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ABSTRACT

Background. Overweight and obesity in children and adolescents continues to be a 
major public health concern in the United States. Innovative strategies are needed to 
encourage sustained changes in youth behaviors and thereby lower disease risk. A 
variety of technologies are currently used by youth in everyday life, presenting health 
professionals and researchers with opportunities to reach youth in real time and to 
provide them with the knowledge and motivation to engage in positive health behavior 
change. It is important to explore, identify, and systematically test approaches designed 
specifically for this population to determine the most effective and acceptable 
approaches.

Objective. The purpose of this review was to determine the types of technologies that 
have been used to engage youth in nutrition and physical activity behavior change and 
characterize the dose of content associated with behavior change. 

Methods. Five databases were searched: Pub Med, MEDLINE, Psych Info, ERIC, and 
the Cochrane Library. Searches were conducted independently by two authors and 
compared. This review was limited to studies published in English in peer-reviewed 
scientific journals. Studies were included if they enrolled school-aged children or 
adolescents, 6 to 19 years of age; evaluated a nutrition and/or physical activity behavior 
change intervention; used technology as a primary method to deliver the intervention 
content; and employed a randomized, quasi-experimental, or pre-post design. A 
coding schema was developed to characterize technology type, intervention dose, and 
developmental stage of participants for each of the studies. 

Results. Reviewers identified 1,522 abstracts, including 62 that met initial inclusion 
criteria. Twenty two studies met final inclusion criteria. Of these 22 studies, 3 targeted 
nutrition behaviors only, 8 targeted physical activity behaviors only, and 11 targeted a 
combination. Four types of technology were used to deliver intervention content and 
engage participants; web-based applications and computer tailored programs were 
the most frequently reported types. Duration of intervention programs ranged from 
2 to 16 weeks. Ten out of 22 studies reported significant effects on nutrition and/or 
physical activity behaviors, but the magnitude of behavior change for those studies was 
extremely modest, and only two studies reported maintenance of behavior changes at 
follow-up. Process evaluation data were reported in 13 of the 22 studies. 
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Conclusions. The 22 studies 
included in this review used varied 
technology types, study designs, and 
assessment methods. While the use 
of technology has been suggested as 
an acceptable method of engaging 
youth in prevention activities and 
short-term behavioral outcomes 
have been observed, there was 
insufficient systematic research on 
the use of technology to promote 
nutrition and physical activity 
behavior change in youth to draw a 
meaningful conclusion. Determining 
the optimal degree of interactivity 
between youth, the content, and 
the interventionists (i.e. “dose”) is a 
crucial next step in order to move 
this field of research forward.

 
INTRODUCTION 

Obesity in children and adolescents 
continues to be a major public 
health concern in the United States, 
with 17% of youth at or above the 
95th percentile of BMI-for-age.1 
A high intake of energy-dense 
foods2,3 and a sedentary lifestyle4,5 
are undoubtedly contributing  
factors to pediatric obesity. Fewer 
than one-third of youth meet 
national guidelines for diet and 
physical activity,6,7 placing them  
at increased risk for early morbidity 
and mortality.8

The majority of obesity prevention 
and health promotion programs 
designed to impact nutrition 
and physical activity behaviors in 
children and adolescents have been 
implemented in school settings.9-11 
These programs typically elicit only 
modest and short-term behavior 
changes;12 evidence supporting 
sustained changes beyond the life 

of any intervention is very limited. 
Innovative intervention strategies 
are needed to encourage sustained 
changes in youth behaviors and 
thereby lower disease risk. The 
use of technology to deliver 
intervention programming presents 
an opportunity for innovation and an 
avenue through which to promote 
healthy lifestyle behavior change in 
children and adolescents.

Increasingly, technology has 
become highly sophisticated, 
mobile, and increasingly integrated 
into everyday life. Youth are heavy 
users of technology.13 In 2012, 
over 78% of American teens (12-
17 years old) carried a mobile 
device,14 95% access the Internet 
daily, and the average teen sent 
and received approximately 60 text 
messages per day.15 The increasing 
popularity and widespread use of 
mobile technologies has presented 
educators and health professionals 
with new opportunities to reach 
the majority of youth who do not 
participate in traditional (face-to-
face) healthy lifestyle programs.

While technology has been used 
to deliver health information 
and promote healthy eating and 
regular physical activity in the 
research setting,16 the majority 
of these programs have been 
conducted with adult populations. 
Programs designed for adults 
may not be directly relevant or 
directly transferable to children 
and adolescents, as younger 
populations may not have the 
ability or opportunity to act on 
intervention recommendations. 
Further, youth may prefer different 
types of technologies or different 
interactions with content and may 

be motivated by different factors 
than adults. Programs that have 
been specifically designed to target 
youth have largely been focused 
on preventing tobacco use, alcohol 
use, or risky sexual behaviors17 or 
have provided guidance on the 
management of a disease (e.g. blood 
sugar monitoring or weight loss),18-22 
rather than prevention of disease 
through healthy eating and regular 
physical activity.

The emergence and widespread 
use of mobile technologies has 
presented researchers with new 
challenges and opportunities related 
to the design, implementation, 
and evaluation of technology-
based interventions. Of particular 
importance is determining the most 
effective ways to engage participants 
with content to elicit health behavior 
change. 

Despite the rapidly advancing 
platforms, numerous health-related 
software applications, and the high 
level of interest within the scientific 
community regarding ‘eHealth’ 
(electronic health) or ‘mHealth’ 
(mobile health) approaches to 
improve youth health behavior,23-25 

systematic research is lacking. With 
the goal of describing the current 
state of the evidence and make 
recommendations for future research 
to move the field forward, this study 
sought to determine the types of 
technologies that have been used 
to engage youth in nutrition and 
physical activity behavior change, 
and when possible, to characterize 
the dose of content associated with 
behavior change. When available, 
data on acceptability and feasibility 
were also collected.
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METHODS

Data sources and search terms
A systematic literature search was 
conducted to identify studies that 
sought to change nutrition and 
physical activity behaviors using 
eHealth or mHealth approaches to 
intervention delivery in school-age 
children and adolescent (6-19 years 
old). Five databases were searched: 
Pub Med, MEDLINE, Psych Info, 
ERIC, and the Cochrane Library. 
Additional studies were sought 
using reference lists of retrieved 
articles, references of review articles, 
and the authors’ files. Searches 
were conducted separately by two 
authors and results compared. A 
chronological limit on the search was 
not imposed, since it was assumed 
all studies using technology as part 
of the intervention delivery would 
be contemporary. Search terms 
included e-health, e-intervention, 
web, computer, e-mail, mHealth, 
multimedia, Internet, personal digital 
assistant (PDA), cell phone, mobile 
phone, video games, exergames, 
active video games, interactive 
multimedia, nutrition, physical 
activity, exercise, obesity prevention, 
short message service (SMS), 
text message, behavior change 
intervention, online, and digital.

Selection criteria
The review was limited to studies 
published in English in peer-reviewed 
scientific journals. Studies were 
included if they met the following 
criteria: i) enrollment of children or 
adolescents, 6 to 19 years of age, 
ii) evaluation of an intervention 
designed to change nutrition and/
or physical activity behavior for the 
purposes of promoting health and/
or preventing obesity, iii) technology 

used as a primary method to deliver 
the intervention content, and iv) 
randomized controlled trial, quasi-
experimental, or pre-post design. 
Studies were excluded if they did 
not enroll youth within the specified 
age ranges, were designed to treat 
a disease or condition (for example, 
only targeting obese or diabetic 
youth or treating substance abuse, 
such as smoking), or explored the 
feasibility of an approach without 
evaluating a diet or physical activity 
outcome. 

Data abstraction
During the independent review 
process, the following information 
was abstracted from eligible articles 
and tabulated when available: 
primary author, year of publication, 
technology type, participant age, 
race/ethnicity, socioeconomic status, 
study design, intervention duration 
and frequency, results, measurement 
method of primary outcomes, and 
process evaluation. 

Data coding 
Coding schema were developed for 
the following study characteristics: 
i) technology type (including 
web-based applications designed 
to be accessed through a desktop 
interface; mobile applications and 
mobile devices such as cellular 
phones and PDAs; video or computer 
games; and “exergames,” or video 
games that require participants 
to be physically active), ii) 
intervention dose (duration of the 
intervention period, duration of each 
intervention session, and frequency 
of content delivery or activities), 
and iii) developmental stage of 
participants (children 6-11 years; 
young adolescents, 12-15 years; older 
adolescents, 16-19 years). 

RESULTS 

The literature search identified a total 
of 1,522 abstracts (Pub Med = 462, 
Medline = 986, ERIC = 66, Psych Info 
= 8; Cochrane Library = 0). Sixty-
two met the initial inclusion criteria. 
Twenty-two studies met the final 
inclusion criteria listed above and 
were included in this review.

Study Design 
Four types of study designs were 
identified: two studies utilized a 
single group (“uncontrolled”) pre-
post design;26,27 nine, two-group, 
quasi-experimental studies in 
which schools,28-31 classrooms,32 
or individuals33-36 were the units 
of recruitment and randomization; 
two studies that used a 2-group 
quasi-experimental design in schools 
without randomization;37,38 and nine 
randomized controlled trials.39-47 

Intervention Targets
Of the 22 studies reviewed, 
three studies targeted nutrition 
behaviors only26,30,39 eight studies 
targeted physical activity behaviors 
only,27,36,37,40-44 and eleven 
studies targeted a combination 
of nutrition and physical activity 
behaviors.28,31-35,38,45-47 

Method of Intervention Delivery – 
Technology Type
Four types of technology were 
used to deliver intervention 
content and engage participants. 
[Table 1] Web-based applications 
and computer-tailored programs 
(n=13 studies) were the most 
commonly reported method of 
engagement,26,28-32,34,38,40,42,45-47 
followed by computer games, 
(n=3)36,37,48, SMS/mobile phones, 
(n=2)33,44, and active video games, 
(n=4).27,36,41,43
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 Primary  Participants Technology Program Session Session Total
 Author, Year,   Type Duration Duration Frequency Reported Dose
 Program Name      (Duration x 
       Frequency)
 
  Baranowski, et al. 2003a,48 Children,  Health behavior 10 wks 25 min Weekly 250 min (4.1 hrs)
 Squire’s Quest 6-11 yrs change video game      
 
 Baranowski et al. 201135 Children,  Health behavior 8 wks 40 min 18 sessions 720 min (12 hrs)
 Escape from 10-12 yrs change video game
  Diab, Nanoswarm
 
 Goran, et al. Children, Health behavior 8 wks Not specified; Not specified 12 hrs
 2005.37 IMPACT 6-11 yrs change video game  total of 12 hrs
 
 Baranowski, et al. African-American Web-based application or 8 wks Log-on and Weekly Unable to
 2003b,28 GEMS girls, 6-11 yrs computer-tailored program  complete activity  determine
 
 Chen et al. 201146 Chinese American Web-based application or 8 wks Log on and Weekly Unable to
  adolescents, 12-15 yrs  computer-tailored program  complete activity  determine 
 
 Ezendam et al.  Young adolescents, Web-based application or 10 wks 15 min 8 sessions 120 min(2 hrs)
 201247 12-13 yrs  computer-tailored program    
 
 Frenn, et al. 200329 Young adolescents, Web-based application or 16 wks 40 min 4 sessions 160 min (2.67 hrs)
  12-15 yrs computer-tailored program
 
 Frenn, et al. 2005,32 Young adolescents, Web-based application or 4 wks 40 min 12 sessions 480 min (8 hrs)
 Changing the Tide 12-15 yrs computer-tailored program
 
 Gorely et al. 200938 Children,  Web-based application or 10 mo Not specified Not specified Unable to
  7 -11 yrs  computer-tailored program    determine
 
 Jago, et al. 2005,40  Adolescent boys, Web-based application or 9 wks Log-on and 2 times Unable to
 Fit for Life Boy Scout Badge 12-15 yrs computer-tailored program  complete activity per week determine
 
 Long, et al. 200430 Young adolescents, Web-based application or 4 wks Not specified;  Not specified 5 hrs
   12-15 yrs computer-tailored program  total of 5 hours
 
 Long, et al. 200626 Young adolescents, Web-based application or 3 wks Not specified;  Not specified 5 hrs
  12-15 yrs computer-tailored program  total of 5 hours 
 
 Marks, et al. 2006,42  Adolescent girls,  Web-based application or 2 wks Not specified 4 times Unable to
 LifeBytes 12-15 yrs computer-tailored program    determine
 
 Mauriello, et al. 2010,31 Older adolescents, Web-based application or 8 wks 30 min 3 sessions 1.5 hrs
  Health in Motion 16-19 yrs computer-tailored program 
 
 Thompson, et al. 2008,34  African-American girls, Web-based application or 8 wks Log-on and Once per week Unable to
 Food, Fun, and Fitness 6-11 yrs computer-tailored program  complete activity  determine
 
 Whittemore et al. 201345 Adolescents, Web-based application or 8-12 lessons Log-on and Monitored Unable to
  14-15 yrs computer-tailored program  delivered over complete activity bimonthly determine
    3 mo
 
 Baranowski et al. 201236 Children, Active video game 13 wks Not specified Not specified Unable to
  9-12 yrs or “exergame”    determine
 
 Mhurchu, et al. 2008,43  Young adolescents, Active video game   12 wks Ad libitum Unlimited Unable to
 Couch Potatoes to  12-15 yrs or “exergame”    determine
 Jumping Beans   
 
 Maloney, et al. 200841 Children, Active video game  10 wks Ad libitum Unlimited Unable to
  6-11 yrs or “exergame”    determine
 
 Owens et al. 201127 Children, 8-13 yrs  Active video game 3 mo Not specified Not specified Unable to
  and their parents  or “exergame”    determine
 
 Shapiro, et al. 201033 Children,  Mobile applications/ 8 wks Read SMS 2 SMS sent Unable to
  6-11 yrs mobile device  message per day determine
 
 Sirriyeh, et al. 201044 Older adolescents,  Mobile applications/ 2 wks Read SMS 1 SMS sent Unable to
  16-19 yrs mobile device  message per day determine

Table 1
Characteristics of Technology-Based Studies Designed to Impact Physical Activity and Nutrition in Youth, 6-19 Years 
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Participant Characteristics
Four studies were gender-specific 
in recruitment and enrollment. 
[Table 1] Three of these studies 
enrolled only females,28,34,42 and one 
study recruited only males.40 The 
remaining eleven studies enrolled 
approximately equal numbers of 
males and females from racially/
ethnically diverse backgrounds. 
Ages of participants across 
studies ranged from 6 to 19 years. 
Children (6-11 years) were the most 
frequently recruited age group (n=11 
studies)27,28,33-38,41,47,48 followed by 
young adolescents (12-15 years) 
(n=9 studies),26,29,30,32,40,42,43,45,46 and 
older adolescents (16-19 years, n=2 
studies). 31,44

Intervention Duration and Session 
Frequency, Duration (Intervention 
“Dose”)
Duration of intervention programs 
ranged from 2 weeks to 16 
weeks. [Table 1] Within these time 
frames, frequency of intervention 
sessions were daily,33,44 1-2 times 
weekly,28,32,34,38,40,42,46-48 and 
biweekly to monthly.29,31,45 Three 
studies reported the intervention 
duration and frequency as the 
total number of hours spent on 
intervention activities (e.g. “5 hours”) 
rather than as an activity occurring 
within a specific time frame.26,30,37 

Several studies allowed degree of 
participation to be entirely decided 
by the study participants rather than 
the investigators.27,35,36,41,43 Total 
intervention dose (intervention 
session duration x frequency) 
estimated for reported intervention 
characteristics ranged from 1½ to 12 
hours. Dose was not associated with 
a specific technology type, program 
focus (nutrition versus physical 
activity), or age group and could not 

be determined for thirteen out of 
twenty-two studies either because 
the intervention delivery was not 
assessed in this manner or was not 
reported in the publication. [Table 1]

Outcomes
Twelve out of twenty-two studies 
reported significant effects on 
nutrition35,39,47 and/or physical 
activity behaviors.31,32,34,38,42-46 
[Table 2] In six of these twelve 
studies, there were significant 
differences between pre- and post- 
nutrition and/or physical activity 
behavior in the intervention versus 
the control groups.31,32,34,38,46,48 In 
another study,42 behavior change 
was observed in the comparison 
group (which received print 
materials) and not in the group 
which participated in the identical 
intervention delivered through the 
web. Whittenmore compared two 
levels of intervention intensity and 
demonstrated significant effects on 
diet (increased fruit, juice, vegetable 
intake, decreased sugar-sweetened 
beverages) and physical activity 
(increased moderate-to-vigorous 
physical activity) on both groups.45 
Sirriyeh et al and Ezendam et al 
both reported significant effects 
on physical activity behavior for all 
groups, regardless of intervention 
condition.44,47 Long and colleagues 
reported significant effects on a 
behavioral mediator (nutrition self-
efficacy) but not behavior,30 while 
Baranowski et al influenced children’s 
fruit and vegetable consumption 
but not water consumption, physical 
activity, or weight.35

 
The remaining ten 
studies26,27,29,30,33,36,37,40,41,48 failed 
to find significant changes in the 
targeted behavior(s). 

Four studies conducted follow-up 
assessments at six months 31,40,41,45 
and one study at one year31 after 
the conclusion of the intervention. 
Two of these studies continued 
to demonstrate no impact on 
physical activity at the six-month 
follow-up,40,41 while one study 
by Whittenmore et al reported 
a sustained effect for nutrition 
and physical activity behavior 
changes at six months.45 Another 
study by Mauriello et al reported a 
sustained effect for fruit/vegetable 
consumption but not for physical 
activity or screen time at six and 
twelve months.31

Change in physical activity and 
nutrition behavior by method of 
delivery
The magnitude of changes for each 
of the programs that achieved 
significant behavioral change is 
summarized in Table 2. One study 
in which participants in the face-
to-face comparison arm of a web-
based study reported a significant 
within-group difference in pre-post 
physical activity (PA) levels which 
was not reported in the web-based 
study arm.42 In another study, 
girls in an eight week web-based 
program reported a significant 
increase in fruit, juice, and vegetable 
consumption post-intervention (1.01 
serving increase; effect size of 0.13), 
as well as a significant increase in 
“physical activity yesterday” [2.62 
baseline PA points (±1.36) to 4.05 
(± 1.83), p < .001, an effect size of 
0.32] and “physical activity, usually” 
from 3.74 (±1.75) points at baseline 
to 4.51(+ 1.98) at post-assessment 
(p = .001) and an effect size of 
0.13.34 Participants in a web-based 
video intervention who completed 
more than half of the intervention 
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Behavior change target: anutrition only; bphysical activity only; cnutrition and physical activity  
Abbreviations: NS = non significant; PA = physical activity; FJV = fruit, juice, vegetable; FV = fruit, vegetable; SSB = sugar-sweetened beverage; DBP = diastolic blood pressure;  
WW = whole wheat; I = intervention; C = control; I1 = Intervention 1; I2 = Intervention 2; svgs = servings; mo = months; wks = weeks; d = days; min = minutes

  STUDY OUTCOME

TECHNOLOGY TYPE Significant Behavior Change  Not Significant

Web-based application or  I vs C (tech vs print materials): Self-report PA   ,  bMarks, et al. 200642 cBaranowski, et al. 2003b28

computer-tailored program (n=13) print group only (t[159]=3.21,p =.002)    

 I vs C:    22 min MVPA (vs    46 min MVPA);  cFrenn, et al. 200532 cFrenn et al., 200329

     % diet fat from 30.7% to 29.9% (vs no change) 

 Pre-/Post:    FJV by 1.01 svgs (effect size 0.13);  cThompson, et al., 200834 bJago, et al. 200540

      “PA yesterday” from 2.62 points (±1.36) to 4.05 
 (± 1.83);    usual PA from 3.74 points (±1.75) to 
 4.51 points (+1.98)

 Pre-/Post for I1 and I2:    self-efficacy (p< .001),    FJV  cWhittenmore, et al., 201245 aLong, et al. 200430

 (p<.001),    MVPA (p<.001);    SSB (p<.001),    junk food 
 intake (p<.01),    sedentary behavior (p<.001)

 I vs C:    PA (effect size= 12.46, p=.01),    FV intake  cChen, et al., 201146 aLong, et al. 200626

 (effect size= .14, p=.001),    PA knowledge 
 (effect size= .16, p=.01),    nutrition knowledge 
 (effect size= .18, p= 001);    waist-to-hip ratio 
 (effect size=-.01, p=.02);    DBP 
 (effect size =-1.12, p=.02)

 I vs C:    MVPA (1 min/d for every I mo); no effect  cGorely, et al., 200938 
 on FV intake;     daily steps, (at 10 Months, I took 
 1631 steps more/d than C)  

 I vs C:    odds (0.54) of drinking > 400mL/d SSB),  cEzendam, et al., 201147

     consumption snacks (ß=-0.81snacks/d),    V intake 
 (ß =19.3grams/d);    step count (ß=-10856 steps/wk); 
 no effect on WW bread consumption, BMI, waist 
 circumference, %overwt/obese, or sedentary behavior

 I vs C:    d ≥60 min PA (3.38 vs 2.72) at 2 mo;     svgs FV  cMauriello, et al. 201031

 (3.86 vs 3.0) at 2 mo, at 6 mo (3.55 vs 2.73), at 12 mo 
 (3.67 vs 2.97) 

Health behavior change  Pre-/Post:    FJV by 1.0 svgs/d aBaranowski, et al. 2003a48 bGoran, et al. 200537
video game (n=3)

 I vs C:    FV by 0.67 svgs/d (p<0.02); no effect on  cBaranowski, et al., 201135

 water consumption, MVPA, or weight 

Mobile applications/mobile  I vs C:     PA in all groups, including C bSirriyeh, et al. 201044 cShapiro, et al. 201033 
device (n=2) 

Active video game or  I vs C:     PA at 6 wks (194 counts/min, p = 0.04) bMhurchu, et al. 200843 bMaloney, et al., 200841

“exergame” (n=4) and at 12 wks (= 48 counts/min, p = 0.06)

   bBaranowski, et al. 201236

   bOwens, et al., 201127

TOTAL: n=22 n=12  n=10

sessions increased moderate-to-
vigorous physical activity (MVPA) 
by an average of 22 minutes across 
the three day assessment period 
compared to the control group 
who decreased MVPA by average 
46 minutes; this same intervention 
group also significantly decreased 
dietary fat intake (from 30.7% to 
29.9%).32 Participants in a 5-week 
(10-session) multi-media intervention 
reported a 1.0 serving increase in 

fruits, vegetables and juice compared 
to the control group who received no 
intervention;48 a similarly designed 
study with a different game and 
higher dose increased fruit and 
vegetable consumption in children 
by 0.67 servings/day.35 Participants 
enrolled in two different levels of 
intervention intensity increased 
fruit/vegetable consumption by 
0.5 servings/day and moderate-to-
vigorous physical activity from 3.4 

(2.4) days/week to 4.1 (2.1) days/
week.45 Chen et al elicited significant 
effects on child physical activity 
(effect size, 12.46) and modest effects 
on vegetable and fruit intake (0.14) 
in participants of their web-based 
intervention.46 Participants in a three-
session computer-based program 
also reported eating significantly 
more servings of fruit, juice, and 
vegetables than the control group 
(3.38 versus 2.72 servings/day) and a 

Table 2
Study Outcomes by Technology Type
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greater number of days doing at least 
60 minutes of physical activity (3.38 
compared to 2.72 days per week).31 

A 12-week active video game 
intervention significantly increased 
physical activity at six weeks 
compared to the control group 
(mean difference between groups 
was 194 counts/min measured by 
accelerometer), but these differences 
were not maintained at 12 weeks.43 
Gorely and colleagues demonstrated 
significant gains in participant 
MVPA (10 minutes more per day of 
MVPA compared to control) at 10 
months.38 Sirriyeh44 tested a two-
week SMS intervention designed 
to increase physical activity, and 
found an increase of 31.5 minutes of 
moderate activity per week across 
all four study conditions, including 
three intervention groups and the 
control group.44 While Ezendam et 
al reported statistically significant 
improvements in vegetable intake 
(19.3g/day), this amounted to one-
seventh of a serving.47

Process Evaluation 
Process evaluation data were 
reported in thirteen of the twenty-
two studies.26,28-30,32-34,40-42,45,46,48 
These data were used by 
investigators to evaluate fidelity 
to the intervention, e.g. the use 
of website and computer log-on 
data as a confirmation of content 
delivery to participants28,34,40 or 
participant focus group, survey, 
or diary data to determine 
acceptability of the intervention 
approach.26,30,32-35,38,41,42,48 

Baranowski et al reported overall 
log-on rates to the GEMS study 
website (48% of expected rate for 
girls, 47% of expected for parents).28 
Jago et al., and Thompson et al., both 
reported 75% of expected average 

weekly log-on rates for participants 
in their web-based interventions,34,40 
and Chen reported 72% log-on for 
both intervention and control.46 
Whittenmore reported more than 
half of participants completed 
all lessons (53% in intervention 1, 
70% in intervention 2).45 Long and 
colleagues did not present log-on 
rates for either of their web-based 
nutrition interventions but did 
report that participants returned 
to website links that offered 
“game-like approaches” to learning 
during the intervention.26,30 It 
was unclear whether participants 
actually clicked on links and 
engaged in intervention-related 
activities or just visited the website. 
These investigators also recorded 
behaviors, statements, comments, 
and requests from participants 
and used these data to evaluate 
satisfaction with intervention 
activities, concluding that 
participants experienced a high level 
of enjoyment during study activities 
and that a game-like format was 
desirable.30 Gorely and colleagues 
interviewed teachers, but not 
students, to determine their views 
about the intervention;38 teachers 
collectively agreed that strong 
support by a school administrator 
was critical to intervention success in 
a school.

Eighty percent of participants 
interviewed as part of a web-based 
physical activity intervention 
reported seeking additional 
information about physical activity 
as the result of the intervention.42 
Children and parents who 
participated in an SMS-mobile 
phone intervention designed to 
improve children’s health behavior 
reported in a survey that they were 

more likely to participate in a similar 
program again when compared to 
participants in the paper/pencil and 
no-monitoring control conditions.33 

Maloney et al conducted focus 
groups and administered satisfaction 
surveys to youth participating in an 
active video gaming intervention. 
They reported 95% of youth 
endorsed the intervention delivery 
method, and more than half (54%) 
of parents believed that the active 
video game system increased their 
child’s physical activity, despite 
intervention results demonstrating 
no effect on youth physical activity.41 

Similar surveys and interviews with 
children and parents post-gaming 
intervention revealed that most 
children (80%–90%) enjoyed playing 
both Diab and Nano.35

DISCUSSION

This review summarized the 
evidence for the use of web-based, 
computer game, video game, and 
mobile phone technologies to 
promote nutrition and physical 
activity behavior change in youth, 
ages 6 to 19 years. The twenty-two 
interventions that met inclusion 
criteria used varied technology 
types, study designs, and assessment 
methods which limited the 
conclusions that can be drawn 
regarding the efficacy of technology-
based intervention strategies to 
change nutrition and physical activity 
behavior in youth populations. 
Web-based applications and 
computer tailored programs were 
the most frequently reported types 
of technology used in interventions; 
however, it was unclear whether 
these types were chosen because 
they were believed to be the most 
effective methods of engaging youth 
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and changing behavior or because 
they were readily available and 
accessible to participants and the 
research team. Intervention dose was 
not consistently reported, and there 
was often not enough information to 
determine exactly how much content 
participants were exposed to and 
interacted with during each program. 
The intervention phase of all studies 
was of relatively short duration (16 
weeks or less), and intervention dose 
and delivery appeared to be guided 
in part by what was feasible given 
location and resource constraints, 
rather than by any evidence-
based guidelines for behavior 
change. Further, due to the lack of 
comparison between technology-
based and non-technology based 
interventions, an assessment of the 
feasibility and cost of technology and 
human involvement compared to 
traditional (face-to-face) approaches  
was not possible. 

While twelve of the twenty-two 
studies reported statistically 
significant changes in behavior, 
these data were often not described 
in terms of practical significance 
(that is, it was unclear whether the 
behavior changed in a way that 
was related to health or disease 
prevention, with the exception of 
Thompson et al and Chen et al., who 
calculated effect sizes for nutrition 
and physical activity outcomes.34,46 
Only six studies discussed findings 
within the context of health behavior 
guidelines27,29,35,38,48 or disease 
prevention.44 

Although limited data do not 
allow for direct comparisons 
between traditional intervention 
approaches (i.e. delivered face-
to-face) and technology-based 

approaches, the magnitude of 
behavior change reported by studies 
in this review were comparable 
to previous, face-to-face studies 
with similar intervention goals and 
populations.49,50 This suggests that 
technology-based interventions 
are at least as effective as more 
traditional approaches in promoting 
nutrition and physical activity 
behavior change.

The use of technology has been 
suggested as an acceptable method 
of engaging youth in prevention 
activities,51 and short-term 
behavioral outcomes have been 
observed. However, in the studies 
included in this review, process 
evaluation data were not consistently 
reported, and when included, did 
not provide a comprehensive picture 
of acceptability and feasibility of 
mHealth and eHealth approaches in 
youth. Since increased interactivity 
(between participants and content, 
or between participants and 
researchers) has been suggested 
as a potential way to increase 
engagement and improve behavioral 
outcomes of participants in e-Health 
interventions,24 it is important to 
understand how much and what 
type of interactivity is needed 
to change behavior. Additional 
considerations include the 
preferred frequency and duration 
of information delivery, preferred 
topics, format or style, and the 
desired origin of information (e.g. 
health professional, leader, peer, etc.).

In summary, a variety of technologies 
are currently used by youth in 
everyday life, presenting health 
professionals and researchers with 
opportunities to reach youth in 
real time, and to provide them with 

the knowledge and motivation to 
engage in positive health behavior 
change. There are indications that 
youth access to and use of mobile 
technologies will continue to 
increase,51 making it even more 
important to explore, identify, and 
systematically test approaches 
designed specifically for this 
population to determine the most 
effective and acceptable approaches. 

Based on this review, we conclude 
there is insufficient systematic 
research on the use of technology to 
draw meaningful conclusions about 
promoting nutrition and physical 
activity behavior change in youth. 
Further, there has been no systematic 
approach to understanding 
intervention dose – the amount of 
interaction with interventionists and 
intervention content that will result 
in a significant behavior change – 
and poor fidelity has been reported 
across different program types 
(nutrition versus PA), technology 
types, and youth age groups, 
further hampering researchers’ 
ability to assess acceptability and 
feasibility of mHealth and eHealth 
interventions. Determining the 
optimal degree of interactivity 
between youth, the content, and 
the interventionists is a crucial next 
step in moving this field of research 
forward. In part, optimal dose can 
be informed by youth themselves, 
using a youth-participatory 
approach to intervention design 
and implementation.52 With the 
appropriate guidance, youth 
make excellent research team 
contributors, and their input is 
essential in informing the design of 
relevant, effective, and sustainable 
technology-based interventions.
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Future research should formally 
evaluate the relationship between 
intervention dose, technology 
type (or delivery method), and 
youth behavior change. Continuing 
challenges with technology-based 
interventions include identifying 
scalable and cost-effective methods 
to deliver and maintain participant 
engagement with content in 
order to create meaningful and 
sustainable changes in nutrition 
and physical activity behaviors, to 
promote healthy lifestyle changes, 
and to prevent obesity in this at-risk 
population. 
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Research DPG: Question and Answer

The Use of Technology to Promote  
Nutrition and Physical Activity Behavior 
Change in Youth: A Review
1. What is the benefit of using technology to promote health among American youth?
 a. Practitioners can reach youth in real time.
 b. It creates immediate change in behavior.
 c. Communicating virtually to children is the only way to elicit change.
 d. Technology is the best method to reach children while at school.

2. Studies reviewed by the researchers were coded by
 a. Nutrition intervention type
 b. Developmental stage
 c. Amount of weight lost
 d. Hours of intervention dose

3. What search term was included when conducting the literature search?
 a. E-diets
 b. Voicemail
 c. Mobile phone
 d. Role playing game
 
4. The articles reviewed targeted what behaviors?
 a. Physical activity 
 b. Nutrition 
 c. Hydration 
 d. Both activity and nutrition

5. What was found to be the most popular type of technology used?
 a. Tablet based applications
 b. Voicemail systems
 c. Web based applications
 d. Daily television programs

6. What was the shortest experimental program duration?
 a. 2 weeks
 b. 6 weeks
 c. 10 weeks
 d. 14 weeeks

7. What outcomes were observed in the studies reviewed?
 a. Web based technology always produced positive change.
 b. Mixed results showed technology can help with change.
 c. Physical activity habits changed more than nutrition habits.
 d. Multimedia interventions produced the most significant change.

8. What challenge did the authors have when comparing results among studies?
 a. Developmental age range of children was very broad.
 b. Studies used a variety of different technologies.
 c. Intervention dose was not consistent among the studies.
 d. All of the above.
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The final version of the Council on 
Future Practice Visioning Report was 
released and these changes have 
the potential to greatly impact our 
profession. The proposed changes 
are listed below. RDs and RDNs    
1. All entry level RDs will be required 

to have a graduate level degree. 
Supervised practice will be 
integrated into the graduate level 
curriculum. 

2. There will be a new baccalaureate 
degree credential for individuals 
who complete a didactic program 
but do not enroll in an internship.  
It has not been determined 
whether these individuals will 
be required to work under the 
supervision of RDs or if they can 
work independently. 

3. The Dietetic Technician Registered 
(DTR) credential will not be 
eliminated and the Academy will 
explore ways to support DTRs. 

4. Experiential learning will be 
incorporated into baccalaureate 
degree education to enhance 
the academic preparation. This 
will provide the opportunity for 
students to apply academics to 
real world situations and explore 
different practice areas within the 
nutrition and dietetics profession. 
Institutions have the flexibility 
to use new models such as 
simulations and other approaches 
to integrate these experiences 
within their curriculum. 

5. Expand the number of Board 
Certified Specialist Credentials 
in focus areas where there is a 
reasonable pool of practitioners 
to justify the cost of development 
and maintenance of the 
credential, and develop a system 
to recognize RDs practicing in 

New from the  
House of Delegates
Mara Vitolins, DrPH, MPH, RD
 

those areas where numbers are 
too small to justify the financial 
investment. 

6. Define and develop advanced 
practice credentials for the 
nutrition and dietetics profession, 
which would be similar to 
advanced practice nursing.   

7. Support a comprehensive 
marketing, branding and 
communication campaign to 
support the development and 
implementation of these changes 
to promote understanding of  
the education, credentialing and 
career continuum in nutrition and 
dietetics.   

Dietitians who are currently 
in practice will not have to 
meet the new requirements. 
Please read the report which is 
available on eatright.org under 
Members>Practice>Council on 
Future Practice>Visioning Report 
- select the View Final Report (the 
second report) to open the March 
2013 version

Academy Advocacy 

1. The Treat and Reduce Obesity 
Act, a bill that would expand 
coverage for RDNs to provide 
intensive behavioral counseling 
for obesity outside of the primary 
care setting, was just introduced 
in the House (HR 2415) and 
will be soon introduced in the 
Senate.  This bill would give CMS 
the authority to allow registered 
dietitian nutritionists and other 
qualified healthcare practitioners 
to independently provide and 
be reimbursed for intensive 
behavioral therapy for obesity to 
Medicare participants. 

 

2. The Academy has collaborated 
with members of Congress and 
partner organizations including 
the American Society for 
Metabolic and Bariatric Surgery, 
American Society of Bariatric 
Physicians, the Obesity Society 
and the Obesity Action Coalition, 
for nearly two years to initiate 
this legislation.  The Academy’s 
involvement is an outgrowth of 
its continued strategy to expand 
reimbursement opportunities for 
members. 

 
Next Steps in the Academy 
Advocacy Plan

1. This bill will be heard by the 
House Energy and Commerce 
Health Subcommittee and the 
Senate Finance Subcommittee 
on Healthcare.  To move this bill 
out of committee and onto each 
chamber’s floor, the Academy will 
initiate a comprehensive advocacy 
plan.  The strategy will consist 
of two phases.  The first phase 
will focus on building support 
with members of Congress who 
serve on the committees where 
the bill is assigned (also known 
as “committee of jurisdiction”).  
The second phase will begin 
when the bill is approved by the 
committee and brought forward 
to all members of each chamber 
for discussion. 

2. During phase one, the Academy 
will be working with specific 
Affiliates to garner support for 
the bill.  Once there is support 
and it appears that the bill will 
move forward, all affiliates and 
Academy members will be asked 
to participate in the advocacy 
campaign.  This will be known as 
“phase two.”
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3. We will be asking members of 
the Board of Directors, HOD, 
LPPC, ANDPAC and the Coding 
and Coverage Committee to 
participate in district meetings 
with members of Congress to the 
extent possible. 

4. The Academy will send a 
communication to the public 
policy leaders, including the 
reimbursement representatives,  
that gives an overview of 
the proposed legislation and 
outlines the role of affiliates and 
DPG leaders in the grassroots 
campaign. 

 

Goals of Academy Advocacy 

1. The main goal of this initiative is to 
pass the Treat and Reduce Obesity 
Act in order to expand coverage 
for our members.  However, we 
recognize that there are other 
opportunities within this effort, 
such as: 

2. Educating members of Congress 
about the role of the RDN in 
obesity treatment; 

3. Engaging Academy members to 
connect and develop in district 
relationships with their legislators; 
and 

4. Informing Academy members  
 about our policy efforts.  
The RDPG leadership looks forward 
to updating you on the status of 
the Treat and Reduce Obesity Act in 
future communications.  

All RDPG members are eligible to join the 
group’s electronic mailing list, a benefit 
provided for the purpose of networking, 
communicating announcements, or asking 
research-related questions. 

To join the list, send an email to RDPGgroup@
gmail.com, including your name, Academy 
membership number, and the email that you 
prefer to use for this listserv. After your request 
is received, you will be sent an invitation to 
join the group from the Google Group site, in 
addition to a confirming email from the RDPG.

If you are currently a electronic mailing 
list member, no action is required; your 
membership will continue for the coming year 
if you renewed your RDPG membership.

Thank you for participating in this useful 
member benefit.

Marilyn Briggs, PhD, RD
RDPG Secretary (2011-2013)
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Irritable Bowel Syndrome and Inflammatory 
Bowel Disease: Etiologies and Dietary Links
Jennifer Swallow, RD, LD1
1Graduate Student and Dietetic Intern, Bowling Green State University

Student Research

Background

Irritable bowel syndrome (IBS) 
affects 60 million Americans or 19% 
of the US population, which makes 
it twice as common as diabetes.1,2,3 
Three million Americans suffer from 
inflammatory bowel disease (IBD), 
which includes Crohn’s disease 
(CD) and ulcerative colitis (UC). IBD 
prevalence is increasing and has 
become one of the most common 
inflammatory autoimmune diseases 
after rheumatoid arthritis.4 Porter et 
al found that IBS patients are nine 
times more likely to develop IBD 
than controls.5 Furthermore, Garcia-
Rodriguez et al discovered a 16.3 fold 
increase in risk of IBD in a cohort of 
IBS patients.6 First-degree relatives 
of IBD patients have, at minimum, 
triple the risk of developing IBD as 
compared to healthy controls.7 

IBS and IBD patients present with 
overlapping symptoms, which 
include abdominal pain, cramping, 
bowel movements irregular in 
both frequency and composition, 
and mucus in the stool.4 Patients 
report IBS-like symptoms prior to a 
diagnosis of IBD, and IBD patients 
in remission report an increase in 
IBS symptoms.8 Though symptoms 
are similar and overlapping, the 
etiologies and mechanisms are 
somewhat different. Both IBS and 
IBD display immune irregularities 
and abnormal intestinal flora, 
and both result from chronic 
inflammation involving pre-
inflammatory cytokines. However, 
IBD symptoms arise from a cellular 
auto-immune response to luminal 
antigens. Subsequently, the body 
releases histamine via mast cells 
concentrated in intestinal mucosa 
thereby promoting vasodilation. 

The ensuing release of inflammatory 
prostaglandins and cytokines is 
related to the pain felt in IBS.9.10 
This article discusses the symptoms 
of IBS and IBD, outlines the 
potential etiologies including diet 
composition, analyzes current/
common treatments, and suggests 
future directions for research.

Potential Etiologies  

Digestion starts in the mouth, and 
progresses through the esophagus, 
stomach, small intestine, and the 
colon . Most of the nutrients are 
absorbed in the small intestine while 
the colon extracts water from food 
waste. Inflammation can alter this 
process and cause abnormal bowel 
movements. UC and IBS are both 
diseases which affect the colon 
while CD can affect any part of the 
gastrointestinal tract. 

Researchers in Italy found that high 
animal protein intake, specifically red 
meat (OR=7.8) and cheese (OR=3.7), 
is associated with CD risk.11 This 
study also reported an association 
between high margarine intake and 
UC (OR=21.37).11 In a Danish study, 
high intake of arachidonic acid 
(AA) as measured by adipose AA 
content, led to a four-fold increased 
risk of UC.12 According to the 
National Cancer Institute, chicken, 
chicken mixed dishes, eggs, beef, 
and processed red meats are the 
top sources of AA in the American 
diet.13 Desserts, salad dressing, and 
potato chips also contribute a large 
proportion of this fatty acid via the 
conversion of omega-6 fats to AA in 
humans.13 Recently, scientific reviews 
in the US and Europe analyzed 
dietary intake and the risk of IBD. 
The American review concluded that 

high intake of total fat, omega-6 
fatty acids, and meat protein were 
associated with an increased risk of 
Crohn’s disease and ulcerative colitis 
whereas fiber, fruit, and vegetable 
intake decreased risk.14 One of 
the studies included in this review 
reported a correlation between risk 
of CD and increasing total intake 
of protein (p-value=0.04).14 The 
European review found that high 
intake of meat (OR=3.2), especially 
red and processed meats (OR=5.9) 
may be associated with risk of 
inflammatory bowel disease and 
relapses.15 Authors of this review also 
mention that high levels of AA were 
discovered in the colonic mucosa of 
IBD patients compared to healthy 
controls.15 In Japan, an increase in 
milk protein and animal protein 
intake was associated with a rise in 
CD (p-value<0.001).16 French studies 
in 2010 demonstrated a correlation 
between meat and fish intake 
(p-value=0.02) as well as total animal 
protein (p-value=0.005) and IBD but 
not dairy or egg intake.17 

Biomarkers 

Gastroenterologists do not 
commonly use blood biomarkers 
to assess IBS or IBD disease status. 
Instead, endoscopy is utilized to 
confirm diagnosis in IBD patients 
while a medical history and relevant 
questions are used to diagnose 
IBS in a clinical setting. Serum high 
sensitivity (Hs)-C reactive protein 
(CRP), a measure of inflammation 
in the body, is a biomarker used in 
research for assessing improvement 
or change in IBS disease status.18 Hod 
et al demonstrated the sensitivity 
and specificity of elevated Hs-CRP 
levels are 60% and 68% respectively 
for differentiating between healthy 
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patients and IBS patients.18 On the 
other hand, Langhorst and associates 
found Hs-CRP along with fecal 
lactoferrin, calprotectin, and PMN-
elastase to have 77%, 81%, 46% 
and 83% diagnostic accuracy based 
on endoscopy, respectively.19 The 
diagnostic accuracy of these tests 
for CD or UC was still significant but 
slightly decreased compared to IBS 
(p-value<0.05). In 2008, Harvard 
Medical School scientists used 
ten biomarkers to diagnose IBS.20 
These included interleukin-1β (IL-1β), 
growth-related oncogene-alpha 
(GRO-α), brain-derived neutrophic 
(BDNF), anti-saccharomyces 
cerevisiae (ASCA IgA), antibody 
against CBir1 (anti-CBir1), antihuman 
tissue transglutaminase (tTG), tumor 
necrosis factor -like weak inducer of 
apoptosis (TWEAK), antineutrophil 
cytoplasmic antibody (ANCA), tissue 
inhibitor of metalloproteinase-1 
(TIMP-1), and neutrophil gelatinase-
associated lipocalin (NGAL). IL-1β is a 
pro-inflammatory cytokine which is a 
major player in the pathophysiology 
of IBD.20 These tests had a diagnostic 
accuracy of 70% and were 
inexpensive compared with other 
diagnostic modalities.20 A convenient 
method for early diagnosis of IBS 
could vastly improve the quality of 
life of millions of people. Almost 
50% of patients with IBS live with the 
disease for at least five years before 
being properly diagnosed; therefore 
a convenient method for diagnosis of 
IBS can vastly improve quality of life 
for millions.20 Gene expression has 
also been analyzed for diagnosis of 
IBS. Del Valle-Pinero and associates 
discovered that chemokine C-C motif 
ligand 16, expressed by the liver, was 
up-regulated by over seven-fold in 
IBS versus control patients.21

Conditions and Dietary Practices 
Promoting Inflammation

The sedentary and indulgent 
American lifestyle fosters a tendency 
toward inflammation. Overweight 
and obesity contribute to a host of 
inflammatory anomalies exhibited 
by the rise in pro-inflammatory 
cytokines: TNF-α, IL-1β, and IL-6. 
Obesity is also associated with an 
increased level of fecal calprotectin 
(p-value<0.01).22 Obese women have 
a two-fold greater concentration of 
circulating IL-1β and higher TNF-α 
and IL-6 concentrations compared 
to women of normal weight.23 
Weight loss resulting in the decrease 
of four body mass index (BMI) 
points can decrease IL-1β and IL-6 
concentrations by nearly half, and 
decrease TNF-α by 31%.23,24 

A diet rich in saturated fat increases 
pro-inflammatory gene expression 
in adipose tissue.25 Many of the 
most popular American dietary 
components, such as cheese, 
margarine, and red meat, are pro-
inflammatory foods.11 This explains 
why the typical American diet, 
which is low in fruits and vegetables 
but contains high amounts of 
meat, refined grains, and dessert 
products, creates a pro-inflammatory 
state in the body.26,27 Nappo et al 
demonstrated a 56% increase in 
circulating TNF-α and 75% increase 
in IL-6 after a high fat meal was 
consumed by healthy patients. 
Conversely, these elevations did 
not occur in the same subjects after 
consumption of a high carbohydrate 
meal.28 Another clinical trial with 
human subjects showed that the 
percentage of TNF-α and IL-1β 
expressed during the fasting state 
was negligible. Nevertheless, when 

these subjects consumed a meal 
of whole milk, a plain bagel, cream 
cheese, margarine, boiled egg, 
and cantaloupe, their postprandial 
state after three hours and six hours 
exhibited an increase of sevenfold 
and eightfold in TNF-α and similar 
rise in IL-1β.29 

Recently, 40 food items were 
analyzed for their ability to induce 
the secretion of pro-inflammatory 
cytokines in human cells.30 The main 
difference between inflammatory 
foods and non-inflammatory foods 
were the levels of Toll-like receptor 
2 (TLR2) and Toll-like receptor 4 
(TLR4) stimulants. While most foods 
(especially fruits and vegetables) 
contained undetectable levels of 
these stimulants, meat products and 
processed foods were the main foods 
with significant amounts of TLR2 or 
TLR4 stimulants. In fact, cheese, ice 
cream, chocolate, turkey, and pork 
induced the highest levels of TNF-α 
cytokine secretion. Yogurt, cheese, 
chocolate, turkey, and pork elicited 
the highest levels of IL-6 cytokine 
secretion.30 

A mechanism which explains the 
high TLR2 and TLR4 stimulant 
effects in certain foods is called 
endotoxemia. Particularly animal-
based foods, such as hamburger, 
contain large microbial loads nearing 
107 colony forming units. These 
bacteria carry endotoxins which 
cannot be destroyed through any 
common cooking or processing 
methods.31 In essence, digestion of 
a high-saturated fat meal elevates 
circulating endotoxins within one 
hour after a meal.31 
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Anti-inflammatory Practices and 
Factors

Favorable changes in cytokine and 
inflammation levels occur with 
weight loss in overweight or obese 
patients.32,33 Many plant foods and 
oils have anti-inflammatory effects as 
well. Eating merely four servings of 
legumes per week can lower serum 
CRP levels by 40% in two months for 
overweight and obese subjects.34 
Extra virgin olive oil, tomato juice, 
walnuts, red wine, flax seed meal, 
black tea, and sweet cherries are 
examples of foods proven to lower 
inflammation.35 

Gopinath et al found that increasing 
nut consumption by 1.4 grams, which 
is the equivalent to an ounce of nuts, 
is associated with a 49% decrease in 
mortality from chronic inflammatory 
diseases in adults 49 years or older.36 
Eating up to 4.7 grams of nuts per 
day protects against inflammatory 
disease mortality for 15 years 
(p-value<0.001).36 Though fish oil 
has anti-inflammatory properties, 
the evidence is weak for benefits 
of fish intake in patients with 
inflammatory bowel disease.36 The 
daily consumption of purple potato 
significantly decreases inflammation 
(p-value=0.07), oxidative stress 
(p-value=0.08), and blood pressure 
in hypertensive men (by 4%).37,38 
Vegetarian diets, especially vegan 
diets, lower leukocyte and CRP levels 
in comparison to omnivorous diets 
(p-value=0.03).39,40 Incorporating a 
variety of fruits and vegetables in the 
diet is a key component in lowering 
chronic inflammation. CRP levels are 
significantly lower (p-value=0.02) in 
individuals who eat various fruits and 
vegetables compared to those who 
limit the type (but not the amount) of 
produce they eat.41 

IBS Treatments

In the past, medical professionals 
have attempted a variety of methods 
to treat IBS symptoms. A low-residue 
diet is usually recommended for 
IBS in clinical settings. One study 
showed that supplementation 
with wheat bran or partially 
hydrolyzed guar gum improved 
symptoms of abdominal pain and 
bowel habits in patients with IBS.42 

However, Rees et al showed that 
fiber supplementation was not 
better than placebo at diminishing 
IBS symptoms.43 In fact, Austin 
and associates used a very low-
carbohydrate diet for four weeks 
to treat IBS patients. Thirteen out 
of seventeen patients completed 
the study, and ten reported relief of 
symptoms.44 

A number of clinical trials have used 
probiotics and other medications 
to treat IBS patients. Kajander et 
al investigated the effects of a 
multispecies probiotic supplement 
on IBS patient symptoms. This 
supplement decreased distension 
and abdominal pain in the 43 
patients participating in the 
treatment group.45 In 2002, 
researchers investigated the effects 
of Lactobascillus plantarum 299v in 
a double blind, placebo controlled, 
cross-over, four week trial. They 
found that this probiotic did not 
significantly improve symptoms 
in patients with IBS.46 However, 
Ducrotte et al treated IBS patients 
with the same probiotic species for 
four weeks and found significant 
improvements in patient symptoms, 
such as bloating and abdominal pain 
(p-value<0.01).47 

IBD Treatments

Patients with IBD often attempt 
dietary approaches to allay their 
symptoms. A diet high in fruits and 
vegetables and low in processed 
foods and meat appears to benefit 
IBD patients.48 Elimination of dairy 
is common among patients with UC 
although it seems to have little or no 
effect on relapse.49 Typically, CD is 
characterized by periods of inactivity 
followed by active inflammation 
accompanied by malnutrition and 
malabsorption. For this reason, 
adequate nutrition is imperative 
and clinicians use enteral nutrition 
to help increase drug tolerability.50 
Enteral formula enriched with 
omega-3, fiber, and arginine has 
proven beneficial for CD remission.51 
Common food intolerances reported 
by CD outpatients include dairy, 
cereals, and yeast.51 

IBD is frequently treated with drugs 
and surgery. Five groups of drugs 
are used for CD: aminosalicylates, 
steroids, immune modifiers, 
antibiotics, and biologic therapy. 
Surgery is recommended for up 
to 75% of Crohn’s patients.52 Four 
types of medications are used 
for UC: aminosalicylates, steroids, 
immune modifiers, and antibiotics. 
Drug therapy is not successful 
in up to 33% of patients, and 
complications arise which leads 
physicians to perform surgical 
procedures.52 Surgical removal 
of the affected intestinal area is 
known as the “cure” for UC in the 
mainstream medical community.52 
Burt et al saw improvement 
and reduced requirement for 
immunosuppressive therapy in 
Crohn’s patients after receiving 
high dose cyclophosphamide and 
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antithymocyte globulin followed by 
autologous hematopoietic stem cell 
transplantation in 91% of patients 
at one year and 63% at two years.53 
With diet therapy, Mitsuro et al found 
that a nearly exclusive vegetarian 
diet could prevent relapse of Crohn’s 
disease in 100% of compliant 
patients for one year and 92% of 
patients after two years.54 

Conclusion

The current recommendation of 
a low-residue and essentially low 
fiber diet for IBS and IBD patients 
may be outdated, as plant foods 
contain residue and fiber. Although a 
meat-rich diet can induce low-grade 
inflammation, there is evidence that 
a plant-based diet may decrease 
inflammation via naturally present 
bioactive compounds.28 Therefore, 
a plant-based diet can plausibly 
reduce risk of IBS and IBD. This 
approach is invariably less “radical” 
than the current method of invasive 
surgery and total colectomy in severe 
cases of IBD. Future investigations 
should compare the effects of an 
anti-inflammatory vegetarian diet 
to conventional treatments on IBS 
and IBD disease activity indices 
and inflammatory biomarkers. A 
randomized, controlled, clinical trial 
in which dietary intake could be 
closely monitored along with serum 
tests, fecal tests, symptom frequency, 
and symptom intensity would be 
ideal. 
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The Chair’s Message
Nancy Emenaker, PhD, RD
RDPG Chair

We extend a warm welcome to 
our new and returning Research 
DPG members for the 2013-14 
year! As clinician researchers and 
educators we understand the pivotal 
position our research work plays 
in laying a solid evidence-based 
foundation underpinning nutrition 
and dietetics practice. This year, I 
challenge each member to become 
more fully engaged in our Research 
DPG. Volunteer positions come in 
many shapes and sizes and time 
commitments need not be lengthy. 

As a Research DPG member, take 
advantage of our many resources 
including The Digest, our quarterly 

online newsletter and electronic 
mailing list which including Academy 
announcements, research and 
funding opportunities and job 
notices as well as free access to our 
research toolkit and networking 
opportunities with colleagues across 
the country and around the globe. 
We encourage you to network online 
and in person - one such opportunity 
is at the Annual Research DPG 
member business meeting this year 
in sunny Houston, TX!

As Chair, I would also like to thank 
our outgoing Chair, Chris Taylor, 
and the other outgoing Executive 
Committee members for their vision 

and dedication to the Research DPG. 
On a personal note, I am excited to 
work beside each of you as we work 
towards our common mission of 
dietetics excellence. Together we 
can continue building on our strong 
50 plus year Academy legacy of 
nutrition research excellence with 
the vision of what future practice 
can be and a purposed eye towards 
supporting those we serve and 
empowering those coming after to 
whom we will pass the torch. 

Best wishes,
Nancy Emenaker, PhD, RD
2013-2014 Chair
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Summer Greetings,  
Research DPG Members!
Karin Pennington, MS, RD, LD
RDPG Treasurer

Treasurer ’s Report

Welcome returning RDPG 
members and new members!  
This annual report lists our 
financial status from the past 
year, from June 2012 to May 
2013, and it outlines our budget 
for this current fiscal year.  Last 
year, we ended with $35,880 in 
income and $27,272 in expenses, 
which resulted in a positive 
reserve of $8608 and a 99% 
reserve percentage. We need 
to keep our reserve percentage 
about 100%, and we finished 
the year in a financially sound 
situation!  For this year’s budget, 
we have added a continuing 
education writer, and we have 
broadened the page range of 
The Digest, considered one of 
the many member benefits.  
Membership continues to be 
extremely important – with 
increased membership, this 
adds increased income and we 
can then continue to maximize 
member benefits to you.  I look 
forward to serving my second 
year as the treasurer, and I 
hope to see you all at FNCE® in 
Houston, Texas!  

Karin Pennington, M.S., R.D., L.D.
RDPG Treasurer

Research DPG 2012-13 Budget
  Annual  As of
  Budget ($) May ($)
Revenue Membership 17,535 17,811
 Grants/Contracts 6,500 15,009
 Interest Income   — 3,060
  24,035 35,880
    
Expenses Lodging/
 Subsistence 993 2,892
 Transportation 5,700 1,461
 Professional/
 Consulting 2,000 2,840
 Postage 450 33
 Teleconferences 230 65
 Member Dues/
 Fees 1,203 261
 Outside Services 3,200 100
 Awards 4,600 4,600
 Audio Visual  0 2,916
 Food Service 5,000 11,773
 Printing/Copying 650 281

 Other 50 50
  24,076 27,272
               NET -141 8,608  
  
Reserve May 2013 
 Reserve 24,076 19,247
 Reserve  
 Percentage — 99%

Research DPG 2013-14 Budget
  Annual 
  Budget ($)
Revenue Membership 18,580
 Grants/Contracts 8,000
 Interest Income   —
  26,580
   
Expenses Lodging/
 Subsistence 1,393
 Transportation 5,310
 Professional/
 Consulting 1,500
 Postage 150
 Teleconferences 90
 Member Dues/
 Fees 973
 Outside Services 5,200
 Awards 4,600
 Audio Visual  0
 Food Service 5,250
 Printing/Copying 100

 Other 50
  28,116
               NET -1,536 
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Member Spotlight

CDR Merel Kozlosky, MS, RD 
Erin Gaffney-Stomberg, PhD, RD

CDR Merel Kozlosky, MS, RD currently 
works for the National Institutes 
of Health (NIH) Clinical Center in 
Bethesda, MD. Her job at the NIH is 
comprised of three roles: Supervisory 
Metabolic Dietitian (2004 – present), 
Dietetic Internship Director (2007 – 
present), and Deputy Chief of Clinical 
Nutrition Services (2010 – present). As 
Supervisory Metabolic Dietitian, she 
manages the NIH Clinical Center’s 
metabolic research kitchen and 
metabolic health technicians, cooks, 
and food service workers, and plans, 
designs, and implements metabolic 
diet studies. As Dietetic Internship 
Director, she directs the NIH Dietetic 
Internship which is a 45-week long 
dietetic internship for four dietetic 
interns annually with a concentration 
in clinical nutrition research. As Deputy 
Chief of Clinical Nutrition Services, 
she assists with the management of 
ten clinical and metabolic research 
dietitians.  

She is also an officer (currently 
Commander) in the United States 
Public Health Service Commissioned 
Corps, a uniformed service of public 
health professionals, and upholds the 
mission of protecting, promoting, and 
advancing the health and safety of 
our nation. She currently serves as the 
Preventive Medicine Branch Director for 
a rapid deployment force (RDF) team 
and has deployed five times, including 
on an international joint forces training 
mission, a federal medical station 
in Texas after Hurricane Ike, and to 
Operation Lone Star along the Texas-
Mexico border for a joint military 
and civil humanitarian medical 
mission. Read on below to learn 
more about CDR Kozlosky’s exciting 
and stimulating career as a nutrition 
researcher and educator.

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

I completed a Bachelor of Arts in 
Biology from Rice University in 
Houston, Texas in 1998 and a Master 
of Science in Nutrition Education 
from Columbia University, Teachers 
College in New York, New York in 
2001. I then completed the National 
Institutes of Health (NIH) Dietetic 
Internship from 2001-2002 and 
became a Registered Dietitian in 
2002. 

My first position as a dietitian was 
as a Pediatric Clinical Dietitian at 
Johns Hopkins Children’s Center 
from 2002-2003. While I enjoyed this 
position, I missed the exposure to 
research that I had during my dietetic 
internship at NIH and so I took a 
position as a Research Nutritionist 
at the then Johns Hopkins General 
Clinical Research Center in 2003 
(now Johns Hopkins Institute for 
Clinical and Translational Research). 
Subsequently, I accepted a position 
as the Supervisory Metabolic 
Dietitian at the NIH Clinical Center 
in 2005. Throughout my nine years 
at the NIH Clinical Center, I have 
been fortunate to take on more and 
more responsibility and now hold a 
deeply satisfying position combining 
research, education and training, 
and management. I am continually 
stimulated by my position and the 
research environment at the NIH 
Clinical Center.  

Could you please summarize your 
current research for us?

In my position as Supervisory 
Metabolic Dietitian at the NIH Clinical 
Center, as opposed to having a 
specific research focus and running 

my own protocols, I currently serve 
as an Associate Investigator on six 
protocols and provide support to 
over twenty protocols that involve 
metabolic research diets. In this 
environment, I work with several 
research teams from several different 
NIH institutes and specialize more 
in metabolic research diets and 
producing them in a research kitchen 
than in a particular area of nutrition 
research. Several of the research 
protocols I support expand the body 
of knowledge on energy intake, 
loss of control eating, pediatric 
obesity, and genetic indicators of 
pediatric overweight. The basis of 
all the metabolic research diets is to 
formulate diets to contain specific 
levels of calories and macronutrients 
(and sometimes micronutrients) and 
weigh all food items before and after 
consumption to ascertain true intake. 
 
I have co-authored sixteen peer-
reviewed publications in the 
American Journal of Clinical Nutrition, 
Appetite, Clinical Pediatrics, Diabetes, 
Eating Behavior, International 
Journal of Obesity, Journal of Clinical 
Endocrinology and Metabolism, 
Journal of Consulting and Clinical 
Psychology, and Journal of Pediatrics, 
and numerous abstracts/posters 
presented at national professional 
association meetings. 

In addition, as the NIH Dietetic 
Internship Director, I incorporate 
clinical nutrition research 
experiences into the internship 
curriculum. The NIH Dietetic Interns 
complete a research project annually. 
Previous research projects have been 
presented at Academy of Nutrition 
and Dietetics’ affiliate meetings and 
one was published in the Digest in 
2012. 

CDR Merel Kozlosky, MS, RD
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How did you become involved/
interested in your current line of 
research?

My interest in clinical nutrition 
research and metabolic research 
diets stems from my experiences 
as a masters student at Columbia 
University’s Teachers College and as 
a dietetic intern in the NIH Dietetic 
Internship. Exposure to research 
during my training to become a 
registered dietitian sparked my 
interest in research and got me 
hooked. As I entered the professional 
world as a registered dietitian, I 
found myself continually seeking 
out the challenge and stimulation 
of research. I have found that the 
field of research is what keeps me 
continually excited in my job as there 
is always something new to learn 
and explore and my job is never “the 
same old thing.” 

CDR Kozlosky, what advice would 
you give to a young researcher 
for developing a successful line of 
research?

Having mentors as a young 
researcher is one of the key elements 
to developing a successful line 
of research. I encourage young 
researchers to find mentors working 
in the area of nutrition that most 
interests them. Working with a 
mentor, you should take in all the 
knowledge and experience you can 
and continually ask questions and 
challenge thoughts to develop a 
deeper and deeper understanding of 
the research process and a particular 
area of nutrition. 

What are your career goals?

I am highly committed to the United 
States Public Health Service (USPHS) 
Commissioned Corps mission and 

expect to serve my entire career as a 
USPHS officer, protecting, promoting, 
and advancing the health and safety 
of our nation. I want to continue 
to advance my career within PHS 
agencies, taking on increasing 
responsibility to continue to impact 
public health. I hope to continue to 
always incorporate research as well 
as education and training of others in 
my future positions. Research is what 
keeps me challenged and stimulated, 
and education and training of others 
fulfills my desire to continually 
support the future of the dietetics 
profession. 

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

My affiliation with the Academy 
has strengthened my knowledge 
base, introduced me to a varied 
network of mentors and contacts, 
and provided me with leadership 
experience. As I applied what I 
gained from the Academy to my 
jobs, I was able to position myself 
well for advancement in my career. 
I am currently a member of the DC 
Metro Area Dietetic Association 
(DCMADA), Research DPG, and 
Nutrition and Dietetics Educators 
and Preceptors DPG.  I have also 
been a member of the National 
Association of Bionutritionists (which 
has a relationship with the Research 
DPG), a supportive professional 
organization which provided 
me with numerous mentors and 
resources.  

I served as Recording Secretary 
and Chair of several committees 
for DCMADA which provided me 
with leadership experience that I 
have transferred into my current 
position as well as network contacts 

within my local area. I have attended 
several FNCE® meetings where I 
learned a great deal by attending 
sessions, but I gained even more 
by networking and establishing 
connections with other dietitians 
and researchers in the field. Through 
the Academy, I have collected a 
large group of local and national 
contacts with whom I am able to 
network and call upon when I have 
questions or needs related to their 
areas of expertise. I continually utilize 
Academy resources to stay current 
within the nutrition field. Resources 
such as DPG electronic mailing 
lists, the Nutrition Care Manual, the 
Evidence Analysis Library, webinars, 
and various toolkits are invaluable. 
Overall, the Academy has broadened 
my knowledge by providing me with 
resources whether they are books, 
online tools, or other dietitians and 
professionals. 

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

Research is absolutely essential to 
the field of dietetics as we must 
continually seek out additional 
knowledge about the role of foods 
and nutrients in agricultural systems, 
individual’s health, and public health. 
We must continue to research current 
foods and nutrients as well as new 
food products and ingredients that 
appear in the marketplace in the 
future. Research is the backbone of 
what all registered dietitians apply 
on a daily basis.
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Since the beginning of the 
nineteenth century, the prevalence 
of immunoregulatory problems has 
rised.1  For example, in 1998 about 
one in five children in industrialized 
countries suffered from allergic 
diseases such as asthma, allergic 
rhinitis or atopic dermatitis.2 One 
attempt to explain the correlation 
between the rise in autoimmune 
diseases and allergies occurring 
during the urbanization period 
of the United States and parts of 
Europe is the Hygiene Hypothesis. 
The actual phrase, “Hygiene 
Hypothesis”, was first used by 
Strachan in 1989 in his discussion of 
hay fever and family size;2 but to fully 
appreciate the predictive value of 
this epidemiological hypothesis one 
must travel back to the Paleolithic 
period which dates to >10,000 BCE.

Prior to the Neolithic period, humans 
existed in small groups and occupied 
the roles of hunter, gatherer and 
scavenger.  Because of the exposure 
to wild game, botanicals and carrion, 
the gut of early man contained a 
plethora of parasites, viruses, bacteria 
and various microbiota.  This early 
cornucopia of microorganisms was 
primarily commensalistic; therefore 
the immune system of paleolithic 
man did not mount a response 
against them. This co-existence 
as well as co-evolution between 
microbes and man explains another 
phrase commonly used to further 
explain the Hygiene Hypothesis: 
Old Friends.3 The different strains of 
heirloom bacteria or “Old Friends” 
are critical for shaping the immune 
system and preserving the intestinal 
barrier, protecting against leakage.

As man moved from the Paleolithic 
to the Neolithic period, social 
groups expanded, and permanent 

The History of the Hygiene 
Hypothesis
Jody L. Vogelzang, PhD, RD, LD, FADA, CHES

communities were formed. 
Humans abandoned the hunter-
gatherer lifestyle for one of raising 
domesticated livestock and farming 
which provided stabilization in 
dietary intake. Along with the 
stabilization of the food supply, 
Neolithic communities had greater 
exposure to untreated fecal matter 
from livestock which often ran 
off from the animal pens into the 
drinking water. This exposure to a 
variety of new animal viruses caused 
major microbial changes in the gut 
and has been labeled the “First 
Epidemiological Transition”. This 
change promoted the development 
of epidemic diseases. Cholera, plague 
and typhus spread rapidly through 
the communities and were directly 
related to untreated sewage in the 
water supply.3

The “Second Epidemiological 
Transition” occurred in the 1800s as 
developed countries transitioned 
from the pre-industrial to the 
industrial era. More people lived 
in cities, and with the urbanization 
of Europe and the United States, 
streets were paved, animals were 
tended outside of the city, reducing 
contamination of the water supply 
and personal hygiene improved as 
did the safety of the food supply.  
The microbes of the gut responded 
to this change in hygiene by 
decreasing the variety of microbiota. 
One of the microorganisms lost 
during the 19th century were worm- 
like parasites collectively referred 
to as helminths.  These worms 
(roundworms or flatworms) were 
endemic to the intestinal tract up 
to the early 20th century.  In less 
developed countries over one 
billion people still have colonies 
of helminths in their intestines.  

These worms appear to reduce the 
response of the immune system in 
order to form colonies.  They appear 
to control effector pathways of 
the immune response and prevent 
inflammation.4

While no one would advocate for a 
return to the days of massive cholera 
epidemics, the improvement in 
hygiene, vaccines and antibiotics led 
to a gene-environment crises as “Old 
Friends” over time were removed 
from the modern environment.5  
The development of active artificial 
immunity resulting from wide-spread 
immunizations triggers the immune 
system to produce antibodies 
against infectious antigens and could 
actually inhibit responses to weaker 
antigens such as auto- antigens and 
allergens.6

Importance of “Old Friends” 
in Allergic and Autoimmune 
Diseases

Hypotheses are generated through 
observation. With the concept of 
the Hygiene Hypothesis, Strachan 
attempted to correlate the 
occurrence of hay fever with family 
size. In his research he noted that 
hay fever was inversely related 
to the number of children in the 
household.  It appeared that younger 
siblings were less likely to develop 
hay fever or allergic rhinitis because 
of early exposure to the antigens 
brought into the household by 
older siblings. This finding also led 
Strachan to comment that a “window 
of exposure” existed and was critical 
to the development of a healthy 
immune system.3

Strachan’s research was foundational 
to a number of other studies which 
tested the Hygiene Hypothesis as a 
possible explanation for allergic and 
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autoimmune diseases. Kramer et al. 
(2008) conducted an observational 
study of asthma occurrence in 
Belarusian children as a follow-up 
to a Breastfeeding Intervention 
Trial.1 Their findings supported 
the Hygiene Hypothesis in that 
pet ownership, contact with farm 
animals, the presence of younger 
and especially older siblings living in 
rural areas decreased the incidence 
of asthma. In this study of almost 
14,000 children, breastfeeding was 
not found to be protective against 
allergic reactions.

In 2010, Okada, Kuhn, Feillet and 
Bach published an interesting article 
correlating the rise of asthma to 
the decrease of infectious disease.6 
Hygiene as a result of increased 
socio- economic level may explain 
why asthma, Type 1 diabetes and 
multiple sclerosis were increased 
in well developed, high income 
countries.  While other risk factors 
such as diet and genes may explain 
the rise in allergies and autoimmune 
disease, Okada et al provide a strong 
international case for the Hygiene 
Hypothesis.

Using the Hygiene Hypothesis in 
Future Medicine

While epidemiological studies 
support the Hygiene Hypothesis, 
laboratory studies with rodents 
also support the “Old Friends” 
theory.  Elliott, Summers and 

Weinstock (2007)7 list several 
animal studies in which helminths 
appeared to provide immunological 
protection from conditions like 
multiple sclerosis, asthma, Graves’ 
hyperthyroidism, food allergies, Type 
1 Diabetes and rheumatoid arthritis.7  
The researchers conclude their article 
with cautious hope that the porcine 
whipworm may have great promise 
in human trials.

Elliott et al (2007)7 leave the reader 
with the strong impression that the 
development of a safe “Old Friend” 
may tame the rising incidence of 
allergic and autoimmune diseases; 
however, Bager et al (2012)8 leave 
the reader with exactly the opposite 
impression. 

Bager et al (2012)8 reviewed records 
relating to prescriptions filled for 
Mebendazole which is used against 
a helminth: Enterbius vermicularis 
(pinworm).  Using data from the Civil 
Registration System in Denmark, a 
cohort of more than 900,000 children 
was screened for Mebendazole 
prescriptions.  The results of the 
study indicated that “enterobiasis did 
not reduce the risk for asthma, type 
1 diabetes, arthritis, or inflammatory 
bowel disease”.8 The size of the 
cohort and the fact that the study 
was completed in a high-income 
country does little to advance the 
Hygiene Hypothesis.

Before we rule out the use of a 
refined helminth treatment in the 
future, it is important to remember 
that Bager et al. (2012)8 looked at 
just one species of worms while 
many more genus and species have 
been identified as “Old Friends”.  
It will be interesting to watch for 
further application of the Hygiene 
Hypothesis in treatment protocols for 
allergic and autoimmune disease.
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Carbohydrate loading and caffeine 
use before an endurance event 
are common tactics to attempt to 
enhance performance. Beets, rich 
in nitrates, are increasingly being 
added to this list of foods with 
performance enhancing capabilities. 
Studies have hypothesized that 
dietary nitrate supplementation may 
improve tolerance to endurance 
exercise.1 This potential benefit 
contradicts previous suggestions 
about nitrate that have indicated 
these compounds have little to 
no health benefits and should be 
avoided because of an association 
with increased cancer risk.2 These 
recommendations applied primarily 
to dietary supplements of nitrate and 
nitrite which are available through 
the Internet and can be toxic. Their 
use should be avoided.2-3

Despite the negative side effects of 
nitrate supplements, recently there 
has been a surge in publications 
that vouch for beneficial effects 
of nitrates from food rather than 
supplements. Compared to nitrate 
or nitrite supplements, consumption 
of nitrate-rich whole vegetables or 
vegetable juice has little health risk; 
these vegetables also contain several 
other health-promoting vitamins, 
minerals, and phytochemicals whose 
activities may complement that 
of nitrate.3 Several vegetables are 
especially high on the list, including 
rocket (arugula), spinach, lettuce, 
radish, beets/beetroot, and Chinese 
cabbage.4 Among these, beet juice 
is increasingly being touted in the 
lay media as a method to enhance 
athletic performance and is being 
‘test-driven’ by several Olympic 
athletes.5-6

In controlled clinical research 
studies, beet juice is a convenient 

Hot Topics in Food Science and Health: 
Beets to Enhance Endurance?
Robin A. Ralston, MS, RD
Center for Advanced Functional Foods Research and Entrepreneurship
Department of Food Science and Technology, The Ohio State University

intervention because a nitrate-free 
beet juice is commercially available. 
This allows a direct comparison 
between nitrate-rich versus nitrate-
free (placebo) beet juice, with the 
presence of nitrate being the only 
difference. Consequently, beetroot 
juice has been investigated in several 
human intervention studies and 
has shown an ability to improve 
measures of both continuous 
endurance exercise7-10 and 
intermittent exercise,11 primarily due 
to improved oxygen use efficiency. 
These studies have shown increased 
length of time until exhaustion,9,12 

reduced time to complete a specified 
distance,7 reduced perceived 
exertion,7 and increased time able 
to hold one’s breath8 after beetroot 
supplementation. While most of 
these studies intervened with a 
concentrated beet juice providing 
increased levels of nitrate (70 ml 
concentrated juice providing 4-5 
mmol nitrate),7-11 significant results 
were also seen with higher doses of 
non-concentrated juice (500 ml beet 
juice providing 6.2 mmol nitrate)12 
and whole, baked beetroot (200 g 
beet providing 8.1 mmol nitrate).13 
Significant results were seen when 
beetroot juice was consumed 
every day for 1-6 days before the 
experiment7,9,11-12 and were also 
seen when beetroot was consumed 
acutely on the day of the experiment 
only.8,10,13 The advantage of 
consuming concentrated beet juice 
is that it requires a lower volume of 
juice to be consumed and may be 
more appealing to consumers, but 
it is encouraging that consuming 
cooked whole beets has a similar 
effect, albeit at very large portion 
sizes (200 g baked beets is nearly 
2.5 cups). While other nitrate-rich 
vegetables have not been evaluated 

for their endurance-enhancing 
ability and while vegetables can 
never replace proper training, it 
seems there is little to lose if an 
athlete chooses to increase his or 
her vegetable intake before a large 
event.
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September 15-20, 2013
ICN 20th International Congress  
of Nutrition
(Granda, Spain)
Call for abstracts: Closed
Website: www.icn.2013.com

October 19-22, 2013
Food & Nutrition Conference 
Expo
(Houston, TX)
Call for abstracts: Closed
Website: http://www.eatright.org/
fnce

November 7-8, 2013
2013 American Institute for 
Cancer Research Conference
(Bethesda, MD)
Call for abstracts: Open until  
September 9, 2013
Website: http://www.aicr.org/
cancer-research/conference/ 
#index.html

Upcoming Conferences
November 12-16, 2013
Obesity Society Annual 
Scientific Meeting
(Atlanta, GA)
Call for abstracts: Open until June 
15, 2013
Website: http://www.obesity.org/
meetings-and-events/annual-
meeting.htm

March 23-26, 2014
Society of Adolescent Medicine 
and Health Annual Meeting
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Call for abstracts: TBD
Website: http://www.
adolescenthealth.org

April 4-6, 2014
Women’s Health 2014: The 22nd 
Annual Congress
(Washington, DC)
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Website: http://
academyofwomenshealth.org/
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Research DPG: Question and Answer
The Use of Technology to Promote 
Nutrition and Physical Activity  
Behavior Change in Youth: A Review

Answers
1.) a
2.) b
3.) c
4.) d

5.) c
6.) a
7.) b
8.) d
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