
TheDigest
In this issue:

Calcium Intake and Body Fat  
in Young African-American 
Women
1-5 

From the Chair 
5 

What is the Central  
Limit Theorem? 
6 

Upcoming Conferences 
7  

Secretary’s Message 
8 

Treasurer’s Report  
9  

Member Spotlight 
10-11 

FNCE 2009 
11 

History of Lipid Research 
12-13 

Breakfast Choices Impact 
Hunger and Calorie 
Consumption Throughout  
the Day
14 

New in Review Hits the Web
15 

Research DPG Officials 
2009-2010
15

Introduction

The prevalence of overweight and obesity for non-Hispanic black women was reported 
as 81.6% and 58.0% for non-Hispanic white women. While there was a decrease in over-
weight and obesity in non-Hispanic white women aged 20–39 years from 1999–2004 
(49.0 to 45.6%), there was an increase of 71.2 to 73.7% in non-Hispanic black women  
over this same time period.1 Although many factors contribute to overweight and 
obesity, calcium has been singled out as a factor influencing obesity due to modulation 
of adipocyte metabolism.2-4 

Numerous investigations and reviews have presented evidence that calcium intake is 
inversely associated with body fat or body weight.3-11 Calcium has been referred to as 
having an anti-obesity effect2 and Zemel et al.8 reported significant decreases in total 
body fat in obese African Americans consuming high calcium/dairy diets as compared 
to those who consumed low calcium diets in a 24-week trial. Jacquim et al. summarized 
that a low calcium intake was strongly associated with adiposity particularly in women 
who reported low calcium intakes.9 

There are also studies that have not supported an inverse relationship between calcium 
intake and body fat in women.12-16 A systematic review examining calcium and body 
weight in randomized controlled trials concluded calcium supplementation had no sig-
nificant association with reduction in body weight.12 Barr reviewed calcium supplemen-
tation on changes in body weight and composition in randomized, placebo-controlled 
trials and concluded that increased dairy product, or calcium intake, provided little  
evidence to support the hypothesis that calcium, or other components of dairy, have  
a measurable impact on body weight in generally healthy people.13 

The purpose of this study was to investigate relationships among intakes of calcium and 
macronutrients and body fat in young African-American women. The objectives were to 
examine dietary adequacy of calcium and macronutrients, and also determine if calcium 
intake is related to body fat in a group of African-American women aged 18–25 years 
having various body mass indices. 

Methods

This cross-sectional study included 52 apparently healthy, premenopausal, non-pregnant, 
non-lactating African-American young women with various body mass indices. African-
American women were recruited from a mid-sized southern university and the surround-
ing community. Participants who were selected had stable weights for the previous six 
months, had no complicating metabolic disorders, completed a medical history, and self-
reported they were children of African-American parents. All participants were unpaid 
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volunteers. One dietitian inter-
viewed all participants for dietary 
information and assisted each 
subject with completing a detailed, 
24–hour recall that was a typical 
day’s consumption. None of the 
participants reported taking calcium 
supplements. Diets were analyzed 
with Nutritionist IV (First DataBank 
Computing, Salem, Oregon). 

Body weights were obtained with 
subjects wearing lightweight cloth-
ing and without shoes and recorded 
to the nearest 0.1 kg. Heights were 
determined by a wall-mounted 
stadiometer and recorded to the 
nearest 0.25 cm. Body mass index 
was calculated as body weight 
(kg) divided by height (m2). Total 
body fat was determined by dual-
energy x-ray absorptiometry (DXA) 
(Hologic Delphi-W Model, Hologic, 
Waltham, MA) and reported as per-
cent body fat (%BF). The university’s 
Institutional Review Board approved 
all research 
protocol. The 
study was in 
compliance 
with the Health 
Insurance 
Portability and 
Accountability 
Act of 1996. 
Each  
participant 
provided writ-
ten, informed 
consent. 

Data were 
analyzed using 
the Statistical 
Package for 
Social Sciences 
(Version 

15.0 for Windows, 2006, SPSS Inc., 
Chicago, IL). The Shapiro-Wilk test for 
normality indicated some variables 
violated the normality assumption 
and attempts to normalize all vari-
ables were unsuccessful; therefore, 
non-parametric tests were applied. 
Spearman’s correlation coefficients 
(r) were performed to examine rela-
tionships. Subjects were divided into 
two groups (n=26 per group) based 
on the 50th percentile of %BF and 
differences between the groups 
were determined by the Mann-
Whitney Test. Significance was  
determined at P<.05. Continuous 
data are reported as means +  
standard deviations (SD). 

Results

The 52 subjects had a mean age of 
21.3 years + 2.1 SD. The mean BMI 
approached obesity at 29.4 kg/m2 + 
7.1 SD and ranged from 17.3–43.1 kg/
m2. Mean %BF assessed using DXA 
was 35.8%BF + 7.4 SD (range=16.8–

47.2%). Inverse relationships existed 
between calcium intake and %BF 
(r=-.792, P<.001) and calcium intake 
and BMI (r=-.868, P<.001). Other rela-
tionships between dietary variables 
and %BF included fat intake (r=.757, 
P<.001), energy intake (r=.725, 
P<.001), and carbohydrate intake 
(r=-.717, P<.001). An inverse relation-
ship between energy and calcium 
intakes (r=-.688, P<.001) indicated 
subjects consuming more kilocalo-
ries had lower intakes of calcium. 
Dividing subjects into two groups 
based on the 50th percentile for %BF 
indicated that women with lower 
calcium intakes had higher values 
for %BF (P<.001). Although women 
with higher %BF consumed more 
kilocalories, their intake of calcium 
was much lower than women with 
lower %BF. However, there were also 
significant differences for energy, fat, 
and carbohydrate intakes between 
the two groups (Table 1). 
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Variable Body Fata < 36.9% (n=26) Body Fat > 36.9% (n=26) P value

Age (yrs) 21.4 + 2.3b 21.1 + 1.8 0.635

Height (cm) 163.2 + 6.5 165.6 + 6.8 0.361

Weight (kg) 63.3 + 10.4 95.6 + 15.2 <0.001

Body Mass Index (kg/m2) 23.7 + 3.5 34.9 + 5.0 <0.001

Energy (kcal/d) 1922.9 + 130.7 2333.1 + 270.1 <0.001

Fat (%) 20.7 + 5.4 31.7 + 5.6 <0.001

Carbohydrate (%) 57.4 + 6.6 46.7 + 6.1 <0.001

Protein (%) 22.1 + 2.8 21.6 + 3.6 0.525

Calcium (mg/d) 949.8 + 221.5 538.4 + 157.8 <0.001

Table 1. 
Means + standard deviations and significances (P values) of variables between groups.

bMeans + standard deviations.
ªBody fat percent (%) determined by dual-energy x-ray absorptiometry. 



Dietary intakes of calcium var-
ied greatly among subjects. The 
mean calcium intake for all sub-
jects was 744.1 mg/d + 281.8 SD 
(range=318.0–1280.0 mg/d). Mean 
energy (kcal) intake was 2128.0 kcal 
+ 295.0 SD (range=1725.0–2865.0). 
Fat intake was surprisingly varied 
(range=12.0–39.0%) with some sub-
jects consuming very low amounts 
of fat in their diets which influenced 
the mean intake of 26.2% + 7.8 SD. 
Carbohydrate intake was also varied 
and ranged from 36.0–66.0% but the 
mean intake was 52.1% of kcal. 

Evaluating subjects’ intakes of 
calcium revealed that only 26.9% 
of subjects (n=14) obtained or 
exceeded their Adequate Intakes (AI) 
of 1000 mg/d (18). These 14 women 
had a mean BMI of 21.9 kg/m2 + 2.8 
SD, and their %BF was 27.5% + 5.9 
SD. Conversely, women who did not 
receive their AI for calcium (73.1%, 
n=38) had a BMI indicating obesity 
(32.0 kg/m2 + 6.1 SD), and their %BF 
was 38.8% + 5.3 SD. 

Discussion

Calcium intakes tend to be below 
AI for many African-American 
women.4,11,18,19 Fulgoni III et al.18 
reported a mean calcium intake of 
561.6 mg/d in 105 African-American 
women aged 19–30 years (n=105). A 
higher calcium intake of 825 mg/d 
for a group of African-American 
women between the ages of 17–65 
years (n=201) with a mean BMI of 
28.4 kg/m2 was reported by Loos 
et al.11 Our group of 52 African-
American women aged 18–25 years 
had a lower mean intake of 744.1 
mg/d compared to Loos et al.11 and 
a higher intake than reported by 
Fulgoni III et al.18 

A study that also investigated cal-
cium intake in a group of African-
American women living in the South 
reported a low mean intake of 525.1 
mg/d.19 The majority of women 
(52.4%, n=33) consumed less than 
400 mg/d calcium, and 69.8% of sub-
jects had calcium intakes less than 
75% of the recommended calcium 
intake. The women had a mean age 
of 30.3 years and energy intake of 
2104.0 kcal/d.19 In comparison, the 
present study of 52 African-American 
women indicated that only 9.6% of 
subjects (n=5) had calcium intakes 
less than 400 mg/d, and 50.0% 
(n=26) had calcium intakes less than 
75% of their AI.  

Jacqmain et al.9 reported women 
with calcium intakes less than 600 
mg/d, BMI and body fat values were 
significantly greater than women 
consuming more than 600 mg/d. 
Our study was similar in that women 
consuming less than 600 mg/d cal-
cium (38.5%, n=20) had a mean BMI 
and %BF of 35.5 kg/m2 + 4.8 SD and 
41.3% + 4.3 SD, respectively, which 
were higher (P<.001) than the BMI 
and %BF of women consuming 600 
mg/d or more of calcium. Women 
with intakes greater than 600 mg/d 
calcium (61.5%, n=32) had a mean 
BMI of 25.4 kg/m2 + 5.2 SD and %BF 
of 32.3% + 6.9 SD.

Although our cross-sectional study 
observed a relationship between 
BMI and calcium intake (P<.001) in 
young African-American women, 
Murakami et al.16 did not observe 
a significant relationship between 
calcium intake and BMI in a cross-
sectional study with young Japanese 
women. They concluded that intakes 
of calcium, and also dairy products, 

may not be associated with BMI in 
young Japanese women who were 
not only lean, but also had rather 
low intakes of calcium.16 Venti et al.15 
reported non-significant associations 
between calcium intake and body fat 
or BMI in an obesity-prone popula-
tion of Pima Indian women. However, 
another study with American Indians 
reported a negative relationship with 
calcium intake and body fat.10

Zemel et al.8 concluded that subop-
timal intakes of dairy and calcium 
intakes may contribute to increased 
total and central adiposity and 
obesity in African-American adults 
who were already obese. Heaney 
et al.5 commented that improving 
calcium intake of the U.S. popula-
tion has the potential to cause a 
substantial reduction in the preva-
lence of obesity. In addition to the 
importance of calcium intake, other 
dietary variables are important in 
addressing diet and its impact on 
obesity. Our results indicated strong 
associations (P<.001) between kilo-
calorie and fat intakes and %BF and 
BMI. Consumption of high fat diets 
increases total energy intake, and 
diets with 30% or less kilocalories 
from fat have been supported by 
research to reduce the likelihood of 
overconsumption in many people.20 
Although calcium is an important 
nutrient for adipocyte metabolism,2 
energy intake is important. When 
we consume more kilocalories than 
we expend, fat stores will increase in 
all likelihood regardless of calcium 
intake. Although, Heaney4 concluded 
that a diet with a caloric deficit and 
a high calcium intake produces bet-
ter weight loss than a diet with the 
same energy content that is low in 
calcium.
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Limitations should be noted. With 
a cross-sectional design, causal 
relationships cannot be determined. 
Although a dietitian interviewed all 
subjects about accurately recording 
their food intake for a typical day 
and reviewed 24-hour diet recalls 
with each subject, self-reporting 
dietary intake can be inaccurate. A 
convenience sample was used and 
not a random sample of the popula-
tion. Subjects with a BMI less than 
25.0 kg/m2 may be under-represent-
ed (28.8%, n=15). There may be a 
disproportionate number of obese 
(BMI>30.0) subjects (40.4%, n=21); 
however, Mississippi has the highest 
rate of obesity in the nation.21

Conclusion

Improving intakes of calcium could 
be attainable in comparison to 
changing other factors that indi-
viduals find more difficult to change, 
such as physical activity, eating hab-
its, and other lifestyle factors that 
influence body fat composition. As 
a strategy to influence a population 
that is experiencing a high preva-
lence of obesity,1 increasing calcium 
intakes seems plausible. Although 
lactose intolerance is prevalent 
among African Americans and is 
associated with low dairy and cal-
cium intakes,22 dairy consumption 
may be increased by choosing toler-
able foods such as yogurts contain-
ing live, active cultures, and aged 
cheeses.23 Calcium supplements are 
also widely available. All dietitians 
working in weight management 
have the opportunity to influence 
calcium intakes.
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From the Chair

Jeanene Fogli PhD, RD

Greetings Research DPG members!

I hope this electronic newsletter finds 
you well and happily researching! 

I’d like to bring in the 2009-2010 year 
by mentioning a few things that we 
have initiated, As you have already 
realized, the newsletter has gone 
electronic. We have done this after a 
vote and approval by the member-
ship for a number of reasons; most 
importantly to cut costs and save a 
tree! I hope you enjoy the new for-
mat and find the content useful and 
the format easy to navigate.

Secondly, we are currently working 
hard to update the look and feel  
of the website. We hope to have 
information and updates posted  
in a timely manner going forward.

Lastly, we have an excellent prior-
ity session planned for the Food & 
Nutrition Conference & Expo (FNCE). 
Please join us on Tuesday October 
20th at 8 a.m. for the session titled 
“Research Idea to Publication: an 
Exciting Journey.” This session is 
intended to take the fear out of 
publishing for those who have not 
published before and remind those 
who have of all the important steps 
to get a manuscript accepted. If you 
are attending FNCE please join us for 
the member breakfast on Monday, 
October 19, 2009 from 8:00-10:00 
a.m., a time to catch up with old 
acquaintances and connect with  
new colleagues!

I hope to see you all there and happy 
researching!

Jeanene Fogli

Engage…
With Dynamic Keynote Speakers

Imagine becoming more productive while making your life and career 
feel more rewarding. It’s possible and our lineup of keynote speakers 
will help put you on that path. 

• Learn to control your financial destiny with money expert 
 Suze Orman, keynote speaker at the Opening Session.
• Master your communication skills in a dynamic and interactive 
 Member Showcase where Pamela Jett will reveal powerful 
 techniques.
• Gain a deeper perspective on the importance of diversity in the 
 media, workplaces, and educational settings from CNN 
 correspondent Soledad O’Brien at the Closing Session
 
Discover emerging trends, expand your knowledge and power up your career 
at ADA’s Food & Nutrition Conference & Expo, October 17-20 in Denver.

Don’t miss out, register by September 10 to enjoy 
discounted savings! Visit www.eatright.org/fnce. 

ADA Food & Nutrition Conference & Expo (FNCE)
October 17-20, 2009 • Denver, CO 
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