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utrition is a topic of growing interest for indi-

viduals, health science students and profes-

sionals, researchers, healthcare think tanks,
international health organizations, and government
agencies. It is the basis of well-being from before birth
to the end of life. Over the course of a life span, good
nutrition equips the body to grow and develop to its
full potential. Good nutrition serves as the foundation
for effective learning at school and as preparation for a
productive adulthood. It is essential for a robust immune
system to ward off infections and diseases throughout the
life cycle. Good nutrition builds and maintains the body
on bedrock, while poor nutrition builds and attempts to
maintain the body on shifting sands.

Improving the nutrition status of individuals is
one of the most cost-effective investments for improv-
ing health outcomes and reducing healthcare costs,
yet research on measuring the contributions of nu-
trition in terms of the aforementioned outcomes and
costs is limited. Quantifying the population’s needs
for nutrition will require high-quality, evidence-based
research and a data revolution in order to fill the gaps
and prioritize the most effective actions to improve
outcomes and reduce costs. It will require researchers
to focus on two broad concepts. First, they will need
to quantify what really counts as a measure of current
and improving nutrition status, recognizing that some
outcomes are readily visible and others are not clearly
apparent. Second, they will need to identify what we
are counting as metrics of improved nutrition status
that lack sufficient sensitivity to measure changes.

As health sciences students, you have the oppor-
tunity to participate in health- and nutrition-related

;
z
{‘

research to quantify the nutrition needs of populations
and to develop measurement tools to demonstrate the
valuable role that nutrition plays. As emerging leaders
in the health sciences, you have the additional respon-
sibility to communicate the role of nutrition as mea-
sured by high-quality research, with the findings of
this research used to identify priority areas, set target
goals, and establish actions for change.

Some nutrition programs will be more successful
than others in improving healthcare outcomes and/or
reducing healthcare costs. The less effective program
outcomes give the trained professional an opportunity
to use critical thinking skills to examine the root cause
of disappointing outcomes and to develop stronger,
more robust nutrition programs. It is through accu-
rate assessment and evidence-based research that we
can develop validated tools to differentiate definitive
versus tentative relationships between nutrition and
healthcare outcomes.

As a national or international nutrition advocate,
you can use your academic training to shape not only
your career but also the future health status of indi-
viduals living in the developed and developing world.
Using Nutrition Assessment: Clinical and Research
Applications as your guide, commit to developing and
supporting the research-based innovations that are
needed to meet the joint challenges of improving the
lives of current and future generations.

Mary Litchford, PhD, RDN, LDN
President, CASE Software & Books

xi
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Preface

elcome to Nutrition Assessment: Clinical
and Research Applications!

Almost half of all Americans have one
or more preventable chronic diseases. Many chronic
illnesses such as cardiovascular disease, hypertension,
type 2 diabetes, some cancers, and poor bone health are
related to poor eating habits and low levels of physi-
cal activity. In the United States, more than two-thirds
of adults and approximately one-third of children
and youth are overweight or obese, which is itself an
underlying risk factor for chronic poor health. Nutrition
scientists conduct research to elucidate how preventing
and treating malnutrition, and considering both under-
and over-nutrition, can promote better health outcomes
for patients, clients, and communities.

This text is written for students in nutrition
and health sciences programs and those involved in
nutrition-related exploration. It is especially designed
to meet the needs of nutrition researchers and students
enrolled in masters and PhD courses in Nutrition and
Dietetics, Public Health, Interprofessional Studies, and
Population Health Science and Wellness programs. As
such, it covers topics applicable and relevant to nutri-
tion and health practitioners and those with advanced
degrees, with a broad background in public health and
advanced training in public health nutrition research.
Complex topics are broken down into major key com-
ponents to promote student understanding and build
their practical knowledge base.

» The Goal of this Text

Evaluating the nutrition status of different segments
of the population helps in measuring the prevalence
of nutritional disorders and also in planning coun-
teractive strategies. Our goal in writing this text was
to provide nutrition and public health researchers
and students with the knowledge and skills to iden-
tify nutrition problems and to develop research ques-
tions and study hypotheses. This text provides insights
into planning community, clinical, and individual
applications of nutrition prevention and treatments,

Xii

as well as provides fundamentals for critically evaluat-
ing published scientific research. We have written this
text with the presumption that an understanding of
government programs and a familiarity with the demo-
graphic profile of the U.S. population are necessary in
order to appreciate nutrition in public health today.

The focus of this text is to help students select and
use appropriate anthropometric, biochemical, clinical,
dietary, functional, and socioeconomic assessment
techniques to identify and prioritize the nutritional
problems and needs of populations and communi-
ties. The contributors outline intervention strategies
to guide students through the process of improving
nutritional problems in target populations while also
using critical thinking skills in evaluating the available
literature.

» The Organization of this Text

This text is divided into six sections. The first section
serves as an introduction, which provides historical
perspective, as well as an overview of scientific and
nutritional research. The next four sections address
the different components of nutritional assessment:
dietary, anthropometric, biochemical, and clinical.
The final section concludes with an exploration of
public health topics such as population wellness,
coaching, nutrition interventions, and international
research. Each chapter is enhanced with an array of
learning feature.

» Features and Benefits

Nutrition Assessment: Clinical and Research Applica-
tions incorporates robust pedagogical features. These
are deployed consistently across chapters, ensuring a
uniform learning experience for the student and the
reader.

Each chapter begins with a brief Chapter Outline
and a series of Learning Objectives; together, these de-
fine expectations for each chapter. In that same vein,




each section within each chapter begins with a Pre-
view statement, which is, in turn, mirrored by a sum-
marizing Recap statement at the end of the section.

Within the chapters, there are three recurring
boxed features:

B Viewpoint is written from the perspective of a
nutrition professional and highlights how the
chapter content impacts his or her work. This fea-
ture is designed to be conversational and is meant
to spur a discussion around the topic as it appears
in practice.

B Highlight presents interesting topics pulled from
current research in the nutritional sciences.

B A Case Study appears toward the end of each
chapter and illustrates how topics discussed in the
text can be applied in practice.

Each chapter concludes with a Learning Portfolio,
which contains the following:

B Key Terms
B Study Questions
B Discussion Questions

Preface Xiii

B Activities
B Online Resources

» The Complete
Learning Package

Nutrition Assessment: Clinical and Research Applica-
tions provides instructors with a full suite of resources,
including:

B Test Bank, containing more than 500 questions
B Slides in PowerPoint format, featuring more than
300 slides
B Image Bank, collecting photographs and illustra-
tions that appear in the text
B Instructor’s Manual, including a number of edu-
cational tools:
Chapter Outlines
Answers to in-text Study Questions
Answers to in-text Case Studies

Nancy Munoz Melissa Bernstein



Nutrition Assessment: Clinical and Research Applications incorporates an array of pedagogical features in order to
facilitate active engagement.

CHAPTER 1
Nutritional Assessment

——e 'The Chapter Outline at the beginning of each
chapter gives students a preview of topics that will
be covered.

Nancy Munoz, DCN, MHA, RDN, FAND
Mary Dean Coleman-Kelly, PhD, MS, RDN

CHAPTER OUTLINE B —

= Standard Methods of Evaluating
Nutritional Status
= The Nutrition Care Process

= Introduction

= Nutrition and Health

= Nutritional Screening and
Nutitional Assessment Tools

= Emerging Opportunities for
Nutritional Assessment and
Evaluation

= Chapter Summary

Learning Objectives focus students on the key

— o concepts of each chapter and the material that

they will learn.

After completing this chapter, the reader should be able to:
Describe the historic evolution of nutrient deficiency diseases, the role of nutition with chronic disease, and the
screening and diagnosis of malnutrition in the clinical setting,

2. Differentiate between screening and assessment for nutritional risk.

3. Understand the different methods of collecting nutrition assessment data.

4. Recognize the different components of the nutrition care process.

5. Examine the role of nutrition assessment in the prevention and treatment of chronic disease.

Nutritional Screening and Nutritional Assessment Tools 7
» Introduction cardiovascular disease, diabetes melltus (DM), stroke, Recap Nutrition has played an integral ole in TABLE1
and cancer. Adverse outcomes such a5 disability, poor maintaining optimal health and quality of lfe for

Nutritional imbalances are a severe public-health prob-  quality of life, and high rates of low-birthweight babies (R A o e A O T
lem ated with a signif i in  occur as a result of poor eating patterns and malnu- world. A paradox exists in the United States where.

the risk of mortality Anindividual’s i-
tional status is influenced by factors such as consuming
food in sufficient amounts, selecting the right foods to
promote adequate nutrient intake, and the individual's
eating pattern. A sedentary lifestyle and a poor-quality

trition in both developed and underdeveloped coun-
tries. Identifying the impact of poor eating patterns on
chronic diseases and assessing the nutritional status of
individuals, families, and communities are important
tasks in promoting population health.'*

In the United States, approximately 50% of the
adult population suffers from one or more avoidable

eating pattern have been identified as risk factors for the
development of chronic diseases such as hypertension,

3

Each section begins with a Preview statement, giving e———
the reader a sense of what content to expect.

Key Terms are in boldface type the first
time they are mentioned, with definitions
appearing in the end-of-text Glossary.

healthcare professionals need to have the knowledge
and skills to address the health-related problems
associated with over nutrition (obesity and chronic
diseases) and undernutrition (frailty and wasting
diseases). Nutritional assessment is the first step
toimplementing a nutrition care plan that assists
individuals in successfully implementing dietary and
lifestyle changes to improve their quality of life, lower
their isks for disease, and help prevent or overcome
malnutrition.

» Nutritional Screening and
Nutritional Assessment Tools

Preview Nutritional screening tools are designed
to quickly evaluate nutritional risk in individuals.
Nutritional assessment tools identify malnutrition in
individuals.

Nutritional Screening Tools

The Academy of Nutrition and Dietetics (the Acad-
emy) recommends the use of nutrition screening to
identify individuals who are at nutritional risk. This
ensures that those patients who are at risk, are given
high priority for a thorough nutritional evaluation
by an RDN. Nutriti

process of identifying patients, clients, or groups
who may have a nutrition diagnosis and benefit from
nutritional assessment and intervention by a regis-
tered dietitian”"' Nutritional screening tools should
be quick, easy-to-use tools that can be completed
by any member of a healthcare team with minimal
nutrition expertise (e.g., diet technicians, nurses, and
physician assistants). Furthermore, screening tools
should be validated to ensure that they accurately
identify nutritional risks for the population and set-
ting for which they are intended. Screening forms
have use in both community and clinical settings. In
community settings, for example, forms can be used
to identify risk for chronic diseases such as diabe-
tes, heart disease, and high blood pressure in adults.
These are typically used at community events such
as health fairs and workplace wellness fairs. When
the results identify individuals at risk for a chronic
disease, they are often referred to their primary care
physicians for extensive evaluation to determine

History of weight gain or loss (intentional or
unintentional)

Changes in appetite

Lifestyle habits (tobacco use, physical activity, alcohol
consumption)

Digestive disorders (constipation, diarrhea, nausea,
vomiting)

Laboratory measures (blood, urine, or both)

Family history, previous medical history, or both

nutiton careproces perspective.JAcad Nt it 0151582482,

whether a chronic disease is present. They may also
be referred to an RDN who will offer recommen-
dations for making dietary and lifestyle changes to
the individual that, depending on the diagnosis, will
either ward off the onset of the disease or will help
the individual manage the newly diagnosed disease.
Screening forms are also offered to the elderly living
in the community setting or assisted living to iden-
tify risks for malnutrition, osteoporosis, and other
chronic diseases. The criteria on the screening form
varies by facility; key criteria that are commonly
included are shown in TABLE 1.2.

In the clinical and long-term care setting, screening
forms are designed to identify risks of malnutrition
(undernutrition), determine the need for more-in-
depth nutritional assessment, and ultimately offer an
early detection of malnutrition so that nutrition support
is provided in a timely manner. In the United States,
an estimated 30% to 50% of adult hospital patients are
‘malnourished. Few patients, however receive the for-
‘mal diagnosis of malnutrition at discharge, and only
an estimated 3.2% of discharged patients are diagnosed
with ition.'” It has been well that
patients who enter the hospital malnourished and are
not given nutrition support have increased morbidity
and mortality, decreased function and quality of life,
and increased length of hospital stays.'*'” This leads to
increased healthcare costs expenses that can cost hospi-
tals millions of dollars."®

It is critical for clinical, long-term care, and
community facilities to use validated screening
tools to identify patients for malnutrition risk or use




178  CHAPTERS National Food and Nutrition Surveys

no meats, poultry, or seafood. An example of a daily
2,000-calorie diet includes:

= 2% cups of vegetables

= 2.cups of fruit

= 6% ounces of grains (3% of which is whole grains)
= 3 cups of dairy substitute

= 33 ounces of protein foods, including eggs

(3 ounces per week)

Legumes (6 ounces per week)

Soy products (8 ounces per week)

Nuts and seeds (7 ounces per week)

5 teaspoons of healthy oils per day

© viewpomr

Health Literacy
Charlotte M. Beyer, MSIS, AHIP

What s Health Literacy?
Health literacy s defined as the degree to which
individuals have the capacity to obtain, process, and
understand basic health information and services
needed to make appropriate decisions for their care.
According to Healthy People 2020, everyone has the
right to health information that helps them make
informed decisions. In addition, health services should
be delivered in ways that are understandable and
beneficialto health, longevity, and quality of ffe"
The modern healthcare system is complex and
expects patients to effectively communicate with
healthcare providers. This can be greatly affected by
barriers such as education, culture, and knowledge of
health care, Examples of low health literacy include

Highlight presents topics of interest
current research literature.

biomarkers have shown good validity with the use of sev-
eral eriteria. The strengths unique to each method make
it appropriate for use in particular applications.

‘The gold standard for determining nutrient infor-
‘mation is the multiple-week dict record. With this tool,
individuals document all items they consume over a
period of several weeks. The method is different from
other data-collection processes because an individual
does not have to depend on his or her memory. The high
contributor burden as well as the cost of maintaining
diet records has reduced their use in large-scale epide-

Recap G q callfor
an emphasis on healthy eating patters because
evidence suggests that what people routinely eat
and diink can confer a posiive cumulative effect

on health over time. Research shows that a healthy
eating pattern includes a high intake of fuits,
vegetables, whole grains, fat-free or low-fat dairy,
seafood, legumes, and nuts; s wel as a low intake of
meat, processed meat, sugar-sweetened foods and
beverages, and refined grains.

an inability o identify medications or conditions, read
appointrment slips, or navigate insurance plans

Low-Health-Literacy Nutrition Example

A patient with diabetes is referred to a dietitian. The
patient believes he does not eat  lot of sugar and
cannot possibly have high blood sugar. He feels it was
the candy bar he ate the day before he had his blood
drawn that is causing the problem; if his blood were
drawn today, the blood-sugar level would be normal.
He feels he does not need information on a high-
blood-sugar diet.

Health Literacy by Age
Listed below are the general percentages of how age groups
scored i the National Assessment of Adult Lieracy, 2003.

e iV

s 2 s e s as s
AR
s s s 8 s s
=AM R
© s s e s s
e AR
wsAidiiviviiVM
Yy Y
© AR
[BelowBaske Basom _imormedaem Pt |

Note: data has been rounded.

from e——

Chapter summary 29

Rec: The incidence of obesity is associated with
increased risks for morbidity associated with the
presence of hypertension, dyslipidemia, diabetes,
coronary heart disease, stroke, gallolacider disease,
osteoarthritis, sleep apnea, respiratory problems,

and some cancers. Obesity has also been linked to
increased risk of mortalty. Nutrtional epidemiology s
moderately new field of medical research that looks
at the association between nutrition and health.

» Chapter$ y

‘The capacity of the Y
thorough diet data makes them valuable in validation
udies i her

studies y
drawback of diet records is that the procedure of log-
ging data can alter an individuals diet, thus rendering
the data nonrepresentative of actual and usual intake.
On the other hand, projected intakes from dict records
have shown high correlation with results from multiple
24-hour recalls * In recurrent 24-hour recalls, a partici-
pant details all foods eaten in the preceding 24 hours or
calendar day to a skilled interviewer in person or over
the phone. This technique has been commonly used in
dictary-intervention trials. It s also used in national sur-
veys to discover trends in nutritional intake.“

Nutritional Epidemiology in lliness
Cause and Effect

One of the main reproaches stacked against nutritional

data. This research method is believed to be second-
ary to experimental data in defining causation. When
evidence from randomized controlled trials is not
available, nutritional epidemiologists characteristically
rely on prospective cohort studies, the strongest obser-
vational study design in terms of diminishing bias and
deducing causality.®

Q CASESTUDY

In the 215t century, the incidence of chronic disease
has displaced the previous prevalence of nutrient
deficiency as the primary area of public-health
concern as population conditions. Leading causes

of death have shifted from infectious diseases to
chronic conditions. Approximately one-half of all
American adults—117 million individuals—have
one or more preventable chronic diseases, many of
which are related to poor-quality eating patterns and
physical inactiviy.

—e

Consuming healthy foods and living an active lifestyle
arebasic ways o promote health and well-being, Getting
adequate nutrition is particularly important during
periods of rapid growth and development. Following
an unhealthy eating pattern during pregnancy; infancy,
childhood, and adolescence can contribute to underde-
veloped physical and mental abilities that have lifelong
consequences. Prolonged nutrition deficiency, whether
from excessive or inadequate intake, will promote or
exacerbate a range of ailments and affect an individual’s
quality and length of lfe

The use of nutrition screening allows for the
identification of individuals who are at nutritional
risk so that a full nutrition assessment can be com-
pleted. The Academy defines a nutrition assessment as
“identifying and evaluating data needed to make deci-
sions about a nutrition-related problem/diagnosis.”!
Nutrition-assessment techniques can be classified as
one of four types: anthropometric, biochemical, clin-
ical, or dietary.

‘The increased understanding of the role of nutri-
tion in promoting health and well-being has made the
evaluation of individuals, families, and communities
key to monitoring public health.

Dr. Jones is a researcher who was just awarded a
grant by the National Insttute of Health (NIH) to measure
the prevalence of diabetes in a selected sector of
Camden, New Jersey.

Questions:

1. Asyou go through the information in this chapter,
determine which nutrition assessment methods you
would incorporate in your procedure

2. What drives your assessment-method selection?

The Pedagogy

Recap boxes summarize each section.
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o Each Viewpoint feature is written by a nutrition

professional and notes how the chapter content

impacts his or her work.
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{® HiGHLiGHT

Understanding Types of Research

Meta-analysis and systematic review

independent investigators and researchers. This s crical

—
Randomized controlled trials

0 0ne of two groups, eighter a treatment or a control group. While at

i the
reatmentintervention that s newly created.
I

Cohort study
Groups of people that have a certain condition of receive a
specif llowed over time. This group is
compared to a similar group of peaple that do not have.
the condition or recelve the treatment of inerest.

Case-control studies.
‘Compares two groups, one with a condition of interest 10 a
similar group that s free from the condition of interest

Cross-sectional studies

“This type of study looks at specific populations at a given

pointin time to measure the occurtence of a dlinical risk
ctor, outcome, or unique result.

Case reports / Case seri
Case reports are published of cinical obsevation. This is &

than projocted. A case sories is a etrospective roport of the outcomes.

a simiar fashion.
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At least one Case Study appears toward the end of
each chapter and illustrates how topics discussed in

the text might appear in practice.
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The ten leading causes of death in the United States in 1900 and 1997

1900
23
26 [ Tuberculosis
[ Pneumonia
s [ Diarthoea

[ Heartdisease
[ Liver disease
I Injuries

52

W Bronchitis
M Diphtheria

e Each chapter concludes with a Learning Portfolio,
which is an array of student-centered resources and
activities.

[ Heart disease

[ Cancer

[ Stroke
a1 [ Chronic lung disease
a7 314 [ Unintentional injuries
& [ Preumonia / influenza

Diabetes

Suicide
I Chronic kidney disease
M Chronic iver disease

Learning Portfolio

st

The Learning Portfolio collects a comprehensive
list of Key Terms specific to the chapter.

Key Terms

Anthropometry

Body mass index (BMI)

Bureau of Labor Statistics Consumer expenditure
survey data

Epidemiology

Food and Agriculture Organization of the United
Nations (FAO)

Healthy People 2020 (HP 2020)

Interprofessional

Nutrition assessment

Nutrition Care Process (NCP)

Study Questions

1. The key difference between a nutrition-
screening form and a nutrition-assessment
form is:

. Screening forms provide a diagnosis for

malnutrition

Screening forms determine risk for malnu-

trition

Screening forms diagnose chronic disease

Screening forms determine risk for weight

gain

L

e

Discussion Questions provide prompts for
greater engagement with the content. " o dm e Ut ik of sabopimal mitshion) s o be

Nutrition Care Process Terminology (NCPT)
Nutrition Care Process and Model (NCPM)
Nutrition diagnosis

Nutrition-focused physical exam (NFPE)
Nutrition intervention

Nutrition screening

PES statement

Scurvy

Study Questions provide multiple-choice and

o gobalasessment (564) true/false questions, testing the reader’s knowl-

edge of information covered in the chapter. These

can be used for self-assessment or as homework

ommends g the____ srcning assignments; answers are included in the Instruc-
e tor’s Manual.

b. SNAQ
. Mini SNAQ
d. Mini MUST

2. The Academy of Nutrition and Dietetics rec-
ommends using the screening

Learning Portfolio 33

30. The most reliable indicator of poor nutritional b. Low albumin concentrations
status is: c. Low dietary intake of nutrients
a. Weight loss d. Poor handgrip strength

Discussion Questions

2. Describe the shift from infectious disease to
chronic disease that affects public health.

identified. List and describe the most commonly
used screening tools. What are the benefits and
drawbacks of each screening tool?

Suggested Activities provide additional e Actviies
interactive avenues for grappling with the
chapter content.

1. Develop a marketing campaign targeting a 3. Select a chronic condition that is prevalent in
specific segment of the community you live the American population. Work with three to
or study in that introduces population-based four classmates to develop “the top 10 must
intervention strategies to reduce obesity and know topics” by the average person in efforts to
impact overall health. prevent or manage the disease. Develop a wiki

2. Type 2 diabetes is widespread in all obese groups page to communicate the information. Use
and now even in preteen children. Develop an videos and graphics on the page to deliver the
education tool to teach young children the health message.
risks associated with diabetes.

Online Resources direct students to addi- e

tional materials relevant to the content.

Online R

Food and Agriculture Organization (FAO) of the
United Nations

The FAO develops methods and standards for food
and agriculture statistics, provides technical assistance
services, and di data for global

The State of Obesity: Adults in the United States
This website provides interactive maps on adult obesity
in the United States:
http://stateofobesity.org/adult-obesity/.

Itis the world’ largest database of food and agricul-

ture statistics:

http://www.fao.org/statistics/en/.

Bureau of Labor Statistics Consumer Expenditure

Survey Data

This database provides information on the buying

habits of American consumers, including data on

their expenditures, income, and consumer unit (fami-

lies and single consumers) characteristics:

http://www.bls.gov/cex/.

Anthropometric Measurement Videos

This website provides technical videos on how to con-

duct anthropometric measures:
p: cdc.govinch

pometricvideos.aspx.

References
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Universal Screening Tool (MUST)
This website provides the background for the MUST
tool, online calculator, and videos.
p: 4 org.uk/screening
Mini Nutritional Assessment Tool (MNA)
This website provides an overview of the MNA tool
and videos and provides access to the required forms:
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