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INTRODUCTION

The increasing prevalence of overweight children is evident in U.S. emergency 
departments (ED) where 20-25% of pediatric patients are overweight or obese.1 Obese 
children have increased health care utilization and costs compared to healthy weight 
children,2, 3 often experiencing longer visits in the ED.4 Yet, across clinical settings, 
pediatric overweight is often under-reported and under-treated.2, 5 Moreover, many 
disadvantaged urban families utilize the ED for a wide range of health care needs due to 
its accessibility and convenient hours.6 Thus, the ED is a potential site to deliver health 
education to parents and provide access and referral to obesity intervention programs. 

We sought to determine the extent of interest among parents in receiving educational 
materials about pediatric obesity during an ED visit. A secondary aim of our study was 
to examine whether their level of interest in receiving information about overweight 
through the ED was associated with their awareness and concern about their children’s 
weight status. 

METHODS

Study Design

The cross-sectional study spanned a 4-month period between July and October 2009. 
The sample of convenience was obtained from patients who were admitted into the 
ED of an urban children’s hospital. The patients and their parents or caregivers were 
invited to participate in the study while they were awaiting completion of their medical 
evaluation and treatment. A self-administered survey was conducted among the 
parents or other caregivers by the research physician or the project-dedicated graduate 
student under his/her supervision. An option for an interview-style survey was also 
offered. The study met criteria for an expedited review by the hospital’s Institutional 
Review Board (IRB), which waived the requirement for written informed consent 
because no parent- or patient-identifying information was collected. An  
IRB-approved study information sheet was distributed to participants. 

Survey Content

The survey included information regarding the parent’s concern for their child’s weight 
status, their opinion on the appropriateness of the ED as a site for receiving information 
about healthy growth and pediatric obesity, and their choices for the types of health 
information that interested them. After pilot testing the survey for two weeks, questions 
were added about the likeliness of the parent to attend a short (30 minute) health 
education session a few days after the ED visit as well as an option for an Internet- 
based program. The child’s age, gender, race and ethnicity were recorded for  
sub-group analyses.

Parents interest in receiving information about 
healthy eating and child overweight through the 
emergency room
Catherine J. Klein, PhD, RD, Eleanor R. Mackey, PhD, Mohsen Saidinejad, MD, MPH

In this issue:

Parents interest in receiving 
information about healthy eating 
and child overweight through the 
emergency room
1-4, 6

CPE questions
5

Chair Report
6

Member Spotlight  
7-9

History of Pharmaceuticals  
and Endocrine Disruptors  
in the Food and Water Supply
9-10

Review of the article:
Productivity and Health: Best 
Practices for Better Measures of 
Productivity. 
11-13

Treasurer Report  
14

Secretary Report  
14

Student Research
Dietary interventions targeting the 
TOR pathway for cancer prevention 
15-21

Continuing Education  
Certificate of Attendance
22

Research DPG Elected Officials  
2011-2012
23

CPE answers
23

RDPG List of Officials Volunteers 
24



2 | Spring 12 | The Digest

Assessment of Weight Status

Heights (Ayrton model S100 wall-
mounted stadiometer, Prior Lake, 
MN) and weights (Scale-Tronix 
model 5002, Carol Stream, IL) were 
recorded by emergency nurses at 
the time of triage for those patients 
who were able to stand upright. 
Body mass index (BMI) percentiles 
were determined for patients at least 
24 months old using the Centers 
for Disease Control and Prevention 
clinical growth charts.7 Weight status 
was categorized as underweight 
(<5th percentile), healthy weight 
(5th to <85th percentile), overweight 
(85th to <95th percentile), and obese 
(>95th percentile).8 

Data Analysis

Data were analyzed with SPSS® for 
Windows, Release Version 19.0, (IBM® 
SPSS, Inc., 2010, Chicago, IL, www.
spss.com). Descriptive data were 
first examined to assess the parent’s 
knowledge and concern about their 
child’s weight and their interest 
in using the ED as a resource for 
health information. Data were then 
analyzed using bivariate correlations 
with dichotomous variables dummy 
coded to determine associations 
between the variables of interest. 
Logistic regression analysis was 
performed, controlling for child 
age and BMI percentile, to examine 

predictors of parents’ interest in 
receiving specific information 
through the ED. 

RESULTS

Participants

A total of 156 parent/child dyads 
participated in the study, which 
represents 2% of annual patient visits 
to the ED. The mean (SD) age of the 
children (50% female) was 8.4 (3.4) 
years and race/ethnicity was: 79.5% 
non-Hispanic African American, 
10.9% non-Hispanic White, and 9% 
Hispanic White. Of the 149 children 
for whom data were available to 
calculate BMI, 26.9% were classified 
as either overweight or obese, 13.5% 
were underweight, and 55.1% had 
healthy weight.
Parent Knowledge and Concern 
about Child’s Weight Status

Based on the survey responses, 
the great majority (93.7%) of 
parents of healthy weight children 
correctly identified their child’s 
weight status, whereas fewer 
parents of underweight (10.5%) or 
overweight/obese children (29.3 %) 
could correctly classify their child’s 
weight (Figure 1). Some parents of 
obese children (n=21) reported that 
their child gained too little weight 
(4.8%) or just the right amount of 
weight (52.4%) over the past year. 
Among parents of youth who were 

overweight/obese (n=40), parent 
knowledge of overweight status was 
significantly associated with parental 
concern, such that those who were 
aware of their child’s overweight 
status were more likely to report 
concern with that child’s weight  
(r = .75, p<.001; Table 1). 

Readiness for ED-Based  
Health Education

The majority (69.9%) of parents 
responded that they felt that the ED 
is an appropriate place for a personal 
discussion and education about 
their child’s growth and weight. 
This response was independent of 
parent knowledge or concern with 
their child’s weight status (Table 
1). Of 139 parents who responded 
to a question regarding access 
to electronic information, 32.4% 
preferred electronic communication 
rather than returning to the ED and 
nearly all (94.2%) were agreeable to 
some form of ED-based education 
if it were offered, with 23.7% and 
38.9% reporting they were very likely 
or somewhat likely, respectively, to 
attend a short (30 minutes) health 
education session a few days after 
this ED visit.

Most participants (80.8%) requested 
information on healthy eating 
choices and on exercise (55.1%; 
Figure 1) and these preferences 

Figure 1. 

Parental (n=149) concern 
with their child’s weight, 
their accuracy in estimating 
their child’s weight status, 
and their interest in receiving 
information on healthy eating 
choices, exercise, other 
weight-related behaviors, 
and health complications 
associated with being 
overweight, by their child’s 
weight status.
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were independent of the parent’s 
knowledge of their child’s weight 
status and, whether or not they were 
concerned with the child’s weight.  
(Table 1). Fewer parents sought 
information on behaviors leading 
to overweight (25.6%) or health 
complications of overweight (28.2%; 
Figure 1). Just having knowledge 
of the child’s weight status was 
not sufficient to elicit interest in 
receiving information on behaviors 
leading to overweight (OR = 2.17, 
p > .05) but this awareness may 
contribute to one’s level of interest 
in receiving information about 
health complications associated with 
overweight (OR = 6.7; p=.05). Among 
parents of overweight/obese youth, 
those who expressed concern that 
their child was overweight/obese 
were 4.3 times more likely (p=.02) 
to also report interest in receiving 
information about behaviors leading 
to overweight and were 6.5 times 
more likely (p < .01) to report interest 
in receiving information about 
health complications associated with 
overweight compared to parents 
who did not express concern about 
their child’s weight status. 

DISCUSSION

The majority of parents, regardless of 
their child’s weight status, expressed 
interest in receiving information 

from the ED on healthy eating and 
exercise. These findings indicate 
that the ED is a suitable place for 
health care staff to provide education 
regarding childhood obesity/
overweight. 

Consistent with previous literature,9 
most parents of overweight/obese 
youth did not correctly identify their 
child’s weight status, indicating 
deficiencies in health screening and/
or communicating findings with 
parents. Perrin et al.10 analyzed data 
from 4,985 children (ages 2 to 15 
years old) having a BMI at or above 
the 85th percentile as measured in 
the National Health and Nutrition 
Examination Survey (NHANES) from 
1999 to 2008. During that time, 
only 22% of parents reported that a 
doctor or other health professional 
told them their child was overweight. 
Even among parents of very obese 
children, only 58% recalled a doctor 
informing them. Parents were more 
likely to report that their doctor or 
health professional had told them 
that their children were overweight 
if their child was a teenager, was 
more severely obese, was Mexican 
American or other Hispanic ethnicity, 
or had greater number of health 
encounters. Perrin et al.10 suggested 
several possible reasons for this 
inconsistency, including a lack of 
obesity screening by health care 

providers, the relatively recent  
adoption of standardized definitions 
for pediatric weight status and 
guidelines for intervention, gaps 
in training or lack of performance 
measures for health care providers 
to effectively communicate 
screening results to families, and 
an unwillingness or inability of 
families to hear and remember this 
information. Clearly, health care 
systems need to be doing more 
with families to identify and address 
pediatric obesity.

In our survey, the parents who 
correctly identified overweight/
obesity in their children were 
concerned about their child’s weight 
and were interested in learning 
about health complications of being 
overweight. This finding contributes 
to growing evidence that for a parent 
to help their child attain a healthy 
weight, they must first perceive their 
child’s weight to be a problem.11 
The low rate overall of parental 
concern about unhealthy weight 
presents a tremendous opportunity 
for dietitians in collaboration with ED 
staff to initiate education programs 
that raise awareness of behaviors 
leading to overweight/obesity and 
demonstrate substantial gains in 
parental concern for the health risks 
of overweight.

   1 2 3 4 5 6 7 8 9 10 11 12

 1. Gender 1        

 2. Child age (years) .08 1  

 3. Race/Ethnicity a -.13 .18* 1 

 4. BMI percentile .03 .33*** .07 1 

 5. Concern about child’s weight .09 .25** .05 .27*** 1

 6. Caregiver knowledge: child is overweight .09 .48** -.04 .41** .75*** 1 

 7. Caregiver knowledge: child is healthy weight .04 .17 -.14 .13 -.62***  1

 8. Caregiver knowledge: child is underweight -.14 .35 .18 -.22 .69***   1 

 9. Appropriateness of ED for education -.04 -.15 .15 -.12 .00 .14 .09 .21 1

 10. Interest in information on healthy eating -.03 .09 .12 .03 .10 -.09 -.02 .15 .14 1

 11. Interest in information on exercise .13 -.02 -.01 .08 .14 .16 -.15 .02 .11 .18* 1 

 12. Interest in information on behaviors  -.09 -.03 .12 .16* .23** .11 -.34** -.12 .03 .14 .38*** 1 
  related to becoming overweight 

 13. Interest in information on health  -.06 .06 .14 .16* .26*** .34* -.34** -.15 .10 .13 .31*** .64*** 
  complications related to becoming  
  overweight 
  a Race/ethnicity dummy coded (non-Hispanic African-American participants); BMI: body mass index; ED: emergency department. * p ≤ .05, ** p ≤ .01, *** p ≤ .001.

Table 1. Correlations among child characteristics and caregiver interest in weight-related education in the ED setting.



Limitations

The small sample size and 
convenience design limits 
generalizations to all parents in 
the ED, although, the keen interest 
expressed by the participants serves 
as a positive step on which future 
research and interventions can be 
explored. Important considerations 
for determining the feasibility of 
the ED as a site for health education 
related to chronic diseases such as 
obesity/overweight include a better 
understanding of patient behaviors 
through examination of self-efficacy, 
health literacy, cultural and other 
barriers to receptivity of obesity 
education, and impact measurement.

Implications for Research  
and Practice

Health care providers should be 
screening children for overweight 
and obesity and communicating 
those results in sensitive ways. 
Initially we encountered resistance 
to implementing the protocol from 
some staff who did not see the 
value in us measuring heights and 
weights on all pediatric participants 
or in identifying obesity as this was 
not in line with their view of the 
core mission of the ED. There are 
opportunities now for dietitians to 
lead education efforts among health 
care staff to increase awareness of 
the value of screening for obesity. 
Dietitians can also lead research 
in various health care settings, 
including the ED, to determine how 
best to communicate screening 
results to children and their parents 
in ways that influence their life-style 
behaviors and future health. Because 
parents love their children no matter 
what physical appearance they have, 
parents are more likely to address 
overweight if they understand that 

obesity has health consequences. 
Health care staff who are trained to 
discuss weight status in a sensitive 
way can alter a parent’s view so they 
realize that overweight is more than 
just a social issue of appearance. 
Dietitians can help establish criteria 
for screening that prompt referral 
for families to receive more in-
depth nutrition assessment and 
education, and perhaps utilize the 
time families spend waiting in the ED 
to obtain a diet history or provide for 
consultation with a specialist. 

Our future study objectives are 
to validate and test our findings 
through the delivery of obesity 
education to a sample of families and 
to engage the patients to participate 
in their own health education. 
Further research is needed to 
determine how strategies for health 
education will need to adjust 
for participants’ level of income, 
education, health insurance status, 
and the purpose of the ED visit.

Given the current reality of busy 
nursing practices and crowding and 
boarding in the ED, the question 
of how to effectively incorporate 
obesity screening and referral is 
paramount to the feasibility and 
success of this new initiative. To 
change current practice, evidence 
of the health outcomes and cost 
impacts of obesity screening are 
needed. Moreover, procedures 
for obesity screening and referral 
will have to consider the nature 
and severity of the illness or injury 
that prompted the ED visit and 
minimize any added stress on 
families. Also of interest are how 
dietitians might collaborate on 
such initiatives and whether the 
expansion of dietetic services into 

the ED is warranted. Dietitians can 
reach out to others who have been 
grappling to accommodate the influx 
of new patients with co-morbidities 
secondary to pediatric obesity, 
such as pediatric cardiologists and 
endocrinologists. Other available 
resources include local obesity-
prevention task forces, specialized 
nurse educators, and referral of 
qualifying families to the federal 
Special Supplemental Nutrition 
Program for Women, Infants, 
and Children, which addresses 
overweight in the population  
it serves.

CONCLUSIONS

The prevalence of overweight 
children places great demands on 
health care systems to establish 
obesity treatment and prevention 
strategies. Traditionally, acute care 
settings such as the ED have not 
routinely been utilized to address 
chronic health issues such as 
obesity, but a multi-disciplinary 
and systematic approach should 
be considered. Several implications 
for research specific to the ED 
were identified from this project. 
Importantly, parents are highly 
receptive to receiving education 
about healthy growth and pediatric 
obesity from the ED, especially 
on topics of healthy eating and 
exercise. For parents of overweight/
obese children, their knowledge 
and concern about their child’s 
weight are highly correlated with 
their interest in receiving health 
information. Thus, screening in the 
ED for pediatric overweight/obesity 
and communicating weight status 
to parents may be an important 
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 1. What percentage of parents came to the 
  emergency department and correctly 
  identified their child as overweight/obese?

  a. 10.5%
  b. 29.3%
  c. 39.8%
  d. 93.7%

 2. What percentage of parents of obese children 
  thought their child had gained too little weight?

  a. 4.8%
  b. 52.4%
  c. 57.2%
  d. 93.7%

 3. What are the odds a parent will be interested in  
  receiving information about behaviors leading to 
  overweight if the parent is expressing concern  
  that their child is overweight/obese?

  a. OR 2.17
  b. OR 6.7
  c. OR 4.3
  d. OR 6.5

 4. What was the primary purpose of this study?

  a. Screen children for obesity in the  
   emergency department.
  b. Determine if parents were interested in   
   receiving educational materials about pediatric  
   obesity during an emergency department visit.
  c. Assess parental knowledge of pediatric obesity  
   education during an emergency department visit.
  d. Determine if parents were aware and concerned  
   about their child’s overweight status.

 5. In table 1, which of the following factors had  
  the strongest correlation between caregiver  
  interests in information on health complications?

  a. Concern about child’s weight, Caregiver knows  
   child is overweight, BMI percentile
  b. Caregiver knows child is overweight, Interest in  
   information on behaviors, BMI percentile
  c. Interest in information on behaviors, Caregiver  
   knowledge: child is healthy weight, Caregiver  
   knowledge: child is overweight
  d. Concern about child’s weight, Caregiver 
   knowledge: child is healthy weight, Caregiver  
   knowledge: child is overweight

CPE questions 
for “Parent interest in receiving information about 
healthy eating and child overweight through the 
emergency department”

 6. What was the primary limitation in this study?

  a. Survey tool used was not validated
  b. Convenience sample
  c. Large sample size
  d. Lack of data collected on patient behaviors

 7. Which of the following sites do many   
  disadvantaged low-income families use  
  for primary healthcare? 

  a. Free walk-in clinic
  b. School 
  c. Planned Parenthood
  d. Emergency room

 8. What percentage of pediatric patients who  
  visit an emergency department are overweight  
  or obese?

  a. 10-20%
  b. 20-25%
  c. 30-35%
  d. 45-50%

 9. What are some of the hurdles that obese  
  children face compared to healthy  
  weight children?

  a. Longer primary care visits
  b. Shorter emergency room department visits
  c. Increased health care costs
  d. No difference in health care costs

 10. Having knowledge of the child’s weight status  
  was sufficient to contribute to a parent’s level  
  of interest in receiving information regarding  
  which of the following concerns?

  a. Health complications associated with overweight
  b. Behaviors leading to overweight
  c. General health
  d. Where to locate nutrition information 

Answers on page 23
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Chair’s Report

first step in delivering information 
to address health behaviors. The 
expansion of ED ambulatory care 
services to include parent and 
child access to education could be 
compared to traditional educational 
settings as a novel approach to 
address pediatric obesity.

This publication was supported in part 
by Award Number UL1TR000075 from 
the NIH National Center for Advancing 
Translational Sciences. Its contents are 
solely the responsibility of the authors and 
do not necessarily represent the official 
views of the National Center for Advancing 
Translational Sciences or the National 
Institutes of Health.

Healthy eating and child overweight 
Continued from page 4

REFERENCES
1. Ryan LM, Teach SJ, Searcy K, et al. Epidemiology 

of pediatric forearm fractures in Washington, DC. J 
Trauma 2010;69:S200-5.

2. Hampl SE, Carroll CA, Simon SD, Sharma V. Resource 
utilization and expenditures for overweight 
and obese children. Arch Pediatr Adolesc Med 
2007;161:11-4.

3. Trasande L, Chatterjee S. The impact of obesity on 
health service utilization and costs in childhood. 
Obesity (Silver Spring) 2009;17:1749-54.

4. Schuh S, Man C, Cheng A, et al. Predictors of non-
diagnostic ultrasound scanning in children with 
suspected appendicitis. J Pediatr 2011;158:123-9.

5. Benson L, Baer HJ, Kaelber DC. Trends in the 
diagnosis of overweight and obesity in children  
and adolescents: 1999-2007. Pediatrics 
2009;123:e153-8.

6. Brousseau DC, Gorelick MH, Hoffmann RG, Flores G, 
Nattinger AB. Primary care quality and subsequent 
emergency department utilization for children in 
Wisconsin Medicaid. Acad Pediatr 2009;9:33-9.

7. Centers for Disease Control and Prevention. A SAS 
Program for the CDC Growth Charts. In. May 22 ed: 
Centers for Disease Control and Prevention (CDC). 
Division of Nutrition, Physical Activity and Obesity, 
National Center for Chronic Disease Prevention and 
Health Promotion; 2007.

8. Barlow SE. Expert committee recommendations 
regarding the prevention, assessment, and 
treatment of child and adolescent overweight and 
obesity: summary report. Pediatrics 2007;120 Suppl 
4:S164-92.

9. Mathieu ME, Drapeau V, Tremblay A. Parental 
Misperception of Their Child’s Body Weight Status 
Impedes the Assessment of the Child’s Lifestyle 
Behaviors. Int J Pediatr 2010;2010.

10. Perrin EM, Skinner AC, Steiner MJ. Parental Recall of 
Doctor Communication of Weight Status: National 
Trends From 1999 Through 2008. Arch Pediatr 
Adolesc Med 2011:archpediatrics.2011.1135.

11. Rhee KE, De Lago CW, Arscott-Mills T, Mehta SD, 
Davis RK. Factors associated with parental readiness 
to make changes for overweight children. Pediatrics 
2005;116:e94-101.

Our DPG is strong and continues to serve as a valuable 
source of information for members - both professional 
and students. The strength of our DPG reflects our 
proactive membership, as well as a succession of 
dedicated and capable executive and committee board 
members. It is with this foundation that we look forward 
to our next cycle of events.

This Fall, we will once again be hosting the Research DPG 
Member Breakfast and General Meeting at FNCE - this 
year in Philadelphia. All members are invited to join us 
for a celebration of our DPG, announcement of awards, 
a very interesting seminar, and, of course, delicious food. 
The Research DPG will also be hosting a DPG mixer and 
seminar, sponsored by the California Walnut Commission. 
Look for a follow up announcement with details for both 
meetings, prior to FNCE, via our Googlegroups listserv 
and as an Eblast to members. 

The Research DPG is also actively developing webinars on 
topics of interest to members. Please stay tuned to your 
Googlegroup listserv and Eblast messages for details. Also, 
please don’t hesitate to contact me if you have questions or 
suggestions regarding topics. 

Coordinating Research DPG activities and events is 
definitely a team effort. I would like to take this space to 
express my sincere appreciation for the superb work of 
the entire 2011-2012 Research DPG Executive Board and 
Committee Chairs (and Co-Chairs) - and our volunteers - for 
all their effort in support of the Research DPG .

Best Regards,

James

James Swain, PhD, RD, LD
RDPG Chair (2011-12)
James.swain@case.edu

Dear Research  
DPG Members
James Swain, PhD, RD, LD

mailto:James.swain@case.edu
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Member Spotlight

Suzanne S. Summer
MS, RD
Erin Gaffney-Stomberg, PhD, RD

For this edition of The Digest, we are 
spotlighting RDPG member Suzanne 
S. Summer, MS, RD, a bionutritionist 
at the Cincinnati Children’s 
Hospital Medical Center, Clinical 
Translational Research Center (CTRC), 
a center funded by the NIH’s Clinical 
Translational Science Award (CTSA) 
program. The CTRC Bionutrition Core 
encompasses a busy metabolic kitchen, 
the body composition lab (DXA facility), 
and anthropometric and dietary 
data collection services. Ms. Summer 
directs this core in providing services 
and consultation to investigators 
whose research involves a nutrition 
component. Read below to learn about 
Ms. Summer’s exciting and diverse 
research experience collaborating 
with investigators at the Cincinnati 
Children’s Hospital Medical Center.

Ms. Summer, please tell us about 
your background. How did you get 
to where you are now?

Nutrition research is my second 
career. In a previous life I earned a 
Business degree and began a career 
in marketing and public relations. 
During this time I was fortunate 
to work in some of the world’s 
greatest cities – first New York, 
then Melbourne, Australia (still my 
favorite place in all the world), and 
finally Singapore. After seven years 
of living out my dream of traveling 
and living among different cultures, 
I realized, alas, marketing was not 
the career for me. Following a period 
of researching new career options, I 
decided that dietetics was the best 
fit as it combined human biological 
science and my personal values of 
healthy eating and fitness. I returned 
home and began the undergraduate 
Dietetics program at the University of 
Cincinnati (UC). Everything interested 

and excited me in terms of career 
opportunities in this field. But in that 
first year of study - entirely by chance 
– I was hired by a professor to be her 
research coordinator for a study on 
lifestyle intervention for weight loss, 
and from that moment, I was hooked 
on research. Over time I became an 
integral part of the research team, 
and the pursuit of a career in research 
became my singular focus. After 
graduating I went on to complete 
the dietetic internship at the National 
Institutes of Health (NIH) Clinical 
Center, which at the time was one of 
the only internships offering a focus 
in clinical research. My experience at 
the NIH was rewarding in more ways 
than I could have imagined. Suffice it 
to say that being there meant being 
surrounded by clinical research 24/7, 
where virtually everything you do 
as a clinical dietitian is both patient 
care and data collection. I returned 
to Cincinnati after the internship to 
rejoin the research team at UC. A 
year later the Bionutritionist position 
in the CTRC (formerly the General 
Clinical Research Center or GCRC) 
opened up and I’ve been there ever 
since. Within a year of starting this 
position I began my graduate studies 
part-time, and completed a Master 
of Science in Epidemiology in 2007. 
Being a “research dietitian” can be a 
lonely business, as there are few of us 
compared to the number of clinical 
or community dietitians. Fortunately, 
early on I discovered the National 
Association of (GCRC) Bionutritionists 
(NAB) and quickly realized the 
benefits of networking with other 
Bionutritionists who also work in a 
GCRC and have responsibilities nearly 
identical to mine. The NAB is arguably 
my most important affiliation and 
over the years I have held different 

volunteer and leadership positions in 
the association including President, 
Secretary/Treasurer, and committee 
chair. Other members of the NAB 
introduced me to the RDPG, and here 
I found another vibrant network of 
RDs working in research. 

Could you please summarize your 
current research for us?

My expertise lies in the precise 
collection and reporting of data with 
the goal of improving treatments 
and outcomes for these diseases. 
In May, I will be presenting a poster 
at the International Conference 
on Diet and Activity Assessment 
Methods on a study which examined 
whether it is feasible to accurately 
assess dietary intake of Australian 
adults using a US-based database 
and software. Currently I am working 
with colleagues to test the validity 
of modified equipment in the 
measurement of resting metabolic 
rate in neonates, equipment which 
may make this measurement faster 
or be better able to collect metabolic 
data from the smallest of patients.  
I feel that such “methods” research is 
invaluable to all dietitians as it gives 
them evidence to support or change 
how they practice. My other research 
areas of interest include: adiponectin 
and other adipokines and their 
relationship to obesity and associated 
risk factors; diabetes, obesity and 
dietary interventions for weight 
loss and disease risk reduction; and 
lifestyle changes over time and 
relationship to health status.

How did you become involved/
interested in your current line  
of research?

Dietary intervention studies for 
weight loss and health improvement 

Suzzane S.Summer
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appealed to me for the same 
reasons that I became a dietitian. 
I worked with a mentor on these 
studies and became part of a team 
of researchers focused on applying 
dietary intervention and lifestyle 
modification to different health 
conditions. My position in the CTRC 
Bionutrition Core has led me in the 
direction of nutritional epidemiology, 
specifically testing and improving 
methods for collecting nutrition-
related data in different populations. 

What advice would you give to a 
young researcher for developing a 
successful line of research? 

As someone who holds a Master’s 
degree and is pondering a PhD 
myself, I struggle with the challenge 
of how to develop one’s own line of 
research. My position in the CTRC 
has given me great exposure to a 
variety of research paths but I have 
limited time to focus my efforts on 
just one. Hopefully you will be in a 
position which provides protected 
research time, but if you’re like me 
and you don’t have that protected 
time, there is still a lot you can do 
to help yourself succeed. Know 
who the key researchers in your 
area of interest are, and follow their 
work. Developing relationships 
with established investigators in 
the field is invaluable, and of course 
identifying a mentor among them is 
key. An effective mentor will open 
up opportunities for you within 
your shared areas of interest, but 
will also challenge you to define 
your own individual path distinct 
from his or hers. My mentor was an 
undergraduate professor who then 
became my supervisor and later, a co-
investigator. I was able to take what I 
learned working with her and pursue 
new dimensions and new questions 
to be answered by the research we 

were doing. As a junior researcher, 
it is so important to realize that 
there are people all around you who 
would welcome your help with their 
projects, who would love for you to 
develop research questions as a pilot 
study or an ancillary project to their 
own. In my experience, seasoned 
investigators are almost always open 
to this idea. Take a chance and show 
them what you can do. 
 
What are your career goals?

I love what I am doing now. Although 
I have been with the CTRC for 9 
years, it has changed and grown, 
allowing me to grow along with it. 
When I started here, the Bionutrition 
Core comprised two diet techs and 
a RD (me). We now have a staff of 
nine, and in all, we provide clinical 
research services to about 25-30 
studies each year. The increasing 
workload and staff has broadened 
the scope of my job to include more 
staff management and consultation 
with investigators. Right now there 
are 2 career paths that diverge ahead 
of me: one is to take a greater role in 
research management, and the other 
is to pursue a doctoral degree in 
nutritional epidemiology or a related 
field. I’m really not sure yet which 
way I will go.

How has your affiliation with ADA 
impacted your career progression?

I joined ADA as a student 13 
years ago and the benefits were 
immediately apparent, especially 
for an aspiring researcher. I loved 
getting the Journal every month 
and reading the research being 
conducted by others, especially when 
an RD was one of the authors. One 
of my best memories of undergrad 
was attending ADA’s FNCE 2001 in 
Denver, Colorado with some of my 
classmates. However, once the Daily 

News was launched, that quickly 
became my number one favorite 
benefit. I believe that having access 
to the latest news in diet and health 
as it is published is so important 
to one’s credibility as a RD, both 
professionally and personally. Once I 
established myself firmly in the realm 
of research I joined the RDPG, which 
opened up even more opportunities 
for learning and growth. Through 
the RDPG listserve, website, and 
issues of The Digest, I gain practical 
information and insight from other 
dietitians practicing in research. 
In 2010 I was awarded the first-
ever RDPG member seed grant to 
study the quantity of cholesterol, 
fatty acids, and other nutrients in 
breastmilk and how the mother’s 
diet and other factors affected this 
content. The seed grant dollars 
helped to pay for the lab analyses of 
blood and breastmilk samples that 
were collected in a broader study 
of human milk composition. The 
pilot data generated with the help 
of the RDPG seed grant has yielded 
additional funding from the sponsor 
for continued analysis of samples.
 
If someone were to ask you to 
explain “why research is important 
to the field of dietetics”, what 
would you say? 

I believe that research is the first 
step in prevention. There is a lot 
of information available to the 
consumer about nutrition and health. 
Some of it is true but much of it is 
misleading at best, and sometimes 
completely false and potentially 
harmful. Applying sound scientific 
research to questions about diet and 
nutrition, and then presenting it to 
the public to help them separate fact 
from fiction to make good choices, is 
among the most useful contributions 
a researcher can make. 
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Pure food and water have been 
legislated in the United States 
since 1906 with the passing of the 
Pure Food and Drug Act. In the 
last century, the Food and Drug 
Administration (FDA) has made great 
strides in regulating food additives 
including pesticides, enforcing 
labeling guidelines for water, 
and acting as the governmental 
“watchdog” for food adulteration.1 

The passing of the United States 
Food Quality Protection act (FQPA) 
of 1996 increased the rigor of 
surveillance regarding pesticide 
levels and led to the formation of a 
committee charged with developing 
strategies dealing with new and 
existing chemicals in the food and  
water supply.

In spite of regulations and 
enforcement, unintentional additives 
are still a part of our food and water 
supply. This paper addresses the 
issue of pharmaceutical residues and 
chemicals which act as endocrine 
disruptors found in the food and 
water supply in the US.

History

The mere presence of unintentional 
chemicals in the water supply is not 
a new issue. A review of the first few 
chapters of Rachel Carson’s book, 
Silent Spring,2 reinforces the fact  
that materials used in the 
environment eventually end 
up in the water supply.

“Chemicals sprayed on croplands 
or forests or gardens lie long in the 
soil, entering into living organisms, 
passing from one to another in 
a chain of poisoning and death. 
Or they pass mysteriously by 
underground streams until they 
emerge and, through the alchemy of 

air and sunlight, combine into new 
forms that kill vegetation, sicken 
cattle, and work unknown harm 
on those who drink from once pure 
waters (p. 6).” 

Since the 1960s, the testing of water 
has become more sophisticated 
and sensitive; these highly sensitive 
tests indicate that man-made 
chemicals continue to be released 
into the environment. According 
to Kummerer,3 over 160 different 
pharmaceuticals have been detected 
in the effluents from wastewater. 
These chemicals included endocrine 
disruptors, antibiotics, anti-
inflammatories, and iodinated 
contrast media.

Sex steroids were first noted in 
the aquatic environment in 1989.4 
The findings of Aherne and Briggs 
stimulated many more studies on 
hormones in the water supply, 
both in the US and in foreign 
countries.5 The realization that 
chemicals in the water supply had 
moved beyond pesticides and 
now included endocrine disruptors 
and anti-infectives was alarming. 
Additional research in the area of 
environmentally released pesticides 
showed that these pesticides had 
the possibility of being endocrine 
disruptors, broadening the list 
of known endocrine disruptor 
chemicals (EDCs) to include not just 
sex steroids but also phthalates 
which were associated with poor 
reproductive outcomes in females.6 
Measuring the chemicals in raw and 
treated wastewater, surface water, 
groundwater, and drinking water 
provided information on the wide 
spread infiltration of chemicals in the 
water supply. 

Over the last half century, the 
research question has changed from 
“Are there unintentional chemicals  
in our food and water supply?” to 
“How dangerous are these chemicals 
and at what level can they be 
considered safe”.

Environmental Exposure

After wastewater is treated, the water 
is returned to the water supply. It is 
estimated that the treated water has 
removed all but traces of EDCs and 
other drugs such as anti-infectives. 
This is reassuring for humans who 
may have only limited direct contact 
with treated wastewater, but for 
aquatic plants and animals, this 
exposure to low levels of EDCs and 
anti-infectives takes place continually 
over the life span of the organism. In 
2010, Fick et al. measured the plasma 
concentration of trout exposed to  
25 different pharmaceuticals found 
in aquatic ecosystems and concluded 
that the uptake of sex steroids by  
the trout after just 14 days of 
exposure were at concentrations 
exceeding the human therapeutic 
plasma levels.

Wildlife and farm animals have also 
been found to have trace levels 
of EDCs in their milk, and in egg-
laying animals, in their yolks.7 The 
introduction of these organisms 
into the food supply then provides 
additional exposure to humans. The 
exposure to these different sources 
of chemicals makes estimating safety 
difficult. EDCs present in drinking 
water are almost negligible, but 
when all sources are examined and 
a mixed diet is taken into account, 
the level of ingestion may be much 
higher. This is really the crux of 
the issue in assessing the safety of 

History of Pharmaceuticals  
and Endocrine Disruptors  
in the Food and Water Supply
Jody L Vogelzang, PhD, RD, FADA, CHES
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unintentional chemicals in the food 
and water supply.5

Another growing source of 
unintentional chemicals enters the 
water supply from large farming 
operations. The prophylactic use 
of anti-infectives and EDCs in pigs, 
swine, and cattle enter the water 
system through manure, water 
runoff, and sludge. These chemicals 
continue their downhill travel into 
streams and rivers. In 2008, over 
27% of US rivers contained anti-
infectives.?8 

Human Risk

There is disagreement on whether 
trace amounts of pharmaceuticals 
in the food supply are dangerous 
to human health. In a review study 
of this question, Tang-Peronard et 
al.9 looked at 24 previous research 
projects dealing with human 
exposure to EDCs and the effect 
on body size. Conclusions from 
their review indicated that dosage, 
gender and stage of development 
played a critical role in assessing 
risk of exposure. For example, girls 
appeared more susceptible to 
the influence of EDCs than boys; 
exposure during the neonatal 
time period was most critical in 
establishing risk; and counter- 
intuitively, at least in the context of 
today’s obesity crisis, chemicals at 
low exposure contributed to obesity, 
while a higher exposure of the same 
chemical contributed to weight loss. 

The question of the safety of 
unintentional chemicals in our food 
supply was the topic of a Pew Health 
Group workshop held in April of 2011. 
Although the intent of the workshop 
was not to dwell on the controversies 
involving specific chemicals found 

in our food and water supply, it 
did provide insight on the current 
system the FDA uses to assure the 
safety of the US food supply. In the 
workshop proceedings, a substantial 
amount of time was spent on the 
discussion of EDCs. Current FDA 
guidelines do not require testing or 
direct assessment of changes in the 
function of the endocrine system 
related to EDC exposure. Currently, 
there are no standards in place to 
look at adverse effects in utero or at 
pre-pubertal exposure to EDCs. There 
are also no long term studies that 
look for adverse effects of endocrine 
disruptions after months, years, or 
decades following exposure to EDCs, 
especially exposure which occurred 
in the neonatal period. In fact, there 
is no agreement as to what should be 
considered an “adverse effect” in the 
context of EDC exposure. Because 
of the significance of the timing of 
EDC exposure in development, there 
are multiple end points that could 
be examined including plasma levels 
of EDCs, hormone-receptor binding 
or up regulation of sex steroids, and 
gene expression. More attention 
appears to be needed on validating 
biomarkers that are predictive of 
health effects.10

Future Considerations

With the continuing development 
of synthetic sex hormones and anti-
infectives, the continued presence of 
unintentional pharmaceuticals in the 
food and water supply is essentially 
guaranteed. In order to continue 
surveillance of these chemicals, 
regulatory guidelines need to reflect 
the most current science in both 
laboratory methods and end point 
evaluations. Although there may 
be agreement in some circles that 

the low concentrations of drugs in 
drinking water is not a significant 
problem,11 a more cautious 
approach is stated by Tourand et al.5 
“continuous exposure to trace levels 
(of EDCs) is a domain of toxicology 
that must be explored in order to 
assess the toxicological relevance of 
pharmaceuticals in drinking water 
and provide a robust human health 
risk evaluation”.
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Employee health directly impacts 
productivity due to health-related 
illness which translates into loss of 
competiveness in the market place. 
It is not surprising that corporations 
are starting to take a much closer 
look at workforce wellness and 
scrutinizing how illness is impacting 
their organizations marketability. 
These corporate sleuths are using a 
microscopic-type probe to survey the 
best asset they have - their human 
capital. Like any good researcher, 
knowing all the facts and uncovering 
the unknowns translates into a more 
comprehensive understanding 
of your subject matter. Fully 
understanding the health risk of the 
workforce, the current and projected 
costs of illness and the impact on 
productivity can be equated to 
experiencing an epiphany. 

November 2009 statistics from 
a collaborative study involving 
four prominent public health and 
prevention groups stated that 
obesity is the fastest growing public 
health issue. With two-thirds of 
Americans either overweight or 
obese the financial impact of excess 
pounds is astounding and translates 
to the tune of an estimated 10 billion 
dollars in healthcare spend related to 
moderate or severe obesity.1 

The ability to quantify the 
relationship between disease 
burden and employee productivity 
is imperative if an organization 
wants to clearly uncover what is 
driving absenteeism and preventing 
presenteeism. In other words, 
companies must be able to identify 
the health issues of a population 
and correlate this to company work 
performance. Taking a deep dive in 

to the health claims experience of a 
company can illuminate reasons why 
staff may not be present at work. 
For example, health care claims that 
indicate high rates of emergency 
room use for blood glucose control 
or peptic ulcer conditions could 
indicate non-compliance issues with 
prescribed medication or therapeutic 
procedures. This non-compliant 
behavior translates into higher 
medical treatment cost and lost 
productivity because the employee 
may not return to work the following 
day. Utilizing claims experience 
data to uncover the health related 
reasons why employees may not 
be productive provides insight into 
addressing targeted health and 
wellness strategies. Many companies 
are lasering their claims data in an 
effort to understand the health 
care cost on a per employee per 
month basis. These efforts are then 
translated into designing health 
and wellness strategies with the 
purpose of reducing medical cost 
trend, measuring productivity, and 
hopefully, remaining competitive in 
the market. 

The objective of this article was to 
raise awareness around productivity 
measurement tools and to identify 
relevant issues when applying 
measurement tools in the worksite 
environment. These tools take the 
form of employee questionnaires and 
the authors describe characteristics 
within each that influence 
measurement outcomes. 

Authors Schwartz and Riedel 
raise the issue that selecting and 
utilizing appropriate productivity 
measurement tools demands close 
scrutiny when formulating business 

strategies designed to impact 
work performance outcomes. The 
authors make known that their 
work is supportive of the Integrated 
Benefits Institute consensus 
statement on productivity which 
highlights the need to further 
develop “a conceptual framework 
of productivity measurement that 
guides the maturation of instruments 
and sets forth recommendations 
for their application consistent with 
the descriptive, comparative, and 
evaluative functions that foster 
health, well-being, and  
work performance.”

Utilizing recommendations from the 
2008 Summit on Workforce Health 
and Productivity, the authors build 
upon and extend the Summit’s 
recommendations that sound 
instrumentation is essential in the 
quest to evolutionize a toolkit of 
valid productivity measurements. 
Schwartz and Riedel are candid in 
their recognition that validity and 
reliability issues have been raised by 
other researchers in regards to the 
methodologies, data collection and 
analysis of productivity data from 
the Summit, but limit the scope of 
the article to explore more in-depth 
issues they felt had not been well 
articulated. 

The authors begin by describing 
three distinct survey tools designed 
to extract information from 
employees linking health and 
productivity. The title of the first 
survey, Health and Productivity 
Questionnaire, integrates chronic 
condition prevalence rates and 
embeds health risk assessment 
data to quantify total productivity 
loss, while The Work Limitations 

Review of the article:

Productivity and Health: Best Practices for 
Better Measures of Productivity. 
Steven M. Schwartz, PhD and John Riedel, MPH, MBA. JOEM Vol. 52, Number 9 September 2010.pp 865-871.

Valerie M. Houghton, RD, LD
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Questionnaire focuses on key job 
elements such as time management 
and physical and mental demands 
of the job. The last tool, The Work 
Productivity and Impairment 
questionnaire, determines 
percentages of productivity lost 
attributable to absenteeism and 
impairment on the job. The authors 
contend that clearly defined 
productivity outcomes combined 
with purposeful measurement 
are critical when selecting a 
measurement tool. Purposeful survey 
measurement tools are comprised 
of three distinct styles of questions: 
descriptive, comparative, and 
evaluative, with all three being inter-
related. Descriptive type questions 
provide a basic understanding 
of the degree that health and 
productivity impact each other and 
lay a foundation for consequent 
discussions on integrating 
health initiatives into the work 
environment. Comparative questions 
take the process one step deeper by 
specifying which chronic conditions 
are impacting productivity and 
highlight job specific impairments. 
One insightful “takeaway” from using 
this tool is that multiple health risks 
have a cumulative negative effect 
on productivity. The last style of 
question is referred to as evaluative 
and includes two time based 
measurements that allow shifts in 
population changes to be evaluated 
against health and productivity 
initiatives. To explain further, time-
series evaluations (measuring the 
same individuals or parameters  
over a given period of time) 
and between-series evaluations 
(contrasting a group that received 
intervention against one that did 
not receive intervention) can help 

establish causal relationships  
with interventions.  

Schwartz and Riedel broaden the 
discussion of measurement tools 
and their effectiveness by outlining 
additional components involved in 
measurement such as scales and 
subscales, response burden, recall 
time frame and response anchors. 
Scales and subscales are required 
to properly identify distinguishing 
characteristics within a tool that 
impact productivity outcomes such 
as absenteeism and presenteeism 
while response burden defines 
factors that may determine 
completion rates of a questionnaire. 
Recall time frame is an important 
element to consider when probing 
memory related events from 
employees and the purpose of a 
response anchor is to ascertain a 
reference point from an employee 
when asking them to rate their work 
performance. For example; “How 
would you rate your job performance 
during the past week in relation to 
your most productive level?”

The second part of the research 
paper addresses outcome scores 
and their relationship to norms 
and benchmarking. The authors 
make the distinguishment between 
benchmarks and norms as the 
former having the purpose to 
interpret change over time relative 
to established targets derived 
internally, whereas norms are derived 
externally. To further describe 
elements within normative data, the 
authors’ review average impairment, 
prototyping, the interdependence 
of co-morbid factors, and normal 
impairment factors.

Average impairment is described as 
the establishment of a mean score 
that validates or identifies deviations 
within samples of the workforce 
so that normalized distribution 
outcomes are captured within the 
database. 
The second element of measurement 
is prototyping and is best 
described as a way to establish the 
optimal achievable health that an 
organization can expect to acquire. 
Once the health prototype is 
established variances, in productivity 
can be compared against the 
prototype. The third element, the 
interdependence of co-morbid 
factors, can have a profound 
impact on levels of productivity 
and ultimately the attainment of 
desired health outcomes. Authors 
Schwartz and Riedel state that 
being able to identify productivity 
impairments caused by each risk 
factor or multiples of risk factors 
is critical in the tactical planning 
of targeted health interventions. 
For example; if obesity and back 
pain are two identified health risks 
within a population but health 
plans fail to address issues of proper 
lifting, depression, and appropriate 
pharmaceuticals as concurrent 
interventions, the expected health 
improvement outcome could be 
negatively impacted. 

The final element of measurement is 
called normal impairment factor, and 
serves as a way to draw a perimeter 
around realistic targets with the aim 
of forecasting what impact health 
and wellness strategies would have 
made on productivity outcomes. In 
other words, if you had done XYZ, 
then ABC would not have occurred 
or only would have only occurred 



to this extent. This determination 
of normal impairment also adds a 
bit of sobering reality into realizing 
that some productivity issues are 
not going to be impacted by health 
initiatives. An example of this is 
apparent in case management type 
conditions such as end stage renal 
disease or multiple trauma incidents. 
Staffs with these conditions are 
probably not going to be present 
for work and may skew the normal 
impairment data.

The authors acknowledge that 
being able to quantify the financial 
impact of productivity impairment 
is always an expected deliverable 
but warned that it is not always a 
straightforward process. Schwartz 
and Riedel state that some 
instruments lend themselves to 
monetization better than others 
and utilizing the appropriate 
methodology to ascertain this 
measurement is critical to this 
process. The researchers detail the 
methods used to link monetization 
to impaired productivity as being 
derived from salary conversion, 
introspectively, or firm-level. All of 
these methods put a final tab on 
the expense of lost productivity. 
Congruent to identifying wages and 
productivity expense is the need 
to pinpoint at least an estimation 
of the cost of productivity. Several 
inexpensive tools are available 
such as the Blueprint for Health 

and the H&P Snapshot that allow 
employers to input demographic and 
health data to produce and overall 
picture of the estimated cost of lost 
productivity. This data can then 
be utilized to develop achievable 
and relevant health interventions 
designed to positively affect work 
force productivity.

The remainder of the article discusses 
several important components of 
an outcomes report and describes 
a dashboard style approach to 
reporting. Integral to the report 
is the inclusion of the purpose for 
the measurement, recalling that 
there are 3 types: descriptive, (the 
degree to which health status effects 
worker performance), comparative 
(assessing the differential effect 
that various health risks or chronic 
conditions have on performance) 
and evaluative (assessment 
of change over time as part of 
program evaluation). Additionally, 
the report should explain why the 
measurement was performed, 
spelling out the presumed 
relationship between health and loss 
of productivity. Health initiatives or 
program management must also 
be identified in the report and the 
authors comment that a dashboard 
reporting style is well suited for this 
type of reporting because it allows 
a quick and concise assessment 
of complex issues combined with 

thoughtful evaluation of the impact 
of health management programs. 
Another advantage is the ability 
to determine to what extent a 
health improvement initiative 
could impact absenteeism and 
presenteeism as well as insight into 
tactical adjustments necessary to 
obtain organizational productivity 
objectives.
 
   In summary, the authors conclude 
that companies are rethinking 
their business strategies to include 
employee health as a capital 
investment and that this is fueling 
questions surrounding the validity of 
tools used in measuring productivity. 
Schwartz and Riedel reiterate that 
additional research is required to 
develop productivity measurement 
guidelines that reflect “real world 
settings” and can be used by all 
stakeholders in meaningful ways to 
assess the degrees of productivity 
loss, plan for the allocation of 
resources to address interventions, 
and be able to interpret the data and 
evaluate the process. The authors 
end by giving their insight into the 
next phase of evolving productivity 
measurement and hope that this 
research will act as springboard for 
additional discussion on this field  
of study. 

1. Thompson D, et al. Estimated economic cost of 
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ADVERTISEMENT:
Solae, LLC is a world leader in developing soy-based ingredients 
for nutritious, great-tasting products. Solae provides solutions 
that deliver a unique combination of functional, nutritional, 
economical and sustainable benefits to our customers 
(primarily food and beverage manufacturers). Headquartered 
in St. Louis, Missouri, USA, the company was formed through 
a joint venture between DuPont (NYSE: DD) and Bunge (NYSE: BG) in 2003. Solae is a recipient 
of 2011 Ethisphere’s Ethics Inside Certification and was recognized as one of 100 “World’s Most 
Ethical Companies” in 2011. For more information, visit www.Solae.com, or follow the company  
on Twitter at www.Twitter.com/SolaeLLC, Facebook at www.Facebook.com/SolaeLLC, and  
LinkedIn at www.linkedin.com/company/Solae-LLC.

The Research DPG would like to express our sincere appreciation for the support provided by Solae, LLC for 
the Research DPG FNCE 2011 Member Breakfast and General Meeting and a member Pilot Grant program. 
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http://www.linkedin.com/company/Solae-LLC
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The Research DPG budget for the 2011-12 
fiscal year (June to May) expects $24,116.00 in 
income and $22,909.00 in expenses. Generally, 
expenses are planned so that reserves can be 
kept around 50% of the budget. As of the end 
of March 2012, RDPG revenue is $22,390.00, 
and expenses are $17,742.00. Our current 
year investment reserves are $23,223.00 (well 
above 50% of our budget). As of the end of 
March, we are nearly through our year and 
we are close to expected income and with 
remaining expenses, we anticipate coming in 
very close to planned expenses. 
 
Please don’t hesitate to contact me if you 
have questions about the financial health  
of the Research DPG.  

As my last report as RDPG Treasurer, I want 
to extend my thanks to James Swain, RDPG 
President; Martha McMurray, Immediate Past 
RDPG President; and the 2011-2012 Executive 
Board for their support and leadership.  

Alanna J. Moshfegh, MS, RD
RDPG Treasurer

  Annual Actual as of 
   end of March

Revenue Membership 17,616 15,174
 Grants 6,500 6,500
 Interest income 0 716
  $24,116 $22,390

Expenses Lodging/Subsistence 3,240 4,823
 Transportation 5,000 3,098
 Professional/Consulting 4,000 900
 Postage/Office supplies 197 0
 Telephone/Teleconference  216 45
 Memb Dues/Seminar Fees 1,058 0
 Credit Card Processing 324 367
 Honorariums/Awards 3,250 3,400
 Food Service 5,500 4,143
 Printing/Copying 124 79
 Audiovisual 0 887
  $22,909 $17,742

 Net 1,207 4, 648

Reserve   $23,223

Research DPG 2011-12 Budget

Secretary Report

The RDPG listserve is active, with members commenting 
on the useful and current information, including job 
postings, made available through this (optional) member 
benefit. If you are not currently a member and would like 
to join, please email me at rdpggroup@gmail.com, with 
the following information:

•	 Name	and	ADA	membership	number

•	 Email	that	you	prefer	to	use	for	the	RDPG	group	(you		
 may use any email address; you also may chose to create  
 a new email account, such as a gmail account, for use on  
 this RDPG group).

When I receive your request, I will:

•	 Request	the	Google	Group	site	to	send	the	 
 invitation needed to join the RDPG group,  
 to the email you provided.

•	 Also	send	you	a	separate	email	so	that	you	will	know		
 when the invitation was sent. 

This listserve is a key communication tool for RDPG 
members, and we look forward to your participation.
Thank you,
 
Marilyn Briggs, Ph.D., R.D.
Secretary, RDPG
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Dietary interventions targeting the TOR 
pathway for cancer prevention 
Brandon H. Hidaka B.A. 
Department of Dietetics and Nutrition, Breast Cancer Prevention Center, University of Kansas Medical Center

Abstract

The target of rapamycin (TOR)
signaling pathway has emerged 
as the chief regulator of substrate 
and energy allocation at the cellular 
level. The pathwaysignals growth 
when nutrients are abundant. 
Decreased activity of this pathway 
mediates much of the life-extending 
effect of calorie restriction (CR) in 
yeast, worms, flies, and rodents. 
Overactivation of the TOR pathway 
is commonly deranged in human 
tumors and has been implicated 
as a key player in carcinogenesis. 
Thus, dietary interventions targeting 
the TORpathway may help prevent 
cancer. CR is a potent, reproducible 
environmental method to delay 
and reduce incidence, slow tumor 
growth, delay and reduce metastasis 
and prolong survival in a variety 
of animal cancer models. Humans 
who practice CR exhibit similar 
physiologic findings to those in 
CR mammals. Intermittent fasting 
and limiting carbohydrates(CHO) 
are analogous forms of dietary 
restriction also discussed herein. This 
review explains how parallel lines of 
evidence suggest eating less overall, 
less frequently, and/or restricting 
CHO intake may lower cancer 
risk. As a modifiable risk factor, 
research of dietary contribution 
to carcinogenesis is imperative. 
Prospective studies and controlled 
trials are urgently needed to discern 
the entwined links among dietary 
patterns, weight, and cancer. 
 
Introduction

A landmark analysis in 1981 
estimated 35% of cancer deaths are 
related to diet.1 As an alternative 
to conventional pharmaceutical 

or procedural interventions for 
cancer risk reduction, a healthful 
dietary pattern is cheaper, safer, and 
carries a litany of health benefits. 
Components of a diet preventive 
of cancer have been identified, but 
evidence from controlled trialshave 
been underwhelming,2-6 and even 
concerning.7,8 These findings may be 
due to limiting focus to only a few 
nutrients. Global dietary patterns, 
e.g. choosing whole foods rather 
than processed foods, tend to have 
greater health benefits than can 
be explained by the summation 
of their nutrient content.9,10 The 
Mediterranean diet is one dietary 
pattern with strong evidence 
supporting its positive effect on 
physical and mental well-being.11,12 
Furthermore, a randomized 
controlled trial of the Mediterranean 
diet for cardiovascular health 
also resulted in a lower incidence  
of cancer. 

To prevent the development of 
cancer, the American Cancer Society 
(ACS) recommends maintenance of 
a healthy weight, exercise, eating 
at least five servings of fruits and 
vegetables daily, choosing whole 
rather than refined grains, avoiding 
processed and red meat, and limiting 
alcohol consumption.14 Research 
supports these recommendations 
to varying degrees, but current 
guidelines for weight status may not 
accurately reflect optimal health. 
Optimal health can be defined 
as the ability to attain maximal 
physical, psychological, and social 
well-being with the lowest risk of 
future disease or dysfunction.15 A 
body-mass index (BMI) of 18.5-24.9 
is defined as “normal.” Despite 
widespread use in clinical research 

and practice, the categorical cutoffs 
of BMI arearbitrary; a BMI of 18.5-21 
is actually associated with the lowest 
prevalence of chronic diseases and 
risk biomarkers.15,16 People would 
likely benefit from reducing their 
weight to the low end of “normal” 
BMI and weight status should 
instead be viewed as a continuum.

Similarly, the ACS may have 
also explicitly included a simple 
message to Americans- eat less. A 
growing body of evidence suggests 
consuming fewer calories reduces 
risk of developing cancer. Dietary 
patterns at the extremes of caloric 
intake illustrate this well. Obesity per 
se is associated with an increased 
risk of several types of cancer.17 
This finding is attributed to higher 
levels of growth signaling, glucose 
availability, chronic inflammation, 
and oxidative stress in obese 
persons.17 Obesity has been 
described as a state of chronic 
low-grade inflammation18 and 
inflammation plays a critical role in 
the cancer process.19 At the opposite 
end of the spectrum, animal 
models have demonstrated calorie 
restriction (CR) to be the most robust 
and widely applicable environmental 
method to not only slow age-related 
processes generally, but to combat 
cancer by reducing and delaying 
incidence, slowing tumor growth, 
reducing and delaying metastasis, 
and prolonging survival.20,21 The 
anti-cancer potential of CR may 
well extend to humans since 
people practicing CR exhibit similar 
physiologic characteristics to 
other species.15,22 A case-control 
study found women previously 
hospitalized for anorexia nervosa 
had a lower risk of developing 
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breast cancer.23 CR is under-
nutrition without malnutrition, often 
defined as a reduction of 15-40% 
total energy intake compared 
to ad libitum feeding. Without 
environmental restrictions on 
food intake, the American diet is 
practically ad libitum. The majority 
of Americans can live their entire 
lives free of hunger. Parallel lines of 
evidence indicate that eating less 
and other dietary changes might 
reduce one’s risk of cancer via lower 
activity of the target of rapamycin 
(TOR) pathway. This review aims 
to (a) summarize the important 
role of the TOR pathway in cancer 
development, (b) explain how diet 
influences the TOR pathway,and 
(c) discuss implications for cancer 
prevention research.

TOR signaling and carcinogenesis

The research fields of cancer and 
aging have converged on the 
TORcellular signaling pathway as the 
key regulator of metabolism, stress 
response, and growth.15,22,24,25 The 
pathway integratesnutrient status, 
intercellular growth signaling, and 
intracellular damage/stress (see 
Figure 1). The pathway is highly 
evolutionarily conserved and 
demonstrates control of growth, 
aging, and reproduction in yeast, 
worms, flies, and rodents,26,27 
and appears to play a similar role 

in humans.22 Activation involves 
an extracellular anabolic signal 
in conjunction with favorable 
intracellular conditions for the 
metabolically expensive processes 
of growth and replication. Inhibition 
of the TOR pathway is a catabolic 
signal pushing cells to halt growth 
and invest sparse resources toward 
maintenance and repair, i.e. survival. 
As examples of cellular stress, DNA 
damage and hypoxia lower TOR 
activity.25,27 The TOR pathway has 
evolved to match growth with 
a hospitable environment and, 
conversely, growth arrest and repair 
with a hostile one. 

Human and animal research 
corroborates the importance of 
the TOR signaling pathway in 
cancer. First,germ-line mutations 
of inhibitor proteins in the TOR 
pathwayunderlie overlapping familial 
cancer syndromes, e.g. Cowden 
syndrome, Peutz-Jegher’s syndrome, 
and Tuberous Sclerosis.24 Germ-
line mutations in the pathway are 
used as cancer models in rodents.28 
Dysregulation of the TOR pathway 
is strikingly common in sporadic 
human cancers.24,28 Pharmacologic 
manipulation of this pathway 
affects prevention and treatment 
of cancer in animal models, and 
regulates growth of human cancer 
cells.24,25,28 Several reviews catalog 
the molecular mechanisms by which 

overactivation of the TOR pathway 
contributes to the development  
of cancer.24-26,29,30

TOR regulation and cancer

The principal extracellular signals 
responsible for activating the 
TOR pathway are growth factors, 
namely insulin and insulin-like 
growth factor I (IGF-1).The beta 
cells in the islets of Langerhans 
release insulin in response to 
elevated levels of blood glucose 
and, to a lesser extent, amino acids 
(AA).31 Obese individuals are often 
hyperinsulinemic and lowering body 
mass, particularly fat mass,has been 
found to reduce circulatinginsulin 
levels.32 Hepatocytes release IGF-1 
in response to growth hormone, 
which is secreted by the pituitary, 
in the presence of sufficient energy 
and protein.33 Insulin itself increases 
the bioavailability of circulating 
IGF-1 by decreasing synthesis of 
IGF-1 binding proteins.17 IGF-1 is a 
key hormonal regulator of aging 
and cancer processes.20 In rodent 
models, serum IGF-1 levels are 
consistently decreased in proportion 
to the severity of CR.21 Exogenous 
administration of IGF-1 to CR rodents 
reverses the beneficial effects of CR 
on tumor progression.34 IGF-1 likely 
plays a role in the development 
of human cancer. Humans with 
completely defective IGF-1 signaling 

Figure 1. 

Insulin and insulin-like growth factor-1 (IGF-1) 
are the key growth factor hormones that activate 
the TOR signaling pathway. High intracellular 
availability of energy and amino acids also drive 
activation. TOR activity is lowered by stresses 
such as DNA damage and hypoxia. TOR signaling 
activates proliferation, protein synthesis, 
and other anabolic metabolic pathways, e.g. 
glycolysis and fatty acid synthesis. Conversely, 
TOR inhibits the expression of catabolic proteins 
involved in fatty acid beta-oxidation and 
oxidative phosphorylation. The TOR pathway 
also inhibits apoptosis, expression of stress 
response genes like DNA repair and antioxidant 
enzymes, and inhibits autophagy, which is the 
degradation ofsenescent cellular organelles 
and proteins. Excessive energy and growth-
substrate availability activate the TOR signaling 
pathway and contribute to the development of 
cancer through a multitude of mechanisms.
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are known as Laron dwarves; there 
have been no reported cases of 
cancer in this unique group of 
people, in comparison to a 9-24% 
incidence among their relatives.35 
A case-control study found 
that higher levels of circulating 
bioavailable IGF-1 was associated 
with an increased risk of colorectal 
cancer in women.36 Another case-
control study revealed a positive 
association between circulating 
IGF-1 and risk of prostate cancer.37 
A cohort of patients treated with 
growth hormone in childhood and 
early adulthood were more likely 
to develop colorectal cancer and 
Hodgkin’s disease compared to 
population-matched controls.38To 
summarize, body weight and 
nutrient status affect levelsof 
circulating insulin and IGF-1; these 
hormones elicit the extracellular 
activation of the TOR pathway. 
Studies in both rodents and 
humans suggestthat higher levels 
of circulating bioavailable IGF-1 
increase the risk of cancer.

Caloric deficit decreases TOR 
activity. Low energy raises the 
intracellular ratio of AMP/ATP, which 
drivesAMP-activated protein kinase 
(AMPK) activity. AMPK inhibits 
the TOR pathway. Metformin, an 
activator of AMPK, is the first-
line pharmacologic treatment for 
diabetes mellitus type 2 (DMT2).39 
The drug has demonstrated anti-
cancer potential in vitro and in 
vivo.40,41 Metformin also decreases 
TOR activity by lowering levels of 
circulating insulin and IGF-1, which 
may mediate its anti-tumorigenic 
effects.42 After adjusting for 
other variables, a cohort study of 
individuals with DMT2 found that 
taking metformin was associated 

with a lower risk of cancer.43 Indeed, 
metformin’s potential for use as 
primary prevention of breast cancer 
is currently under investigation.44 
In addition to energy status, the 
intracellular concentration of AA 
also regulates TOR activity. In the 
presence of high levels of AA, the 
TOR pathway is activated by proteins 
known as Rag GTPases.25,27 These 
characteristics illustrate the nutrient-
sensing capacity of the TOR pathway. 
Cellskeenly activate TOR to stimulate 
growth only when adequate AA and 
energy are available. 

Dietary patterns providing abundant 
energy and building substrate 
create a milieu prime for cancer 
development. High levels of insulin 
and IGF-1 drive excessive activation 
of the TOR pathway. The signaling 
pathway integrates this hormonal 
signal with intracellular energy status 
and AA availability. Lowering TOR 
activity appears to decrease cancer 
risk. There is much effort toward 
the pharmacologic manipulation of 
this pathway, but dietary regimens 
should also be pursued.

Dietary manipulation for  
cancer prevention

Calorie Restriction
Animal research finds CR to be the 
most potent and widely applicable 
behavioral method demonstrated 
to lengthen life by delaying onset 
and slowing the progression 
of age-related diseases such as 
cancer.20,21 This research can be 
tentatively extended to humans 
as findings in people practicing 
CR mirror those found in rodent 
and primate models.22,45 Lack of 
awareness of the health benefits 
and misunderstanding of CR are 
significant impediments to its 

widespread, voluntary adoption. 
As unpalatable as CR may sound, 
calorie-restricted animals are 
often “healthier, sleeker, and 
more active” than their well-fed 
counterparts.21 Nevertheless, CR 
has been disregarded as unfeasible, 
i.e. people would never agree 
to such a draconian regimen. 
But many individuals already go 
to drastic measures to prevent 
cancer, including castration and 
mastectomy. A cohort of people 
who practice CRexhibit excellent 
profiles of cardiovascular risk 
biomarkers.46 Although unproven, 
CR should theoretically decrease 
risk of cancer. Prospective studies 
of the effects CR on human cancer 
incidence will be important to test 
this hypothesis. CR does carry several 
potential negative side effects, e.g. 
decreased bone density, muscle loss, 
increased risk of nutrient deficiencies 
and infection, decreased libido, 
irritability, neurologic deficits, and 
fatigue.15 As in all medical decisions, 
individuals should carefully consider 
the costs and potential risks and 
benefits of CR. Optimal diet would 
likely vary among individuals based 
on genotype, energy expenditure, 
and age.

Intermittent Fasting
Rather than constantly limiting 
energy intake, intermittent fasting 
is a form of dietary restriction that 
limits frequency of eating. Most 
studies employ alternate-day fasting 
(ADF), i.e. alternating “feast days” 
on which animals eat ad libitum 
and “fast days,” on which food is 
completely or partially withheld. In 
comparison to ad libitum controls, 
ADF animals often have lower 
fasting glucose and insulin, as well as 
decreased incidence and prolonged 
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survival of cancer.47 Human trials 
reveal modest effects of short 
interventions of intermittent fasting 
on biomarkers of chronic disease 
risk.47 One study of the effects of 
an eight-week ADFintervention for 
weight loss (“fast days” with <20% 
normal caloric intake) in obese 
adults with asthma found significant 
weight loss, improved pulmonary 
function, improved quality of life, 
evidence of ketosis during “fast 
days,” decreased inflammation, and 
lower measures of oxidative stress;48 

though, these effects may be due 
more to the loss of weight rather 
than the intervention regimen. 
Intermittent fasting has similar 
health effects to CR49 and may 
therefore be another dietary pattern 
capable of reducing cancer risk. It 
will be important to clarify how body 
composition, age, micronutrient 
status, duration of the fast (hours 
to possibly weeks), intensity (total 
versus partial calorie restriction), 
duration of the intervention (a single 
fast, weeks, months, years) and 
fasting frequency (alternating days, 
weekly, monthly, annually) interact 
to moderate the health effects 
of fasting.

Macronutrients
The effects of CR are mediated 
predominantly via decreased activity 
of the TOR pathway.22 Aside from 
total energy content, manipulating 
dietary macronutrient composition 
should affect this pathway too. 
First, limiting carbohydrate (CHO) 
consumption, especially foods with 
a high glycemic index, should lower 
TOR activity by decreasing levels of 
circulating insulin. In the American 
diet, the most commonly consumed 
high glycemic foods include bread, 

pasta, rice, and cooked potatoes; 
they are defined by their ability to 
cause a rapid rise in blood glucose 
and a subsequent compensatory 
release of insulin. People may also 
receive secondary benefits from 
eating less CHO given accumulating 
evidence for enhanced efficacy of 
low CHO diets for weight loss and 
weight maintenance compared to 
standard low fat diets.50-53

Reducing consumption of protein 
may also decrease TOR activity 
through hormonal regulation via 
lower levels of insulin and IGF-1, as 
well as intracellularly from under-
activation of Rag GTPases. However, 
a low-protein diet confers several 
risks of significant concern. Higher 
protein intake (when replacing 
CHO) appears to benefitenergy 
balance and body composition, 
includingi ncreased thermogenesis 
and satiety, lowered overall energy 
intake, as well as enhanced weight 
reduction and fat loss.54,55 At the 
extreme, protein malnutrition can 
increase susceptibility to infection.56 
Various sources and processing 
of protein have differing effects 
on health; a retrospective analysis 
found higher red and processed 
meat consumption associated 
with all-cause mortality, including 
cancer.57 Red and processed meat 
intake positively correlated with 
the incidence of several cancers in 
a large prospective study, though 
those who consumed the most 
red meat also had greater BMI, 
greater total energy intake, were 
less educated, and engaged in 
less vigorous physical activity.58 
The association between eating 
meat and elevated risk of cancer is 
likely related to the nitrosamines, 
nitrosamides, heterocyclic 

amines, and polycyclic aromatic 
hydrocarbons formed during 
preservation and high-temperature 
cooking,59-62 as well as endogenous 
large intestinal N-nitrosation.63

As pieces of the macronutrient 
pie, decreasing CHO and protein 
intake would necessarily result in a 
relative increase in the portion of 
energy consumed from fat. Though 
the ACS recommends limiting 
intake of foods high in fat,14 reviews 
of case-control studies of colon 
cancer64 and prospective studies 
of breast cancer65 find no evidence 
of a positive association between 
total dietary fat intake and cancer 
risk. Importantly, the composition 
of fat consumed can influence 
carcinogenesis; specifically, n-3 
polyunsaturated fatty acids(FA) may 
inhibit the development of cancer.66 

In conclusion, through decreased 
TOR activity, it is mechanistically 
plausible that a low-carbohydrate, 
low/medium-protein, high-fat diet 
would reduce one’s risk of cancer. 
Carefully controlled trials are needed 
to refute or substantiate  
this possibility.

Ketogenic diets are a type of high-fat 
diet regimen that may help prevent 
cancer for several reasons. These 
diets are characterized by their 
ability to induce a physiologic milieu 
similar to starvation, i.e. high rates 
of ketone body (KB) formation, low 
insulin, and low blood glucose.67 

A controlled study of lean men 
found a eucaloric ketogenic diet 
lowered blood glucose.68 A review
of very-low-carbohydrate ketogenic 
diets (VLCKDs) concluded that 
VLCKDs are not only safe, but in 
comparison to low-fat diets for 
weight loss, they often induce 
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greater improvements in lipid 
profiles, e.g. higher high-density 
lipoprotein (HDL), larger size of low-
density lipoprotein particles (LDL), 
and lower triacylglycerides.69 Also 
of importance to cancer, participants 
placed on VLCKDs exhibit decreased 
insulin resistance and lower levels 
of systemic inflammatory markers.69 
Given the poor mitochondrial 
function in tumor cells70 (KBs and 
FA can only be metabolized by 
mitochondria) and their related 
high demand for glucose,71 VLCKDs 
merit investigation as a potential 
dietary regimen to lower risk of 
cancer development. 

Weight Cycling
It is possible that the 
aforementioned dietary patterns 
would need to be adopted for a long 
period of time rather than used as 
a temporary weight loss regimen in 
order to have a cancer preventive 
effect. Short-term, transient CR may 
actually increase risk of cancer. A 
retrospective study found women 
severely exposed to the Dutch 
famine at the end of World War 
II had an elevated lifetime risk of 
breast cancer.72 After adjusting for 
BMI and other confounders, a history 
of weight-cycling in women was 
associated with increased risk of 
renal cell carcinoma in case-control73 
and prospective74 studies. Weight-
cycling refers to large fluctuations 
in weight, often defined as changes 
of more than 10 lbs unrelated to 
pregnancy or sickness, colloquially 
termed “yo-yo dieting.”Weight 
fluctuation in a case-control study 
was associated with a modest 
increased risk of endometrial 
cancer.75 Data from the prospective 
Women’s Health Initiative 
Observational Study found women 

whose weight fluctuated more 
often and to a greater degree had 
an increased risk of non-Hodgkin 
lymphoma.76 Weight-cycling is 
common; weight lost is usually 
regained as the majority of weight-
loss regimens have limited long-term 
efficacy.77 Weight-cycling has been 
linked to physical and psychological 
morbidity,78 though a recent review 
challenges this assertion.79 The 
review also concludes that there is 
no evidence that intermittent CR 
reduces cancer risk.79 The effects 
of stable, intentional weight loss 
are less controversial. Middle-
aged women that intentionally 
lose weight, especially those with 
obesity-related health problems, 
have a decreased risk of premature 
mortality.80 Weight-loss via 
bariatric surgery reduces morbidity, 
including risk of cancer in both 
men and women.81 Weight-loss 
is associated with a decreased 
incidence of prostate cancer.82 
In another prospective study of 
American adults aged ≥35 yrs with 
a BMI ≥25 kg/m2, unintentional 
weight-loss was associated with a 
higher mortality rate, while those 
trying to shed pounds had lower 
mortality regardless of whether 
they lost weight or not.83 Though 
individuals in this study with 
moderate intentional weight loss 
had the lowest mortality, just trying 
to lower one’s weight appeared to 
have a benefit- possibly reflecting 
a general effort to be healthier.83 It 
is not known if reestablishing ideal 
body weight completely abrogates 
obesity-related health risks. 
Prevention of fat accumulation may 
be the most important factor in the 
relationship between energy balance 
and cancer; or, the relationship may 

be entirely dependent upon current 
weight status. In light of the current 
obesity epidemic,84 unraveling the 
immediate and long-term effects  
of weight fluctuation on cancer risk 
is imperative. 

Conclusion

Much progress has been made 
toward understanding the metabolic 
phenotype of cancer and how 
whole-body metabolic function 
affects cancer risk. As the key 
integrator of energy status, growth 
substrate availability, and cellular 
stress, the TOR pathway is a prime 
candidate for mediating dietary 
influence of cancer risk. While 
most Americans, those overweight 
or obese, are recommended to 
lose weight, research of the aging 
process and CR suggests that 
people would generally benefit 
from weighing (and eating) less. 
Circulating insulin and IGF-1 levels 
may mediate the effect of BMI on 
risk of cancer. Countless questions 
remain concerning the interwoven 
relationships among weight, total 
energy content, macronutrient 
composition, and eating frequency; 
their synergistic and independent 
effects on cancer risk are even less 
clear. As reviewed here, mechanistic 
evidence suggests one might reduce 
cancer risk by eating less overall, 
less frequently,and/or restricting 
CHO intake. Prospective studies 
and randomized controlled trials 
are essential for assessing these 
possibilities. Currently, chance and 
family history confer the majority of 
one’s risk of cancer; therefore, as a 
governable variable, understanding 
dietary influences on cancer is 
profoundly important.
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