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ABSTRACT

The Expanded Food and Nutrition Education ProgfaBRNEP) is a federally funded
program to assist people with limited resourcedewveloping knowledge and skills about food
and nutrition. The program targets youth and loeeme families with children. EFNEP
programs exist throughout counties in all 50 statesUS territories. It has been shown to be an
effective program in improving food practices anetary intake.

EFNEP is evaluated by the changes in the baseliestipnnaires and post-intervention
guestionnaires filled out by the participants. Ta¥dhe questionnaires which are pertinent to my
research are the EFNEP Behavior Checklist (BC)2ahidr recall. The BC is a 10 question form
asking participants about recent food related behswThe 24 hr recall is a detailed record of
the foods eaten by the participant in a 24 hr fomeod. The 24 hr recall allows for an analysis
of the nutrient intake of the individual.

There are 11 counties in Ohio which have EFNEP narog. This research will use the
data subsets from all 11 counties, for the 2005286 fiscal years. The Ohio EFNEP program
is facilitated through The Ohio State Universitytéhsion, Department of Nutrition. Funds for
the research are provided through the Ohio EFNBBram budget.

The goal of this research is to determine whickstjons on the BC are sensitive enough
in evaluating EFNEP, and which are not. Sensitivigs assessed through determining the
association of the food behaviors (BC) and acteabbior (dietary intake) interpreted from
nutrient analysis. This will create a framework fiarther research on which questions need to be
changed to accurately assess food behaviors agedpo the 24 hr recall. The advantage of
using the BC is that it is shorter, less expensawng, easier to apply than a 24 hr recall, making it
faster to administer and more understandable op#rticipants to take.

Statistical analysis was performed using a Paird@st of the mean scores from the pre-
and post- BC and pre- and post- 24 hr recall terd@he changes upon completion of the
program. To determine the correlation of the BC 24dhr recall, a one-way analysis of variance
(ANOVA) was applied.

The Ohio EFNEP has been successful in bringingiigbositive changes in participants
in both food behaviors and diet. Although changespasitive, the diets of participants at exit
are still below DRI/Food Guide Pyramid recommerwlafor many of the nutrient and food
groups.

Many nutrition related BC questions had a sigaificrelationship with the 24 hr recall.
Questions from the core 10 BC as well as Additidd@lquestions were related to specific
nutrients, adding value to ability of the BC toessdiet. However, there were also BC questions
that did not show the expected relationship tonilteient addressed in the question. Select
guestions of the BC may be useful to discrimina®veen the groups of participants consuming
the lower and higher amount of select nutrientatie to their self-reported food behaviors.

The BC must be continuously evaluated to imprneevaluation tools used to assess
EFNEP. Although it is able to measure change imptréicipants, when used alone the core 10
BC and additional questions from this research dowlt be able to completely assess diet
independent of 24 hr recall.



INTRODUCTION

The Expanded Food and Nutrition Education ProgiaRNEP) is a United States
Department of Agriculture (USDA) Cooperative StRiesearch, Education, and Extension
Service (CSREES) funded program to assist peoplelimited resources in the areas of diet,
personal development, and practical skills pentgjrio food and nutrition. As of 2004, 35 years
since it began, EFNEP programs covered 800 couintithe 50 states and territories of the
United States, including American Samoa, Microngs@thern Marianas, Puerto Rico, and the
Virgin Islands®

The program consists of a series of lessons @xaral months; including a hands-on,
learn by doing approach. The objectives of thedessre that the participants acquire the
knowledge, skills, and attitudes that allow thenchange behavior towards a nutritionally sound
diet. The lessons also emphasize personal develdpmareas of nutrition, well-being, and
improving the total family diet. Practical skills support these objectives are taught,
encompassing food production, preparation, storsafety and sanitation, and management of
food budgets and other resources such as food stamp

EFNEP targets low-income youth and families witluryg children. In 2004, there were
378,206 youth, 157,809 adults, and indirectly 588,&amily members reached through the
program. The EFNEP program in Ohio reached 5043i&snn the adult program. The total
number of members in these families was 18,486.eVaduation for the Ohio EFNEP program
showed that 82% of participants improved in onenore nutrition practices taught in EFNEP
over the course of the program.

EFNEP has been successful in the past in imprdeiog practices and dietary intake. In
2004, a nationwide evaluation of the program shothat84% of participants improved one or
more food resource management practices, 89% iradriovone or more nutrition practices, and
68% improved in one or more food safety practices.

The EFNEP program is evaluated using the Evaln&ieporting Systems (ERS).
Evaluations are prepared by comparing the dietaakes of participants to the Recommended
Dietary Allowances (RDA) and Food Guide PyramidhB&or changes are also measured and
taken into account for the final evaluatidn.

The Nutrition component of the ERS holds the data the 24 hr recall of the
participants, with analysis of their nutrient intkak he Behavior Checklist (BC) is used to
evaluate the impact of EFNEP on participants srted behavior change. The BC is also
used to assess improvements in the areas of feodn@e management, nutrition practices, and
food handling and safety.

The 24 hr recall is an assessment tool in whiehptirticipants are interviewed
individually, listing detailed descriptions of &lods eaten in the previous 24 hr period. The
process takes approximately 30 mindtesd food models are also used in this proceddeh(
recall can be found in Appendix A.)

The EFNEP BC is an optional part of the ERS. itsists of 10 core questions related to
food behaviors, and a checklist on a likert scélg, sanging from “do not do” to “almost
always”. (EFNEP BC can be found in Appendix B.)



STATEMENT OF PURPOSE

The purpose of this research will be to evaluage*short” tool, or the EFNEP Behavior
Checklist (BC), in and its correlation to the 24réxcall. The goal of this research is to provide
information regarding changes to the BC that asslad to increase the effectiveness of the
program. Another purpose is to develop a more atewvaluation of EFNEP. The benefits of a
more effective program for the participants inclugereased knowledge and application of
positive nutrition choices. These benefits also/gl® increased cost benefit of the program,
making it positive for both the government and plhaeticipants. Spending on the EFNEP
programs each year is approximately 60 millionatsll In 1999 the cost benefits found in lowa
and Virginia were $10.64 and $10.75, respectivedyed for each dollar spent on the progrdm.

If the BC were a sensitive enough tool to acclyassess the participants’ changes in
food behavior, the BC could be administered inddpahof the 24 hr recall. The advantage of
using the BC is that it is shorter, less expensawng, easier to apply than a 24 hr recall, making it
faster to administer and more understandable ®p#rticipants to take.

In evaluating the correlation of the short toolhwthe 24 hr recall, the goal of this
research is to determine which questions on the&ensitive enough in evaluating EFNEP,
and which are not. Sensitivity will be assessedugh determining the association of the food
behaviors (BC) and actual behavior (dietary intak&rpreted from nutrient analysis. This will
create a framework for further research on whiokstjons need to be changed to accurately
assess food behaviors as reported in the 24 hit.reca

Another goal of this research is to determinehfddEFNEP was effective in bringing
about change in participants. Both BC and 24 hallt&dll be the basis to determine what areas
had the most change.

SUMMARY OF RELATED WORK

Development of the EFNEP BC

The core 10 questions of the EFNEP behavior cietakded currently were released in
1996 after the previous 15 question checklist vedsiced. The original 15 checklist was used
from 1993 to 1997. The purpose of this tool waswaluate the food and nutrition behaviors
which lacked evaluation in the ERS methods, inclgdhe 24 hr recall, and various questions
already in the ERS. Questions regarding fat doel fivere reduced since the nutrient analysis
(24 hr recall) portion already provides this ddthe salt related question was kept since it was
the only measure of sodium intak&he checklist was developed through collectiobeifavior
assessment tools already in use from differenestébr the reason that use of similar indicators
would make the newly developed checklist comparabtaose in use. Other resources used
were: published instruments, Glady’s Block simplifiFat Screener, NHANES, and FRAC
Community Childhood Identification Project (CCHIP)Diet quality, food resource
management, food handling/preparation, and masfdiying/self esteem were the four
domains chosen for the checklist. The pilot chetklias evaluated by statistical analyses using
Cronbach’s alpha analysis, and result of pre- asd-fiests. Cronbach’s coefficients tested for
internal reliability of questions related to pregteon methods, fat, salt, and food selection. The
guestions were eliminated if they did not contrétd reliability. For pre- and post- tests, the
means and frequencies of control and treatmentpgraere compared.



The checklist was further reduced to 10 questiand,replaced the 15 question checklist
in 1997. The purpose of the reduction was to stlieanthe tool, creating the same format for all
guestions, and to group them by domain for easiemprehension. Some questions were dropped
due to low pre- post- change, or cause of confusion

External Validation Studies

There were three nutrition related questions enctire 10 question EFNEP behavior
checkilist utilized nationally. Similar question leelveen validated as a part of various Food
Behavior Checklists. Two questions from Townsenal €€ were validated against a 24 hr recall
and biological values, and pertain to question ThenEFNEP survey. The EFNEP BC asks,
“When deciding what to feed your family, how oftém you think about healthy food choices?”
Townsend'’s survey asks, “Would you describe yoat ds excellent, very good, good, fair, or
poor?” This question belonged to the subscaleeadfgliality, and had an excellent correlation
with serum carotenoids, servings of fruit, vitariinwas a stable and sensitive to change, and
equal among ethnicities. The other question fromrigend was, “Do you eat low-fat instead of
high-fat foods?” This question was intended to measat intake, but instead showed change in
the fruit and vegetable subscale. Thus, the questas removed completely from the because of
possible confusion by the educators if it was pllaicethe appropriate subscale.

Townsend also validated a question similar to goe® from the EFNEP survey, “How
often do you use the “Nutrition Facts” on the fdadel to make food choices?” The comparable
guestion was in a subscale for diet quality, ak@@sWhen shopping, do you use Nutrition
Facts on the food label to choose foods?” Thedgliatity subscale also showed correlation with
serum arytenoids, (servings of fruit and vegetalatamin and mineral intake,) vitamin A and C,
fiber, sensitive to change, and equal among etiinesci

Question 10 (EFNEP) asks “How often do your clefdeat something in the morning
within 2 hours of waking up?” Similar questions apped on the test administered in a study of
youth EFNEP. The first question was a part of thedfselection subscale, and the second from
nutrition knowledge. The questions were: “| atedfast or a snack before school today.” “I am
skipping breakfast today, but skipping meals isgomd for you because.... (choice of 2
answers).” Both questions showed and improvemepiefpost test scorés.

Development of Food Behavior Checklists

In 1990 the Nutrition Cancer Prevention PrograntCalifornia Department of Health
Services developed the first Food Behavior CheciBC) nutrition assessment instrument.
The purpose of the FBC was to measure food useedeia adopting a lower-fat, higher-fiber
diet? It consisted of 19 simple yes and no questionist&ret al. revealed in the validation
study an excellent agreement between the FBC aid &tall. The items on the FBC found to
have poor agreement were the items which requietgildd knowledge about food composition.
Studies show that behavior change can be measyr&kbavior specific antecedents to
behavior change'®

There are three ways in which the items on th€ BE: validated: face and content,
criterion validity, and convergent. Validity is deéd as the extent to which a measuring
instrument measures what it is intended to meaddu@iterion validity is usually measured by a
biological measure, and convergent validity, in case, will be determined using the mean of 24
hr recalls. Studies in the past have shown positireelations of the FBC and 24 hr recafls.
Murphy et al reported a positive association fait§, vegetables, and dairy. These items also



had a significant correlation with Food Guide Pyiédservings of those found in the 24 hr
recall. The fat and cholesterol behavior items &#alver correlation, with only 5 out of 14
significantly correlated when compared to the 24elcall*®

Because of the constant research being condubedged for additional questions in the
EFNEP BC arises. In order to construct a valid B®@d used as a tool to evaluate the EFNEP
program, questions may be removed, added, or neddifihe nationwide EFNEP program uses
a standard 10 question BC, and states can indepéynddd optional questions after getting
them approved. There is a Master Question Datalbhgd allows states to select up to 15
guestions to add to their state or county checklisese questions include questions dropped
from the pilot test, and questions which were sstggewhen creating the pilot test.

Tailoring food behavior checklists to its targatieence and program has been the
interest of various studies. Townsend et al ndted FBC as having a low respondent burden,
one reason being its consideration of the partitipaeading level. The EFNEP BC is at' 4
grade reading level, making it realistic for thevdilmcome population targeted by EFNEP,
including non-native speakers of English. The B@ls® tailored to the manner of the EFNEP
program, which is usually in groups. The BC carafministered in group situations, taking 10
to 20 minute¥, while a 24 hr recall requires a one on one envirent, probing questions from
the paraprofessional, and food model examples.

Additional Behavior Checklists

Two additional studies evaluating behavior chest&livere the California Food Behavior
checklist and Modified Food Habits Questionnaft&hese studies compared the Food
Behavior/Habits Checklists to a 24 hr recall. lagé studies, the reliability for the checklist was
0.8 to 0.92, the correlation with the 24 hr re€all8 to 0.41, and change over 6 sessieh®p*°
The studies focused on low-income subjects, whachgnificant when applying the finding to
EFNEP, which is meant to address low-income pojmuiat®®

Short tool evaluation

Short tools are most often evaluated by validasigainst another assessment method. In
a literature review of 265 studies of instrumentgvaluate nutrition education, Contento et al
fourzlfl the tools to evaluate dietary behavior wemeatated to the criterion, with a score of 0.6 to
0.7:

Cade et al conducted a large scale literaturewewef 227 studies worldwide which
pertained to the validation of Food Frequency Qaesgtire (FFQ), a commonly used short
tool.?? The review presented that 17% of studies comple&FQ against biomarkers, and the
majority were compared against another assessmathbohsuch as a 24 hr recall. Aimost half
(102) of the studies reviewed were from the U.3ictv can be interpreted that the finding of
this review are likely to be culturally appropridte the U.S. There were more tests for
fat/energy intake than fruit/vegetable intake. Finahe size of the study on average had no
effect on the results. This is significant whensidering how to account for errors due to small
sample size.

An Ideal EFNEP BC

In multiple studies, particular factors to be adeged for an EFNEP checklist are
discussed®#* These include the creation of a tool appropriategfoup setting, sensitive to
small change, suitable for a diverse audiencengets a teaching tool, quick and easy to



administer, suitable for limited literacy, addregsprogram objectives, fit for the length of
intervention, internally consistent, and most intaotly, validation and reliability. Visually
significant characteristics are large font, imageseal foods, bright colors, and white space to
make the survey seem less overwhelnftg.

METHODS

This research project will analyze data from EFNEegrams throughout Ohio. The
Ohio EFNEP programs are coordinated by The Ohite&faiversity Extension, Department of
Nutrition. The goal of Ohio EFNEP is to improve tfiet and health of low-income Ohio
families with young children, and low-income yodth.

The EFNEP BC and 24 hr recall are the evaluaboistcontaining data to be analyzed.
These questionnaires are administered before émdthé subjects participate in the EFNEP
program. The data is a subset of the Ohio EFNEBrane summary, analyzed from the
participants’ pre test (at entry) and post tesbfupompletion of the program) collected from
enrolled participants. The data set used for mgaeh has been collected from all 11 Ohio
EFNEP counties. My research will analyze data f@mo EFNEP programs for the fiscal year
2005 (October 1, 2004 to Sept 30, 20al fiscal year 2006 (October 1, 2005 to Septerdber
2006). Approximately 4,000 homemakers participatdhe Ohio program each year.

To determine the correlation of the BC and 24elsall, multiple methods of analysis
were applied. All analysis were applied to compgaee and post- tests of the BC and 24 hr
recall, and the BC pre- test to the 24 hr reca} pest, continuing with the comparison of post-
tests. The software used for statistical analysis PSS 14.0.

The Paired T-Test was used to assess if the noeaessfor the pre and post-test BC and
the pre and post-test 24 hr recall were statisyichtferent. The test also should show if
participants had improvements in diet and dietteeldoehaviors upon completing the program,
as well as the magnitude of change in mean scores.

Pearson correlations were applied to attain tieali relationship between two variables,
the BC and 24 hr recall. The similarities of theretations for each nutrition related question
and related nutrient category from the 24 hr reedllbe compared to each other.

The cross-tabulation shows the trend of categaasvered in the pre- and post- BC. A Pearson
chi-square test was used to determine the liketihadfdhe observed results against the expected
result.

A one-way analysis of variance (ANOVA) test wasfpened for cross-analysis between
the BC and 24 hr recall. Each nutrition related ®@stion was compared to a relevant nutrient
category from the 24 hr recall, for both pre- andtpdata. Nutrient categories showing
significance at both entry and exit relevant toBi@2question were considered for further
analysis.

After review of the results of the ANOVA test, enbal analysis was carried out to
determine if the BC categories of responses shaligsdiminatory data when compared against
each other. Frequency tests were conducted on B€&tiqas showing significance during the
ANOVA test. These tests should show mean and stdriteviation of responses for each
category of the BC for both pre-and post-tests.



RESULTS

There were a total of 4351 participants who congaléhe core 10 question EFNEP BC
and 24 hr recall at both entry and exit. There wlidr28 responses to 5 out of the 6 nutrition
related additional BC questions (Q41, 42, 44, 8J, dnd 32 responses to the other (Q49). The
average age of participants was 30.56, and 81.7f female.

From the core BC and additional questions, 9 mpaistions were considered to be
related to the diet and nutrition lessons tauglERMNEP (see Appendix C). The following results
address only these 9 BC questions. T-test reautdfgest 8 out of these 9 questions showed a
positive behavior change between mean scoresmgtamd exit. Questions 9, 41, 42, 47, and 48
showed a mean change in response between 0.5@rAlllother nutrition related questions
showed a change in mean reported behavior of hess@.5. Question 48 had the highest
increase in mean reported behavior of 0.917.

The mean scores of the BC represent categoritte &C likert scale. The mean for
Question 49 remained in category 1 (“do not do'hath entry and exit. The mean for remaining
nutrition related questions at entry ranged frotn 3, and at exit ranged from 2 to 3. There were
no questions with mean responses that belongedt® 4t either entry or exit. The highest
mean score at both entry and exit was Question22(3.52).

In the evaluation of the 24 hr recall, 18 nutrirdd categories were considered. All
categories showed an increase in consumption frang & exit except for the categories
“other” (added fats and sugars), alcohol, andwaich all showed a decrease.

The mean intake of the 24 hr recall was comparetd Dietary Reference Intake (DRI)
range for women and men and the USDA Food GuidarRigr recommendations. Categories
falling below DRI range for women and men/USDA Fdagide Pyramid at both entry and exit
were: dairy/calcium servings, vegetable servingsath servings, fruit servings, calories,
calcium, and fiber. Mean iron intake at entry ard €.553 mg, 10.283mg) was lower than the
DRI for women, but not for men. Protein and carlivye means were higher than the DRI
range for women and men at both entry and exit.

Mean change was calculated as a percentage BiRher USDA Food Guide Pyramid
servings. Nutrient categories with a mean changetake of 10% or greater than the DRI range
for men and women/ USDA Food Guide Pyramid servimgee: dairy/calcium servings,
vegetable servings, fruit servings, calories, pmtatamin A, vitamin C, and vitamin B6. The
nutrients with the highest changes (as a percenvege: fruit, calories, vitamin A, and vitamin
C. Mean increase for vegetable intake was 0.4&RA8rgys, and a 0.47026 serving increase for
fruit. The USDA Food Guide Pyramid recommends 3§etables servings and 2-4 fruit
servings daily.

When the BC and 24 hr recall were cross-analyzigdyut the nine BC questions
appeared as having a statistically significantti@hship (p< 0.05) to nutrient/food categories
from 24 hr recall at both entry and exit. All 3 ntion related questions from the core 10 BC had
a relation to one or more nutrient categories. dinestions relating to 3 or more nutrients were
Question 7 and Question 41. The questions, nugrith which they were analyzed, and
breakdown of nutrients which had a statisticalgngiicant relationship are as follows:

Q7-had a relationship to vegetable servings, feivings, protein; did not have a relationship to
calories, fat, calcium/dairy servings



Q8- had a relationship to fruit servings; did navé a relationship to iron, fat, vegetable
servings, fiber

Q9- had a relationship to other (added fats andrsiigdid not have a relationship to calories,
fat, protein, fiber

Q41- had a relationship to vegetable servings riedpfruit servings, fat; did not have a
relationship to vitamin A, fiber

QA47- had a relationship to calories, calcium; ditlimave a relationship to fat, calcium/dairy
servings

Q48- had a relationship to fruit servings, vitar@indid not have a relationship to vegetable
servings, calories, fiber

Questions showing no significance:

Q42- did not have a relationship to fat, calonegjetable servings

Q44- did not have a relationship to calories, daalgium servings, carbohydrates, calcium,
vitamin C, fiber, fruit servings, vegetable sensng

Q49- did not have a relationship to fiber, vitarBi®, carbohydrates, vegetable servings, bread
servings

Cross-tabulation showed a trend of lower numbeespondents reporting 1 and 2 on the
BC at exit when compared to entry. Question 7 andsfjon 41 had a lower number of
respondents reporting 1, 2, and 3. The exceptmtisg trend were: Question 44, which had a
lower response rate in categories 1, 3, 4, 5, QuedB, which had a lower response rate in
categories 1, 3.

Internal analysis of the results of the ANOVA aisé8 showed no instances when all five
categories of the BC likert scale discriminatedrfreach other. The question at entry which the
likert scale could discriminate fruit intake intamne than two groups was Question 48. At exit,
there were four questions which showed discrimamatnto more than 2 groups. These were:
Question 7 for fruit servings; Question 41 for fre@rvings, calories, fat; Question 47 for
calcium; Question 48 for fruit servings.

DISCUSSION

The result from the BC and 24 hr recall suggeEHF lessons facilitate positive change
in nutrition related behaviors and diet, with dabkle changes in mean scores; particularly fruit
consumption. “Consideration of healthy food choicgas the behavior reported as being
practiced the most at both entry and exit. It ipamiant to consider the level of change seen at
exit in concluding if the EFNEP lesson was a strimfigience on this behavior. This data
suggests that there was not a large change inniss@dter the intervention. However, it is
important to understand that on average particgpbealieve the behavior they are practicing the
most is “considering healthy food choices” befand after the intervention.

The two questions with a highest rate of changewee additional questions regarding
fruit and vegetable consumption. These are messegel are emphasized by EFNEP and
appear to be effective in influencing behavior @eanrhe topics which appear to have less
behavior change are: considering healthy food @wpipreparation of food without salt, reducing
consumption of regular soda, and consumption oflevtuneat bread. Reasons for the small
magnitude of self-reported behavior change mayelaged to emphasis placed on these lesson



messages, or stage of the participant in behah@nge. Another possibility is that the
participant has a better understanding of the gurest exit, and had not answered “accurately”
at entry, resulting in little change seen in thead@he topic of whole wheat bread consumption
was likely to have showed little change due todimall sample size (n=32).

All questions (except the one related to wholeatlieead) had a decrease in number of
respondents answering “do not do” and “seldom’x#tvwwhen compared to entry. This is
desirable for all but one question regarding regsiala consumption, in which case it would
have been ideal to see an increase in these andweérsas not the case. For the rest of the
guestions, this shows a positive movement of patter behaviors. However, none of the mean
scores at exit were the highest (“most of the timued “almost always”), indicating that there is
still room for improvement in the program to targetse higher scores.

The 24 hr recall showed desirable changes infaieonutrient/food categories. All of the
data did not show an increase in numbers, butul@ents with decreases were those which that
was the desired result (added fats and sugardy@|dat). Although the changes were desirable,
the average intake of many nutrients was still wettee DRI/Food Guide Pyramid
recommendations. Since the average intake at enlioy, it may be difficult to bring all nutrient
intakes to the DRI /Food Guide Pyramid recommendatihowever it is another area which
could continue to be developed. Questions whichdcbe considered are if length in
interventions relates to the degree of changejfantbnger program would be beneficial. Also,
would focusing lessons even more on these partioul@ients bring about more change?

The categories with the highest change as a peot®RI /Food Guide Pyramid
servings were fruit servings, calories, vitaminafd vitamin C. Mean calories were lower than
the DRI, so it is desirable to see an increasewdy¥er, with growing concerns of obesity,
messages regarding adequate caloric intake sheutalight carefully. Fruit and vegetable intake
increased close to half of a serving on averagdlEH-programs appear to be effective to bring
about these diet changes, but again, improvemémt$anger magnitude would be ideal.

The relationship of the BC questions to 24 hr lieu#rient categories showed some
guestions to relate to the nutrients as expectedesas having no relationship to any nutrient, or
being related to an unexpected nutrient.

Question 7 addressed healthy food choices, andelated to vegetable servings, fruit
servings, and protein. These foods would be assatwith a healthful diet, and the question
seemed to be an effective in understanding reladetponents of the diet.

Question 41 askedo you eat more than one kind of vegetahland also appeared to
be effective in understanding general aspects e$ airet, as well as relating to the food group
(vegetables) directly addressed by the questioes@n 48 was also related to the food group
(fruit) directly addressed in the question, as wigddmin C which was likely a result of the fruit
consumption.

The question regarding use of “Nutrition Facts9f@elated only to “other (added fats
and sugars)”, although it might be expected thatdhestion would relate to more nutrient
categories.

Question 48 (Do you use lower fat mitK) did not relate to fat as might be expected
and/or targeted by the question, although it digtecto calories and calcium. This brings about
the question of whether or not this is an effecthnessage in lowering total fat in the diet, or an
effective question to detect change in type of mdksumed. The relationship of this question to
calories and calcium instead of fat suggest thept#ople using lower fat milk are also
consuming more of it.
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The additional question® you take the skin off chicken before ea?in@42) and Do
you drink regular soda everyday(Q44) did not relate to any nutrient categorigse question
regarding taking the skin off chicken would be eotpd to relate to fat, but perhaps chicken with
skin is not a frequent enough food to show a sigguifce relationship to fat intake. Regular soda
consumption would expect to have a relationshigardohydrates and calories, unless it is
considered as an energy source when being consurisds still an important topic to address
in EFNEP, that regular soda is a source of empguyies.

Two out of the three questions from the core 10vi&(e related to categories that may
have a lurking variable. The questidddw often do you prepare foods without adding™alt
(Q8) was related only to fruit. Sodium intake i¢ mzluded in the 24 hr recall, making this the
only question regarding sodium. It is possible fhexdple who are aware of preparing food with
salt are more conscious/make an effort in gené@lietheir diets and thus eat more fruit.

Internal analysis suggested that the BC likertese@s effective in discriminating
nutrient intake between the higher and lower badrazsategories. At entry the likert scale
categories could be discriminated into two groumpali but one nutrient to BC question pair. The
BC was more effective in doing so at exit, althotiggre were never any instances of
discriminating nutrient intake in all 5 likert seatategories. These results introduce the
possibility of changing the BC to a yes/no ched¢kbsce the likert scale was indicative of
higher and lower nutrient intake in the majorityquiestions.

The BC appears to be useful to measure changehawvimrs EFNEP participants.
However, the BC and additional questions did niategdresent the nutrient categories that
seemed relevant, or related to none at all. Inramenake the BC a tool which can be
administered independently of the 24 hr recallpnges would need to be made to some
guestions, and questions may need to be addedhovesl.

Another option requiring further research wouldd®ehange the BC from a likert scale
to a yes/no questionnaire, which would simplify aeaduce confusion about the likert scale. The
drawbacks of this type of questionnaire is thataty not be as sensitive to change, and does not
indicate level of behavior when answering “yes”.

CONCLUSION

The Ohio EFNEP has been successful in bringing tgbasitive changes in participants
in both food behaviors and diet. Although changespasitive, the diets of participants at exit
are still below DRI/Food Guide Pyramid recommermafor many of the nutrient and food
groups.

Most of the nutrition related BC questions hadgaificant relationship with the 24 hr
recall. Questions from the core 10 BC as well adid@hal BC questions were related to
specific nutrients, adding value to ability of tBE to assess diet. They were most often related
to fruit and vegetable servings. The two additidd@lquestions which were directly related to
the food group categories in the questions, andduvoel beneficial to keep in the questionnaire
were: ‘Do you eat more than one kind of vegetabind ‘Do you eat more than one kind of
fruit?” However, there were also BC questions that didshow the expected relationship to the
nutrient addressed in the question. If the BC isgto be used independently of the 24 hr recall,
these questions would need to be reevaluated, oy reworded.

Select questions of the BC may be useful to oiisnate between the groups of
participants consuming the lower and higher amotistlect nutrients relative to their self-
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reported food behaviors. The BC did not show aiBggmt difference for all five categories on
the likert scale as indicators of diet. This brimgp@ut a point for further research, as to the
necessity of a five point likert scale, and ifautd be simplified without significantly affecting
results.

The BC must be continuously evaluated to imprneeavaluation tools used to assess
EFNEP. Although it is able to measure change irptrécipants, used alone the core 10 BC and
additional questions from this research would reoaible to completely assess diet independent
of 24 hr recall.
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