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ABSTRACT

Background: The professional adoption of evidence-based practice (EBP) increases the 
focus on registered dietitians (RDs) regularly engaging in research activities in order to 
contribute to the scientific basis of dietetics.  Lack of confidence in research knowledge 
and skills is a known barrier to RD research involvement.

Objective: To determine if the use of research self-efficacy as an outcome of continuing 
professional education (CPE) in EBP for RDs provided additional information about 
changes in research knowledge.

Design: A randomized controlled trial was used to measure the effects of two 
educational interventions.  The Standard group completed a series of on-line CPE EBP 
modules, and the Standard-Plus group completed a series of social cognitive career 
theory (SCCT)-based discussion forum activities in addition to the EBP modules.

Participants: The Commission on Dietetic Registration provided a randomly selected 
list of RDs, who reported clinical nutrition as their primary practice area.  Subjects (N = 
580) were randomly assigned to three study groups.

 Main Outcome Measures: Research self-efficacy (composite and subscale scores) 
was measured using the Nursing Research Self-Efficacy Scale (NURSES), which was 
developed to measure research self-efficacy among practicing nurses.  Intervention 
completion status was compared to key demographics and characteristics known to 
be associated with research outcome constructs in order to evaluate differences by 
treatment group.
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Statistical Analyses:  Descriptive 
statistics and one-way analysis of 
variance were used to compare the 
baseline demographics between 
groups.  One-way analysis of 
covariance assessed the research 
self-efficacy composite scores 
for differences between the three 
study groups at each measurement 
point.  Scores for research self-efficacy 
subscales were reported descriptively.  
Chi-square analyses, Fisher’s exact 
test and one-way ANOVA were used 
to evaluate group differences in key 
variables and completion status.  

Results:  There were no significant 
differences among the three study 
groups in baseline demographics or 
research self-efficacy scores.  There 
was a statistically significant difference 
between the study groups for the 
post-intervention (F = 7.3, p < 0.001) 
and three-month follow-up (F = 
5.20, p = 0.006) research self-efficacy 
mean scores.  The Standard-Plus and 
Standard groups had significantly 
greater research self-efficacy than the 
Control group at post-intervention (p 
= 0.012, p = 0.002) and three-month 
follow-up (p = 0.028, p = 0.022).  
The Obtain Resources and Theory 
Application subscales were the 
highest scores at all three time points.  
The Standard-Plus intervention 
completers more frequently reported 
research environment supports 
related to colleagues in the workplace 
(p = 0.02, p = 0.01).

Conclusions:  A planned learning 
experience in EBP can have a positive 
impact in a broad sample of clinical RDs’ 

perceived abilities to obtain and apply 
EBP resources, reflective of level one 
of the research continuum.  Additional 
research is needed to determine best 
practices for developing interventions 
that focus on building individual and 
department or team level research 
capacity, including enhancing research 
self-efficacy.

INTRODUCTION  

Evidence-based practice (EBP) is an 
approach to health care decisions 
that uses the best available evidence 
and patient values in combination 
with practitioner expertise.1  EBP is a 
critical component of the professional 
foundation of dietetics, and it is the 
ethical responsibility of each dietetics 
practitioner to apply its principles.2,3  
The dietetics profession’s adoption 
of EBP as a professional standard of 
practice has increased the focus on 
practitioners engaging in research 
activities.4,5  The perpetuation of 
the evidence basis for practice 
requires clinicians to stay abreast of 
new research.6  The importance of 
registered dietitian (RD) involvement 
in research has never been greater 
with the national focus on patient-
centered outcomes research as a 
way to reduce healthcare costs7 and 
evidence-based health care as a central 
part of healthcare reform.8  Research 
involvement by RDs has been described 

as a continuum of research activities, 
including application of research 
to practice (level one), translation 
of research to practice (level two), 
conduct of research (level three) and 
implementation of research initiatives 
(level four).9  Lack of confidence 
in research knowledge and skills 
is a known barrier to RD research 
involvement.9-14  The progressive 
development of research capacity at 
the individual and team or department 
level necessitates advancement in the 
research continuum.14    

Social cognitive career theory (SCCT)15 

provides direction for developing 
educational interventions and 
measuring outcomes of the exploration 
of career choices and behaviors, such as 
increased research involvement among 
healthcare professionals.  The four key 
research outcome constructs of the 
SCCT model are research self-efficacy, 
research outcome expectations, 
research interest and research 
involvement.16  Research self-efficacy 
is defined as “judgments about one’s 
ability to perform specific research tasks 
that may influence the extent to which 
individuals participate in research 
activities or choose research-oriented 
careers”16, p. 80  According to SCCT, if 
research self-efficacy is positively 
affected as a result of participating in a 
planned learning experience, research 
outcome expectations, research interest 
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and ultimately research involvement 
may be positively impacted (Figure 
1).17  Therefore, research self-efficacy 
has been a targeted outcome of 
educational interventions designed to 
increase research involvement among 
healthcare professionals.18-21  Research 
self-efficacy provides a meaningful way 
to assess the educational outcomes of 
research education.22

Self-efficacy expectations, considered 
the most important predictor of 
behaviors (i.e., applying research to 
dietetics practice), have been the 
most thoroughly researched of all the 
constructs in the SCCT model.23  Two 
important features of self-efficacy are 
that it is dynamic (i.e., it can change 
over a person’s lifetime) and it is tied 
to a specific content area,24 such as 
research knowledge and skills.  Sources 
of self-efficacy information, or ways 
in which individuals can build their 
beliefs in their abilities, including 
performance accomplishments, 
vicarious experiences, verbal 
persuasion and emotional arousal, 
are derived from informal and formal 
learning experiences (i.e., continuing 
professional education (CPE)).24  Ideally, 
each of these sources of self-efficacy 
would be included when designing 
an educational intervention.18  The 
purpose of this study was to determine 
if using research self-efficacy as 
an outcome of CPE in EBP for RDs 
provided additional information about 
changes in research knowledge.  The 
results of a previously published 
randomized controlled, educational 
intervention21 were further evaluated 
with two secondary aims: 1) to explore 

how the educational interventions 
impacted the perceived abilities of 
the participants within the context 
of the research continuum; and 2) to 
determine if there were differences 
in the treatment groups between 
intervention completion status and 
key demographics and characteristics 
known to be associated with 
research outcome constructs (i.e., 
research self-efficacy) in order to 
develop recommendations for future 
interventions.

METHODS
Details of the research protocol and 
methodology have been previously 
published.21 In their Strategic Plan, the 
Academy of Nutrition and Dietetics 
has outlined their intention to better 
prepare all RDs to conduct and use 
research in practice. 25  To test this 
initiative, a broad sample of clinicians 
was recruited for this study.  The 580 
participants were self-selected from a 
random list of 7550 RDs who reported 
clinical nutrition as their primary area of 
practice to the Commission on Dietetic 
Registration.  They were randomly 
assigned to Standard-Plus (n = 187), 
Standard (n = 190) and Control (n = 
203) study groups.  Oversampling was 
conducted in order to reach clinicians 
who were also interested in CPE in 
EBP.  Measurements were conducted 
at baseline, following a 14-week 
educational intervention and at three-
month follow-up post-intervention.  
This study was approved by the Rutgers 
University Institutional Review Board 
(IRB) as an expedited review.  An initial 
e-mail, via Survey Monkey, introduced 
the study and contained elements of 

consent.  Completion of the baseline 
survey indicated voluntary consent to 
participate in the study.

Intervention
Full details of the intervention have 
been previously published.21  Briefly, 
the participants in the Standard group 
were asked to complete an on-line 
EBP CPE program.26 The EBP modules 
were developed to provide interactive, 
self-paced CPE in EBP knowledge to 
healthcare professionals.  Topics of the 
five modules were: What is Evidence-
Based Practice, Library Resources and 
Search Strategies, Critical Appraisal 
of the Literature, Domains for Clinical 
Questions and Applying Evidence to 
Clinical Practice.  The EBP CPE program 
was selected as an educational 
intervention designed to strengthen 
the participants’ EBP knowledge and 
skills, which are essential for achieving 
competence in the first level of the 
research continuum: applying research 
to practice.9  

The participants in the Standard-Plus 
group were asked to complete the 
EBP CPE program26 and SCCT-based 
exercises developed by the principal 
investigator to build participants’ 
research self-efficacy, research outcome 
expectations and research interest; 
enhance their ability to manage 
barriers and identify supports and 
resources; and guide a goal-setting 
process to change research involvement.  
The basis for the development of 
the SCCT-based exercises included 
published SCCT-based educational 
interventions18, 27-28 and published 
recommendations from the founders 
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of SCCT.23,29  The principal investigator 
provided individualized feedback after 
reviewing the discussion responses 
with a co-investigator, directing the 
participants to contemplate their 
own experiences and skills and what 
they learned about themselves 
as related to the SCCT concept in 
each exercise.  All four sources of 
self-efficacy were addressed in the 
educational intervention (Table 1) as 
recommended.18, 23, 34, 38  

The participants in the Control group 
did not receive a treatment.  However, 
the Control group participants were 
offered the opportunity to complete the 
EBP CPE program at the end of the study.

At the conclusion of the educational 
interventions, the Standard 
and Standard-Plus participants 
were categorized as completers, 
incompleters or non-participants.  
Completers were defined as 
completing the baseline and post-
intervention questionnaires and 
all of the educational intervention 
requirements. Incompleters were 
defined as completing the baseline 
questionnaire and all or part of the 
educational intervention requirements; 
they may or may not have completed 
the post-intervention questionnaire.  
Non-participants were defined as 
completing the baseline questionnaire 
and none of the educational 
intervention requirements; they may 
or may not have completed the post-
intervention questionnaire.

Measurements
Three validated tools are known to 
exist to measure research self-efficacy 

in professional populations:  Clinical 
Research Appraisal Inventory (CRAI),39 
Nursing Research Self-Efficacy Scale 
(NURSES),40 and Research Self-Efficacy 
Scale (RSES).41  The NURSES tool (Figure 
2)40 corresponds with research tasks 
limited to level one of the research 
continuum, application of research 
to practice; it was appropriate for use 
in an educational intervention on 

EBP knowledge and skills in a broad 
sample of clinical RDs. There are four 
subscales in the NURSES tool: Obtain 
Resources (i.e., obtain science-based 
knowledge resources such as those 
needed to conduct literature reviews), 
Quantitative Research (i.e., critically 
read and evaluate quantitative 
literature), Qualitative Research (i.e., 
critically read and evaluate qualitative 

 

 

 

 

Table 1.  Teaching-Learning Activities Designed to Promote the Four Sources of Self-

Efficacy within an On-Line CPE Program 

Source of Self-Efficacy Activity 

Performance 

Accomplishments 

Audio recording from the principal investigator (PI) 

on the importance of recognizing their research 

involvement.  Participants brainstormed their current 

and past performance accomplishments at any level 

of the research continuum.  Participants posted a brief 

summary to a discussion forum, moderated by the 

PI.
18,30-32

 

 

Six-session evidence-based practice (EBP) CPE 

program, which provided continuing education 

coursework in research knowledge and skills 

(previously shown to lead to a change in knowledge 

scores).
33

  Quizzes were completed at the end of each 

EBP module.
34,35

  Self-assessment at the beginning 

and end of the EBP CPE program. Self-assessment at 

the beginning and end of the series of SCCT 

exercises. 

 

Goal-setting exercise pertaining to changing their 

research involvement.
23, 30, 32

 

Vicarious Experiences Learned about other participants’ research 

involvement, and how they overcame associated 

stressful experiences.
30-32

 

 

Audio recordings of RD role models describing how 

they successfully integrated research activities into 

their work and provided suggestions to participants 

on how to increase their research involvement.
18, 31, 36

 

 

Participants provided feedback to each other, via the 

discussion forum, with suggestions for overcoming 

barriers, identifying supports and resources, and 

setting goals for increasing their research 

involvement.
31, 32

 

 

 

 

 

Verbal Persuasion Participants received supportive feedback from the PI 

and other participants, via the discussion forum, 

throughout the intervention.  The PI encouraged 

research involvement and provided individualized 

feedback via the discussion forum.
18, 29, 30-32

 

 

A SCCT-content expert was added to provide 

oversight.  A protocol was developed for responding 

to discussion forum responses. The SCCT content 

expert met with the PI bi-weekly throughout the 

duration of the intervention to mentor the PI in the 

SCCT basis of the intervention. 

Emotional Arousal Participants were informed that all activities would 

take place in an atmosphere of support, to reduce 

anxiety regarding research involvement.  Participants 

described stressful experiences associated with 

research involvement and how they overcame them.
37

 

 

Participants completed an exercise on identifying and 

managing barriers to changing their research 

involvement.  The PI discussed possible solutions to 

overcoming identified barriers.
23
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literature) and Theory Application (i.e., 
implement evidence-based practices).  
Details of the validity and reliability of 
the NURSES questionnaire, as modified 
for this study, have been previously 
published.21  In summary, face validity 
was assessed using a pilot study, 
and content validity was evaluated 
through a content review process.  The 
Cronbach’s alpha coefficient was 0.95 
for the NURSES tool as used in this 
study, indicating excellent reliability.42  
Research self-efficacy was assessed 
at baseline, at the end of the 14-week 
educational intervention and three-
months post-intervention.  

In addition, data were collected 
at baseline on the participants’ 
demographics and characteristics 
known to be associated with research 
outcome constructs.9,13,20,39-41,43-47 These 
characteristics included research 
experience, perceptions of research 
training environment, professional 
reading habits, employment setting, 
employment status and research 
environment supports available in the 
workplace.  For the secondary aim of 
this article, key baseline demographics 
and characteristics were selected to 
evaluate if there were differences 
between intervention groups with 
regards to their completion status.  This 
was done to examine characteristics 
of completion status within each 
intervention group in order to 
develop recommendations for future 
educational interventions.

Statistical Analysis
Descriptive statistics and one-way 
analysis of variance (ANOVA) were used 

to compare the baseline demographics 
between groups.  One-way analysis of 
covariance (ANCOVA) was conducted 
to assess the research self-efficacy 
composite scores for differences 
among the three study groups at 
each measurement point.  To control 
for the confounding effects of prior 
research experiences, perceptions of 
the research training environment 
factors during entry-level RD education 
and research environment supports, 
composite scores were calculated for 
each of these continuous variables to 
reflect a quantitative influence on their 
research self-efficacy.  The composite 
scores were included as covariates in 
order to capture all of the component 
variables.  A Bonferroni post-hoc test 
was used to determine which study 
groups were significantly different 
from each other when a significant 

ANCOVA occurred.  The scores for 
all participants were reported in the 
data set, regardless of the education 
intervention completion status.48  
Details on how missing data were 
handled were previously published.21  
Research self-efficacy subscale scores 
were reported descriptively.  Chi-
square tests, Fisher’s exact tests and 
one-way ANOVA were used to evaluate 
if there were group differences 
between completion status and key 
demographics and characteristics 
known to be associated with research 
outcome constructs.

Assumptions of parametric tests 
were reviewed.42  Data analyses were 
conducted using SPSS software version 
20.0 (2012, International Business 
Machines, Armonk, NY).  

 

 

 

 I. Obtaining Science-Based Knowledge Resources  
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4.      Access the research literature through Internet search engines such as Google.   

5.      Use references at the end of research articles to find more references and resources to 

review.   

6.      Evaluate literature sources to determine if they are original science or are summaries of 

previous work.   
 

II. Critically read and evaluate quantitative research literature  

7.      Distinguish experimental from quasi-experimental research designs. 

8.      Distinguish independent from dependent variables. 

9.      Describe an observational design for a study. 

10.    Evaluate the generalizability of a study. 

11.    Assess how well a sample represents the population of interest. 

12.    Identify sources of bias in a study. 
 

III. Critically read and evaluate qualitative research literature  

13.    Distinguish among grounded theory, phenomenology and ethnography. 
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15.    Determine if sampling techniques are appropriate for the chosen qualitative research 

methodology. 

16.    Describe data collection strategies used in qualitative research. 

17.    Decide if statistical analysis techniques are appropriate for the chosen qualitative research 

methodology. 

18.    Evaluate the scientific credibility of the study. 

19.    Identify if researcher bias was reported. 
 

IV. Understanding and applying theory  

20.    Understand what is meant by a theory. 

21.    Understand the difference between personal beliefs, philosophy and theory. 

22.    Describe how a theory leads to specific research questions. 

23.    Understand how research evidence might support or contradict a specific theory. 

24.    Bring research findings to my peers to evaluate our current practice. 

25.    Identify research questions from practice within my clinical area.   

26.    Determine if ethical practices were followed or breached by the investigators in their 

conduct of a research study. 

27.    Implement evidence-based guidelines to improve the quality of patient care in my work 

setting (e.g., evaluating the outcomes of using an evidence-based guideline). 

28.    Use research results from a conference or poster presentations to make changes in current 

practice. 
 

Figure 2.  Research Self-Efficacy Scale adapted from NURSES  
Scale Scores: Strongly not confident (=1), Not confident (=2), Neutral confident (=3), Confident (=4), 

Very confident (=5) 
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RESULTS
There were no significant differences in 
the baseline demographics of the three 
study groups, as reported elsewhere.21 

The demographics of the study sample 
were mostly representative of the 
population of RDs as described in the 
Academy of Nutrition and Dietetics’ 
2013 Compensation and Benefits 
Survey.49  The majority of the study 
sample was female (n = 556, 96%), 
white (n = 488, 84.1%) and non-
Hispanic or Latino (n = 561, 96.9%).  
The participants in this study were 
younger (median age 37.0 years) than 
the RD population (median age 46.0 
years).49  More than one-half (n = 
332, 58.0%) of the study participants 
were members of the Academy of 
Nutrition and Dietetics as compared 
to 67.0% of the RD population.49  
The distribution of highest degree 
earned was approximately equal: 
undergraduate degrees (n = 266, 
46.2%) and graduate degrees (Master’s 
or doctorate) completed or doctorate 
in progress (n = 260, 44.8%).  Less 
than 10% of the sample was currently 
pursuing a graduate degree (n = 50, 
8.7%).  The level of education among 
this study’s participants was similar 
to the RD population.49  The most 
common employment setting in the 
total study sample was acute care (n = 
308, 53.6%).  In the full RD population, 
fewer RDs work in acute care (24.0%).49 
Most participants reported their 
employment status as full-time (n = 
386, 67.1%).  The primary professional 
role of the study participants was 
clinician (n = 504, 87.8%) versus 
managers who also had clinical 
responsibilities (n = 70, 12.1%).

Baseline Research Self-Efficacy Scores
The mean research self-efficacy score at 
baseline for the total sample was 95.4 
(SD = 15.7) out of a possible total score 
of 140 points, or 68.1%.  There were 
no statistically significant differences 
for research self-efficacy mean scores 
among the study groups at baseline 
(Standard-Plus: 69.6%, Standard: 67.6%, 
Control: 67.2%) (F = 2.1, p = 0.120).  
The highest scoring subscale was the 
Obtain Resources subscale, with a 
mean for the total sample of 22.7 (SD 
= 3.9, range = 11.0-30.0) out of a total 
possible score of 30 points, or 75.7% 
(Table 2).

Post-Intervention Research Self-
Efficacy Scores
The mean research self-efficacy score 
post-intervention was 99.9 (SD = 14.9) 
out of a possible total score of 140 
points, or 71.4% (Table 2).  There was 
a statistically significant difference 
among the study groups for the post-
intervention research self-efficacy 
mean scores (Standard-Plus: 74.0%, 
Standard: 73.7%, Control: 68.6%) (F = 
7.3, p < 0.001).   A Bonferroni post-hoc 
test revealed that there were significant 
differences between the Standard-Plus 
and Control groups (p = 0.012), and 
the Standard and Control groups (p = 
0.002).  The highest scoring subscale 
was the Obtain Resources subscale, 
with a mean for the total sample of 
22.7 (SD = 3.8, range = 6.0-30.0) out of 
a total possible score of 30 points, or 
78.0% (Table 2).

Three-Month Follow-Up Research 
Self-Efficacy Scores

The mean research self-efficacy score at 
three-month follow-up was 101.4 (SD 
= 15.3) out of a possible total score of 
140 points, or 72.4% (Table 2).  There 
was a statistically significant difference 
among the groups for research self-
efficacy mean scores at three-month 
follow-up (Standard-Plus: mean = 105.8, 
75.6%, Standard: mean = 103.7, 74.1%, 
Control:  mean = 98.0, 70.0%)  (F = 5.20, 
p = 0.006).  A Bonferroni post-hoc test 
revealed that there were significant 
differences between the Standard-Plus 
and Control groups (p = 0.028) and 
the Standard and Control groups (p = 
0.022).  The highest scoring subscale 
was the Obtain Resources research self-
efficacy subscale, with a mean score of 
23.9 (SD = 3.6, range = 6.0-30.0) out of 
a total possible score of 30 points, or 
79.7% (Table 2).  

Comparison of Intervention Group 
Completion Status Differences in Key 
Variables
The completers, overall, were more 
likely to report prior participation in 
research (n = 59, 47.2%, p=0.04), peers 
with interest in applying research 
findings (n = 69, 55.2%, p = 0.01) and 
peers who work together to solve 
clinical problems (n = 70, 56.0%, p 
= 0.03) (Table 3).  The Standard-Plus 
group completers also most frequently 
reported these research environment 
supports related to colleagues (p = 
0.02, p = 0.01).  The only difference 
in the Standard group completion 
status was that completers and non-
participants most frequently reported 
that they could obtain research articles 
at work (p = 0.03).
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Table 2. Research Self-Efficacy Scores at Baseline, Post-Intervention and Three-Month Follow-Up for all Study Groups  

Baseline Research Self-Efficacy Scores (N = 580) 
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Application.  The data presented in this table includes all participants who completed measures at any of the three assessment periods 
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Table 2. Research Self-Efficacy Scores at Baseline, Post-Intervention and Three-Month Follow-Up for all Study Groups  

Baseline Research Self-Efficacy Scores (N = 580) 

 Total 

(N = 580) 

Standard-Plus Group 

(n =187) 

Standard Group 

(n = 190) 

 

Control Group 

(n = 203) 

Score 

 

Mean 
 

SD Range Mean SD Range Mean SD Range Mean SD Range 

 

Between-

group 
Difference 

Total Research  
Self-Efficacy Score

a 
95.4 15.7 56.0-140.0 97.4 15.5   58.0-140.0 94.7 15.9 57.0-139.0 94.1 15.5 56.0-134.0 F = 2.1,   

p = 0.120
b 

Obtain  
Resources Subscale

a 

 

22.7 3.9 11.0-30.0 22.7 3.6   14.0-30.0 22.7 3.9 11.0-30.0 22.5 3.9 12.0-30.0  

Quantitative Research 

Subscale
a 

 

18.9 4.7 6.0-30.0 19.8 4.6   8.0-30.0 18.9 4.8  6.0-30.0 18.4 4.6 7.0-30.0  

Qualitative Research 

Subscale
a 

 

20.8 4.8 7.0-35.0 21.4 4.8   8.0-35.0 20.5 5.0 7.0-35.0 20.4 4.5 10.0-32.0  

Theory  
Application Subscale

a 
33.0 5.2 18.0-45.0 33.7 5.1  18.0-45.0 32.7 5.1 18.0-45.0 32.8 5.3 19.0-45.0  

Post-Intervention Research Self-Efficacy Subscales (n = 319) 

 Total 
(n = 319) 

Standard-Plus Group 
(n =77) 

Standard Group 
(n = 91) 

 

Control Group 
(n = 151) 

Score 

 

Mean 

 

SD Range Mean SD Range Mean SD Range Mean SD Range 

 
Between-

group 

Difference 

Total Research  
Self-Efficacy Score

a 
99.9 14.9 51.0-135.0 103.6 14.9 62.0-135.0 103.2 11.6 71.0-134.0 96.0 15.9 51.0-135.0 F = 7.3,   

p < 0.001
b 

 
Obtain  
Resources Subscale

a 
23.4 3.8 6.0-30.0 23.7 3.4 15.0-30.0 24.0 3.1 16.0-30.0 22.8 4.2 6.0-30.0  

 

 

 

Table 2. Research Self-Efficacy Scores at Baseline, Post-Intervention and Three-Month Follow-Up for all Study Groups  

Baseline Research Self-Efficacy Scores (N = 580) 

 Total 

(N = 580) 

Standard-Plus Group 

(n =187) 

Standard Group 

(n = 190) 

 

Control Group 

(n = 203) 

Score 

 

Mean 
 

SD Range Mean SD Range Mean SD Range Mean SD Range 

 

Between-

group 
Difference 

Total Research  
Self-Efficacy Score

a 
95.4 15.7 56.0-140.0 97.4 15.5   58.0-140.0 94.7 15.9 57.0-139.0 94.1 15.5 56.0-134.0 F = 2.1,   

p = 0.120
b 

Obtain  
Resources Subscale

a 

 

22.7 3.9 11.0-30.0 22.7 3.6   14.0-30.0 22.7 3.9 11.0-30.0 22.5 3.9 12.0-30.0  

Quantitative Research 

Subscale
a 

 

18.9 4.7 6.0-30.0 19.8 4.6   8.0-30.0 18.9 4.8  6.0-30.0 18.4 4.6 7.0-30.0  

Qualitative Research 

Subscale
a 

 

20.8 4.8 7.0-35.0 21.4 4.8   8.0-35.0 20.5 5.0 7.0-35.0 20.4 4.5 10.0-32.0  

Theory  
Application Subscale

a 
33.0 5.2 18.0-45.0 33.7 5.1  18.0-45.0 32.7 5.1 18.0-45.0 32.8 5.3 19.0-45.0  

Post-Intervention Research Self-Efficacy Subscales (n = 319) 

 Total 
(n = 319) 

Standard-Plus Group 
(n =77) 

Standard Group 
(n = 91) 

 

Control Group 
(n = 151) 

Score 

 

Mean 

 

SD Range Mean SD Range Mean SD Range Mean SD Range 

 
Between-

group 

Difference 

Total Research  
Self-Efficacy Score

a 
99.9 14.9 51.0-135.0 103.6 14.9 62.0-135.0 103.2 11.6 71.0-134.0 96.0 15.9 51.0-135.0 F = 7.3,   

p < 0.001
b 

 
Obtain  
Resources Subscale

a 
23.4 3.8 6.0-30.0 23.7 3.4 15.0-30.0 24.0 3.1 16.0-30.0 22.8 4.2 6.0-30.0  

 

 

 

Table 2. Research Self-Efficacy Scores at Baseline, Post-Intervention and Three-Month Follow-Up for all Study Groups  

Baseline Research Self-Efficacy Scores (N = 580) 

 Total 

(N = 580) 

Standard-Plus Group 

(n =187) 

Standard Group 

(n = 190) 

 

Control Group 

(n = 203) 

Score 

 

Mean 
 

SD Range Mean SD Range Mean SD Range Mean SD Range 

 

Between-

group 
Difference 

Total Research  
Self-Efficacy Score

a 
95.4 15.7 56.0-140.0 97.4 15.5   58.0-140.0 94.7 15.9 57.0-139.0 94.1 15.5 56.0-134.0 F = 2.1,   

p = 0.120
b 

Obtain  
Resources Subscale

a 

 

22.7 3.9 11.0-30.0 22.7 3.6   14.0-30.0 22.7 3.9 11.0-30.0 22.5 3.9 12.0-30.0  

Quantitative Research 

Subscale
a 

 

18.9 4.7 6.0-30.0 19.8 4.6   8.0-30.0 18.9 4.8  6.0-30.0 18.4 4.6 7.0-30.0  

Qualitative Research 

Subscale
a 

 

20.8 4.8 7.0-35.0 21.4 4.8   8.0-35.0 20.5 5.0 7.0-35.0 20.4 4.5 10.0-32.0  

Theory  
Application Subscale

a 
33.0 5.2 18.0-45.0 33.7 5.1  18.0-45.0 32.7 5.1 18.0-45.0 32.8 5.3 19.0-45.0  

Post-Intervention Research Self-Efficacy Subscales (n = 319) 

 Total 
(n = 319) 

Standard-Plus Group 
(n =77) 

Standard Group 
(n = 91) 

 

Control Group 
(n = 151) 

Score 

 

Mean 

 

SD Range Mean SD Range Mean SD Range Mean SD Range 

 
Between-

group 

Difference 

Total Research  
Self-Efficacy Score

a 
99.9 14.9 51.0-135.0 103.6 14.9 62.0-135.0 103.2 11.6 71.0-134.0 96.0 15.9 51.0-135.0 F = 7.3,   

p < 0.001
b 

 
Obtain  
Resources Subscale

a 
23.4 3.8 6.0-30.0 23.7 3.4 15.0-30.0 24.0 3.1 16.0-30.0 22.8 4.2 6.0-30.0  



8 | SPRING 15 | The Digest

DISCUSSION 
This is the first known study 
to use research self-efficacy to 
assess the educational outcomes 
of a continuing professional 
education in EBP for RDs in clinical 
practice.  Both the Standard-Plus 
and Standard treatment groups 
experienced a similar, statistically 
significant increase in research self-
efficacy composite scores following 
the completion of an educational 
intervention compared to the 
control group.

Research Self-Efficacy Composite 
Scores at Each Time Point
At baseline, the differences between 
the study groups for research self-
efficacy mean scores were not 
significant. The baseline research 
self-efficacy scores in this study were 
similar to the graduate students and 
postdoctoral trainees in clinically-
oriented biomedical professions 
who participated in an educational 
intervention that used a different 
research self-efficacy tool (median 
baseline score of 68.0% in the all-male 
control group, 63.0% in the female 
control group and 66.0% in the female 
intervention group).18  The baseline 
scores in this study were higher than 
nurses in an educational intervention 
(mean baseline score of 60.5%), who 
used an earlier version of the same 
research self-efficacy tool as this 
study.20  Possible reasons for differing 
baseline scores between nurses and 
these participants may be the RD’s 
overconfidence in their research 
knowledge and skills because of their 
higher level of education.20  

At post-intervention, the mean research 
self-efficacy scores for the participants 
in the Standard-Plus and Standard 
groups were similar to each other and 
were significantly higher than the 
Control group.  The net increase in 
the mean research self-efficacy scores 
observed in the Standard-Plus (+4.4%) 
and Standard (+6.1%) groups was lower 
than the Swenson-Britt and Reineck 
study with nurses,20 which reported 
a mean post-intervention research 
self-efficacy score of 74.0% (+13.5%), 
although the post-intervention scores 
were similar between the studies.  The 
content of the EBP CPE program in this 
study was similar to the content in the 
Swenson-Britt and Reineck study.20

Performance accomplishments (i.e., 
completion of a CPE program in 
EBP) are the source of self-efficacy 
information that has the strongest 
impact on the development of self-
efficacy.15 It was anticipated that 
both the Standard-Plus and Standard 
groups in this study would experience 
an increase in research self-efficacy 
as a result of completing the EBP 
CPE program.  The participants in the 
Bakken et al., study18 experienced 
similar results to this study; all 
participants who received training in 
research methodology experienced 
an increase in research self-efficacy 
at post-intervention as did the 
intervention group participants who 
additionally received the research 
self-efficacy training (median post-
intervention score of 78.0% (+10%) 
in the all-male control group, 81.0% 
(+18%) in the female control group 

and 76.0% (+10%) in the female 
intervention group).  The larger 
increases in the Bakken et al study (18) 
could be due to the greater exposure 
to the treatment through a longer 
planned length of research training 
(approximately 24 hours versus 15 
hours in this study).  

The significant difference in research 
self-efficacy between the Standard-
Plus and Control groups and the 
Standard and Control groups was still 
present at the three-month follow-up 
measurement point.  While it’s not 
certain why the increase in research 
self-efficacy was maintained, it is 
possibly related to the participants’ 
utilization of the knowledge and skills 
gained in this study.  There are no 
published studies with three-month 
follow-up scores for research self-
efficacy to compare to the results of 
this study.  The pattern of change 
over the six-month duration of the 
study was almost identical in the 
Standard-Plus and Standard groups.  
It is noteworthy that the reported 
amount of time spent completing 
the educational intervention was not 
significantly different between the 
Standard-Plus and Standard groups, 
although the SCCT-based discussion 
forum exercises were estimated to 
require additional time to complete for 
the Standard-Plus group participants.  
Perhaps the Standard-Plus group 
participants did not receive enough 
exposure to the planned SCCT-based 
exercises to be able to observe 
a significant difference between 
the Standard-Plus and Standard 
treatments in this study.  
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Table 3. Comparison of Intervention Group Differences in Key Demographics and Characteristics Known to be Associated 

with Research Outcome Constructs by Completion Status (n = 377)
a 

 Total (Standard-Plus and Standard Group Participants) 

(n=377) 

 Standard-Plus Intervention Group  

(n=187) 

Standard Intervention Group 

(n=190) 

Completer 

(n=125) 

Incompleter 

(n=117) 

Non-

Participant 

(n=135) 

Between-

group 

Difference 

Completer 

(n=62) 

Incompleter 

(n=57) 

Non-

Participant 

(n=68) 

Between-

group 

Difference 

Completer 

(n=63) 

Incompleter 

(n=60) 

 

Non-

Participant 

(n=67) 

Between-

group 

Difference 

 

 

 

Variable Mean SD Mean SD Mean SD  Mean SD Mean SD Mean SD  Mean SD Mean SD Mean SD  

Age (yrs) 

 

40.3 12.2 39.7 11.3 39.7 10.3 F=0.12, 

p=0.89 

39.9 12.4 40.1 11.6 40.9 10.5 F=0.14, 

p=0.87 

40.6 12.1 39.4 11.0 38.4 10.1 F=0.65, 

p=0.52 

Length of employment 

as RD (yrs) 

13.2 10.0 13.2 10.4 11.3 7.9 F=1.61, 

p=0.20 

13.4 10.9 13.2 10.8 12.5 8.3 F=0.33, 

p=0.72 

12.9 9.3 13.2 10.1 10.5 7.5 F=1.62, 

p=0.20 

Length of time with 

RD credential (yrs) 

14.7 10.9 13.9 10.4 11.9 7.9 F=2.73, 

p=0.07 

14.9 11.5 13.9 10.5 12.7 7.9 F=0.82, 

p=0.44 

14.6 10.5 13.9 10.4 11.2 8.1 F=2.12, 

p=0.12 

 n % n % n %  n % n % n %  n % n % n %  

Highest degree
                      

  Undergraduate degree 52 41.9 51 44.3 56 41.5 p=0.36b 27 44.3 27 48.2 28 41.2 p=0.57c 25 39.7 24 40.7 28 41.8 p=0.59b 

  Master’s degree in       

   progress 

8 6.5 9 7.8 18 13.3  2 3.3 4 7.1 7 10.3  6 9.5 5 8.5 11 16.4  

 Master’s or doctorate   

  degree completed or  

  doctorate degree in  

   progress 

64 51.6 55 47.8 61 45.1  32 52.5 25 44.6 33 48.5  32 50.8 30 50.8 28 41.8  

Research Experiences                      

Research methods 

coursework beyond 

that required for entry-

level RD 

42 33.6 38 32.5 36 26.7 p=0.44b 20 32.3 19 33.3 17 25.0 p=0.56b 22 34.9 19 31.7 19 28.4 p=0.71b 

CPE in research 

methods 

13 10.4 18 15.4 10 7.4 p=0.13b 10 16.1 10 17.5 6 8.8 p=0.32b 3 4.8 8 13.3 4 6.0 p=0.20c 

Prior participation in 

research 

59 47.2 43 36.8 43 31.9 p=0.04
b
 26 41.9 22 38.6 21 30.9 p=0.41b 33 52.4 21 35.0 22 32.8 p=0.05b 

Previously led research 

project 

13 10.4 9 7.7 10 7.4 p=0.68b 9 14.5 5 8.8 3 4.4 p=0.15b 4 6.3 4 6.7 7 10.4 p=0.67b 

Currently assisting with 

a research project 

12 9.6 10 8.5 8 5.9 p=0.54b 5 8.1 4 7.0 4 5.9 p=0.94c 7 11.1 6 10.0 4 6.0 p=0.60b 

Currently leading a 

research project 

3 2.4 1 0.9 1 0.7 p=0.54c 3 4.8 1 1.8 0 0.0 p=0.16b 0 0.0 0 0.0 1 1.5 p=1.00c 

Practice-based research 

network member 

6 4.8 4 3.4 7 5.2 p=0.82b 2 3.2 2 3.5 4 5.9 p=0.74c 4 6.3 2 3.3 3 4.5 p=0.77b 

Professional society 

research involvement 

4 3.2 4 3.4 5 3.7 p=1.00b 2 3.2 1 1.8 2 2.9 p=1.00c 2 3.2 3 5.0 3 4.5 p=0.91b 

Research Environment Supports                 

 

 

 

in Workplace 

Time allocated at work 

to participate in 

research 

16 12.8 9 7.7 13 9.6 p=0.39
b 5 8.1 5 8.8 8 11.8 p=0.82b 11 17.5 4 6.7 5 7.5 p=0.09b 

Research activities are 

a required part of job 

description 

6 4.8 5 4.3 7 5.2 p=0.96
b 4 6.5 3 5.3 2 2.9 p=0.69c 2 3.2 2 3.3 5 7.5 p=0.51c 

Research findings are 

presented (i.e., 

inservices) 

60 48.0 37 31.6 47 34.8 p=0.20
b 32 51.6 18 31.6 25 36.8 p=0.06b 28 44.4 19 31.7 22 32.8 p=0.27b 

Rewarded for 

involvement in 

research activities (i.e., 

advancement or 

promotion) 

30 24.0 18 15.4 26 19.3 p=0.25
b 17 27.4 11 19.3 10 14.7 p=0.20b 13 20.6 7 11.7 16 23.9 p=0.20b 

Can obtain research 

articles at workplace 

75 60.0 53 45.3 70 51.9 p=0.07b 37 59.7 30 52.6 32 47.1 p=0.36b 38 60.3 23 38.3 38 56.7 p=0.03
b
 

Research Environment Supports  

related to Colleagues in Workplace 

              

Peers are interested in 

applying research 

findings  

69 55.2 53 45.3 49 36.3 p=0.01
b
 33 53.2 29 50.9 21 30.9 p=0.02

b
 36 57.1 24 40.0 28 41.8 p=0.11b 

Peers work together to 

develop evidence-

based guidelines and 

protocols 

49 39.2 39 33.3 37 27.4 p=0.13
b 24 38.7 22 38.6 16 23.5 p=0.11b 25 39.7 17 28.3 21 31.3 p=0.39b 

Peers work together to 

solve clinical problems 

(i.e., through searching 

latest research or 

conducting clinical 

studies) 

70 56.0 60 51.3 54 40.0 p=0.03
b
 38 61.3 31 54.4 23 33.8 p=0.01

b
 32 50.8 29 48.3 31 46.3 p=0.87b 

Note. Significance set at p < 0.05.  Completers were defined as completing the baseline and post-intervention questionnaires and all of the 

educational intervention requirements.  Non-completers were defined as completing the baseline questionnaire, all or part of the educational 

intervention requirements and may or may not have completed the post-intervention questionnaire.  Non-participants were defined as completing 

the baseline questionnaire and none of the educational intervention requirements; they may or may not have completed the post-intervention 

questionnaire. 
a
Totals vary due to nonresponse to some demographic questions. 

b
Pearson’s Chi-Square test (2-tailed).  

c
Fisher’s exact test as > 20% of the expected cell counts were <5 (2-tailed).
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Research Self-Efficacy Subscale Scores
The highest scoring subscales in the 
research self-efficacy tool at all three 
measurement points were the Obtain 
Resources and Theory Application 
subscales, reflecting research activities 
in level one of the research continuum.9  
That these would be the highest 
scoring subscales was anticipated 
as this study’s participants were 
mainly clinicians and the content of 
the component questions in these 
subsections reflected conducting 
literature searches and applying 
research findings to practice, both 
of which are especially pertinent 
to clinicians.50  The lowest scoring 
subscales at all three measurement 
points were the Quantitative Research 
and Qualitative Research subscales.  
The lowest scoring subscale, Qualitative 
Research, contained content 
that reflects the type of research 
methodology that is least common in 
nutrition and dietetics and to which 
RDs have the least exposure.51  

As the intervention goal is to increase 
the research capacity of multiple 
levels of the dietetics profession 
(i.e., individual, department or team, 
organization), future interventions 
could focus on building knowledge 
and skills at higher levels of the 
research continuum and a tool 
would be needed to assess if change 
occurred.  A tool could be developed 
or modified to be more specific to 
dietetics professionals and include 
additional subscales to measure 
change in research self-efficacy more 
comprehensively at higher levels of the 

research continuum.  For example, the 
Clinical Research Appraisal Inventory,39 
developed for use with physicians, 
includes subscales that reflect research 
activities at levels three and four of the 
research continuum, such as Managing 
a Research Study, Funding a Study and 
Reporting a Study.

Comparison of Intervention Group 
Completion Status Differences in Key 
Variables
The results of this secondary analysis 
indicate that participants with 
established research interest (i.e., prior 
participation in a research study) and 
research environment supports related 
to colleagues in the workplace (i.e., 
collaborative, evidence-based clinical 
problem solving) may result in a greater 
likelihood of completing an educational 
intervention on building evidence-
based practice knowledge.  Research 
interest is an established motivating 
factor for allied health professionals 
who are clinicians and also conduct 
research,53 such interest may lead 
to greater research involvement, 
per SCCT.17, 52  Future educational 
interventions should consider 
recruiting participants with high levels 
of research interest.

The Standard-Plus intervention, 
which required more resources, 
was more likely to be completed 
by participants who also reported 
research environment supports related 
to colleagues in the workplace.  This 
could indicate that participants who 
are interested in building their research 
capacity at the team or department 
level, in addition to individual level 

research capacity, may benefit 
from the additional features of the 
Standard-Plus intervention.  Further 
research is needed to determine if the 
Standard-Plus intervention format is 
effective with different outcomes, such 
as research capacity building at the 
department or team level.14  

In future research, changing the delivery 
modality of the educational interventions 
from an asynchronous format to a 
synchronous format should be explored 
as a means to possibly increase participant 
exposure to the planned Standard-Plus 
treatment.  The educational interventions 
that were used as models for this study18, 

20 were conducted in a face-to-face format.  
This could have had a greater impact on 
developing rapport among colleagues, 
which may have a greater influence on the 
vicarious experiences, verbal persuasion 
and emotional arousal sources of self-
efficacy information,24 leading to greater 
research self-efficacy gains.

The strengths of this study include the 
randomized controlled trial design, 
the on-line delivery methodology, 
and the use of a validated and reliable 
tool.  The limitations of the study were 
a possible self-selection bias, the lack 
of pilot testing of the SCCT-based 
exercises in the Standard-Plus group 
and technical difficulties inherent to 
on-line technologies.  Future research 
should complete pilot testing of the 
SCCT-based activities and explore 
opportunities to actively participate 
in the research process to build 
participants’ research self-efficacy 
through practical experiences in 
addition to the didactic approach 
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used in this study.  The Dietetics 
Practice-Based Research Network 
could be a good resource for recruiting 
participants with higher levels of 
research interest.

CONCLUSIONS
 An increase in research self-efficacy 
is an essential step towards increased 
professional research involvement, 
according to SCCT (Figure 1).17, 52  This 
study demonstrated the effectiveness 
of CPE in EBP, or a planned learning 
experience, in increasing research self-
efficacy in a broad sample of clinical 
RDs who reported research activities 
primarily at levels one, application 
of research to practice, and two, 
translation of research to practice, of 
the research continuum.9  Specifically, 
an increase was observed in the 
participants’ perceived ability to locate 
and apply EBP resources as evidenced 
by the increase in the Obtain Resources 
and Theory Application subscales of 
the research self-efficacy tool used 
in this study, reflecting level one of 
the research continuum.  As research 
self-efficacy is a potential gateway to 
greater research involvement among 
dietetics professionals, ongoing 
research is needed on interventions 
and strategies to build individual 
research capacity by targeting research 
self-efficacy at higher levels of the 
research continuum in addition to 
building research capacity at the team 
or department level. 
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Research DPG: Question and Answer
Research Self-Efficacy in Clinical Registered Dietitians: Outcomes of Continuing Professional Education

1. What is a known barrier to RD involvement in research?
 a. Confidence
 b. Knowledge
 c. Education
 d. Resources

2. Research self-efficacy influences the extent to    
 which RDs
 a. Feel equipped to perform research
 b. Stay abreast of current knowledge
 c. Utilize their knowledge of evidence based practice
 d. Participate in research activities

3. An example of a formal learning experience is
 a. Continuing Professional Education
 b. Reading a dietetics textbook
 c. Presenting to dietetics professionals
 d. Direct education by a preceptor

4. The Evidence Based Practice-Continuing    
 Professional Education (EBP CPE) program in the   
 current study included
 a. In-person education
 b. Academic courses
 c. Online learning modules
 d. Self-reported experiences

5. What treatment did the control group receive?
 a. Optional completion of the EBP CPE program
 b. Social Cognitive Career Theory (SCCT) based exercises
 c. Goal-setting with the principal investigator
 d. Individualized feedback to improve self-efficacy

6. How many times was research self-efficacy measured   
 in the study?
 a. 2
 b. 3
 c. 4
 d. 5

7. Which of the following describes the population of RDs   
 as described in the Academy of Nutrition and Dietetics   
 2013 Compensation and Benefits survey?
 a. 85% female
 b. 95% female
 c. Median age 30
 d. Median age 50

8. Significant differences post-intervention were    
 found between which treatment groups?
 a. Standard-Plus and Standard
 b. Standard-Plus and Standard-Control
 c. Standard-Plus and Control
 d. Standard-Plus and Control-Plus

9. At the three month follow-up, research self-efficacy   
 scores compared to baseline
 a. Produced no change in the control group
 b. Increased in all three treatment groups
 c. Increased for only the Standard-Plus group
 d. Produced no increase for the Standard group

10. Results of this study showed which of the following   
 significantly influences research self-efficacy?
 a. Clinical practice hours
 b. SCCT-based exercise
 c. Research curriculum 
 d. Planned learning experiences



14 | SPRING 15 | The Digest

Happy Spring 2015!  

For many, this past winter has been a 
challenge with record snow falls!  I am 
looking forward to the joys of spring, 
warmer temperatures, and flowers.  
As we move into spring, I encourage 
you to make the Research DPG a part 
of your professional resources.   We 
have just concluded Research DPG 
elections for the 2015-2016 year.  Let 
me extend my congratulations to our 
newly elected officers:  Lauri Byerley as 
Chair-elect, Brook Harmon as Secretary, 
and Nancy Emenaker as Nominating 
Committee member.  I also want 
to thank all members who ran for a 
position on the ballot.  Having such 
outstanding candidates is a testament 
to the excellence of the Research 
DPG.  This year, we worked to provide 
email reminders for you to vote in the 

Academy elections.  Results showed 
that out of our 935 members, 22% cast a 
ballot.  Thank you to those who took the 
time to vote.  I do hope we can improve 
that percentage in upcoming years.

There are a number of activities being 
worked on by the Research DPG 
Executive Committee for the 2015 
FNCE in Nashville, TN, October 3-6.  We 
will be co-presenting a preconference 
workshop on Non-nutritive Sweeteners 
and Health, and an educational session 
and member breakfast is being planned 
by Chair-elect Karin Pennington.  Please 
watch for further details on these 
events in our monthly eblasts and on 
our web site at www.researchdpg.org.   

Speaking of the Research DPG website, 
one of the goals during my tenure as 
Chair of the Research DPG is to redesign 

and improve the website.  Under the 
guidance of Liz Parker, Research DPG 
website Chair, we are in the process of 
contracting for the services of a website 
designer to begin the redesign.  Over 
the next several months, the Research 
DPG website will become more user-
friendly and informative.  My thanks to 
Liz and her committee for their work on 
our behalf.  

Our Executive Committee is 
committed to continuing activities 
and collaborations that enhance the 
relevance and visibility of the Research 
DPG and, more importantly, benefit the 
members.  I welcome suggestions of 
potential ways we can serve you better.

The Chair’s Message
Alanna Moshfegh, MS, RD
Chair, Research DPG   
alanna.moshfegh@ars.usda.gov   
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Greetings Everyone!  This is my last 
“Notes from the Secretary Desk” as 
Secretary.  I have enjoyed serving 
the group for the last two years.  I am 
looking forward to serving the next 
three years as your Chair-Elect, Chair 
and Past-Chair. Thanks to everyone 
who voted in the elections.  I am very 
excited with the goals our RDPG has 
achieved during the last two years 
and am eagerly looking forward to 
the changes/additions that will be 
happening in the next several years 
to come.  Our RDPG volunteers have 
been working hard and their efforts 
are showing.

We have developed several avenues 
for networking, such as EML and 

LinkedIn.  Last month in EML, we had 
several RDPG members use these 
resources to reach out for input, 
information and expertise on a topic 
for which they needed research 
knowledge and guidance.  It is great 
that we have so many RDPG members 
that can lend their expertise and 
guidance. Let’s make more of that 
happen!  If you have not joined the 
EML, consider doing so by sending 
an email to Inés Anchondo at Ines.
Anchondo@ttuhsc.edu. We need 
members to participate. It should 
be much more than a job posting 
board.  I personally found grant 
announcements that were helpful. 
The website has seen updates and 
new additions.  Liz Parker, Chair of 

the Website Committee, and her 
group have been working hard on 
additional changes and improvements.  
If you have any suggestions and/or 
comments, please send me an email at 
lbyerley@msn.com.

Webinars…This is something I would 
like our group to offer more of.  What 
do you think?  Do you have a particular 
topic you would like presented? I’m 
open for suggestions.

Mark your calendars now for FNCE 
2015!  October will be here before we 
know it.  This year FNCE is in Nashville, 
TN, home of the Grand Ole Opry, 
October 3-6th.  Looking forward to 
seeing you there!

Notes from the Secretary’s Desk…
Lauri O. Byerley, PhD, RDN, LDN
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The field of nutritional epidemiology 
relies upon different methods of 
self-reported dietary intake (e.g., food 
frequency questionnaires, 24 hour 
dietary recalls, and short screening 
tools) to assess the actual food intake of 
individuals and populations. However, 
the inherent limitations of these tools 
(e.g., recall bias, incompleteness of food 
composition tables in specific nutrients, 
nutrient-to-nutrient interaction, 
nutrient bioavailability, etc.) limit the 
accuracy of the reported dietary intake 
and make investigating the role of diet 
in the development of chronic disease 
particularly challenging.1 Therefore, 
nutrition researchers will utilize 
objective markers of dietary intake 
to assess concentrations of different 
nutrients in body tissues and fluids. In 
recent years, advances in the foodomic/
metabolomic methodologies in 
conjunction with traditional techniques 
have contributed to the development 
of potential biomarkers of dietary 
intake, providing a more objective 
measure of diet composition.  

What is a nutritional biomarker? 
A biomarker is a measurable substance 
that can be used to quantify an 
exposure or a process in an organism.2 
Nutritional biomarkers can be divided 
into different categories reflecting 
their function and interpretative value. 
These include biomarkers that can 
be used: a) to directly estimate the 
dietary intake of a specific nutrient 
(i.e., to indicate previous intake of a 
specific nutrient from food or to rank 
individuals as high or low consumers 
of the specific nutrient or food item), 
known as biomarkers of dietary exposure 

or recovery; b) to validate tools for 
the measurement of dietary intake, 
known as biomarkers of validation; c) 
to establish a biological link between 
a nutrient and a biological process; d) 
to establish compliance with a dietary 
regimen,  known as biomarkers of 
compliance; e) to establish a preclinical 
condition, known as biomarkers of 
preclinical disease; and f ) to establish 
susceptibility to a disease,- known as 
biomarkers of susceptibility.3 For the 
purpose of this review, we will focus 
on biomarkers of dietary exposure; 
potential biomarkers that can be used 
to estimate dietary intake.

The use of biomarkers requires the 
sampling of various body tissues and 
fluids. The biomarkers used in nutrition 
research are usually specific nutrients 
or their metabolites that incorporate in 
different body pools and tissues.4 Blood 
products (ranging from whole blood to 
plasma [without blood cells] and serum 
[plasma without clotting factors]) 
as well as urine represent the most 
frequently sampled fluids for measuring 
the concentrations of potential 
biomarkers of dietary intake. Tissues 
and body excrements that have been 
used to estimate the levels of various 
biomarkers include fecal samples, 
adipose tissue samples, skin, saliva, 
hair, nails, and cheek (buccal) cells. The 
collection of biological samples can be 
a laborious process as it may require 
a special facility for sample collection, 
processing, and storage. With respect to 
adipose tissue, collection may require 
specialized medical personnel to access 
the specific location of interest. 

Biomarkers of Energy Intake
Obtaining an accurate estimate of 
individuals’ caloric intake can be 
particularly challenging, especially in 
the free-living environment. According 
to the second thermodynamic law, 
energy intake is equal to whole-body 
energy expenditure in weight-stable 
individuals. Thus, indirect calorimetry 
and the doubly labeled water method, 
which measure energy expenditure, 
can serve as an indirect biomarker of 
total energy intake. 
 
 Indirect calorimetry is a well-
established method that estimates 
substrate oxidation and energy 
expenditure based on the rate of 
oxygen consumption (VO2) and the 
rate of carbon dioxide production 
(VCO2).5 The underlying principle of this 
method lies in stoichiometric equations 
of glucose and triglyceride (TG) 
oxidation in which substrate oxidation 
is proportional to oxygen consumption. 
Apart from a measure of total energy 
expenditure and the rates of glucose 
and TG oxidation (absolute measures), 
indirect calorimetry can also provide 
an estimate of the relative substrate 
contribution using the Respiratory 
Quotient (RQ), which is calculated 
as the VCO2/VO2 ratio, and thus, a 
relative measure. An RQ value equal to 
1 indicates 100% glucose utilization, 
while an RQ value equal to 0.7 
represents 100% fat utilization. Though 
protein oxidation yields an RQ of 0.8, 
this is also the value representing mixed 
fuel utilization. Excretion of urinary 
nitrogen can be used to corroborate 
estimates of protein utilization. Indirect 
calorimetry is portable and affordable; 

Biomarkers of Macronutrient Intake
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it has been used both in research and 
clinical settings. A major limitation of 
this method is that it only estimates 
resting energy expenditure and it 
requires individuals to accurately report 
typical activity levels to estimate total 
energy expenditure.  

The doubly labeled water method is 
considered to be the gold standard 
for the measurement of the total daily 
energy expenditure in free-living 
individuals.6 This method involves the 
consumption of water labeled using 
stable isotopes of oxygen (18O) and 
hydrogen (2H). Oxygen is expelled from 
the body via exhaled CO2 and excreted 
water (H2O), while hydrogen is excreted 
only as water (H2O). The difference 
in the elimination rates of 18O and 2H 
provides an estimate of CO2 flux and 
energy utilization.7 The doubly labeled 
water method involves the collection of 
several samples (urine, saliva, or blood). 
Although it relies on a number of 
assumptions (i.e., 2H only lost in water: 
body water is the single compartment 
for isotope distribution and loss; 18O 
lost as both water and CO2: fractional 
output rates of water and CO2 are 
constant; and labeled and unlabeled 
molecules are not metabolized 
differently), it has been shown to 
be highly accurate among different 
populations.8  However, the high cost 
of the doubly labeled water, clinical 
expertise and equipment required for 
the analysis of the samples makes its 
use prohibitive in large-scale studies.

Biomarkers of Protein Intake
Total protein intake. Urinary nitrogen 
excretion is the most popular recovery 
biomarker used to estimate absolute 

total protein intake9 and was first 
proposed in 1980.10 According to 
the method, when an individual is 
experiencing neither muscle loss or 
growth, dietary protein (nitrogen) 
intake equals the nitrogen losses 
suggesting the individual is in a state 
of nitrogen balance. Metabolic studies 
have shown that nitrogen lost during 
amino acid metabolism is primarily 
excreted in urine (by approximately 
84%) making it possible to calculate the 
amount of protein ingested.11 Metabolic 
studies aiming to assess protein intake 
involve a 24-hour urine collection and 
the collection or estimation of other 
nitrogen losses (feces, hair, nails, etc).9 
The within-person and between-person 
variability is reported to be 14.5% and 
25%, respectively.12 Although a major 
limitation of this method is that sample 
collection involves a high degree of 
participant burden and sample analysis 
requires expensive equipment, a 
24-hour urinary nitrogen collection is 
less variable than a 24-hour recall for 
the calculation of usual protein intake; 
eight days of collection are required 
versus 16 collection days for a dietary 
recall. Specifically, eight days of 24-
hour urinary nitrogen collection is 
strongly correlated (r=0.95) with dietary 
protein intake under well-controlled 
conditions.12  

Specific sources of protein. Meat, 
poultry, and fish are major contributors 
of dietary protein intake, and their 
association with risk of chronic disease 
has long been a topic of intense 
scientific debate. The development 
of analytical methods to quantify 
compounds with small molecular 
weight has made possible the 

quantification of different amounts of 
amino acids and dipeptides shortly 
after food ingestion.13 Several markers 
have been proposed to estimate meat 
protein intake including: urea, anserine, 
creatinine, creatine, carnitine, carnosine, 
taurine, 1- and 3-methylhistidine, 
trimethylamine-N-oxide (TMAO), 
O-acetylamine, ophidine, sulphate or 
sulphite.14-16 Anserine concentration in 
urine has been identified as potential 
biomarker of meat, chicken, or fish 
shortly after ingestion.14,17,18 In addition, 
plasma carnosine can be a good 
biomarker of beef intake to 2.5 hours 
after exposure.19  O-acetylamine is 
another potential biomarker of high 
red meat intake.16,20 High meat intake 
is also associated with increased levels 
creatine, carnitine, acetyl-carnitine, and 
TMAO.15 However, the value of creatine 
and carnintine as potential biomarkers 
is considered to be limited as they can 
be influenced by other factors such as 
an individual’s muscle mass, other food 
components, and meal composition.21 

Additional potential biomarkers 
of meat and fish intake include 
1- and 3-methylhistidine. Evidence 
suggests that urine concentration of 
1- and 3-methylhistidine increases 
proportionally to both meat intake22 
and fish/seafood intake.17,18 One study 
suggests 3-methylhistidine may be a 
better biomarker of meat intake over 
the course of a few days,14 while the 
level of 1-methylhistidine is dependent 
on an individual’s muscle mass.

TMAO has been proposed as a potential 
biomarker of meat intake, as its levels 
increase in response to increased 
meat consumption.15,20 Yet, it has also 
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been associated with increased levels 
of fish intake,17 indicating that it may 
constitute a potential biomarker of total 
animal protein intake. Indeed, urine 
concentration of TMAO is positively 
correlated with the 24-hour urine 
excretion, the gold standard for the 
assessment of total protein intake.23 

There are also biomarkers for 
vegetarian sources of protein such as 
soy. Soy is a rich source of isoflavones, 
which are partially metabolized into 
intermediates by gut flora. These 
compounds, the isoflavones and their 
intermediates, can be measured in 
various tissues and body excrements 
including plasma, feces, and urine.24 
Isoflavone detection can only be 
measured in the urine up to 36 hours 
after ingestion25 and, over a 24 hour 
period, is positively correlated with 
corresponding 24-hour self-reported 
soy intake.24 Although isoflavone 
excretion is complete within 36 hours 
of ingestion, Maskarinec et al. found 
that urinary isoflavones are also 
positively correlated with habitual 
soy intake during the previous year 
as measured by food frequency 
questionnaires, lending to their 
potential as a biomarker of chronic soy 
intake.24  Because urinary isoflavones 
do not correlate with minimal 
soy consumption, Morimoto et al. 
suggested urinary isoflavones are best 
used to discriminate low- and high-soy 
diets across groups.25

Biomarkers of Carbohydrate Intake
Total carbohydrate intake. Results of 
an NHANES analysis revealed neither 
fasting blood glucose nor glycosylated 

hemoglobin was related to total 
carbohydrate intake as measured 
through a 24-hour food recall in 
healthy individuals.26 To our knowledge, 
measures that are specific and sensitive 
to total carbohydrate intake have yet to 
be identified. 

Intake of specific carbohydrate 
sources. Urinary excretions of sucrose 
and fructose have been proposed as 
potential biomarkers of dietary sucrose 
intake.27,28 The rationale for this method 
is based on the fact that a very small 
amount of sucrose (0.05%) is absorbed 
intact and excreted in urine.28 Evidence 
supports that dietary sucrose and 
fructose intake is positively correlated 
with excreted urine concentration.28 
However, since the excreted amount is 
very small and there is a relative high 
in-person variability, urinary sucrose 
and fructose excretion is considered to 
be a good predictive, but not absolute, 
biomarker of sucrose and fructose 
intake.9 

Another suggested measure of specific 
carbohydrate intake includes the δ13C 
abundance of plasma glucose as an 
estimate of changes in high fructose 
corn syrup intake.29 The δ13C abundance 
of plasma glucose can change in a few 
hours after a meal containing high 
fructose corn syrup. This marker is 
considered an appropriate biomarker 
for both epidemiologic studies and 
experimental study designs.30,31

Biomarkers of Fat Intake  
The accurate measurement of fat intake 
has been another goal of nutritional 
epidemiology. Apart from the recall 

bias of the participants, the accurate 
assessment of fat intake is challenging 
because it is incorporated in different 
food components that individually are 
difficult to recognize, especially if one is 
not involved in the food preparation.3 

Total fat intake. To our knowledge, 
there is currently no widely accepted 
biomarker of total fat intake. The fatty 
acid composition of different tissues 
and biological fluids can be used to 
estimate the relative, but not absolute, 
intake of specific fatty acids. Given that 
the de novo synthesis of fatty acids is 
an ongoing process in the human body, 
biomarkers for specific fatty acids can 
only be valid when they reflect only 
dietary intake and not endogenous 
fatty acid synthesis.3 While biomarkers 
are available for the determination of 
the intake of certain fatty acids, their 
relationship to dietary intake should be 
interpreted with caution considering 
that increased ingestion of individual 
fatty acids will shift proportions of 
other fatty acid biomarkers, despite 
stable consumption.32

Fatty acids are the main form of energy 
storage in the human body, but they 
are also incorporated in different tissues 
that represent recent (i.e., free fatty 
acids, triglycerides, phospholipids, 
cholesterol esters in plasma and 
serum),33 short-term (i.e., erythrocytes, 
platelets)34,35, and long-term intake 
(i.e., adipose tissue).36-38  By far the 
most common method to assess fat 
biomarkers is through the blood (whole 
blood, plasma, and serum) via a blood 
sample for analysis. While fatty acids 
in transport pools (plasma and serum) 
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are subject to an individual’s post-
prandial state, fatty acids in functional 
pools (i.e. cellular membranes including 
erythrocyte membranes) are more 
stable and reflect the profile of dietary 
fatty acids over 1-3 months prior to 
measurement.3,32 Plasma samples may 
better reflect recent intake because less 
time is needed for sample processing 
and fatty acids have less time for 
hydrolysis by blood lipases.39 

Other blood components may 
provide additional information. The 
lipid composition of chylomicrons 
represent the lipid composition of 
the previous meal.13 The fatty acid 
composition of triglycerides represent 
the lipid composition of meals over 
the last few days.13 Measurement 
of fatty acids in serum cholesteryl-
esters have been used to estimate 
compliance in experimental diets 
involving the manipulation of diet but 
not to estimate the dietary intake of 
individuals.40

Buccal cells contain fatty acids, and 
their lipid composition can potentially 
be used to estimate exposure.41,42 

Results reflect intake over weeks to 
months; however, these methods are 
limited in utility given the risk of sample 
contamination from food residue.32 

Adipose tissue, as previously 
mentioned, is the main storage 
tissue for fats, and thus, its fatty acid 
composition can be used to estimate 
longer-term lipid dietary intake43 
provided the individual has not 
experienced any significant change in 
weight.44 The measurement of adipose 

tissue fatty acid composition requires 
adipose tissue sampling either by 
needle aspiration or subcutaneous 
biopsy. Adipose tissue has a slow 
turnover, and as a result its fatty acid 
composition can reflect fatty acid intake 
of 11-25 months.36,37 Compared to other 
tissues, adipose tissue concentrations 
of polyunsaturated fatty acids (PUFA, 
discussed later) are low and experience 
a less robust dose response to dietary 
manipulations,39,45 which result in 
poor utility as a biomarker for dietary 
PUFA intake. In practice, observational 
studies have attempted to assess fatty 
acid dietary intake using the levels of 
fatty acid in blood or blood products 
under the assumption that individuals 
are not likely to suddenly change 
their dietary intake.46 Regardless 
of sample collection method, 
identification and quantification of 
individual lipid fractions in biological 
samples is commonly done using gas 
chromatography. This technique allows 
sensitive detection of both individual 
fatty acid types and fatty acid levels, 
even at a fraction of a percent by 
weight.32,47 

Saturated and monounsaturated 
fatty acids. Saturated and 
monounsaturated fatty acids can be 
synthesized endogenously, making 
it challenging to establish reliable 
biomarkers of dietary intake. Reliable 
biomarkers for the majority of 
saturated fatty acids in the diet do not 
yet exist. Indeed, levels of saturated 
fats measured in blood at a single 
time point are poorly correlated with 
reported dietary intake,48 a finding 
exacerbated by variable endogenous 

production.49-51 However, changes 
in the relative levels of saturated 
fatty acids in the body may reflect 
the compliance to experimental 
diets.50-52 The one exception to this 
rule is that odd numbered fatty acids 
cannot be synthesized endogenously. 
Pentadecanoic acid (15:0) and 
heptadecapedanoic acid (17:0) can be 
used as biomarkers for dairy intake as 
these fatty acids are synthesized by 
gastrointestinal bacteria of ruminants 
and are not naturally synthesized in 
humans.53 As a result serum53 and 
adipose tissue54 concentrations of 
these specific fatty acids can be used as 
biomarkers of dairy intake. 

Polyunsaturated fatty acids. 
Polyunsaturated fatty acids (PUFA) refer 
to fats that are typically long chain 
(≥18 carbons) and contain more than 
one double bond between carbons. 
Since long chain PUFAs cannot be 
synthesized de novo in mammals and 
the enzymatic conversions between 
chain lengths (elongation and 
desaturation) is minimal in humans, 
their presence in the body reflects 
dietary intake almost exclusively.55 
Thus, biomarkers of these fatty acids 
are highly specific indicators of dietary 
PUFA consumption.32

Each category of these essential fatty 
acids can be measured in the body. 
Omega-6 fatty acids, including linoleic 
acid (LA) (18:2 n-6) and arachidonic acid 
(AA) (20:4 n-6), as well as omega-3 fatty 
acids, including alpha-linolenic acid 
(ALA) (18:3 n-3), eicosapentaenoic acid 
(EPA) (20:5 n-3), and docosahexaenoic 
acid (DHA) (22:6 n-3) are quantifiable as 
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fractions of phospholipids.  Blood levels 
of these fatty acids exhibit a range 
of correlations with food-frequency 
estimated intake depending on their 
degree of metabolic regulation. For 
example, DHA is largely exogenously 
sourced and blood levels correlate 
with diet reported via FFQ at a level of 
rs=0.54. The correlation between FFQ-
reported intake and AA, conversely, is 
near zero.48 The correlation between 
AA’s precursor, linoleic acid, and 
FFQ-reported diet, however, is 
rs=0.41.42 Biomarkers of DHA intake 
are particularly useful for examining 
intake because DHA content of seafood 
varies by type and calculated intakes 
often underestimate or do not report 
DHA content in many foods.47 When 
expressed as a percentage of total 
dietary fatty acids, DHA intake reported 
by methods ranging from weighted 
food records (four or seven days) to 
food frequency questionnaires is 
significantly and positively correlated 
to RBC and plasma DHA concentrations 
(correlation of 0.32 to 0.72).47 Only 
dietary preformed DHA appears to have 
the ability to significantly influence 
body levels of DHA, and the effect is 
similar from both food sources and DHA 
supplements.56  Nevertheless, DHA may 
be detected in the bloodstream even in 
the chronic absence of any intake (e.g. 
vegan diets) due to minimal enzymatic 
conversion of dietary precursors.57 

Conversely, DHA levels may be 
decreased by alcohol consumption 
regardless of dietary intake.58 

Trans-fatty acids. While trans-fatty 
acids may be found naturally in beef 
and dairy products, much of the 
detriment to cardiovascular health 

is attributed to industrial trans-
fats.59 Industrial trans-fatty acids are 
produced as a result of subjecting 
unsaturated fats to the process of 
partial hydrogenation. Total trans-
fat content of erythrocytes has been 
related to risk of cardiac arrest,60 and 
erythrocyte level has been shown to be 
moderately correlated with intake as 
assessed via validated food frequency 
questionnaires (rs=0.43).48 

Conclusion and Future 
Considerations
Biomarkers demonstrate progress in 
nutrition research by supporting diet 
assessment without respondent bias. 
Nutrients with minimal endogenous 
production show the best potential 
for study using biomarkers. However, 
biomarkers have several limitations 
that should also be taken into account. 
Specifically, they can be affected by 
other biological or environmental 
factors resulting in altered absorption, 
digestion, metabolism, and excretion 
between individuals despite equivalent 
intake. The collection and analyses of 
nutrient biomarkers in conjunction 
with dietary assessment surveys, 
can strengthen data outcomes and 
interpretation of study results in 
nutrition research studies.
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While it took some time, military 
officers during the American 
Civil War (1861-65) discovered 
that educated and experienced 
women had much to offer the 
army in terms of good health and 
nutritional care of its soldiers.  One 
such woman was Annie Wittenmyer 
(1827-1900), school teacher from 
Keokuk, Iowa.  Inspired in part by 
writings of Florence Nightingale,1 
along with her own needs 
assessment of Iowan soldiers 
as state sanitary agent, Annie 
became instrumental in providing 
nutritional care for soldiers in 
the Union Army.  Evidence in 
her reports enabled her to raise 
financial support to distribute 
food and sanitary supplies to the 
sick and wounded.  Orders from 
Secretary of War Edwin Stanton in 
1862 authorized her travels with 
Kansas and Mississippi armies, 
giving her first-hand observations 
of health and disease conditions 
related to special dietary needs of 
soldiers.  This ultimately led to the 
establishment of the first hospital 
diet kitchens for special diets in 
the Union army.  Support and 
trained staff were enlisted from 
organizations such as the United 
States Christian Commission 
(USCC), the USO, and the Red Cross.  
Her efforts also won approval from 
President Abraham Lincoln and 
Surgeon General Joseph Barnes.2   
Among her accomplishments were 
$136,000 raised at sanitary fairs 
for food and supplies for soldiers, 
$6,000 of support to create an Iowa 
state home for war orphans, and 

the publication of “A Collection of 
Recipes for the use of Special Diet 
Kitchens in Military Hospitals”3 as a 
guide to setting up and managing 
similar units throughout the 
army.  “During the last 18 months 
of the war, over 2 million rations 
were issued from the long lines of 
special diet kitchens.  It is believed 
that these services saved the lives 
of thousands of soldiers.”2

Here is an excerpt from a dried 
apple recipe in her manual in 
which she implores the reader to 
cook fruit properly – note attention 
to nourishment and proper 
sanitary conditions as these were 
known in the mid-nineteenth 
century:  “Too little care is taken 
in the preparation of dried fruits.  
Dried apples should be carefully 
picked over, and all the burnt 
and worm-eaten pieces thrown 
aside as unfit for use. There is no 
economy in cooking damaged 
fruit.  Sometimes, persons, from 
considerations of economy, or 
fear of censure, do not separate 
the flawy [sic], worm-eaten fruit 
from the good; and, after adding 
sugar and spices, have to throw the 
whole away, because they cannot 
be eaten.”3

To learn more about Annie 
Wittenmyer’s special diet kitchens, 
read her recipe manual cited at the 
end of this article.  It is available 
online or in print at libraries 
throughout the U.S.  As a dietetics 
educator, this author has found 
the recipes are ideal for discussion 

activities in the college classroom 
about the history of dietetics.  
Additionally, Wittenmyer is counted 
among “Famous Iowans” by The 
Des Moines Register.3   Registered 
Dietitian Nutritionists from Iowa, 
stand up and be proud! 
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Dr. Kris-Etherton is a Distinguished 
Professor of Nutrition in the Department 
of Nutritional Sciences at The 
Pennsylvania State University, University 
Park, PA. In her current position, her 
responsibilities include teaching 
undergraduate and graduate courses, 
and conducting clinical nutrition 
research with a focus on cardiovascular 
nutrition. In addition, she is involved 
with service activities at the university 
and to the profession at large. 

Read below to hear Dr. Kris-Etherton’s 
advice for young nutrition professionals 
and her valuable perspectives on 
establishing a successful and rewarding 
career in nutrition research.

Dr. Kris-Etherton, please tell us about 
your background.  How did you get 
to where you are now?

I have had a long-standing interest 
in the role that nutrition and other 
healthy lifestyle behaviors can play in 
positive health and well-being. When 
I was completing my M.S. program at 
Case Western Reserve University, I read 
some of Ancel Keys’ papers and realized 
the importance of nutrition in the 
prevention of heart disease. Also, in my 
dietetic internship at the VA Hospital in 
Cleveland, I had a first-hand experience 
in implementing recommended 
nutrition practices to decrease 
cardiovascular (CV) risk factors with 
cardiac patients. This was the impetus 
for me to pursue a PhD at the University 
of Minnesota where Ancel Keys had left 
a strong legacy. This experience further 
enhanced my passion for cardiovascular 
nutrition research. After a postdoctoral 
research experience in lipid metabolism 
at Stanford University, I accepted a 
faculty position at Penn State (in 1979) 
where I was able to pursue my research 
interests and also teach students about 
the benefits of good nutrition practices 
so  they can continue the  legacy.

Could you please summarize your 
current research for us?

The focus of my current research is 
to understand the role of nutrients, 
bioactives, foods and dietary patterns 
on established and emerging 
cardiovascular disease risk factors. 
Many of my research projects have 
involved controlled feeding studies 
with healthy participants and 
individuals at risk for different major 
chronic diseases. I have been fortunate 
to have many undergraduate and 
graduate students train in my lab. This 
experience has been instrumental in 
teaching the next generation about the 
scientific method, many of whom are or 
will be active members of the Academy 
of Nutrition and Dietetics.

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

Witnessing the application of our 
research findings to the evolution 
of dietary guidance has been very 
rewarding and, currently, catalyzing 
with respect to pursuing new research 
ideas. Also, seeing positive results 
of the research we conduct is very 
exciting. Perhaps most exciting to 
me is watching students develop 
professionally and acquire the “fire” for 
conducting cutting-edge research.

Dr. Kris-Etherton, what advice would 
you give to a young researcher for 
developing a successful line of research?  

A young researcher must acquire 
all of the requisite research skills to 
be a successful scientist. Central to 
developing a successful research 
program is to be emotionally tough 
to handle the ups and downs that 
are associated with doing research.  
It can be both agony and ecstasy. It 
is important to know that there will 
be failures along one’s career path; 
however, success comes to those who 
do not give up.

What are your career goals?

I would like to continue making 
contributions to the field through 
research, teaching, and service.

How has your affiliation with the 
Academy impacted your career 
progression?

The Academy has provided many 
opportunities for professional growth 
and development. For example, serving 
on committees, writing a position paper 
(the first AND fatty acid position paper) 
as well as other papers (such as those 
that emanated from my participation 
on the Evidence Analysis Library for 
Disorders of Lipid Metabolism) and 
attending FNCE annually provided 
occasions to network and played a 
seminal role in advancing my career.

If someone were to ask you to explain 
why research is important to the field 
of dietetics, what would you say? 

Application of the scientific method 
is what allows the field to advance. 
Scientific inquiry is the foundation 
upon which we advance our 
knowledge base and update dietary 
recommendations, standards of 
practice, etc. Its primary purpose is 
to build an evidence base to make 
the best practice recommendations 
possible.  Sound research builds a 
strong evidence base that ultimately 
benefits society.  Registered Dietitians/
Nutritionists are uniquely positioned 
to identify important nutrition-related 
questions that can be addressed 
through research. By implementing 
good research skills, they can generate 
knowledge to benefit the profession, 
clinical practice, and public health.

Spring 2015 Digest Spotlight 

Penny M. Kris-Etherton PhD, RD, FAHA, FNLA

Penny M. Kris-Etherton PhD, RD FAHA, FNLA, 
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Happy Spring!
As I am writing this report, it is snowing 
in Boston so I am very much looking 
forward to Spring! Membership dues 
provide the income for our Research 
DPG and our reserve level of 128% keeps 
us in good standing. The most recent 
expenses are website maintenance, 
newsletter printing, lead article stipend, 
CPE article stipend, and conference call. 

We are excited to announce that The 
Sugar Association will be sponsoring 
our $3,000 Pilot Grant Award next year. 
More information on how members 
may apply will become available in 

the upcoming months on the monthly 
eblasts and EML.

We continue to look for sponsors to 
help fund activities for next year, such 
as a networking reception event, 
membership breakfast meeting, website 
sponsorship, and/or sponsorship of the 
quarterly newsletter, The Digest. Please 
email sponsorship inquiries to Chair-
Elect Karin Pennington, MS, RD, FAND: 
Karin.Pennington@gmail.com. 

Next year’s fiscal budget will be guided 
by our strategic plan to: 1) secure 
sponsorship for events, 2) revamp the 

website, and 3) host an annual webinar. 
Given the increasing costs and desire 
to maintain membership benefits, we 
made the hard decision to increase 
membership fees to $30/year, which 
aligns with most of the other DPGs. 
Student membership fees will remain 
the same at $10/year.

As always, please email me with any 
questions: EJReverri@gmail.com. 

Be well!

Treasurer’s Report 

Happy Spring!
Elizabeth J. Reverri, PhD, RD 
Research DPG Treasurer 2014-2016  

Elizabeth J. Reverri, PhD, RD 
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The House of Delegates will meet 
virtually on May 2-3, 2015. The 
dialogue session on May 2 will be on 
Malnutrition. Delegates and members 
are encouraged to review the full HOD 
Backgrounder on this topic to have a 
deeper understanding of this issue. 
The complete HOD Backgrounder 
can be found at:  www.eatrightpro.
org/resources/leadership/house-of-
delegates/about-hod-meetings 
(Eat Right Pro> Leadership> House of 
Delegates> About HOD Meetings> 
Spring 2015 Meeting Materials). 

The mega issue question is, “How 
do we empower RDN’s to be experts 
and leaders in the management of 
malnutrition (identification, diagnosis 
and intervention)?” 

Please contact Mara Vitolins (mvitolin@
wakehealth.edu) if you have questions 
or if you would like to provide comments 
regarding this mega issue.

House of Delegates (HOD) Report

Mara Vitolins, DrPh, RD 
Wake Forest School of Medicine  

 

 

Research DPG: Question and Answer 

 

Research Self‐Efficacy in Clinical Registered 

Dietitians: Outcomes of Continuing 

Professional Education 

Answers 

1. a           6. b 

2. d           7. b 

3. a           8. c 

4. c           9. b 

5. a    10. d 
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