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Preface

Reading and evaluating research articles is a vital skill for nutrition students and practi-
tioners, and it is critical for our profession. From teaching in didactic nutrition programs 
and dietetic internships, we saw a need for a nutrition research methods book to get 
students interested and proficient in reading and appraising research. Research can be 
exciting for students (after all, research can be like a good mystery), as long as students 
understand what they are reading. Using a step-by-step approach that combines discus-
sion of research concepts with applications using research articles, Nutrition Research: 
Concepts and Applications helps students experience each stage in the research process.

Changes in the field of nutrition research present challenges to students. The amount 
of nutrition research published has grown tremendously over the years, mirroring the 
growth in medical and nursing research. The annual number of MEDLINE articles 
increased 46% between 1978 to 1985 and 1994 to 2001, and the proportion of reported 
randomized controlled trials jumped from 1.9% to 6.2% over these same time peri-
ods (Druss & Marcus, 2005). With so much published research, it can be difficult for 
students to locate the most appropriate articles on a specific topic. In addition, many 
open-access journals featuring free online articles have entered the market over the past  
20 years. Although Björk and Solomon (2012, p. 9) found that many open-access jour-
nals are of “high quality and widely cited,” students must be able to evaluate and appraise 
each journal article they read, whether from open-access or subscription journals.

In addition to the explosion of published research, a knowledge of statistical tests 
beyond correlation, t-tests, and ANOVA is very important to understand research today. 
Nutrition students need to grasp what is meant by effect size, how to translate results 
from linear or logistic regression models, and how to interpret relative risk and hazard 
ratios—concepts not often included in a basic statistics class.

Nutrition Research: Concepts and Applications is appropriate for undergraduate students 
as well as graduate students who have minimal skills for reading research. This text will 
help students develop the skills necessary to:

•	 become knowledgeable consumers of research,
•	 conduct and document research projects, including a master’s thesis, and
•	 use research findings in the classroom and supervised practice.

Our aim is to make research articles approachable and understandable to students so they 
feel confident reading and interpreting not just primary research but also narrative and 
systematic reviews. Because systematic reviews serve as the foundation for evidence-
based practice guidelines, this text also helps students understand and access practice 
guidelines to enable their participation in evidence-based nutrition and dietetics practice.
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Approach
Learning research methods should not be dull or overwhelming. The approach taken in 
this text is based on giving the student:

•	 step-by-step mastery of concepts; and
•	 lots of examples of concepts in each chapter; and 
•	 ample practice using actual studies to answer simple questions, such as identifying 

the independent variable, as well as questions involving more critical thinking, 
such as explaining a study’s results or writing an abstract.

For example, in the chapter on systematic reviews, a table explains each of the 10 steps 
in the process alongside a description of how this actually occurred in a study. The 
Critical Thinking Questions (at the end of each chapter) then ask students to practice 
identifying and explaining these steps after reading a systematic review article (answers 
are in the Instructor’s Manual).  Throughout the book, an incremental approach is used 
so that students first learn to identify original research, then decide if it is quantitative 
or qualitative, then identify types of variables, next determine whether an intervention 
took place, and so on. Two full-length studies are provided in the appendices to help 
students make connections to concepts discussed in the text.

This is the first nutrition research text that starts with the basics and is very com-
prehensive in approach. For example, two entire chapters help students find appropriate 
research studies for class assignments, use databases, write like scientists, organize and 
write research proposals and complete studies, and make and present a poster. Because 
surveys frequently are used in student research, another chapter is devoted to survey 
development and testing. Students also learn the nuts and bolts of using the Academy 
of Nutrition and Dietetics Evidence Analysis Library (EAL) and searching for grants.

Organization
Nutrition Research: Concepts and Applications is organized into four parts.

•	 Part 1 includes three foundational chapters: an introduction to research, how to 
find appropriate research articles, and research ethics. The first chapter describes 
the research process, ways to classify research, and major types of research such 
as intervention and translational research. In the second chapter, much help is 
given to students on using databases to find appropriate journal articles for assign-
ments, as well as guidance on writing scientific papers. The last chapter in Part 1 
discusses the history of research ethics, responsible conduct of research, informed 
consent, privacy, and institutional review boards.

•	 Part 2 includes five chapters on quantitative research. The first chapter introduces 
foundations such as reliability, validity, bias, sampling, instruments, statistical 
significance, as well as a walk-through of a research study with many examples. 
Next in Part 2 are chapters on statistics and research designs, ending with a chap-
ter that explains and demonstrates how to critique a study.

•	 Part 3 on qualitative research includes three chapters on foundational concepts, 
research designs, and how to critique a study.

•	 Part 4 includes four chapters on understanding systematic reviews and evidence-
based practice guidelines, developing surveys, writing research proposals and 
papers, and finding grants. The first chapter explains and demonstrates how a 
systematic review is conducted, including how to read and interpret the results 
of a meta-analysis. Students also go through the systematic review process used 
by the EAL to see how conclusions from evidence analysis questions are used to 
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Preface xv

develop recommendations and guidelines. An entire chapter is devoted to help-
ing students develop and use surveys. Part 4 also includes a complete guide to 
writing a research proposal and paper, and tips on disseminating study results. A 
sample research proposal is available on the Navigate Companion Website.

Several appendices appear at the end of this text, including study checklists and two full-
length studies (one randomized controlled trial and one quasi-experimental study) that 
are used as examples in a number of chapters.

Features and Benefits
Nutrition Research: Concepts and Applications uses a variety of strategies to enhance student 
learning.

•	Outline: The Outline at the beginning of each chapter helps students organize 
what they are going to learn as well as anticipate what will be covered.

•	 Learning Outcomes: Each chapter’s Learning Outcomes can be used by students to 
help guide and focus study.

•	Tips: Each chapter contains several Tips, a special feature that is used to make a 
concept easier to understand or to pull several ideas together.

•	Applications: Each chapter also contains Applications—another special feature—
that pose one or more questions to students to help them apply the information in 
the text. Answers to questions posed in the Application feature are in the Instruc-
tor’s Manual.

•	Key Terms: All bolded terms are defined in the Glossary, which is found at the 
back of the book.

•	Tables and Figures: The text uses many tables and illustrations to further explain 
concepts and make it easy for students to find and review information.

•	Researcher Interview: Eight chapters contain interviews with researchers in different 
areas in which they discuss their research, what they enjoy about research, and 
tips for anyone who wants to get involved in research.

•	 Summary: Designed to help students focus on the important concepts within the 
chapter, a numbered summary is provided at the end of each chapter.

•	Review Questions: These questions, from multiple-choice to short essays, check 
the comprehension of factual material in the chapter. Answers for these questions 
and the Critical Thinking Questions are in the Instructor’s Manual.

•	Critical Thinking Questions: These exercises ask students to apply the chapter’s 
concepts to a variety of studies, so students gain a deeper understanding. From 
determining which variable is independent and which is dependent in one study, 
students begin to understand these concepts. But they need to repeat this by 
looking at more studies and different types of studies to really make it second 
nature to them. Critical Thinking Questions are provided for a number of arti-
cles to allow for practice. The studies chosen are from the Journal of the Academy of 
Nutrition and Dietetics, open-access journals, or another journal to which students 
typically have access.

•	 Suggested Readings and Activities: At the end of each chapter are citations for 
readings that are particularly useful as well as Websites with helpful exercises, 
videos, and so on.

In addition, a Navigate Companion Website offers students additional learning oppor-
tunities to understand and apply concepts, such as watching videos and completing an 
interactive chapter summary.
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Prefacexvi

Instructor Resources
Qualified instructors can receive access to the full suite of Instructor Resources, 
including the following:

•	Slides in PowerPoint format, featuring more than 400 slides.
•	Test Bank, containing more than 700 questions.
•	 Instructor’s Manual, providing Outlines, Classroom Activities, and Answer Keys 

to the in-text Application Questions, Review Questions, and Critical Thinking 
Questions.

Student Resources
By accessing the Navigate Companion Website—access to which accompanies every 
new print copy of this text—students will have these useful resources at their fingertips:

•	Video Lectures for each chapter help explain specific chapter topics. The purpose 
of these videos is to help students understand some of the more difficult concepts. 
Many of the videos demonstrate how to read and understand a part of a study, 
such as statistical results. Some chapters may have more than one video.

•	 An Interactive Summary of each chapter contains blanks that students fill in using 
a drop-down menu. This tool helps with comprehension and retention of factual 
material.

•	 An Interactive Glossary and Flashcards help students learn definitions.
•	Web Links take students to Websites that can enhance learning through videos 

and other methods.
•	 A Sample Research Proposal helps students get an idea of what the finished product 

should look like.

References

Björk, B., & Solomon, D. (2012). Open access versus subscription journals: A comparison of scientific 
impact. BMC Medicine, 10(73), 1–10.
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The Pedagogy

Nutrition Research: Concepts and Applications uses a variety of techniques, many interactive, 
to address different learning styles, increase interest and participation, as well as enhance 
mastery of key concepts.

Introduction to Research

Chapter Outline
 ▶ Introduction
 ▶ What Is Research?
 ▶ Purposes of Nutrition Research
 ▶ Ways to Classify Research

 ▶ Major Types of Nutrition Research Studies
 ▶ Practice-Based Research Networks
 ▶ Researcher Interview: Translational Research,  

Dr. Wahida Karmally

learning OutCOmes
 ▶ Explain what research is, and give the steps in 

the scientific method.
 ▶ Describe the four purposes of nutrition research.
 ▶ Identify a research study as quantitative or 

qualitative and basic or applied.
 ▶ Explain why quality improvement is not 

considered research.

 ▶ Define and identify research that is classified 
as intervention, outcomes, epidemiological, or 
translational research.

 ▶ Describe what a practice-based research 
network is and does.

© Chad Baker/G
etty Im
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intrOduCtiOn

Nutrition research is varied—from work with cells and animals to clinical studies with 
humans to population-based studies. Whatever the approach, nutrition research con-
tributes to our knowledge of the impact of diet and nutrients on the human body. This 
chapter will help you understand what research is, what it is not, and introduce types 
of nutrition research. Using this textbook, you will build on knowledge and skills from 
one chapter to the next to become fluent in reading research studies.

3

Chapter

1

9781284126464_CH01_PASS03.indd   3 20/01/17   9:31 am

• Food Science and Technology Abstracts (FSTA)  is a database updated weekly with 

articles on food science, including food technology, biotechnology, human 

nutrition, and toxicology.   

•   PsycINFO  is a database of roughly 2,000 peer-reviewed journals related to 

behavioral sciences and mental health published by the American Psychological 

Association, the APA Educational Publishing Foundation, the Canadian 

Psychological Association, and Hogrefe Publishing Group. The database is 

mostly utilized by professionals in related fields such as psychiatric professionals.       

 APPLICATION 2.4 

 Go to your library or its website and look for a guide for students in nutrition. Most college libraries 

have an online guide for the library resources specific to nutrition. Use library resources to write 

up a list of databases that are useful for nutrition students  and  explain how to get full-text journal articles. Do 

a tutorial for one of the databases to help you obtain appropriate journal articles. 

 CHECKLIST FOR SELECTING ARTICLES 

 Here are some guidelines for selecting appropriate articles. 

1. Make sure you choose the type of article that your professor has requested . In most cases, 

you will be looking for original research articles from scientific journals. If so, did 

the authors of the article you picked perform a research study? Does the article 

include an abstract, research objective or hypothesis, methods, results, tables/

charts, and references? Be careful not to choose a review article, in which many 

research studies are discussed, when you need an original research article (also 

called a primary research article). If you do want a review article, you can check 

the filter for a review article on PubMed, and only review articles will then show 

up in your search results.   

2. Be selective about the date the research was published . In research areas where quite a bit 

of research has been performed, it is best to select the most recent studies. Make 

sure the date of the studies you pick meet the requirements your professor has set.   

3.   Most original research studies are at least five pages long and include an abstract . If your 

search yielded an interesting abstract, just make sure the abstract is not simply 

from a conference session or poster.   

4. Be sure the study is directly relevant to your topic . To do this, read the introduction to 

the research article as it explains the problem and the purpose of the study. The 

abstract can be very dense, so read the introduction for the bigger picture first.   

5.   Use more than one database to find articles , and use the advanced search guidelines for 

each database.   

6. Talk to the Reference Librarian or your professor  if you need help to broaden or narrow 

your search.       

 TIP 

 If you spend time selecting appropriate articles for your topic, you will be able to use some of the 

references mentioned in those article (and listed under References) for additional research on 

your topic. 

44 Chapter 2: How to Find Appropriate Research Articles
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The Outline at the beginning of each chapter 
helps students see the big picture and organize 
what they are going to learn. The Learning 
Outcomes provide instructors and students 
with a snapshot of the key information and 
skills they will encounter, which students can 
use as a checklist to help focus their study.

Tip and Application features 
appear throughout each 
chapter. The Tip feature 
helps make concepts easier 
for students to grasp, and 
the Application feature 
poses questions for students 
that can also be used as a 
springboard for discussion.

 PURPOSES OF NUTRITION RESEARCH  The general purpose of nutrition and dietetics research is to answer questions and solve 

nutrition-related problems. Much nutrition research is conducted to build a body of 

knowledge that supports and advances practices for improved client  outcomes . Out-

comes can be defined as changes in a client’s health or quality of life that result from 

health/nutrition care (or research intervention). This body of knowledge is the foun-

dation for  evidence-based practice . Evidence-based dietetics practice is the “use of 

systematically reviewed scientific evidence in making food and nutrition practice deci-

sions by integrating best available evidence with professional expertise and client values 

to improve outcomes” (Academy of Nutrition and Dietetics, 2015). 

 In addition to providing quality care, Registered Dietitian Nutritionists (RDNs) are 

also accountable for providing cost-effective and efficient care for clients. Therefore, you 

will see research performed to ensure quality or productivity, assess cost-effectiveness, 

and compare and evaluate programs.  Of course, there is much research in nutrition and dietetics that is not directly 

related to patient care, such as determining whether customers use calorie information 

on restaurant menus or examining whether snacking affects overall diet quality. We 

provide examples showing the wide variety of nutrition and dietetics research. 

 One way to classify research ( Table 1.1 ) is according to the purpose of the research. 

The purpose may be to
•    Explore   
•  Describe   
•  Analyze   
•  Predict     
 Some research will  explore  a problem. Sometimes, a researcher wants to under-

stand more about a problem that is not very well understood or for which there is 

little existing research. For example, an exploratory study was conducted to explore the 

 As you can imagine, one research study is not the end of the process; each published 

study strengthens the literature and helps guide further research. As a matter of fact, 

most research articles end with specific ideas on further research—in other words, more 

questions to answer—so the research process is truly cyclical as illustrated in  Figure 1.1 .     
 APPLICATION 1.1 

 Read this study summary and answer the questions. 
    Study : Computer kiosks with interactive nutrition software were installed in three middle schools in 

Toulouse, France. The kiosks were used by students there for 6 months. Students would use individual 

identification cards with their personal profile to access the kiosk just before going to the cafeteria. 

The computer software was loaded with the food and beverage selections in the cafeteria and would 

adjust meal recommendations to each child’s age, height and weight, and physical activity level. Each 

child interacted with the computer to compose a well-balanced meal meeting his or her individual 

needs. The ability to put together a balanced meal was measured for each child using the software. 

The children did not have to eat the meal they had chosen on the computer. After 6 months, results 

showed that BMI decreased significantly during the study, and the students became more competent 

at picking healthful meals using the personalized interactive software (Turnin et al., 2016.)   

  Questions : What were the research objectives, intervention, independent and dependent variables, out-

comes measures, and results?   

StudyStudyStudyStudyStudyStudyStudyStudy : Computer kiosks with interactive nutrition software were installed in three middle schools in 

 : Computer kiosks with interactive nutrition software were installed in three middle schools in 

 : Computer kiosks with interactive nutrition software were installed in three middle schools in 

 : Computer kiosks with interactive nutrition software were installed in three middle schools in 

Study : Computer kiosks with interactive nutrition software were installed in three middle schools in 

StudyStudy : Computer kiosks with interactive nutrition software were installed in three middle schools in 

StudyStudy : Computer kiosks with interactive nutrition software were installed in three middle schools in 

Study

7
Purposes of Nutrition Research
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of Research, which states the following: “The registered dietitian (RD) applies, partici-

pates in, or generates research to enhance practice. Evidence-based practice incorporates 

the best available research/evidence in the delivery of nutrition and dietetics services” 

(Academy Quality Management Committee and Scope of Practice Subcommittee of 

the Quality Management Committee, 2013).

Research articles are found in journals. When you go to your college library, you 

no doubt see a variety of publications: newspapers, popular magazines (such as Shape or 

Cooking Light), trade magazines (such as Today’s Dietitian or Food Management), fiction 

and nonfiction books, and also journals. Table 2.1 can help you see the differences 

among newspapers/magazines, trade magazines (also called trade journals), and scholarly 

or academic journals. For example, Today’s Dietitian is the “magazine for nutrition pro-

fessionals.” It is a trade magazine that includes articles about, for example, obesity drugs, 

which is useful for a nutritionist but certainly is not an original research article. Another 

nutrition publication, Nutrition Action Healthletter, interviews nutrition researchers and 

discusses nutrition-related health issues based on research, as well as gives guidance on 

choosing healthy foods. It is read by nutritionists and non-nutritionists alike, so it would 

be classified as a magazine.

An original research article is a description of a single study (quantitative or qualita-

tive) that is written by the researchers who conducted the research. Original research 

Table 2.1 Differences Between Magazine/Newspapers, Trade Publications, and Scholarly/Academic 

Journals

General criteria for articles 

published in a magazine or 
newspaper

General criteria for articles 

published in a trade 
publication

General criteria for articles published  

in a scholarly or academic journal

•	 Written	by	a	journalist.

•	 Written	in	a	language	

that	is	simple	and	easy	to	

understand	by	a	wide	range	

of	readers.
•	 Written	as	a	report	of	

recent	news	or	to	provide	

general	information	and	

entertainment.
•	 Articles	do	not	include	a	

bibliography.
•	 Articles	often	accompany	

advertisements	and/or	

photographs.

•	 Articles	are	generally	written	

by	a	member	of	a	specific	

profession	or	trade	and	may	

be	factual,	anecdotal,	or	

opinion.
•	 Trade	publications	are	

generally	published	by	a	

specific	trade	or	association	

for	the	members.
•	 Language	in	the	articles	may	

include	jargon	or	terms	that	

are	mainly	known	to	the	

targeted	profession	or	trade.	

The	author	will	assume	

that	the	reader	has	some	

knowledge	about	the	topic.

•	 Articles	may	include	a	

bibliography.

•	 Articles	are	written	by	researchers	who	have	

expertise	in	a	subject	area.

•	 Articles	usually	undergo	a	peer-reviewed	

process,	in	which	an	article	is	reviewed	by	

other	subject	experts	to	verify	the	study	

methodology	and	the	usefulness	of	the	article	

before	it	is	published.

•	 Articles	are	targeted	to	an	audience	of	

researchers,	professors,	and	students	in	a	

specific	field.	Language	in	the	article	includes	

jargon	or	terms	that	are	mainly	known	to	the	

targeted	profession	or	trade.	The	author	will	

assume	that	the	reader	has,	at	a	minimum,	a	

basic	knowledge	about	the	topic	at	hand.

•	 Articles	include	a	reference	list.

•	 Medical/scientific	journals	generally	comply	

with	a	disciplined	structure	that	includes	

an	abstract,	introduction,	methods,	results,	

discussion,	and	conclusion.

Examples:	New York Times	

(newspaper),	Washington Post	

(newspaper),	Shape	(magazine),	

Nutrition Action Healthletter	

(magazine)

Examples:	Today’s Dietitian, 

FoodService Director, Food 

Management, Nation’s Restaurant 

News

Examples: Journal of the Academy of Nutrition 

& Dietetics, Journal of the American Medical 

Association, American Journal of Clinical Nutrition
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Tables and figures are used to explain and 
summarize key concepts.

Key Terms 
are bolded in 
the text, with 
definitions 
provided in 
the end-of-text 
Glossary.

Other Tests of Significance
Table 5.13 shows that a number of other inferential statistics can be used to determine 

whether there are statistically significant differences between groups. These include the 

Kolmogorov-Smirnov test, sign test, Wilcoxin matched pairs test, signed rank test, 

median test, and Mann-Whitney U test (Hayes, 1994; Plichta & Kelvin, 2013). These 

tests are used when ordinal level data are involved; thus, they are categorized as non-

parametric tests. Tests are selected based on considerations such as the number of groups 

being compared, the distribution pattern of the data (normal or skewed), and other 

nuances that can be found in the data.
Testing for Relationships Among Variables
To find whether there are relationships among variables, a variety of statistical tests is 

used to examine the relationships (see Table 5.13). Decisions about which statistical tests 

to use are based on the number of variables and their level of measurement. Understand-

ing how decisions are made allows you to ascertain the quality of the findings.Correlation and Pearson’s r
Bivariate analyses are performed to calculate correlation coefficients, which are used 

to describe the relationship between two variables. Correlation coefficients provide 

information regarding the degree to which variables are related. Correlations are eval-

uated in terms of magnitude, direction, and sometimes significance. Scatterplots of data 

can provide hints about direction and magnitude of the correlation (Figure 5.13).

Direction refers to the way the two variables covary. A positive correlation occurs 

when an increase in one variable is associated with an increase in another, or when a decrease 

in one variable is associated with a decrease in the other. For example, if a researcher found 

that as weight increased so did systolic blood pressure, or if weight decreased so did systolic 

blood pressure, a “positive” relationship between weight and blood pressure exists. A neg-

ative correlation occurs when two variables covary inversely; that is, when one decreases, 

the other increases. For example, as exercise increases, body weight decreases.
Magnitude refers to the strength of the relationship found to exist between two 

variables. A correlation can range from a perfect positive correlation of 1.00 to a perfect 

Figure 5.13 Scatterplots of Correlational Relationships

Large Magnitude,Negative Correlation

No Correlation

Large Magnitude,Positive Correlation
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1.     Briefly describe the areas in which you do research.   
 The mission of Columbia University Medical Center’s Clinical and Translational Science Award 
(CTSA) is to transform the culture of research to hasten the discovery and implementation 
of new treatments and prevention strategies. In October 2006, the Irving Center for Clinical 
Research joined a national consortium created by the National Center for Research Resources 
(NCRR) branch of the NIH to energize the discipline of clinical and translational research, 
ultimately enabling researchers to provide new treatments more efficiently and quickly to 
patients. 

 My interest in research began when I was a graduate student in India conducting exper-
iments on hundreds of albino rats to study bioavailability of iron from green leafy vege-
tables that grow on the roadside and are accessible to anyone who desires to pick them. 
This research was of public health significance because iron is a shortfall micronutrient in 
many populations. The results showed that the greens provide nutritional benefits that were 
cost-effective. 

 My interest in research continued during my postgraduate studies in London, UK. As an 
intern, I helped with clinical research at the Middlesex Hospital in London. I started working 
in research studies at the Mount Sinai Medical Center in New York with Dr. Virgil Brown in the 
early 1980s in the Diabetes Demonstration Project and on studies examining the effectiveness 
of statins. 

 I moved to Columbia University in 1987 as the director of nutrition in the General Clinical 
Research Center, and in 2006 the center became the Irving Institute for Clinical and Trans-
lational Research. In my current position as director of the Bionutrition Research Core, I had 
the opportunity to run the diet component of a multicenter landmark study: DELTA (Dietary 
Effects on Lipoproteins and Thrombogenic Activity). This study in essence determined that one 
standard macronutrient distribution in the diet does not “fit” all sections of the population. 
In individuals with insulin resistance, the results suggested that the replacement of dietary 
saturated fatty acids with monounsaturated fatty acids rather than carbohydrate is preferred 
because of associated smaller reductions in high-density lipoprotein cholesterol (HDL-C) and 
a trend toward reduction in fasting triglycerides (TG). Diets lower in saturated fat and higher 
in monounsaturated fat may benefit individuals with normal HDL-C levels or with high TGs. 
DELTA’s results added to the body of evidence for the Therapeutic Lifestyle Changes (National 
Cholesterol Education Program), which stated that rather than relying on a single dietary rec-
ommendation for all, individualized nutrition counseling (“personalized nutrition”) should be 
provided based on risk factors for the treatment and prevention of coronary artery disease. 

 I have been an investigator on several diet-related studies, including examining the effects 
of different intakes of dietary cholesterol in young men and women, beta-glucan from a ready-
to-eat cereal on LDL-C in Hispanic Americans, the effects of diacylglycerol on TGs, very low 
calorie diets on insulin sensitivity and beta cell function in patients with type 2 diabetes, and 
studies on lipoprotein metabolism. The bionutrition core has supported protocols on energy 
homeostasis and osteoporosis as well as several pharmacokinetic studies, to name a few. 

 A collaboration with the National Heart, Lung, and Blood Institute (NHLBI) on the Latino 
and African American Initiatives resulted in the development of materials with culturally 
appropriate heart-healthy recipes for Latino and African Americans based on evidence-based 
recommendations for the prevention and treatment of cardiovascular risk factors. This was a 
“translational” strategy to improve the health of minority communities. 

 RESEARCHER INTERVIEW Translational Research 

    Wahida   Karmally,   Dr.PH, RDN, CDE, CLS, FNLA   
 Associate Research Scientist and Director of Bionutrition Research Core for the Irving 
Center for Clinical and Translational Research, Columbia University Medical Center, 
New York, NY  

22 Chapter 1: Introduction to Research
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Found in eight chapters, Researcher 
Interviews provide students with a unique 
opportunity to learn from researchers about 
how they do research in their specialty areas 
and what they enjoy about it. The researchers 
also provide tips for students on how to get 
involved in research.
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Summary

1. Systematic reviews and narrative reviews ana-

lyze data from primary research studies. Com-

pared to narrative reviews, systematic reviews 

have more focused research questions, more 

comprehensive literature searches, more rigor 

in appraising studies, and more often a meta-

analysis. Overall systematic reviews are more 

transparent and rigorous, and they are used to 

lay the foundation for evidence-based nutri-

tion practice guidelines. Narrative review 

articles are considered secondary research, 

and systematic reviews are tertiary research.

2. Table 12.1 illustrates the steps in a system-

atic review: formulate the research question, 

define inclusion and exclusion criteria for 

studies, develop a search strategy, conduct the 

literature search, screen the records for eligi-

bility, access the full text of selected studies 

for abstracting and final eligibility check, 

critically assess the risk of bias in each study, 

synthesize the evidence, summarize and dis-

cuss the findings, and publish. Figure 12.1 

shows a standardized way to display the pro-

cess of selecting studies.

3. Table 12.2 provides guidelines for assessing 

the quality of a systematic review.

4. To assess the risk of bias, some researchers 

use a tool from the Cochrane Collaboration 

that assesses these domains: random sequence 

generation, allocation concealment, blinding 

of participants and personnel, blinding of 

outcome assessment, incomplete outcome 

data, and selective outcome reporting.

5. Effect size is at the heart of meta-analysis. 

Effect size tells you about both the strength 

and the direction of the effect, and it may be 

expressed as a correlation, a ratio (relative risk 

or odds ratio) or a difference between mean 

values for two groups.

6. The results of a meta-analysis will vary 

depending on whether the outcomes are 

continuous or dichotomous (binary data). 

With continuous data, effect size is measured 

using either mean difference or standardized 

mean difference. With binary data, effect size 

is measured using risk ratios and odds ratios.

7. The method used in meta-analysis to weight 

studies is called inverse-variance weighting. 

Another concern in a meta-analysis is het-

erogeneity. Ideally, the results of the different 

studies should be similar. Many research-

ers use the random effects model for meta-

analysis because it adjusts for the variability 

between the studies.

8. Guidelines are given for interpreting forest 

plots. The vertical line represents the point 

where there is no intervention effect. If the 

black diamond, which represents the sum-

mary estimate, crosses over the vertical line, 

the difference between the groups is not sta-

tistically significant.

9. The EAL work group teams conduct system-

atic reviews using these steps: determine the 

evidence analysis question(s), gather and clas-

sify the evidence, critique each study for risk 

of bias using the Quality Criteria Checklist 

(Table 12.4), summarize the evidence, write 

the conclusion statement, and assign a grade: 

good (I), fair (II), limited (III), expert opin-

ion only (IV), or not assignable (V).

10. The EAL work group teams also develop 

evidence-based nutrition practice guide-

lines using their systematic reviews and the 

nutrition care process. Each guideline may 

encompass many recommendations. The 

first statement in a recommendation explains 

what the dietitian should do (or not do), and 

the next statement explains why. Each rec-

ommendation is rated based on the strength 

of the evidence: Strong, Fair, Weak, Con-

sensus, Insufficient Evidence. Each rating is 

also given a label: conditional or imperative. 

Imperative recommendations have no condi-

tions attached to their use, but conditional 

recommendations use an “if, then” format 

so you know in which situations they can be 

used.
11. The EAL contains guidelines, recommen-

dations, and evidence analysis questions 

with conclusions. Figure 12.5 describes the 

components and the relationships between 

guidelines, recommendations, and evidence 

analysis review.
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C. primary review article

D. a and b

5. Gray literature includes which of the 

following?

A. dissertations

B. books
C. technical reports from the CDC

D. all of the above

6. When is it advantageous to do a keyword 

search? When is it more advantageous to do a 

subject search?

7. Which nutrition-related databases can you 

access at your college?

8. Which search will give you more results: 

“constipation AND fiber” or “constipa-

tion OR fiber”? How else will the results be 

different?

9. Three of these terms are MeSH terms. Iden-

tify the two terms that are not MeSH terms: 

saturated fatty acid, prebiotics, breast milk, 

inflammatory bowel disease, vegetables.

10. Select a nutrition topic and first do a keyword 

search using MEDLINE/PubMed. Next use 

the MeSH database to help formulate search 

terms and narrow down the search. Compare 

the number of records, or hits, you got from 

each search.

11. Why is it important to use more than one 

database when doing a search?

12. Describe three ways in which scientific writ-

ing is different from many of the essays you 

have written in school.

CritiCal thinking Questions

1. Read this study and answer the ques-

tions that follow. Schultz, D., Shanks, C., 

& Houghtaling, B. (2015). The impact of 

the 2009 Special Supplemental Nutrition 

Program for Women, Infants, and Children 

food package revisions on participants: A 

systematic review. Journal of the Academy of 

Nutrition and Dietetics, 115, 1832-1846. doi: 

10.1016/j.jand.2015.06.381

A. Why was this study done? In other words, 

define the problem(s).

B. In your own words, what was the pur-

pose of the study.

C. Which databases did the researchers use 

to find appropriate articles?

D. Name three criteria the researchers used 

to determine which articles they would 

use in the meta-analysis.

E. How many articles met the study criteria?

F. Briefly state the results of the three arms 

of this study.

2. Study Summary: The purpose of this 

research was to examine studies on the effect 

of low-carbohydrate and low-fat diets on 

weight and cardiovascular disease risk. The 

authors found 17 randomized control trials 

that met their criteria for their meta-analysis. 

Results showed that each diet was associ-

ated with significant weight loss and reduc-

tion in cardiovascular disease risk (Mansoor, 

Vinknes, Veierod, & Retterstol, 2015).

1. Is the study primary or secondary 

research?

2. Is the study a narrative or systematic 

review?

3. Is the study a conference proceeding?

3. Study Summary: The objective of the 

study was to test whether adding a dietitian 

to a hospital discharge team for geriatric 

patients would improve the nutritional sta-

tus of those patients over 6 months. Geriatric 

patients were randomly assigned to either the 

regular discharge team or the discharge team 

with the dietitian. All patients were at least 70 

years old and determined to be at nutritional 

risk. The dietitian gave each discharged 

patient three home visits within 8 weeks of 

discharge. Nutritional status was measured 

using weight, muscle strength, and other 

measures. Adding a dietitian to the discharge 

team did improve the nutritional status of 

geriatric patients (Beck et al., 2015).

1. Is the study primary or secondary 

research?

49
Critical Thinking Questions
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8. Human subjects research involves a living individual from whom a researcher obtains data through an intervention or an interac-tion, or by identifiable private information.9. Principles underlying ethical human sub-ject research include social value, scientific validity, fair subject selection, favorable risk–benefit ratio, independent review, informed consent, and respect for subjects.10. Table 3.3 lists considerations when working with certain vulnerable populations.11. Informed consent must include competence of the patient to make the right decision for him or her, full disclosure by the researcher, under-standing of the patient, and a 100% voluntary decision. Table 3.4 lists required components of the informed consent document.12. In research, the Privacy Rule protects the pri-vacy of individually identifiable health infor-mation while at the same time ensuring that researchers continue to have access to medi-cal information necessary to conduct vital research. Researchers will often use a Privacy 

Rule Authorization, a signed permission that allows a covered entity to use or disclose an individual’s protected health information.13. De-identified health data means the data can-not contain any of 18 elements (see Table 3.6) that could be used to identify the person, their relatives, or employer.14. Universities, hospital corporations, and other institutions where research is conducted must have an Institutional Review Board (IRB) that reviews research proposals with human sub-jects before research begins. IRBs also require training of researchers on topics such as human subjects research or informed consent. The IRB is authorized to conduct three levels of review: exempt, expedited, or full board/com-plete reviews (for more than minimal risk).15. Quality improvement projects are generally not considered research when it is meant for internal use only and is specific to the facility. Although if you intend to publish or present your results, you need IRB approval. Table 3.7 lists criteria for IRB approval of research.

Review Questions
1. Which of the following have policies related to research ethics?

A. Department of Health and Human ServicesB. Research universitiesC. Research hospitalsD. Professional associationsE. All of the above
2. Which of the following identified these three ethics principles as relevant to human sub-jects research: respect for persons, benefi-cence, and justice?

A. Nuremberg Code
B. Declaration of HelsinkiC. Belmont Report
D. HHS regulations Title 453. Many of the biomedical and behavioral stud-ies in the United States are regulated by the U.S. Department of Health and Human Ser-vices or U.S. Food and Drug Administration regulations.

A. true
B. false

4. Any conflict of interest is unethical.A. true
B. false

5. A significant financial interest when receiv-ing NIH funding is receiving over _______ a year in payments.
A. $2,500
B. $5,000
C. $7,500
D. $10,000

6. Which type of conflict is this: a researcher’s judgment on a research topic is biased because he or she has a strong attachment to a specific point of view.
A. financial conflict
B. personal conflict
C. conflict of commitmentD. intellectual conflict

7. For an IRB application, which of the follow-ing is NOT necessary?A. food samples if doing a food studyB. known and potential risks
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2. Is the study a narrative or systematic review?
3. Is the study a conference proceeding?4. Study Summary: This study was found in a 

journal, but only contained an abstract. The 
authors measured the prevalence of freshmen 
college students at risk for eating disorders as 
well as the prevalence of disordered eating. 
The study took place at a large public state 
university. There were 358 participants, 17% 
of whom were at risk for disordered eating 
(Woodhall, Gordon, Caine-Bish, & Falcone, 
2015).
1. Is the study original research (primary research)?

2. Is the study a narrative or systematic review?
3. Is the study a conference proceeding?5. Study Summary: The aim of this study 

was to review the studies on the relationship 
between sodium intake and cardiovascular 
health. Various types of studies were included 
in the review. They found gaps in the litera-
ture and suggested ideas for further research 
(O’Donnell, Mente, & Yusuf, 2015).1. Is the study original research (primary research)?

2. Is the study a narrative or systematic review?
3. Is the study a conference proceeding?

SuggeSted ReadingS and activitieS1. Read this article on using PubMed. McKeever, L., Nguyen V., Peterson, S. J., Gomez-Perez, S., & 

Braunschweig, C. (2015). Demystifying the search button: A comprehensive PubMed search strategy 

for performing an exhaustive literature review. Journal of Parenteral and Enteral Nutrition, 39, 622–635. 

doi: 10.1177/01486071155937912. Do the PubMed tutorial and/or the Quick Tour videos.
3. Do the tutorial for another database that you will be using.RefeRenceS

Academy of Nutrition and Dietetics. (2015). About EAL. 
Retrieved from https://www.andeal.org/study-designs

Academy Quality Management Committee and Scope 
of Practice Subcommittee of the Quality Manage-
ment Committee. (2013). Academy of Nutrition 
and Dietetics: Revised 2012 Standards of Practice in 
Nutrition Care and Standards of Professional Perfor-
mance for Registered Dietitians. Journal of the Academy 
of Nutrition and Dietetics, 113, S29–S45. doi: 10.1016/j.
jand.2012.12.007Beck, A., Andersen, U., Leedo, E., Jensen, L., Martins, K., 

Quvang, M., . . . Ronholt, F. (2015). Does adding a 
dietician to the liaison team after discharge of geriatric 
patients improve nutritional outcome: A randomized 
controlled trial. Clinical Rehabilitation, 29, 1117–1128. 
doi: 10.1177/0269215514564700Björk, B., & Solomon, D. (2012). Open access versus sub-

scription journals: A comparison of scientific impact. 
BMC Medicine, 10, 73, 1-10.de Mol, P., de Vries, S., de Koning, E., Gans, R., Bilo, 

H., & Tack, C. (2014). Physical activity at altitude: 
Challenges for people with diabetes. Diabetes Care, 37, 
2404–2413. doi: 10.2337/dc13-2302Douglas, J. W., & Lawrence, J. C. (2015). Environmental 

considerations for improving nutritional status in older 

adults with dementia: A narrative review. Journal of the 
Academy of Nutrition and Dietetics, 115, 1815–1831. doi: 
10.1016/j.jand.2015.06.376Gaesser, G. A., & Angadi, S. S. (2012). Gluten-free diet: 

Imprudent diet advice for the general population? Jour-
nal of the Academy of Nutrition and Dietetics, 112, 1330–
1333. doi: 10.1016/j.jand.2012.06.009

He, X., Zhu, M., Hu., C., Tao, X., Li, Y., Wang, Q., & 
Liu, Y. (2015). Breast-feeding and postpartum weight 
retention: A systematic review and meta-analysis. 
Public Health Nutrition, 18, 3308–3316. doi: 10.1017/
S1368980015000828Hurt, R., McClave, S., Evans, D., Jones, C., Miller, K., 

Frazier, T., . . . Franklin, G. (2015). Targeted physi-
cian education positively affects delivery of nutrition 
therapy and patient outcomes: Results of a prospective 
clinical trial. Journal of Parenteral & Enteral Nutrition, 39, 
948–952. doi: 10.1177/0148607114540332

Mansoor, N., Vinknes, K, Veierod, M., & Retterstol, K. 
(2015). Effects of low-carbohydrate v. low-fat diets on 
body weight and cardiovascular risk factors: A meta-
analysis of randomized controlled trials. British Journal 
of Nutrition. Advance online publication. doi: 10.1017/
S0007114515004699
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Review Questions help students review the key 
concepts of the chapter through multiple-choice, 
true/false, and short essay questions.

Critical Thinking Questions encourage 
students to apply information gleaned 
from the chapter, often by reading and 
analyzing research studies.

Suggested 
Readings and 
Activities provide 
additional sources 
of information or 
activities.

The Summary at 
the end of each 
chapter compiles 
the pertinent and 
key information 
for quick review in 
list form.

9781284126464_FMxx_00i_xxiv.indd   19 24/01/17   5:55 pm

© Jones & Bartlett Learning, LLC. NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION



9781284126464_FMxx_00i_xxiv.indd   20 24/01/17   5:55 pm

© Jones & Bartlett Learning, LLC. NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION



xxi

© Chad Baker/G
etty Im

ages

Contributors

Natalie K. Cooke, PhD
Teaching Assistant Professor
Coordinator, Undergraduate Nutrition Program
Department of Food, Bioprocessing, and Nutrition Sciences
North Carolina State University
Raleigh, North Carolina

Moira Fearncombe
Associate Professor
The Illinois Institute of Art
Schaumburg, Illinois

L. Suzanne Goodell, PhD, RD
Associate Professor of Nutrition
Department of Food, Bioprocessing, and Nutrition Sciences
North Carolina State University
Raleigh, North Carolina

Rosalind M. Peters, PhD, RN, FAAN
Associate Professor
College of Nursing
Wayne State University
Detroit, Michigan

Nola A. Schmidt, PhD, RN, CNE
Professor
College of Nursing and Health Professions
Valparaiso University
Valparaiso, Indiana

Virginia C. Stage, PhD, RDN, LDN
Assistant Professor of Nutrition Science
College of Allied Health Sciences
East Carolina University
Greenville, North Carolina

9781284126464_FMxx_00i_xxiv.indd   21 24/01/17   5:55 pm

© Jones & Bartlett Learning, LLC. NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION



xxii

© Chad Baker/G
etty Im

ages

Reviewers

John J. B. Anderson, PhD
Professor Emeritus
Department of Nutrition
University of North Carolina
Chapel Hill, North Carolina

Jameela Banu, PhD
Assistant Professor
Department of Biology
University of Texas–Pan American
Edinburg, Texas

Detri Brech, PhD
Professor 
Department of Dietetics 
Ouachita Baptist University
Arkadelphia, Arkansas

Nina Crowley, PhD, RD, LD
Metabolic and Bariatric Surgery Program Coordinator
Medical University of South Carolina
Charleston, South Carolina
Adjunct Faculty
Stony Brook University
Stony Brook, New York

Diane M. DellaValle, PhD, RDN, LDN
Associate Professor
Research Dietitian
Department of Nutrition and Dietetics
Marywood University
Scranton, Pennsylvania

9781284126464_FMxx_00i_xxiv.indd   22 24/01/17   5:55 pm

© Jones & Bartlett Learning, LLC. NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION



Reviewers xxiii

Kathryn Hillstrom, EdD, RD, CDE
Assistant Professor
School of Kinesiology and Nutritional Science 
California State University, Los Angeles
Los Angeles, California

Michelle Lee, PhD, RDN, LDN
Assistant Professor
Graduate Coordinator for MS in Clinical Nutrition
East Tennessee State University
Johnson City, Tennessee

Diane Longstreet, PhD, MPH, RDN, LDN
Instructor
Keiser University
Lakeland, Florida

Gretchen Lynn George, PhD, RD
Assistant Professor
Consumer & Family Studies/Dietetics Department
San Francisco State University
San Francisco, California

Sara Plaspohl, DrPH, CHES
Assistant Professor
Master of Public Health Program Coordinator
Department of Health Sciences 
Armstrong State University
Savannah, Georgia

Kimberly Powell, PhD, RD
Assistant Professor
Department of Human Sciences 
North Carolina Central University
Durham, North Carolina

Hollie Raynor, PhD, RD
Associate Professor
Department of Nutrition 
University of Tennessee
Knoxville, Tennessee

Jesse Stabile Morrell, PhD
Undergraduate Program Coordinator
Principal 
Lecturer
Department of Molecular, Cellular, and Biomedical Science 
University of New Hampshire
Durham, New Hampshire

9781284126464_FMxx_00i_xxiv.indd   23 24/01/17   5:55 pm

© Jones & Bartlett Learning, LLC. NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION



Reviewersxxiv

Diane K. Tidwell, PhD, RD
Professor and Dietetic Internship Director
Department of Food Science, Nutrition, and Health Promotion 
Mississippi State University
Mississippi State, Mississippi

Grenith J. Zimmerman, PhD
Professor
School of Allied Health Professions
Loma Linda University
Loma Linda, California

9781284126464_FMxx_00i_xxiv.indd   24 24/01/17   5:55 pm

© Jones & Bartlett Learning, LLC. NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION




