2014
Experimental Biology
(San Diego, CA)
Call for abstracts: Closed
Website: http://experimentalbiology.
org/2014/Home.aspx

May 21-24, 2014
Annual Meeting of the 
International Society of Behavioral 
Nutrition & Physical Activity
(San Diego, CA)
Call for abstracts: Closed
Website: http://www.isbnpa2014.org/
 
June 28-July 1, 2014
Society for Nutrition Education and 
Behavior Annual Conference
(Milwaukee, WI)
Call for abstracts:
 Opens- November 1, 2013
 Closes- January 20, 2014
 Late breaking abstract deadline –  
 February 28, 2014
Website: http://www.sneb.org/events/
conference.html

October 11-14, 2014
American Academy of Pediatrics 
National Conference & 
Exhibition
(San Diego, CA)
Call for abstracts: TBD

October 18-21, 2014
Food & Nutrition Conference  
& Expo
(Atlanta, GA)
Call for abstracts:
 Opens- January 2, 2014
 Closes- February 20, 2014
Website: http://www.eatright.org/
fnce/abstractsubmission/



Winter Greetings  
Research DPG Members!
Karin Pennington, MS, RD, LD
RDPG Treasurer

Treasurer ’s Report

Winter Greetings Research DPG 
Members!

I hope you all are staying warm 
in these winter months! Below is 
a list of our current expenses and 
income. These include costs and 
income from FNCE. Thank you to the 
California Walnut Commission for 
sponsoring our member breakfast! 
Based on our minimal expenses thus 
far, our reserve is at 112%, exceeding 
the 100% suggested reserve. 
Upcoming expenses are not as large 
as FNCE, and these will include the 
newsletter and PPW. We will be 
discussing the 2014-15 budget soon, 
and I would encourage all members 
to contact one of the Executive 
Committee members if you have 
specific ideas for our members. 
In the next months, voting will be 
open both nationally and for the 
Research DPG. Please vote! This is 
your chance to have a direct impact 
in who represents our profession.
 
Karin Pennington, M.S., R.D., L.D.
RDPG Treasurer

Research DPG 2013-14 Budget
  Annual  As of December
  Budget ($) 2013 ($)
Revenue Membership 18,580 10,311
 Grants/Contracts 8,000 3,000
 Interest Income   — 3,033
  26,580 16,344
    
Expenses Lodging/
 Subsistence 1,393 1,259
 Transportation 5,130 1,996
 Professional/
 Consulting 1,500 1,900
 Postage/Mailing Services 150 31
 Teleconferences 90 38
 Advertising/Promotion 0 774
 Member Dues/
 Fees 973 1,831
 Outside Services 5,200 200
 Awards 4,600 3,800
 Audio Visual  3,000 2,749
 Food Service 5,250 2,330
 Printing/Copying 100 19
 Other 50 0
  28,119 16,927
               NET -1,536 -583  
  
Reserve November 2013 
 Reserve 28,116 31,575
 Reserve  
 Percentage — 112%
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2013 Research DPG Pilot 
Grant Award
Janet Kolmer Grommet, PhD, RDN
Associate Professor of Nutrition
Dept. of Health and Nutrition 
Sciences
Brooklyn College, City University 
of New York
2900 Bedford Avenue
Brooklyn, NY 11210
 

2013 Research DPG First 
Author Award 
Ashley Vargas, PhD, RDN, CSG
Graduate student/Post-doctoral fellow
Harvard University/National Cancer 
Institute
Citation: Vargas, add one or two 
initials et al. “Dietary polyamine 
intake and risk of colorectal 
adenomatous polyps.”Am J Clin Nutr. 
2012 Jul;96(1):133-41. doi: 10.3945/
ajcn.111.030353. Epub 2012 May 30.

2013 Research DPG 
Graduate Student Award
Erica Hohol, M.S.
Doctoral Student
The Ohio State University
College of Medicine
Medical Dietetics Program
370 West 9th Avenue
Columbus, OH 43210
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Board of Directors
President-elect
Evelyn Crayton, EdD, RDN, LDN (AL) – 
HEN, NEP, NOBIDAN 

Trisha Fuhrman, MS, RDN, LD, FAND 
(MO) – DNS

Treasurer-elect
Kathleen Niedert, PhD, RD, CSG, LD, 
FADA (IA) – DHCC, HA, MFNS

Kay Wolf, PhD, RD, LD (OH) – DHCC, 
MFNS, SNS, RDPG, NDEP 

Director-at-Large
Jacqueline Berning, PhD, RD, CSSD 
(CO) - SCAN 

Denice Ferko-Adams, MPH, RDN, 
LDN (PA) – WM, NE, FCP, NEHP 

The Nominating Committee is pleased to report that the following candidates have been selected for the 2014 ballot 
from among many excellent nominees. We thank you for your participation in the nomination process. The election  
will occur February 1 through February 22, 2014. Candidate information will be made available late-December at  
www.eatright.org/elections. 

House of Delegates
Speaker-elect
Linda T. Farr, RDN, LD, FAND (TX) – 
DCE, WM, NE, DBC, SCAN

Aida Miles, MMSc, RD, LD (MN) – 
PHCNPG, BHN, HEN, PNPG, DNS, WM, 
SNS, CNM, NDEP, LAHIDAN

Director
Tracey Bates, MPH, RD, LDN (NC) - 
PHCNPG, HEN, NE, DBC, SNS

Lisa Dierks, RD, LD (MN) - HEN

At-Large Delegate: Retired
Beatriz Dykes, PhD, RDN, LD, FADA, 
FAND (AODA) – DHCC, DBC, FPIND, 
FADAN

Elaine Long, PhD, RDN, LD (ID) 

At-Large Delegate: 30 Years of Age 
or Under
Jesse Pace, RD, LD (AL) – PNPG, 
MNPG, TUND

Laura Romig, RD, LD (TX) – PNPG, 
TUND

Accreditation Council for 
Education in Nutrition 
and Dietetics 
Practitioner Representative, RD
Ashley Mullins, RD, LD, CNSC (TX) – 
DNS, WM

Ashley Vargas, PhD, RDN, CSG (VA) - 
ON, RDPG, TUND

Nominating Committee
Vera Bartasavich, BA, DTR (OH) – 
DBC, DTP, FPIND

Onaney Borromeo, RD, LD (OH) 

Grace Burney, DTR (OH)

Lorna Fuller, MS, RD, LDN (OH) – 
MFNS, CNM, NOMIN, NOBIDAN

Penny McConnell, MS, RDN, SNS (VA) 
– MFNS, SNS, FCP

Tracy Wilczek, MS, RDN, LDN (MA) – 
DBC, SCAN, FCP, TUND

Commission on Dietetic 
Registration 
Registered Dietitian
Khursheed Navder, PhD, RDN (NY) - 
NDEP

Kevin Sauer, PhD, RD, LD (KS) – SNS, 
NDEP

Margaret Tate, MS, RDN (AZ) – 
PHCNPG, FCP

Christine K. Weithman, MBA, RD, LDN 
(MA) – PNPG, DCE, WM, SCAN

Commission on Dietetic 
Registration
Board Certified Specialist in Renal 
Nutrition

Deborah Brommage, MS, RD, CSR, 
CDN (NY) - RPG

Jessie Pavlinac, MS, RD, CSR, LD (OR) 
– RPG, DNS, CNM
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Lauri Byerley (right), our Secretary, is the 
recipient of an appreciation award from our 

current chair, Dr. Nancy Emenaker (left).

RDPG Breakfast

Dr. Helen Lane of NASA giving the key note presentation at 
the 2013 Research DPG Breakfast at FNCE 2013. 

Dr. Chris Taylor (right), our previous chair, is honored with an appreciation award from 
our current chair, Dr. Nancy Emenaker (left).

Joan Milton (right), our Nominating Committee Chair, receiving an appreciation award 
from our current chair, Dr. Nancy Emenaker (left).

Karin Pennington (right), our Treasurer, accepting an appreciation award from our current chair, 
Dr. Nancy Emenaker (left).
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Research DPG Elected Officials 2013-2014

Executive Committee

Chair
Nancy Emenaker, PhD, RD
Division of Cancer Prevention
National Cancer Institute
Bethesda, MD
emenaken@mail.nih.gov

Chair-elect
Alanna Moshfegh, MS, RD
Beltsville Human Nutrition  
Research Center
United States Department  
of Agriculture
Beltsville, MD
Alanna.Moshfegh@ars.usda.gov

Secretary 
Lauri O. Byerley, PhD, RD, LDN
Department of Physiology
Louisiana State University 
Health Sciences Center 
New Orleans, LA
lbyerley@msn.com

Treasurer 
Karin Pennington, MS, RD, LD
St. Louis, MO
karin.pennington@gmail.com

Past-chair (2012-13)
Christopher Taylor, PhD, RD
The Ohio State University
Columbus, OH
taylor.1043@osu.edu

Nominating Committee Chair
Joan Milton, MS, RD
Joan.E.Milton@providence.org

Nominating Committee
Sabrina Peterson Trudo, PhD, RD
trudo@umn.edu

Jennifer A Hanson, PhD, RD
jhanson@latech.edu
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RDPG List of Official Volunteers  

The Digest Editors Team
Editor-in-Chief 
Ashley Vargas, PhD, RD, CSG
AshleyVargasRDN@gmail.com

Advisor, Past Chief Editor
Ines M Anchondo, DrPH, MPH, RD,
LD, CSP
ines.anchondo@ttuhsc.edu

Assistant Editor
Judy Gould, MA, MS, RDN
jaye43@gmail.com 
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