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Dear Sir or Madam: 

The American Dietetic Association (ADA) represents nearly 70,000 food and nutrition 
professionals serving the public through the promotion of optimal nutrition, health and 
well being. ADA appreciates this opportunity to respond to questions posed by the Task 
Force on Consumer Health Information for Better Nutrition, and complement materials 
we provided you at a March 13, 2003 stakeholder meeting on this issue at the Center 
for Food Safety and Applied Nutrition. 

1. What bodv of scientific evidence do you think should be adequate for a qualified 
health claim? 

Health claims authorized for foods and dietary supplements should be based on the 
totality of the publicly available scientific evidence, including results from well-designed 
studies conducted in a manner that is consistent with generally recognized scientific 
procedures and principles. For a statement to be valid or scientifically sound, it cannot 
be preliminary or speculative. For example, if just any statement in a publication from a 
scientific body were allowed to form the basis for a qualified health claim, misleading 
and potentially harmful statements could appear on food labels. A sufficient body of 
evidence must exist to avoid confusing millions :of consumers and losing their trust. 

For determining the body of evidence needed for a qualified health claim, ADA 
recommends a methodology similar to the one /IDA has adopted for use with evidence- 
based guides for practice. This grading system, consisting of “strength” grades I-IV, are 
described by Myers et al in the enclosed copy of the September 2001 issue of Journal 



of the American Dietetic Association. A system like the one described by Greer et al (Jt 
Comm J Qua1 lmprov 2000; 26(12): 700-712) determines the weight of evidence in favor 
of, or the extent to which evidence submitted supports, a qualified claim. This system 
was developed to communicate the strength of evidence with health care professionals. 
Whether the terminology or concepts would be understood by consumers is unknown. 

ADA supports the recommendations made by the Institute of Medicine in its report 
Evolution of Evidence for Selected Nutrient and Disease Relationships (Food and 
Nutrition Board. Washington: National Academy Press, 2002). Those recommendations 
also may be helpful also in discerning the weight of scientific evidence (i.e. studies 
supporting vs. studies refuting a qualified claim) and are as follows: 

l Large randomized controlled studies play an important role in 
establishing the relationship between nutrient intake and the risk for 
disease. Caution should be used when using epidemiological 
evidence to endure the consumer can discern that association is not 
interpreted to necessarily be a causal relationship. 

l Caution should be exercised in using preliminary evidence from non- 
controlled studies as the basis for recommendations for increased 
intakes of a nutrient. 

l Claims about nutrient-disease relationships are more easily made than 
scientifically supported. Because the implications for public health are 
so important, caution is urged prior to accepting such claims without 
supportive evidence from appropriately designed, typically large, 
clinical trials. 

2. What types of safety concerns should be factored into FDA’s decision-making? 

Government standards and guidelines should help prevent excessive nutrient intakes 
from fortified foods and dietary supplements. At present there is little regulation to guide 
the amount of nutrients in highly fortified foods, meal replacements, or oral nutritional 
supplements. 

Several resources are available to help address the safety of non-nutrients, which are 
often included in dietary supplement products aind are increasingly being included in 
food products as well. The Natural Medicines Comprehensive Database, which is 
designed for use by medical professionals and most recently published in print in 2001, 
might be helpful in discerning possible mechanisms of action and active ingredients, 
possible interactions with herbs, other dietary supplements, drugs, foods, lab tests, 
diseases and conditions, and typical dosages and routes of administration. The Natural 
Medicines Comprehensive Database is designed to provide health care professionals 
with a “collection of data and consensus of available scientific information on natural 
medicines” in order to help patients. The list of natural medicines includes herbs, 
vitamins, minerals, phytochemicals, fatty acids, fiber and amino acids. The Journal of 
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understandable, useable and credible informatioIn on both food products and dietary 
supplements. 

Additionally, a small study in 1998 concluded that informational labels may be more 
effective than warning labels in food products containing various levels of fat (Bushman, 
B. “Effects of warning and informational labels on consumption of full-fat, reduced-fat, 
and no-fat products” J Appl Psycho/ 1998; 83(l): 97-101). Limited data is available 
from other sources. Please see addendum at end. 

5. What kinds of empirical data should FDA relv upon to show that consumers are, or 
are not, mislead by claims? 

ADA recommends pre-market research of consumer perceptions of the various label 
layouts, designs and effectiveness of communication strategies be conducted prior to 
the qualified claim’s approval. For example, FDA should require, at a minimum, focus 
groups reflective of the sample of consumers to whom a claim is targeted. We suggest 
these focus groups should test consumers’ reactions to and understanding of the 
product without a claim, the product with a claim without a disclaimer and at least two 
variations of a disclaimer. The information should be presented on product packages 
with all other information held constant. These results then could be field tested in a 
larger survey or shopping mall intercept study to validate impressions gained in the 
focus group research. 

FDA also should consider information gathered by the Federal Trade Commission 
(FTC)‘s research on disclosure statements. FTC staff research on consumer 
interpretation of food nutrition and health claims in advertising was conducted in 1998. 
The report generated from this, “Generic Copy Test of Food Health Claims in 
Advertising,” examines consumer reactions to three categories of hypothetical print 
advertisements that make claims about nutrient content and health benefits of food 
products. 

6. Should conventional foods and dietary supplements be treated the same or treated 
differentlv, and whv? 

Health claims for conventional foods and health claims for dietary supplements should 
meet identical standards for sound scientific agreement. With respect to qualified health 
claims, the same evidence-based system to determine the weight of scientific evidence 
supporting such a claim should be used for both dietary supplements and conventional 
foods. While it is clear that dietary supplement$ and conventional foods are not alike in 
every way, FDA should mandate a single standard for qualified claims and apply it to 
both dietary supplements and conventional foods. Use of a single standard and 
system is less likely to confuse consumers and ‘will make them better able to identify if 
products may be beneficial to them. 



We hope these comments are useful as the agency moves forward with this initiative to 
facilitate and encourage the flow of high quality, science-based information on the 
health benefits of conventional foods and dietary supplements to consumers. Please do 
not hesitate to call ADA’s government relations staff at (202) 775-8277 with any 
questions. We are always available to assist FDA with efforts to better educate and 
inform the public about food and nutrition and th’eir linkages to health. 

Sincerely, 

M! Stephanie Patrick 
Vice-President 
Policy initiatives and Advocacy 

Esther Myers, PhD, RD ’ - 
Director 
Scientific Affairs and Research 
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Addendum 
Additional References and Comments 

Hancock, H.; Rogers, W.; Fisk, A. “An evaluation of warning habits and beliefs across 
the adult life span.” Hum Factors 2002; 43(3): 343-354. ’ 

Moore, M. “Product warning effectiveness: Perception versus Reality” Professional 
Safety 1991; 36(4): 21-24. ’ 

Stutts, M; Hunnicut, G. Journal ofAdvertising 1’987;16(1):41-46. 3 

Truitt, L et al. Tab Control 2002; June Supplement (2):59-63. 4 

The following comments from Dr. Esther Myers from the above references lend support 
to ADA’s position articulated in this document. 

1. Hancock, Rogers and Fisk reported that persons older than 55 years attended to 
warning symbols more often than younger consumers; however, they thought the 
warnings were less important. 

2. Limited data is available from other sources citing lack of positive effects of 
warning labels in other products. The Faiilure Analysis Associates in Palo Alto 
(FAA), CA classify studies on disclaimers/warnings into two categories: 
qualitative and quantitative. The first would be related to surveys of users’ claims 
of safety behavior, and the second would be based on exposure versus injury 
rates. While this framework was developed for a different type of product (e.g. 
seatbelt use and injuries related to lack of seatbelt use), it might be useful in 
identifying the types of empirical data that the agency should strive for. The 
author, summarizing the FAA article, further concludes that for a field that 
receives so much attention, the product warning field lacks objective data for 
drawing conclusions. 

3. Stutts and Hunnicut define a disclaimer as a “disclosure made with the intent of 
clarifying potentially misleading or deceptive statements made within an 
advertisement.” 

4. Truitt et al reported that font size was an important factor in determining 
effectiveness of tobacco warning/disclaimers. 
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KS1 
INSTITUTE FOR CLINICAL SYSTEMS IMPROVEMENT 

EVIDENCE GRADING SYSTEM 

0 Greer N, Mosser G, Logan G, Halaas G. “A practical approach to evidence grading.” Joint Commission 
Journal on Quality Improvement Volume 26:700-7 12,200O. This description of ICSI’s evidence grading 
system is excerpted from this article, which also includes an extended discussion of the development and 
ICSI’s experience and results using the evidence grading system. 

Development 

Evidence grading was introduced into ICSI guidelines and technology assessment reports 
in 1996. At that time, a modification of the system used in the Agency for Health Care 
Policy and Research (AHCPR) Unstable Angina: Diagnosis and Management Clinical 
Practice Guideline was used’. The system called for assignment of an A (randomized, 
controlled trials published in peer-reviewed journals), a B (other well-designed studies 
published in peer-reviewed journals including cohort studies, case-control studies, trials 
with historic or non-randomized controls, and meta-analyses), or a C (uncontrolled case 
series or expert opinion) to individual research reports. No grades were assigned to other 
guidelines, consensus statements, or review papers. If there was “A” evidence supporting 
a conclusion, the conclusion grade was “A.” 

Based on feedback from the guideline and technology assessment work groups, it became 
obvious that this system was not meeting their needs. Specifically, the system was 
viewed as too simplistic, there were objections to grading conclusions strictly on research 
design type (given that quality can vary greatly within a research design type and that not 
all of the design types are feasible/appropriate for all research questions), there was 
concern that there was no consideration for how much evidence there was, and there was 
concern that all design types were not adequately considered. 

As a result of this feedback, ICSI assembled a work group to review the evidence grading 
system in use at ICSI, to review other evidence grading systems available in the 
literature, and to make recommendations for changes to the ICSI system. The group 
included physicians and researchers with backgrounds in quality improvement, clinical 
epidemiology, and biostatistics. Recommendations formulated by the work group were 
submitted for approval to the ICSI committees that oversee the guideline program and the 
technology assessment program. 

The evidence grading review work group started ~by establishing goals for an evidence 
grading system. These goals were: 

1. to increase the systematic use of evidence by,work groups by providing a framework 
and a step-by-step process for reaching key conclusions; 

2. to provide a method for reaching evidence-based conclusions that busy, practicing 
clinicians accept as practical; 
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3. to provide a reliable method for grading conclusions based on the strength of the 
underlying evidence; and 

4. to convey to readers and users of the documents the strength of the underlying 
evidence. 

The work group reviewed many existing evidence grading systems including the system 
used by the United States Preventive Services Task Force3, the system developed by 
Sacket4 and modified by Cook et a1.5,6, and the system presented in the series on Users’ 
Guides to the Medical Literature’. Overall, it was apparent that no one system was 
universally applied and that the systems varied a great deal in complexity. Although the 
ICSI work group decided that no one existing system fulfilled the goals identified above, 
there were features of the existing systems that could be incorporated into a new ICSI 
system. Specifically, the work group agreed that hit was important to separate the 
evaluation of individual research reports from the assessment of the totality of evidence 
supporting a conclusion. The work group also agreed that assessing the quality of the 
individual research reports was important. 

The System 

The centerpiece of the evidence grading system is the conclusion grading worksheet. 
Conclusion grades are assigned to key conclusions and/or recommendations as 
determined by the guideline or technology assessment work group members. The 
worksheet, similar to an evidence table, is used to display and synthesize the evidence 
supporting a particular conclusion. An example of a worksheet from the Congestive 
Heart Failure guideline is presented in Figure 1. The work group formulates a tentative 
conclusion statement and, based on a literature search done by a medical librarian using 
keywords suggested by the work group, identifies the key references to include on the 
worksheet. The work group is encouraged to identify the strongest possible evidence 
(based on design type, sample size, patient population, etc.) that supports or disputes the 
conclusion statement. The worksheet is then prepared by ICSI staff and includes, for 
each reference, the citation, design type, class of research report, quality score, 
information about the population studied, results ‘of the study, and the authors’ 
conclusions. The conclusion grading worksheet is reviewed by a designated member of 
the work group and a tentative conclusion grade is selected. The designated work group 
member then presents the worksheet to the rest of the work group. There is discussion of 
the individual research reports and comments from the work group may be added to the 
worksheet. There is also discussion of the proposed conclusion grade and a final decision 
is made on the appropriate grade. Involvement of a member of the work group in the 
development of the worksheet and the deliberation by the work group in determining the 
final conclusion grade are considered strengths of the system. Further information about 
the classes of research reports, quality scores, and conclusion grades is presented in 
Figure 1. 
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Figure 1. Conclusion Grading Worksheet 

Work Grouu’s Conclusion: Digoxm improves symptoms, exercise tolerance, and quality of life, but neither increases or 
decreases mortality. 

Conclusion Grade: I 

4uthorNear 

~aptopnl- 
Dlgoxm Re- 
rcarch Group 
11988) 

)ual- 
tY 
e 
I 

Population StudulISample Size 

-Patients (~75 years) wtth smus 
rhythm and heart fatlure second- 
ary to lschemlc heart disease, 
prlmaty myocardtal disease, or 
m heart failure wthout stgmfi- 
cant valvular regurgnatton after 
valwlar surgery (recewmg dm- 
rettc therapy If needed) 
-Randomized to 1 of 3 groups 
(after wtthdrawal from therapy 
and stabduatton of dmrettc 
dose). captoprd (25 mg 3xiday 
Increased to 50 mg 3dday after 
1 WX iftotermte~, ctigoxiii 
(0.125-o 375 mg daily based on 
trough serum levels), or placebo 
-Include& ejectton fmctton 
r40%, treadmdl ttme >4 mm 
but < age- and sex-predlcted av- 
erage maxtmum 
-Excluded. MI wtthm preceding 
2 mos, unstable angma, hyper- 
tenston (SBP>160 mmHg, DBP 
>95 mmHg) despite dturettc 
therapy, pulmonary disease 
(FEV’IFVC ratto ~60%) 
-Concomttant therapy wth 
motroptc agents, vasoddators, p 
adrcnergtc blockers, calcmm 
antagomsts, lmmunosuppresswe 
agents, or other mvestigatlonal 
drugs was prohlbtted 

Primary Outcome Measure(s)iResults (e.g., p-value, 
confidence Interval, relatwe nsk, odds ratio, hkeh- 
hood ratlo, number needed to treat) 
-Follow-up at I, 2, & 6 mos after randomlzatton 
-300 patients randomtzed (104 to captopnl, 96 to 
dtgoxm, and 100 to placebo), basehne charactertsttcs 
we*e s:mdar (captopnl group younger, p=O. 02) 
-Mean changes from basehne (analysts whde adher- 
mg to asstgned therapy). 
Vanable Captoprd Dlgoxtn Placebo 
Exer ttme (s) 82: 54 35 

“=I01 n=95 II=97 

NYHA class -0.20** -0 09 0 02 
“=I00 x=95 II=98 

EJcct. fraction (%) l8, 4 4*** 0.9 
n=82 II=78 

Premature beats -29.4***’ 2 3 -16.1 

P 
er houfa II=55 n=47 IF43 

l dl f..rent from placebo (p<OOS), '*different from placebo 
wth respect lo proponmn ofpatIents improved (p<OOl) (see 
below), *** d,fTerent from placebo (pcO01)and captopnl 
(p<O 05) groups, '***d&rent from dgoxln(p<O05), #only 
pat,ents w,th>lO ventncularpremature beawhr atbasehne 

-NYHA class Improved for 41% of captopnl, 31% of 
dlgoxm, and 22% of placebo groups 
-Wtthdrawal from study because of treatment fatlure 
occurred wtth 15% ofplacebo group (vs. 5.8% of 
captoprd group and 4.2% of dlgoxm group; pcO.05); 
more pattents m placebo group reqmred increase m 
diuretic dose (pc0 005) and hospltahzatton (or emer- 
gency wslts) (pcO.05) than m other groups 
-Stmilar trends seen m intentlowto-treat analysis 
-Rate of dtscontmuatlon due to adverse drug re- 
acttons: 2.9% captopril, 4.2% dlgoxm, 0% placebo 
-More posstble adverse drug effects attributed to cap- 
topnl(44 2%) during blmded portton of study than 
to other treatments (30.2% dtgoxm, 24% placebo) 
(usually mild and transtent dlzzmess and hght- 
headedness) 
-21 deaths (8 captopnl, 7 dlgoxm, 6 placebo) 

Authors’ Conclustonsi 
Work Group’s Comments fitalrcrzed) 

-Captopnl therapy IS slgmficantly more ef- 
fcctwe than placebo and IS an cffecttve alter- 
nattve to dtgoxm treatment m patients wtth 
mtld to moderate heart fatlure who are under- 
gomg mamtenance dmrettc therapy. Stgniti- 
cant Improvements m exercise tolerance and 
fimctlonal class compared to the placebo 
group were seen in the captopnl group but 
not the dlgoxm group. Captoprrl also slg- 
mficantly reduced ventrtcular premature beat 
rates compared wth dtgoxm in pattents wtth 
more than 10 premature beats/hour at base- 
hne. Dtgoxm stgmiicantly mcreased let? 
v- eompafd With 
both placebo and captopril. Patients recetv- 
mg placebo had a greater mctdence of treat- 
ment failure and requued stgmiicantly more 
dmretlcs, hospitaltzattons, and/or emergency 
department vwts for heart failure than dtd 
pattents recewmg captopril or dlgoxin. 

NOTES. trial was double-blmd; did mten- 
tton-to-treat analysis (as well as analysis 
whtle pattents adhered to asstgned therapy); 
most patients were NYHA ftmcuonal class 
11, 
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Dlgltahs Inves- RCT A B 
tlgatlon Group 
(1997) 

-6800 patrents (302 chmcal cen- -Follow-up vlslts at 4 and 16 wks then every 4 mos -In patrents with left ventricular eJectIon 
ten) wtth heart fadure and left (mean duratlon 37 mos, range 28-58 mos) fractions so.45 dlgoxm had no effect on 
ventricular ejection fraction < -No slgmficant differences between groups (basehne) overall mottahty when added to diuretics and 
0.45 m normal smus rhythm -1181 deaths m dlgoxm group (34.8%), 1194 m pla- ACE mhlbltors, the risk of hospltahzatlon 
-988 patients with heart fadure cebo group (35 1%) (RR=O.99,95%CI, 0.91-1.07) was reduced and the combmed outcome of 
and eJectIon fraction >0.45 were -10 16 deaths from cardiovascular causes m digoxm death or hospltahzation attributable to wors- 
enrolled in anullary trial group (29.9%), 1004 m placebo group (29.5%) emng heart failure was also reduced. In 
-May have been already recelv- (RR=l.Ol; 95%CI: 0.93-1.10) chmcal practice, dlgoxm therapy IS hkely to 
mg dlgoxm -Trend toward lower risk of mortahty attributable to decrease the frequency of hospltahzatlon but 
-Randomly asslgned to dlgoxm worsening heart failure in dlgoxm group @=0.06) not survival. 
or placebo (dlgoxm dose vaned) -910 patlents hospltahzed for worsening heart fadure 
-Other therapy used If patlent m digoxm group and I 180 in placebo group 
had worsemng symptoms of (RR=0.72, 95%CI: 0.66-0.79) 
heart fadure; If remained symp- -Risk of death from any cause or hospltahzation for NOTES exclusion crlterla were not given 
tomatic, allowed open-label worsemng heart farlure was lower in dlgoxm group m this pubhcatron (previously pubhshed); 
treatment with dlgoxm (RR=0.85; 95% CI. 0.79-0.91); similar results for tial was double-bhnd, did intentlon-to-treat 

death due to worsenmg heart fadure or hospltahza- analysis, physicians were strongly encour- 
tlon related to worsening heart fadure aged to give patients ACE inhibitors; pa- 
-Fewer hospltahzatlons for any cause (per patlent) m tlents recelvmg digoxm at entry were ran- 
dlgoxm group (p=O 01) and for cardiovascular causes domly asslgned with no washout period; 

~fr=@tt vital states&47 patients* &goxrn group 
-Benefit of dlgoxm appeared to be greater among and 46 m placebo group (1 4% of total) were 
patients at high nsk (lower ejectlon fraction, en- unknown (a sensltlvity analysis assuming 
larged heart, or NYHA III or IV) that either all placebo or all dlgoxin patlent 
-At 1 yr, 85.6% of dlgoxm group patients were tak- died did not change overall result) 
mg study drug and 82.9% of placebo group were 
takmg placebo, at final study v&t 70.8% of SWW- 
ing patients in dlgoxm group were taking study drug 
and an addItiona 10.3% were takmg open-label di- 
goxm, 67.9% of survlvmg placebo group patients 
were takmg placebo and 15.6% were takmg open 
label dlgoxm. 
-Suspected dlgoxm toxlclty greater m dlgoxm group 
-In ancillary trial, no difference m number of deaths 
or combmed outcome of death or hospltahzatlon due 
to worsenmg heart fadure 
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Classes of Research Reports 

Each individual research report cited in a guideline or technology assessment report is 
assigned a class by ICSI staff (see Table 1). Primary reports of new data collection are 
assigned a letter A, B, C, or D based on the desigp type. The hierarchy of design types 
(with “A” representing randomized, controlled triials etc.) is fairly consistent among 
evidence grading systems and reflects the fact that different study design types vary in the 
likelihood that an individual study will be biased*. Secondary reports (reports that 
synthesize or reflect upon collections of primary Teeports) are assigned an M, an R, or an 
X. The definitions of the various design types are those found in epidemiology 
textbooks9~‘09”. 

Table 1. Classes of Research Reports 

Primary Renorts of New Data Collection 

A randomized, controlled trial 

B cohort study 

C nonrandomized trial with concurrent or hiistorical controls 
case-control study 
study of sensitivity and specificity of a diagnostic test 
population-based descriptive study 

D cross-sectional study 
case series 
case report 

Reports that Synthesize or Reflect Unon Collectiens of Primary Reports 

M meta-analysis 
systematic review 
decision analysis 
cost-benefit analysis 
cost-effectiveness study 

R narrative review 
consensus statement 
consensus report 

X medical opinion 

Research Report Oualitv Categories 

The quality of an individual research report is degignated as plus (+), minus (-), or neutral 
(0) based on the questions presented in Table 2. The quality considerations reflected in 
the table are considerations standardly addressed in textbooks of clinical 
epidemiology”,“. The assessment of quality is completed by ICSI staff. 
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Table 2. Research Report Quality Categories 

PLUS (+I 

Y N 1. Were the inclusion and exclusion criteria exceptionally well-defined and 
adhered to? 

Y N 2. Were no serious questions of bias introduced in the study (e.g., through the 
processes of subject selection, end point selection, and observation or data 
collection)? 

Y N 3. Does the report show a statistically significant and clinically important 
treatment effect or, for a negative conclusion, have high power? 

Y N 4. Are the results widely generalizable tq other populations? 

Y N 5. Were other characteristics of a well-designed study clearly addressed in the 
report (e.g., treatment and control groups comparable at baseline, compliance 
with the intervention, use of intention to treat analysis, all important outcomes 
measured, statistics appropriate for study design)? 

If the answer to 2 or more of the above questions ‘is “yes”, the report may be designated 
with a plus on the Conclusion Grading Worksheet depending on the work group’s overal 
evaluation of the report. 

Y N 1. Were the inclusion and exclusion criteria unclear or was there evidence of 
failure to adhere to defined criteria? 

Y N 2. Were serious questions of bias introduced in the study (e.g., through the 
processes of subject selection, end point selection, and observation or data 
collection)? 

Y N 3. Does the report show a statistically si$nificant but clinically insignificant 
effect or, for a negative conclusion, lack power and sample size? 

Y N 4. Are the results doubtfully generalizable to other populations? 

Y N 5. Were other characteristics of a poorlyidesigned study clearly evident in the 
report (e.g., treatment and control groups different at baseline, low compliance 
with the intervention, important outcomes were not measured, inappropriate 
statistics for study design)? 

If the answer to 2 or more of the above questions is “yes”, the report may be designated 
with a minus symbol on the Conclusion Grading Worksheet depending on the work 
group’s overall evaluation of the report. 

NEUTRAL (0) 

If the answers to the questions pertaining to the qLUS or MINUS criteria do not indicate 
that the report is exceptionally strong or exceptionally weak, the report should be 
designated with a neutral symbol on the Conclusion Grading Worksheet. 
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Conclusion Grades 

Conclusions and recommendations are graded either I, II, III, or IV. Descriptions of the 
conclusion grades as well as examples of the types of evidence that would support a 
specific grade are presented in Table 3. 

L 

, Grade I: The conclusion is sumorted bv goodlevidence. 

I’able 3. Conclusion Grades 

The evidence consists of results from studies of strong design for answering the question 
addressed. The results are both clinically import nt and consistent with minor exceptions 
at most. The results are free of any significant d t bts about generalizability, bias, and 
flaws in research design. Studies with negative results have sufficiently large samples to 
have adequate statistical power. 

Examples: 
Supporting studies might consist of two or more randomized, controlled trials or even a 
single well designed, well executed trial. The evjdence might also come from several 
smaller trials combined in a single well done met&analysis. For a question of the 
soundness of a diagnostic test, the evidence might be the results of a single well done 
comparison of the test against an established test for the same purpose, provided that 
there is no evidence to the contrary. For a question of the natural history of a disease, in 
the absence of evidence to the contrary, the evidebce might be results from a single well 
done prospective cohort study. 

Grade II: The conclusion is supported bv fairr evidence, 
The evidence consists of results from studies of strong design for answering the question 
addressed, but there is some uncertainty attached~to the conclusion because of 
inconsistencies among the results from the studies or because of minor doubts about 
generalizability, bias, research design flaws, or adequacy of sample size. Alternatively, 
the evidence consists solely of results from weaker designs for the question addressed, 
but the results have been confirmed in separate studies and are consistent with minor 
exceptions at most. 

Examples: 
Supporting studies might consist of three or four randomized, controlled trials with 
differing results although overall the results suppprt the conclusion. The evidence might 
also be the results of a single randomized, controlled trial with a clinically significant 
conclusion but doubtful generalizability. For a question of causation, the evidence might 
consist of two independent case-control studies tiith similar conclusions. The evidence 
might also consist of several careful case series reports with similar conclusions from 
investigators working separately. 
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Table 3. Conclusion Grades (continued) 

Grade III: The conclusion is smmorted bv limited evidence. 

The evidence consists of results from studies of strong design for answering the question 
addressed, but there is substantial uncertainty attaiched to the conclusion because of 
inconsistencies among the results from different studies or because of serious doubts 
about generalizability, bias, research design flaws, or adequacy of sample size. 
Alternatively, the evidence consists solely of results from a limited number of studies of 
weak design for answering the question addressed. 

Examples: 
For a question of efficacy of medical treatment, the evidence might consist of three or 
four randomized trials with contradictory results or serious methodological flaws; or the 
evidence might consist of a single trial that used historical controls. Alternatively, for a 
question of efficacy, the evidence might consist elf one case series report. For a question 
of causation, the evidence might consist of results from a single case-control study, 
unconfirmed by other studies. 

Grade IV: The conclusion is SUDDOrted only b! ouinion. 

The support for the conclusion consists solely of the statements of informed medical 
commentators based on their clinical experience, ~unsubstantiated by the results of any 
research studies. 

Examples: 
The support might consist of a review article citing only single case reports. (If the 
review article cites clinical trials, cohort studies, or other stronger evidence, then that 
evidence should govern the assignment of the grade to the conclusion.) The support 
might also be an editorial, consensus report, or a position statement from a national body 
without citations of the results of research studies. (Again, if research studies are cited, 
thev should govern the grade assignment.) 

Summarv of Process 

The process for reaching a conclusion grade, specifically for a guideline in development, 
is summarized in Figure 2. For guidelines undergoing revision and for technology 
assessment reports, a similar process is followed. 

-8- 
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Figure 2. Conclusion Grading Process fur Guidelines in Development 

TASK 

State the conclusion to be graded 

1 
Identify up to 6 important research reports that 

support or dispute the conclusion 

1 

RESPONSIBILITY 

(Wurk) 

Identify a physician (or other work group member) 
from the work group who will work with ICSI staff to 

develop the conclusion grade 

(-Work) 

(Wurk) 

Review and analyze each of the selected research 
reports and enter the information from each report 

onto the Conclusion Gradmg Worksheet 

1 
Classify each research report using the Classes of 

Research Reports and enter the appropriate 
designation in the “Class” column of the Worksheet: A.B,C;;).M,R,X 

Place a plus (f), a minus (-), or neutral ($) 
designation in the “Quality” column of the Worksheet 

for each of the individual research reports based on 
the questions listed under the Research Report 

Quality Categories 

1 

Review the Conclusion Grading Worksheet and 
assign a conclusion grade to the Worksheet: 

I, II, III, IV 

Present the Conclusion Grading Worksheet with the 
conclusion grade to work group for review, 

discussion, and final decision 

ICSI Staff 

c ICSI Staff 1 

c ICSI Staff \ 

Figure 2. Tlus figure represents the process for reaching a Foncluslon grade. The left column states the 
task to be completed and the right column identifies who is !responsible for completion of that task. 

-9- 
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Descriptions of the “Classes of Research Reports’” and the “Conclusion Grades” are 
included in each guideline and technology assessment report. The class of research 
report assigned to an individual article is presented at the end of the bibliographic citation 
for that article. The conclusion grades are incorpqrated into the text of the guideline or 
technology assessment report with a reference to i/he Appendix containing the conclusion 
grading worksheet (see Figure 3 for an example fi+om the ICSI Congestive Heart Failure 
in Adults guideline). Therefore, the reader of the idocument is able to use the conclusion 
grading information in weighing the strength of the evidence supportmg the conclusion 
statement. This knowledge should ultimately assjlst the physician in making decisions 
about patient care. 

Figure 3. Congestive Heart Failure Guideline 

Discussion and References (cant) Congestive Heart Failure in Adults 

Digoxin: 

Digoxin improves symptoms, exercise tolerance, and quality of life, but neither increases or decreases 
mortality 

Captopril-Digoxin Multicenter Research Group, The. “Comparative effects of therapy with 
captopril and digoxin in patients with mild to moderate heart failure.” JAMA X9:539-44, 1988. 
(Class A) 

Digitalis Investigation Group. “The effect of digoxin on mortality and morbidity in patients with 
heart failure ” NEnglJMed33652533. 1991. (Class A) 

German and Austrian Xamoterol Study Gropp, The. “Double-blind placebo-controlled compari- 
son of digoxin and xamoterol in chronic he&t failure.” Lancet 489-93, 1988. (Class A) 

Conclusion Grade I; see Discussion Appendix D. 

Figure 3. This figure presents a small portion of the Discus/;ion and References section of the ICSI 
guideline on Congestive Heart Failure in Adults. The work broup’s conclusion statement is presented 
along with the references pertaining to that conclusion. Theiclass of research report follows each reference 
citation. The conclusion grade and a reference to the Appe@x containing the worksheet complete the 

Guidelines and Technology Assessment reports qoth undergo a critical review process in 
which ICSI member medical groups have an opp@unity to submit written critiques of 
the documents while still in draft form. It is expjcted that any critical evidence 
overlooked by the work group in their search of the literature would be identified during 
the review phase. 
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c c h a n g e : A  jou rney  b e  
# ? & m o n t h ’s au thors ,  R a y a n e  A b u S a b h a ,  succmct ly  
U. t ru ism for  o u r  p ro fess ion :  “Die tary  c h a n g e  is 

5,  dynamic ,  a n d  d o e s  no t  h a p p e n  overn igh t .” S u b -  
,_” t ie r equ i res  sus tamed  effort, A s  is the  case  e a c h  
@ o /bumza l’s ar t ic les s h o w  h o w  c h a n g e  IS  b r o u g h t  

e  smal l  bu t  c o n t m u o u s  s teps f o rwa rd  w e  take  
W ific efforts. 

!~mal l ,  comfor tab le  c h a n g e s  o v e r  a  p r o l o n g e d  
p  e n a b l e d  a  g r o u p  of  o l de r  adu l ts  to mamt .a in  
@ y changes ,  as  r e p o r t e d  by  A b u S a b h a  a n d  co l -  
$34 ) .  T h e  6 5  adu l ts  m  this re t rospect ive  s tudy  h a d  
bduc t i on  s t ra teg ies  for  5  yea rs  o r  l onger .  T h e  

&a. l i tat ive a n d  quant i ta t ive  m e t h o d s  r e v e a l e d  
da ta ,  such  as  the  fact that  p rev ious  a t tempts  

i w e r e  no t  “faf lures,” bu t  ra the r  smal l  successes:  
g , ,par t ic ipant  t r ied to c h a n g e  h is  o r  h e r  diet .  .a  

ry  c h a n g e s  w e r e  a d o p t e d ,  severa l  of  wh i ch  w e r e  
& n tr$but ing to  t ,he overa l l  lower- fa t  diet .” 

,e t h e m e  of  fos ter ing  c h a n g e  1s  the  ar t ic le by  
a m e r m a n  ( p  1 0 0 6 )  that  eva lua tes  the  ef fect lve- 

& k n g  a n d  se l f -mon i to rmg to e n h a n c e  a  pos l t lve 
&y f iber  consumpt ion .  In a  2  x 2  factor ia l  d e s i g n  

~  

ty se lec ted  co l l ege  s tudents ,  se l f -moni tor ing,  
;R$  se l f -mon i to rmg,  a n d  n o  g o a l  set t ing a n d  n o  

& t r t  
w e r e  s tud ied  A n  obJec twe  of  this s tudy  w a s  to 

1  ~$set t ing a n d  se l f -mon i to rmg to s e e  the  re la t ive 
each .  T h e  resul ts  md ica ted  that  se l f -moni tor -  

@ :,not d i rect ly  con t r ibu te  to b e h a v i o r  c h a n g e ,  
@ ett ing exe r ted  a  s t rong  d i rect  effect In fact,, 
@ .set goa l s  for  the i r  d ie ta ry  f iber  consump t i on  
lp  m o r e  f iber  t h a n  sub lec ts  w h o  d id  not ,  set  goa l s  
bi‘ 

&wsessmen ts  of  in take  c a n  l e a d  to fa lse as -  
% f d ie tarv  a d h e r e n c e .  a c c o r d m d  to Tmker  a n d  

&uu ld ,  P h D ,  HD,  i% ,zrtrs S ttr(c, 
f#danhat tax 

i g inn ing  

. . . . . . . . . . . . . . . . . . . . . . . . 

w ith  o n e  

. . . 

8  

. . . . . . . . . 

;te P  
co l l eagurs  ( p  1 0 3 1  _ I_  III a n  mte rven t ion  g r o u p  of  the  W o m e n ’s 
Hea l th  Trial :  Feas lb ih ty  in  Minor i ty  Popu la t , i ons  study,  3  1 3  
w o m e n  u s e d  a  f o o d  d ia ry  a n d  a  fat s can  to assess  a n d  eva lua te  
the i r  c h a n g e  t,o a  low-fat  ea t i ng  pat tern .  T h e  au tho rs  wan t ,ed  
to k n o w  if t he  se l f -mon i to rmg too ls  u r tde r -  o r  ove res t ima ted  
fat in take.  B o t h  of  t hese  se l f -mon i to rmg too ls  unde res t ima ted  
fat m take  by  1 0 %  to 2 0 %  w h e n  c o m p a r e d  to m o r e  c o m p r e h e r l -  
s lve assessmen t  ins t rument .s  Se l f -mon i to r ing  too ls  s h o u l d  b e  
user - f r iend ly  to o u r  cl ients, bu t  mus t  a l so  of fer  “a  g e n e r a l  
m a r k e r  of  a d h e r e n t  e.” 

C o m p u t e r  mon i to rs  assist  se l f -mon i to r ing?  A s  compu t -  
e rs  faci l i tate o u r  pcb rsona l  a n d  p ro fess iona l  needs ,  t ,hey c a n  
a lso  b e  a d a p t e d  to assist  in  se l f -mon i to r ing  behav io rs ,  as  
e v i d e n c e d  in  Hee tde rks -Cox  a n d  co l l eagues’ s tudy c o m p a r m g  
a  C D - R O M  nut r ien t  d a t a b a s e  wi th  a  f o o d  r e c o r d  book le t  for  
se l f -mon i to r ing  a m o n g  a i r  fo rce  p e r s o n n e l  b e m g  c o u n s e l e d  for  
we igh t  loss ( p  1 0 4 1 ) .  Par t lc lpants  f o u n d  the  so f tware  easy  a n d  
qu ick  to use ,  as  o p p o s e d  to the  f o o d  book le t .  Fo r  o u r  c l ients v & ~  
access  to a n d  comfor t  wi th  compu te rs  ( a  g r o w m g  popu la t ion ) ,  
this s tudy  po in ts  to a  n e w  a n d  ef fect ive se l f -mon i to r ing  tool .  

O n e  s igni f icant  c h a n g e  in  this i ssue  is the  d e b u t  of  a  
. Jmmal  W e b  site exc lus ive.  Hun t  a n d  M e a c h a m  h a v e  est i -  
m a t e d  in take  of  1 2  d i f ferent  m ine ra l s  for  A m e r i c a n s  ( p  1 0 5 8 )  
T h e  tab le  of  m ine ra l  concent ra t ions ,  ton  expans i ve  to fit in  its 
ent i re ty  o n  o u r  pr in t  pages ,  c a n  b e  f o u n d  o n  the  M e m b e r s - o n l y  
si te (www.eat r igh t .o rg) .  Th is  on l i ne -on ly  tab le  is a n  exc i t ing 
add i t i on  that  w a s  in  the  p l a n n i n g  s tages  for  m a n y  mon ths -  
o n c e  aga in ,  p roo f  that  c h a n g e  d o e s  no t  h a p p e n  overn ight . !  

Ela , ine  R  l yonsen ,  PlzD,  R D  

& .A +  R .dS  

& p b e r  2 0 0 1  V o l u m e  1 0 1  Numbt , r  !J 



The ADA 
Professional Liability 
Insurance Program 

For 25 years, the ADA has 

trusted Seabury & Smith to 

provide high-quality and 

affordable insurance services to 

its members. Why? Because we 

are committed to supporting, 

serving, and protecting you. 

Seabury & Smith is the on/,y 

Professional Llablllty Insur,lnc.t~ 

provrder th‘lt the ADA cndorw 

We have built a solid 

relationship with the ADA and 

have consistently proven our 

worth. For you, this means 

superior coverage benefits at 

affordable group rates. Plus, 

purchasing the ADA-endorsed 

plan means that the ADA is in 

a position to assist you should 

any problem arise. 

For more information on 

Professional Liability Insurance 

please call: 

~-800-621-3008 
ext. 45105. 

Underwritten by ChIcago Insurance Co, A member 

of the fnferrtate National Corporation, one of the 

Fireman’s Fund fnrurance Compames 

CA-0633005 



PRESIDENI”S PAGE 

Where is ADA? Everywhere mlmm Especially Stm Louis 

I n June, ADA created an e-mail address, study demonstrating the benefits of moderate dietary changes 
ADAPresident@eatright.org, to provide an online place where and exercise in preventing diabetes, ADA wrote to President 
members could raise issues, send comments and expresis Bush commending NIH for its study and noting that the study 

their concerns. Many members accepted the invi- provides more evidence of the need for nutrition 
tation, and I appreciate every message and all strategies for managing conditions such as diabe- 
input. You’ve offered suggestions, asked questions, tes and cardiovascular disease for seniors. We 
contributed constructive criticism and even passed asked for the Bush Admimstration’s endorsement 
along thanks for our ongoing efforts to, as one of the Medicare Nutrition Therapy Amendment 
member put it, “keep our profession on the fore- Act of 2001, which would extend provision of 
front of the industry.” We are moving simulta- MNT s,ervices under Medicare. I’m sure this study 
neously m many directions to achieve that goal and its ramifications will be addressed at such 

FNCE sessions as “The Role of the Dietitian in the 
So many “everywhere+ 
At times it seems that ADA is everywhere. Cer- 
tamly we are everywhere we need to be. For ex- 
ample, m the next few weeks in Washington, D.C., 
ADA will offer an unprecedented session for mem- 
bers of Congress on how they can successfully 
manage their diets and health during hectic con- 
gres&nal workdays This is a great opportunity for ADA to 
work face-to-face with our national representatives on the ver3/ 
subject we know best. It should be informative, fun and excel+ 
lent exposure for our Association. 

Epidemics of Obesity and Diabetes” and “Medi- 
care, MNT and Me: A How-to on Successfully 
Providing the New Benefit ” 
n ADA staff and members are drafting an action 
plan for the Board’s consideration on how we can 
best assume an ADA-wide leadership role in na- 

In October, many of ADA’s “everywheres” will converge, 
along with thousands of members, at the Food & Nutrition 
Conference & Exhibition m St. Louis. It will be a perfect time 
to come together and share our experiences and accomplish: 
ments over the past year. In both geography and areas of 
mvolvement, here’s a portion of what I mean when I say ADA 
is everywhere ~-and how all these everywheres tie into FNCE. 
w The August issue of Assoczatzon Management magazine, 
the journal of the American Society of Association Executives, 
carried an article that, prominently featured ADA The story 
reported on ADA’s strategic plan, our contract with the Health 
Resources Services Administration to create a national modeI 
for mentoring mmority students into the dietetics profession 
and the California Dietetic Association’s (CDA’s) successfull 
mentormg program. The story included a half-page color phot 

u of CDA’s professional mentormg coordmator, Kara Caldwell 
Freeman, DrPH, RD. The mentormg models and tool kits that 
have been developed under the HRSAgrant will be shared ulth 
members at FNCE, in a session on Sunday, Ott 21. 
n ADA made sigmficant waves m the association management 
commumty 111 July We announced that Ronald S. Moen, execu- 
tive director of the American Association of Orthodontists and 
a nationally respected nonprofit association executive, will 
become our CEO December 1. Ron will attend FNCE and speak 
at the Member Showcase on Monday, Oct. 22 (Incidentally, 
word that Ron is joining ADA traveled so far and wide that I 
received this e-mail from a member: “Please stop sending this 
message, this is now the 6th I’ve received from ADA or my local 
dietetic association “To be honest, I can’t promise that we will 
solve the “problem” of members receiving too mu& informa- 
tion from ADA!) 
= Followmg the recent Nat,ional Institut,es of Health (NIH) 

tional efforts to address obesity, especially among 
children Upon Board approval, our plan will be forwarded to 
NIH to put into the context of the national initiative. Thanks to 
the efforts of Mary Jo Feeney, MS, RD, FADA, and her colleagues 
on the FNCE planning committee, more than a dozen FNCE 
sessions will tackle the subject of obesity, with three sessions 
devoted to childhood obesity. Sessions include “Initiatives to 
Promote Healthy Eating and Physical Activity in the School 
Environment” and “Childhood Obesity. A Family Approach.” 
n And ADA is showmg up in places you’d really never ex- 
pect. .__ But, I’m not going to give this last one away just yet. 
Fans of a certain long-running TV show-m particular an 
episode that aired in August-may already know what I’m 
referring to. For everyone else, come to the FNCE Opening 
Session and your questions will be answered. And that’s the 
only hint you’re going to get! 
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Changing times, traditional values 
Like ADA itself, the 2001 FNCE is changing with changing 
times, holding true to traditional ADA values and accommodat- 
ing the diversity of member in&rests and commitments. In St 
Louis, you’ll hear Rick Bayless, past “IACP Professional Chef of 
the Year,” explore t.he culinary heritage and flavors of tradi- 
tional low-fat Mexican food. Varro Tyler, PhD, a nationally 
recognized authority on medicinal herbs and phytochemicals, 
will deliver the President’s Lecture on Sunday, Ott 21. And 
you won’t want to m.iss the Ross Keynote Address, to be given 
by veteran TV journalist Catherine Crier at the Opening Ses- 
sion on Saturday, Oc,t. 20. As always at FNCE, you can enhance 
your professional skills and network with 10,000 colleagues, 
experts and industry representatives. There will be more than 
100 educational sessions and 350 companies m the Exhibit 
Hall. Visit http,//www.eatright.org/fnce/ for details. Then reg- 
ister! And I’ll see you in St. Louis. 

-Susarl T Bomr, RLI 
e-mnil,4DAPres~dt~rzt~e~tryht OKJ 





Our proven compliance~ rates and enhanced 
nutritional outcomes shy a lot more about 
our taste than “delicious” ever could. 

l Proven 85% patient complianlce rate with a 
two-serving-per-day recommendation’ 

l Clinically documented weight gain and enhanced 
nutritional outcomes’ 

l 100% of daily recommended inttakes for protein and essential 
vitamins and minerals in five servings 

l Six rich, tasty flavors to keep patient enjoyment levels high 

Boost is 171~0 available in many 

Recommend &mr 
Your Alliance fat Compliancesv 

Questions? Please tall us at l-800-247-7893 or visit our Web site: ww.boost.com 



Conference & Enhibition! 
111~ L onlmltlnent and support of these al (1 ( lilt r o :aniz I ((‘1 \ 
hi 11,~ thz Anlerican Cietetic Associatrczn r rc c u ‘1 t’z lar; ( st 
g.,tltt ring of #dietetics professionals in hi cc I n r /. I ‘lea<c llel> 
u, slljv, our appreciation by visiting tl,eu s 3 )I s II’, kc I s I 1 

St .4)UlS. 

A,nlc-nd Board of California 
Anxl ican Egg Board/Egg Nutrition Ct:nlt r 
A.mt:j ican Home Products/Whitehall-Rol-11 ns H :: It 3 xrc 

Amcl ican Specialty F,ealth Networks 
AI ch:r Daniels Midland 
Calrfixnla Avocado Commission 
C;thfornia Dried Plum Board 
Campbell Soup Company 
Cancl,:r Research Foundation of America 
Central Soya Company, Inc. 
ConA.gra, Inc. 
The 1)annon Company, Inc. 
E<J”L1l@ 
Gatol ade Sports Science Institute 
Gcnesal Mills Bell Institute of Health & Nulllit c I 
G’K Nutrition Cornpany 
Health Management Resources 
HcaltheTech. Inc. 
Hubert Company 
ILSI North America 
International Food Information Council 
International Food Information Council FI )un d; t o 1 
Johnson & Johnson l Merck 
Mars. Incorporated 
McNleil Nutrltionals 
Mead Johnson Nutritionals 
Metagemcs 
The Minute Maid Company 
National Cancer Institute 
National Cattlemen’s Beef Association 
National Honey Board 
National Pork Board 
National Potato Promotion Board 
Nestle Nutrition Institute”’ 
North American Association of the Study of 31 I( sit J 
Nutri Pharma 
Ocean Spray Cranberries, Inc. 
Omega Tech Inc./Gold Circle Farms 
The Peanut Institute 
Porter Novelli 
The Produce for Better Health Foundatior’ 
The Quaker Oats Company 
Ross Products Division 
Seabury & Smith 
Slim*Fast Foods Company 
Sutter Home Winery 
Uncle Ben’s 
Unilever Best Foods 
USECO 
The Vegetanan Resource Group 
Wild Blueberry Association of North Amr:n~:~ 
Wine Institute 

Currelzt >‘p I8 1s )rs 0s r f J,‘3/01 



#se of the air displacemenlj plethysmograph to monitor 
.-body composition: A benefibial tool for dietitians 

M any popular diets create weight 
loss through depletion of muscle 
and body water, not body fat. A 

useful component of nutritional assess- 
ment is the estlmatlon of body composi- 
tion by a new air displacement method 
called the air displacement plethysmo- 
graph, or Bod Pod@ (Life Measurement 
Instruments, Concord, Calif.). This m- 
strument was developed 111 cooperation 
with the US National Institute of Health 
Forthepast 30years, hydrodensltometry 
or underwater weighing has been corl- 
sidered the gold standard for body com- 
position analysis. Although body compo- 
sition can be est,imatcd >la a variety of 
methods mcludmg skm folds, bloelect,rlc 
impedance, hydrodensitometry, and dual 
energy x-ray absorptlometry (DEXA), 
each of these methods may have physical 
and financial hrnitations for some clients. 
The air displacement plethysmograph 
may be a viable alternative, replacmg the 
inconvenience of water with the comfort 
of air to give the highest quality body 
composition avallable. 

This artzcle was written b?/ 
Carolyn J. Hoffman, MS, RD, 
associate professor, department of 
human environmental studies, and 
Leslie A. Hildebrandt, PhD, RD, 
assistant professor, departmewt of 
human env~rown~ental studies rrt 
Central bfxh.zgaw l!n~~?rrs~~y, Mt 
Pleasant, .iM?ck 

BENEFITS FOR THE DIETITIAN 
This new equlpmdnt can be an asset to 
the dietetics practitioner m that it: 
n measures the amount of lean and body 
fat tissue, 
n measures the effectiveness of lifestyle 
programs focused on diet and exercise; 
n provides motivational feedback for ch- 
ents, and 
n discourages the’ use of rapid weight 
loss programs that Iresult in loss of meta- 
bolically actlvr lea11 body mass. 

Dietitians can LIZ+ air displacement to 
monitor changrs ill body fat m response 
to dietary and exercise intervcntlon. The 
success of weight loss programs is often 
measured through changes m body 
weight, not, body composltlon Popular 
diets t.hat forus on pounds lost, instead 
of changes 111 adipose and lean tissue, 
can result in progressive losses in muscle 
and declines m energy expenditure. This 
can be very misleading t,o clients and 
result 111 rapid weight gain once the diet. 
1s discont,mucd 

Sometimes people begin a weight, man- 
agement program that includes exercise, 
and find their body weight doesn’t change 
at, all. This can be very discouraging, and 
can occur because Eat is lost at the same 
tune that, muscle 1s gamed. In addition, 
the dietetics profesjsional may set a de- 
sirable range for ai hralthy amount of 
body fat for an mdividual that equates 
with optimal perfo mance 
using a “scale WC@ t- 

rather than 
1” that would penal- 

izc lean tissue incr@ses from exercise If 

the dietitian focuses on body composl- 
tion instead of weight, then clients can 
focus on losing fat while preserving or 
building lean body mass. Therefore, the 
method for estimating body composition 
must be accurate, quick, and noninvasive. 

HOW DOES IT WORK? 
Estimations of body composition using 
this method rely on principles similar to 
those used m underwater weighing; eg, 
density differences between lean tissue 
and fat tissue The overall density of 
one’s body can be used to determine the 
percentage of fat and lean tissue. While 
the person sits inside the chamber, com- 
putenzed sensors determine the amount 
of air displaced by the person’s body 
Testing is fast, accurate and easy. Acom- 
plete evaluation takes about, ten min- 
utes. The initial equipment purchase re- 
quires an mvestment of approximately 
$35,000. The only equipment that needs 
to be replaced mth the measurement of 
each person is a breathing tube, which 
costs about five dollars. 

HOW DO YOU MEASURE BODY 
COMPOSITION? 
The system consists of a cabin, complete 
computer system, monitor, a data mter- 
face board, software, scale, and cahbra- 
1 ion standard. The subject should wear a 
synthetic swimsuit and cap to prevent 
erroneous air displacement Although 
some may not wish to wear a tight-fitting 
sulmsult and cap, it is important m order 



Blake the connection with new cliknts. 

S et yourself apart from other nutrition professionails-and 
make it easy for potential clients to find you.iADA’s 
Nationwide Nutrition Network, a national referrailservice 

that provides the public with easy access to dietetics profes- 
sionals, puts you in touch with consumers, businesses, physi- 
cians and other healthcare professionals looking for your 
specialized services. 

24 hours a day, seven days a week, the Nationwide f\(utrition 
Network on ADA’s Web site helps match individuals an 

4 

organ- 
~ izations with dietetics professionals. ADA’s public eb site 

enjoys more than 100,000 unique visits-and nearly 9~million 
hits-monthly. And, during regular business hours, our Member 
Service Center offers easy telephone access to the Network. 

for an application or additional information: 

. Call ADA’s Member Service Center at 

800-877-l 600, ext. 5000; 

* E-mail us at findnrd@eotright.org; or 

. Visit www.eatright.or&d2.htmi on the Web. 

Join the nationwide 
nutrition network 

for less than the cost of one client visit-just $50 

per year ($200 for non-ADA members)-the 

Nationwide Nutrition Network showcases your 

qualifications in practice areas including general 

nutrition/wellness, weight control, sports nutrition, 

diabetes, home health, oncology, allergies and more. 

Or link up with food manufacturers, distributors and 

restaurant managers seeking dietetics practitioners 

with expertise in foodservice management and 

equipment, nutrient analysis, product and recipe 

development, and sanitation and quality control 

training. Join the Network and make the connection. 
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F O R  YOUR lNFORMATlO N  

The Bad Pod@ the future of body jat ,measurement? 

to expel any air pockets present, s ince 
the system determines vo lume through 
air displacement. A movable diaphragm 
is  mounted on the common wall separat- 
ing the front and rear chambers. After 
Initial measurement of body vo lume, the 
subject s imply breathes mto a breathing 

. tube so the airway pressure can be mea- 
sured. The subject breathes normally 
into a breathing tube and then puffs 
three times. The computer monitor mea- 
sures the subject’s  compliance with the 
technique and this is  automatically ca l- 

” cu lated to ensure va lidity.  The Siri for- 
mula is  used for the program (1) Body 
composition (percent body fat) then ap- 
pears on the monitor screen and a prmt- 
out of the results is  immediately avail- 
able. 

HAS THIS SYSTEM BEEN 
EVALUATED? 
Scientific studies evaluating the use of 
the Bod Poda have been done and are 
published in several Jur iedJournals (2-5). 
In the healthy, normal weight popula- 
tion, these findings have cons istently in- 

dicated that air displacement is  a highly 
reliable and va lid method for determm- 
mg percent fat in Iadult humans com- 
pared with what ha$ for years  been con- 
s idered the gold standard, hydrostatic 
weighing (5). However, it is  recognized 
that the software used in this equipment 
IS only accurate if 111 has been va lidated. 
Although research studies to date have 
only examined healthy individuals, use 
of this equipment #should be va lidated 
with “nonhealthy” people, mcludmg 
obese SubJects, disabled, pediatric, and 
geriatric populatio s. Since it has been 
estimated that one 

%  
ourth of adults in the 

United States are c, ns idered obese (B), 
the Bod Pod@, once va lidated, may pro- 
v ide accurate measures of body compo- 
s ition for obese c lients trymg to make 
healthy lifestyle changes. It can also be 
utilized for competitive athletes wanting 
to create phys ique for optimal perfor- 
mance and health. 

I 

he Bod Pod@’ can be 
a very  effective too to use with normal, 
healthy c lients m fitness centers and 

s  and may be useful 
for many patients/ 
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Give children the healthiest fu 
the ADA Foundahbn’s 

possible by supporting 

Healthy Weightf 
4 

r Kids Initiatitw 

Contribute to the Foundation a d receive a unique pin 
recognizing your commitment t raising funds for food and 
nutrition research in the area o &&My @%&Vj~~KrbTs. 
Help us make an impact on the i creasing epidemic of 
obesity in children. 

Contact the ADA Foundation tod y at 800.877.1600, 
ext. 4821 to make a donation an receive your pin, or for 
more information about this new endeavor. 
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-fat diets: One size ma* not fit all 

eight loss, high blood pressure, 
.and cholesterol counts are all mo- 

factors for people t,o 
and for years, low 
escribed a sort of 

o change. Though 
ic nutrition may 

ians counsel people, 

del?&- modify their diet around a par- 
$:I &r condition. 
! ‘3e Journal (JADA) recently talked 
&!it how individual response to low fat 
ib! b could affect future nutrition coun- 
$!ug and recommendatrons with 

‘1b:iiael Lefevre, PhD, chief of the divi- 
.,& of Functional Foods Research at 
i ‘1 %:i tin&on Biomedical Research Cen- 
;I$ 111 Baton Rouge, Louisiana, and a 
( ~~,irltlror of the study “Distribution of 
\~,o~\-I-containu~g HDL subpopulations 
‘1: :)a.~ ients with coronary heart disease” 

! :, ;md .4DA spokesperson Wahida 
~mllly, MS, RD, director of nutrition 

,: 1 !I(% Irving Center for Clinical Research 
‘\.evt York, NY 

.) MIA: Can you summarize the Impact of 
I cr h ! ei(larchonindividuality ofresponses 
’ !:\xt arvfatintake togeneralizedguide- 

’ iif r -; sm h as the NCEP ATP III guide- 
j 5 fc rr treatment” 
ichael Lefevre (ML): There are as- 
, i,,;i ioris between certain genetic polg- 

15 r;his;rns or certain variants and re- 
i. )( ~!i:,t’ to therapeutic diets. These asso- 
,‘~IZOIIS ground this variability in re- 
,ubiise on a genetrc basis, suggesting 
~1st rrsponse bet:ween individuals is 
;i~bd in part on differences m metabo- 

II. ;md not necessarily on differences 
:r~ihcrrnce. Certain gene polymor- 

IIIS are repeatedly associated with 
~IYYX(‘S m diet response across dif- 
rlt ~;tud~es so it suggests there is a 

*.. . .a 

, 

b cleargenetic asisforindivldualresponse 

d m fact, the 0pposit.e 

direct candidat 

that there is no u 

drug therapy if their 

reement about 

is a good cholesterol,\and the higher it is, 
the better it is, in terms of protectmg the 
heart. All researchers do agree that low- 
ering saturated fat, in ake is important. 

Researchers have lso been asking if 
there is a s( ction oft e population, say 
25 million people,who 

\ 

ave msulin resis- 
tance, should we also r commend low fat 
diets to this populatio ? 

JADA: What additiorral research LS 

should be adapted? 
ML: More research ne ds to be under- 
taken in the area of fir 

and diet and overall irn 
sion of disease. 

,..... ,...* , . . . .a I . . . . .  .  . . I  . . . . . . . . *  , . , .a .  .  .  .  .  e.,*. .  

Also, on the diet side, we need to look 
at alternate dietary plans-we’ve been 
advocating a low-fat, Step 1 or Step 2 diet 
for a very long time. Now we’re seeing 
the emergence of a higher fat diet, the 
so-called Mediterranean Diet, a diet 
which is higher in total fats from 
monounsaturates. That’s just one of per- 
haps many possibilities that are out there 
to optimize t,herapy to achieve a partial 
risk reduction for cardiovascular disease. 
Right now, our research is focused on 
genes which we suspect have a role m 
lipid metabolism. There are a lot of genes 
out there we have not reexamined in any 
meaningful way, which may be more pow- 
erful predictors of dietary response. For 
these studies you typically need con- 
trolled feeding trials because the impact, 
of t.hese genes is probably pretty small, 
relative to the impact of everyday varr- 
ability and dietary intake. 

We’re not at a point where we can pull 
somebody m and take a blood sample 
and say, “This is t~he best diet for you.” 
WK: Genetic nutrition would be appli- 
cable t.o many diseases. Once we under- 
stand an individual’s genetic blueprint, a 
registered dietrtian will be able to give 
evidence-based nutrition advice to that 
patient and tailor the eating plan to t,he 
genetic blueprint. This knowledge would 
certamly help m preventing or delaying 
disease. 

JADA: What are the practrcal implica- 
tions for dietitians at the present time 
that are counseling individuals on modi- 
fying dietary fat intake? 
ML: One of the real practical applica- 
tions is that there IS a variability in re- 
sponse. Just because someone’s not 
achieving a desired goal m terms of lipids 
doesn’t mean they’re not adhering to 
that, diet And there should be consider- 
ation of alternate dietary approaches 
which may be better suited to that indi- 
vidual At some point we’ll be able to use 
genetics to guide dietitians m that pro- 
cess 



Be recognized for yours experience and expertise 

sa 
Nutrition is 

an accomplishment t 
h 

at translates into 
credibility in the eyes1 of your peers, 
employers, and the plublic Specialty 
Certification is a mark of achievement that 
hIghlIghts your expertise. 

“I feel that the specialty cerhfication has 
provided the dietetjcd profess/on with an 
avenue of promoting leadership and 

expert/se that is recogn/zable In the medical professiob. ’ 

“With certificahon, I feel that my expertise improves “y respect with peers, 
doctors, and the patients who I serve 0 

‘As a dietitian in a private practice, other dietitians fe 1 comfortable 
referring renal patients to me because of my certificati & n. ” 

“Preparing for the certification exam enhanced my knowledge and 
increased my cclnfidence as a Pediatric DietitIan. I feit it gave more 
credibjiity with my colleagues.. ‘I 

m Eligibility Appllcatlons mujt be postmarked by , l ,a*. l 

December 1, 2001 for the Spring 2002 examinatlonsl. Candidates must 
be a RD for at least three years and have a minimum ‘f 4,000 hours of 

1 practice in Pediatric or Renal Nutrttion within the lasi ft; e years. 

visit the CD ‘s Web site at k 
www. cdrnet. org/certificatlons/spec/index htm or call the 
Commission on Dietetic Registration at 
800/877-l 600, ext 4705 
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HE HEADLINES 

It everything about the pa- 
ou make recommendations: 
In medications, if they are 
al supplements. The RD 
.hem practical examples of 
can be planned to enable 

1 lower saturated fat intake 
*ol intake, then how to make 
,ies with other sources of 
le dietitian also needs to 
’ activity pattern-whether 
‘hen what about the kidney 
at will help you determine 
*otein to recommend. 

do you see as future meth- 
ss the mdividual responses 
intake? 

the work we’re doing right 
ig at, let’s say, the average 
st and then looking at the 
ltep 1 or Step 2 diets And in 
uals, a  Step 2 diet theoreti- 
:s a worse lipid profile That 
that we should leave these 
1 the average American diet. 
e  are other diet plans which 
lropriate, which are low m  

genetics on alternative diet ther 

fering recommendations 

of components 
fat, there are a lot 

may impact risk for cardiovascular dis- 
ease. If you do so of the thmgs you’ve 

do-increase intake 
of fruits and vege ables, Increase low fat 

ake, the fat issue will 

them the science 

behind the recommendations; the lower- 
mg of saturated fat intake, lowering of 
cholesterol intake, increasing fiber in- 
take, and explaining to them what these 
foods have. I use charts to show patients 
what corn oil has, Or what chicken fat, 
beef fat, and fish fat have, and why I am 
asking thern to choose one above the 
other, or eat more of something and eat 
less of something else. So you need to 
help them understand what these food 
sources have and how they contribute to 
either increasing your risk for heart dis- 
ease or lowering your risk for heart dis- 
ease 

References 
1. Aszatalos BF, Rohelm PS, MIlanI RL Lefevre M. 
McNamara JR, Horvath KV. Schaefer EJ Dlstnbu- 
tlon of Apo-I-contamlng HDL subpopulat ions in 
p3tlents wth coronary heart disease Arterioscler 
7hromb Vast B/o/ 2000,20( 12) 2670-2676 
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I , A time-savi@ 
NEW online~ service for ADA members! 

ADA’s Virtual Reality Bookstore 
and Online Literature Review 

Here’s all you need to do- 

Visit the site and set up your 
interest profile. 

1 link right from the e-mail 
bulletin to article summaries. 

It’s that simple! TV it Today? 
The American Dietetic Association is pleased to anno ‘rice a major enhancement to the ADA’s Member- 
Only Virtual Reality Bookstore. This service curre tly offers timely book reviews to help members 
evaluate new publications of interest, and allows user 
inventory of more than 70,000 titles. Now we have 
Online Literature Review. 

1 
to order books and software products from a vast 

a ded a time-saving new information database called 

n Once a week, experts scan more than 8,000 journa I articles and provide users with weekly literature 
updates. 

n Users can pre-select areas of interest, so the journal,updates are relevant to their practice. 
n On-Line Literature Review is offered to you FREE o charge for 60 days! 
n After your trial period expires, you can continue to 

member price of $39.95 per year. 
\ eceive this new optional service at the special 

We invite you to take full advantage of this member b/enefit by visiting the Web site and specifying your 
own interest profile today! 

Sign up for a FREE trial subscription at the 
ADA’s of www.eatright.org 

ietetic Association 
and health.“” 

www.eatright.org 
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H 3 Easy Ways to Register: H Cancellatlon/Re~luest for refunds must be Dost marked on or _ . 
Via Internet wwweatright.org/fnce/ 

Bv Mail Send your completed registration 

before September’ 17, 2001. Registrations will be refunded less 
a $75 processing fee, workshop only registration and ADAF 
Gala Dinner-only will be charged a $50 processing fee 3 

f&m with payment to: ABA FNCE 2001, 
P.0. Box 614, Brookfield, IL 60513-0614 
m If you pay by credit card, you may 

n Submit your registration with complete payment. 
n Questions? Call ADA FNCE Registration/Housing Desk at 

r;(*~ : fax vour comuleted reeistration form 
l-800-234-1446 

*‘ I 
24 <ours a day by dialkg 708-3444444. 

Mailing & Badge information - All mailings concerning the 2001 ADA F 
Exhibition will be sent to you at the address provided below. This will 
record. This information will be given to ADA exhibitors. 

Sorry, no phone reservations will be accepted. 

Member Number: 1 1 1 1 1 1 1 

: ,  

., ; 
‘b 

‘:,’ 

Special needs - If you have a disability and require special assistance, 

El 
please check the appropriate box: 

~ m Is this your first ADA Food & Nutrition Conference & Exhibition? 
El Yes ~No 

u (a) Hearing u (b) Mobile 0 (c) Visual I 

REGISTRATION FEES - Fees are per person. 

Check Your Membership Classification Type 
(Member dues must be paid in full to receive member rates.) 

u 1) Active 

0 2) Associate 0 3) Retired or 0 4) Returning Student 

a 5) Nonmember Student 

Post Marked by 9/10/01 On-site 
Full &ek One Day Full Week One Day Amount Due 

$26( $130 * $310 $180* $ 

$13( $90 * $155 $115* $ 

$18Y $130 * $205 $155* $ 

u 6) Nonmember 

“One Day Only Badge - Check the day attending 

u 7) Exhibits Only (Sunday - Tuesday) 

$415 
U’a) Sat 

$215 * $465 $265' $ 

a b) Sun 0 c) Mon 0 d) Tues 

$25 $ 

a 8) Additional Guest Ticket to Member Reception $58 $ 
‘Students - Dletvtlcs lnstnlctor s~gnah~re 1s REQUIRED You MCST include ZI copy 2f your shvzlent ID with your repstratlon S.BTOTAL, $ 

Program Director signature: Date: ~- 

OPTIONAL WORKSHOP REGISTRATION - E nro ment IS Iimlted and b sed on a hrst-come, hrst-served basis II 

Choice Workshop Title S@urday, October 20 Member / Nonmember Amount Due 
Ll Wl) Nutrition Assessment 1:00 pm - 5:00 pm $85/$115 $ 

: 

u W2) Genetic Principles 1:00 pm - 5~00 pm $85/$115 $ 
CI W3) Food Safety Expert I:00 pm - 5~00 pm $85 / $115 $ 
Ll W4) The Nutrition Coach 1:00 pm - 5~00 pm $85/$115 $ 
cl W5) Mothers’ Milk 1:00 pm - 5~00 pm $85/$115 $ 
Choice Workshop Title Wqdnesday, October 24 Member / Nonmember Amount Due 
u W6) 

u W7) 

Implementing MNT 

Building Employee Self-Esteem 
8rOO am - 12:00 noon 

8100 am - 12:00 noon 
$85/$115 $ ‘. / ‘,; 
$85/$115 $ 

I, .: d 
~ SUBTOTAL: $ 

:T 41 
‘a’- ,f 

I 
Contribution - I would like to donate $1 to Food Outreach Yes 

‘. 
$ 1.00 s~ : 

,.’ 
.’ ,‘O 

?’ 
Payment Type Enclosed: 3 Check - US Funds 

1(1 * 
~ 

a AMX u Discover m VISA/Mastercard 
I( 

TOTAL ENCLOSED: S 
Make check or momy order payable to Amcrrca~~ Dietetic Assmatm Ifyaymg ly crt ilt card, y~ro 
signatwe below mdmtes you npw to tkr total ntnout~t bnq clwrgt~d tn your crcdlt CI rd nnd that 
regrstratm,fm are iil,nrc,fifniinBlt, urdess wlttw request to ADA 1s postmarked bl/ S 

1 
trruber 7 7, 20111 

c ,mi hun4vr 
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LETTERSTO THEEDITORS 

fruit juice consumption not 
related to growth among 
preschool-aged children enrolled 
in the WIG Program 

To the Editors: 
Excessive fruit Juice consumption (212 
oz/day) has previously been reported as 
being associated with short stature and 
obeslt,y m preschool-aged children (1). 
Recent research, however, does not SUP- 
port such an association with short stat- 
ure or obesity (2-4). The relationship 
between pedlatrlc fruit juice intake and 
growth remains equivocal 

Studies to date have primarily relied 
upon white, middle class populations. To 
rxtend previous research, fruit juice con- 
sumptlon and anthropometric indices 
were examined in a low-mcome, pre- 
dominantly minority sample 

SUBJECTS 
Participants were 77 children, ages 12 to 
59 mont,hs (mean = 32.9115.1 months), 
enrolled m the Special Supplemental 
Nutrition Program for Women, Infants, 
and Children (WIG) II\ Atlanta, Georgia, 
during 1998 and 1999. Among the sample, 
58% (G/77) were male, 95% (73/77) 
were black, 306 Q/77) were Asian or 
HIspanic, and 33% (25/77) were born 
prematurely (range = 23-37 weeks ges- 
t,atlon, mean = 3 1.5rt 19.9 weeks) 

METHODS 
A registered Ihetltian interviewed par- 
ent,s or guardians regarding demograph- 
ics and frequency of 100% fruit juice 
consumption usmg food models to dem- 
onstrate portion sizes The reglstered 
dletltian also measured the child’s weight 
(using a digital scale) and height (using 
a stadlometer or length board). Children 
were measured in minimal clothmg and 
mthout shoes 

Body mass index (BMI = weight [kg]/ 
height [m]“) measured adiposity. Obe- 
sity was defmed as BMI > 75th age- and 
gender-speclflc percentile using the age- 
and gender-specific BMI percentiles from 
Hammer a11.d colleagues (5) Short stat- 
ure was defined as height less than the 
20th gender-specific percent,ile for age. 
Height or age-adjusted height was plot- 
ted on National Cmter for Health Statls- 
t1c.s gpnder-speriflc growth charts. Ex- 
~YSSIVP fruit Juice consumption was de- 
hned as consuming 212 oz of 100% fruit 

Children with me conditions af- 
fectmg growth were luded. Written 
mformed consent was 

were compared v& se of children 

tests, and Pearsor 

were of short 
were obese. Se 
of the children re 
oz of fruit juice d 
daily fruit juice in 

significant relatio 
tween excessive 

were found be- 
ulce intake and 

CONCLUSIONS 1 
This study found II relationship between 
frmt Juice intake . nd growth Indicators 
among a sample of ow-Income, predomi- 
nantly minority c lldren, which IS COII- 
slstent with othe recent reports that 
utilized children f other ethmc and so- 
cloeconomlc ba kgrounds (2-4). The 
present findings 

: 
o not support previous 

recommendatmn to limit intake of 100% 

1. Denmson BA, ckweli HL, Baker SL Excess 
ton by preschool-aged chil- 

dren IS assoclat \th short stature and ober;lty 
fedialrm 199 

th BR A longltudlnal study of 
ke and growth the ]ulce con- 

J Am Dret Assoc X101, 

lOl(4) 432-437 
3. Alexy U, Slchert-Hellert W, Kersting M, Manz f, 
Schoch G Fruit ]IJXX consumption and the preva- 
lence of obesity and short stature I” German 
preschool children results of the DONALD study 
J Rxhatr Gastroenterai Nutr 1999,29 343-349 
4. Sktnner JD, Carruth El?, Moran J ill, Houck K, 
Colstta F Fruit Juice intake IS not related to 
children’s growth Pedratncs 1999,103 58-64 
5. I-lammer LD, Kraemer HC. Wilson DM. Rtter 
PL, DornbuschSM Standardlzedpercentllecurves 
of body-mass Index for children and adolescents 
Am J D/s Child 1991,145 259-263 

Response: 
This research by Kloeblen-Tarver con- 
firmmg no relationship between pre- 
school children’s fruit juice intake and 
overweight and short stature is impor- 
tant for several reasons. Their sample 
was primarily minority children from low- 
income families rather than white chil- 
dren from families with middle or upper 
socioeconomic status as reported previ- 
ausly (1). In their study the percentages 
of overweight children (34%) and short 
stature children (30%) exceeded the 
expected percentages, 25% and 209/o, 
respectively; thus overweight or short 
stature were concerns in this group 
Moreover, these childrenconsumedlarge 
quantit,ies of fruit juices, 79% had 212 oz 
dally with a mean of 24 oz; these amounts 
exceed the amounts provided by vouch- 
ers from the Special Supplemental Nu- 
trition Program for Women, Infants, and 
Children (WIG). These new data and 
earlier studies (l-3) raise questions about 
why the American Academy of Pediat- 
rics has recommended severely limiting 
children’s fruItJuIce intake. The evidence 
suggests that less nutritious beverages 
(soda pop, fruit drinks) ~111 replace 100% 
fruit Juices, which are nutritious bever- 
ages that are well accepted by young 
children. 
~JEAN D SKINNER, PhD, RD, 
professo-r; 
BETTY RUTH CARRUTH, PhD, RD, 
professor emeritus, Department of 
NutrLt?.on, lJniverszty of Tennessee 
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LETTERS TO THE EDITORS 

Prenatal WIC participation in 
relation to low birth weight and 
Medicaid infant costs in North 
Carolina-a 1887 update 

To the Editors: 
Previous studies have found that prena- 
tal WIC part,iclpation is associated wth 
improved birth outcomes and reduced 
mfant medlcal costs (1,2,3,4) One of 
these studies, published m the Journal, 
was done in North Carolina using data on 
1988 live births to women on Medicaid 
(1). We repllcated and expanded the 
1988 North Carolina results for the 1997 
birth year, addressing some potential 
methodological issues in the earlier study 

Live birth, Medicatd, and prenatal WIC 
records were linked as in the previous 
study. Within the 1997 Medicaid births, 
women participating in WIC were com- 
pared to women not participating in WIG 
We used loglstlc regression analysis to 
determine the effect of prenatal WIC 
participation on low birth weight while 
controlling for demographic and other 
risk measures available on the birth cer- 
tificate. The difference m average Med- 
icaid costs betweennewborns in the WIG 
and norm-WIC groups was estimated us- 
mg ordinary least :squares regression 
analysis and compared to the cost of 
providing prenatal %‘IC services 

There are some potential biases mher- 
ent m an evaluation of a prenatal care 
program. If a woman does not enter WIC 
until very late m pregnancy, there is a 
lugh probabllit,y she will have a normal 
birth weight baby just due to the length 
of gestation, yet shr 1s counted m the 
WIC group We attempted to reducr this 
bias by counting women who started 
WIC after 33 weeks gestation in the norr- 
WIG group 

Another potentially serious problem 
in an evaluation of a prenatal care pro- 
gram 1s the “preterm delivery bias ” 
Women who have a very early delivery 
may never have a chance to enroll m 
WIG. To address this problem, we de- 
fined three cohorts (5) (29, 33, and 37 
weeks gestation) and logistic regression 
was done %lth all blrt hs occurring before 
the specified week of gestation excluded 
from the analysis This approach mea- 
sures the effect of prenatal WIC particl- 
patmn on birth weight only for those 
pregnanclrswithage:;tatlonalagegreatrr 
than or equal to the c%utoff point 

The logistic> regression analyses mdl- 

cated that the odds rati 0 for having a low- 
weight birth for women1 who did not par- 
ticipate in WIG or begbn WIC after 33 
weeks of gestation wai; 1.14 and their 
odds ratio for havm 
birth was 1 38 c 

total cost savings are 
estimated here since 

it 1s difficult to mea 
improvements in birth omes and sav- 

A copy of the full 
this summary 1s bas 
request to the lead a 
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ERRATA 
An author of the research article “Pre- 
dictors of self-uutlated, healthful dietary 
change” in the July Journal, p 762-766 
was, credited as “Marian Neuhauser, PhD, 
RD.” The correct spelling of the author’s 
last name 1s “Neuhouser ” 

The funding agency on page 792 of the 
July Jou~mal’s Perspectives in Practice 
arti’zle “Nutritional status classiflcat,lon 
in tne Department of Veterans Affairs,” 
is listed as “the VA Center for Pediatric 
Mallagement. and Outcomes Research.” 
The correct name of the agency is the 
“VA Center for Practice Management and 
Outcomes Research.” 

In the August Beyond the Headlines, 
page 872 (“Fohc acid fortlficat,ion. In- 
formed mothers, healthy babies”), the 
information given, “the FDAhas required 
that all enriched cereal grains be fortl- 
fied with 140 g of folic acid...” should 
read “140 pg.” 

LETTERSTOTHEEDlTORSAREWELCOME 
Letters may have a maxm~um of 500 
words, references should be kept to five 
or fewer Relevant charts or graphs are 
acceptable Letters should he typed 
dollble-spaced L&h wide margins Sub- 
mlss1on of a letter constitutes pernusslon 
for The Amencan DletPtlc Assoclatlon to 
usfx it, in thr Joc~fl&, subJrct to editmg 
and abridgment Fma~rc~al assoclatmns 
or other possible conflicts of mterest, 
should always be disclosed Letters relat- 
ing to articles published In recent Jour. 
?zn! Issues have pnorlty Send four copies 
t,o The Ethtor, Elame R Monsen, PhD, 
RD, Journal of the American LJletetlc 
&soclatlon, Lnlversity of Washmgton, 
BOX X.3410 Seattle. WA 981%X410 
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PEOPLE AND EVENTS 

ADA CALENDAR 

2001 Food and Nutrition Conference & Exhibition 
October 20-23, 2001 St,. Louis, MO 

ADA UPDATE 
Dietetics in Pructice 
ADA’s IEW member publica- 
tmn IS officially launched. The 
fall Issue of this quarterlypub- 
hcatlon will be included with 
the October issue of JADA. 
Please send comments and 
suggestions to dip@?rat 
right ory or call 3121899. 
4854. 

CPE credits available 
through Online Education 
Center 
Contmumg prof(>ssional edu- 
cation course materials are 
now offered online as a part of 
the member-only section of 
the ADA Web site. These 
courses cover diverse subjects 
and disrlplines m dietetics, HL- 

clutling obesity prevention 
and trcatmcnt, Web dPslgn, 
Type 2 diabetes in children, 
ct,hnic, wisine ad restaurant 
trends, and nutrition (‘ommu- 
rucdorr. The WE courses 
arc’ based on sessions pre- 
sented at ADA’s 2000 Food 
and Nutrition Confererlce and 
Exhibition. The registration 
fw for each sessmn is $25 for 
members and $35 for nom 
members To regist,er, visit the 
member-only scctlon of the 
ADA Wch site under Meetings 
CL Events and C)nline Educa- 
tion (:cnter. J?or questions, 
please call thp Member Srr- 
vice Center at 800/877-1600, 
ext. 5000 

AWARDS 
March of Dimes Agnes 
Higgins Award 
Every year, thr March of 
Ihlr~c5 SrlrJcts an mtl~vKlua1 

who has made an outstandin{ 
achievement in maternal-fe 
tal nutrition. This award, es 
tablished m 1980, honors the 
late Agnes Higgins of the 
Montreal Diet Dispensary fol 
her mnovatlon and years o. 
service t.o the cause of irn- 
proved maternal nutrition 
The March of Dimes seek: 
nommatlons for qualified can- 
didates for the 2002 and 200.: 
Agnes Higgms Awards. Nomi- 
nations for both years musl 
be postmarked no later thar 
March 1, 2002 to be eligible 
for review For further infor- 
mation, please contact Leslie 
J<ang at Lkang@modz~mes 
COT/ 

EDUCATIONAL EVENTS 

September 
Conference on the Science 
and Policy of Performance 
Enhancing Products 
September 28-29, Tuscan, AZ 
This event will be hosted b) 
the Council for Responsible 
Nutrition 111 collaboration wit,k 
the NIH Office 01 Dietar> 
Supplements This confrr- 
cnce will examine the avall- 
able scientific evidence thal 
addresses the safety and effi- 
cacy of performance-enhanc- 
ing products and assess policy 
concerns related to then- ust 
by potentially vulnerable 
populations such as tcenag 
ers. 7fiuw cm2u.m vty 

I 

i 

ctober 1-3, Boston, MA; This 
rogram will be conducted by 
istinguished faculty com- 
rlsed of nurses, dietitians, 
esearchers, exercise physi- 

ologlsts, and mental health 
professionals with experience 
in the diabetes field. This 
event will be presented as an 
extensive overview of the 
treatment and education 
methods used at the Joslin 
Clinic wth adults and chil- 
dren who have diabetes. This 
course serves as an overview 
for those preparing for the 
CDE exam. Tuition is $450. 
Contact .Joslin Professional 
Education at, 888/567- 
5460 or by visiting UXUZII. 
ProfesszonnlEd JOSE in. org. 

North American Meno- 
pause Society (NAMS) 
12th Annual Meeting 
October 4-6, New Orleans, 
LA; This meeting ~11 focus 
on diversity, gender differ- 
ence, and menopause. Con- 
tact NAMS at 4401442.7550 
or visit u7uw ~me7mpause 

ml 

Certification Examination 
for Nutrition Specialists 
October 5, Orlando, FL. The 
certification examination for 
&gible advanced degree nu- 
trit,iorusts and licensed physi- 
cians will be conducted at the 
32nd Annual Meetmg of the 
Amencall College ofNutrition. 
For applications and more in- 
formation on programs of- 
fered, call 727/44&hO86 or e- 
mail offlie@certni~tT1tio71 
07"g 

National Kidney Founda- 
tion Professional Councils 
Conference 
October 11-14, San Fran- 
cisco, CA; This conference 
will offer multidlscipllnary 
programs for nephrology 
nurses and technicians, so- 
cial workers, renal dietitian 
speciallst,s and new renal 
and c>llnical chct,ii lans. For 
more Informntior and reg- 
ist.ratlon, call 800/6%2- 
9010. 

Nutrition Entrepreneurs 
to hold Networking Break- 
fast 
October21, St. Louis, MO; This 
event will be presented by the 
Nutrition Entrepreneurs dl- 
etetic practice group, General 
Mills, and GFA Brands, and 
held during ADA’s 2001 Food 
& Nutrition Conference & 
Exhibition. Members and 
guests will have the occasion 
to meet with successful en- 
trepreneurs and attend one 
of eight workshops to gain in- 
sight on the latest entre- 
preneurial issues and oppor- 
tunities This event is ap- 
proved for 2 hours of CPE 
credit. For more mformation 
and reservations, call Joanne 
Gibbons at 800/861-9406 ore- 
mail Neu$g@aol corn. 

November 

4th International Sympo- 
sium on the Role of Soy in 
Preventing and Treating 
Chronic Disease 
November 4-7, San Diego, CA; 
The topics of this event will 
include evaluation of the ef- 
fects of soybean processing 
on efficacy and the relative 
merits of isolated soybean 
components. Issuesin soy and 
health, as well as emerging 
technologies will also be 
addressed Abstracts for oral 
and poster presentations are 
being accepted for inclusion 
in the technical program For 
more mformation, contact, 
symposium management at 
‘?7Lef?t~?zgs@uocs ory, 2 171 
359-2344, or visit the mcet- 
ings Web site at UJWC(’ 
u.ocs org/soyOI htm 

77th Semi-Annual Inten- 
sive Course in Pediatric 
Nutrition 
November 5-9, Iowa City, IA. 
This course 1s designed prl- 
marily for health professloIl- 
als working with Infants and 
t,oddlcrs. Topics to be ths- 
cussed include: failure t 0 
thrlvc; malabsorption; lat.- 
tose mtoleranre; vegetarian 
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diets; herbal remedies; size 
and growth; dental health, 
diabetes mellitus; nutrition 
of the pregnant adolescent, 
management of preterm in- 
fants; follow up manage- 
ment following hospit,al dis- 
charge; recent knowledge of 
vitamms and minerals. The 
American Dietetic Assocla- 
tion awards 33 hours of con- 
tinuing education credit and 
the Iowa Department of 
Health grants 33 credit 
hours for Iowa hcensures. 
The non-refundable course 
fee IS $200. For an applica- 
tion and mformation contact 
Ekhard E Ziegler, MD 
at 3191356-3636 or visit 
U’ 10 11’ m e d i c j n e 
uzoxa Pdu/Pedzatrzc 
N&r&on 

Massachusetts Dietetic 
Association’s Fall 
Conference 
November 9, SprIngfield, 
MA; The keynote speaker 
of this conference, Tieraona 
Low Dog, MD, AHG, will 
present “Herbal Therapies 
in Pediatric and Women’s 
Health An Evidence Based 
Approach.” Other topics 
to be discussed Include: 
medlcare MNT benefit, 
functional foods, supple- 
ments, counseling, renal 
nutrition, and food safet,y 
For more information visit, 
w 111 w m a s s II u t r I t I 0 n 
erg or I~~WU: wamda org. 
e-mall MDADirector@aol. 
ram, or (?a11 617/501-7083 

29th Annual KILO Diabe- 
tes Symposium 
November 9-10, St Louis, 
MO; This symposium is 
designed for practlclng phy- 
sicians and health care pro- 
fessionals In internal medl- 
clne, ertdocrlnology and 
family practice Topics of 
lectures and case studies 
will include diabetes, 
management of Type 1 
and Type 2 diabetes. patient 
self-management issues, 
:ardiovasular disease, hy- 
pertension, and lipills Con- 
bact Beverly Cant,om at 3141 

434-6500. 

Iowa Dietetic Association 
Fall Meeting 
November 13-14, Ames, 
IA: This conference,“Food 
& Nutrition in the 21st 
Century. Tools for the Nu- 
trition Professional,” will 
be held on the Iowa State 
University Campus. For 
more information and 
registration, contact,, 
Jan Steffen, RD, LD, 
IDA, at 515/281-7095, 
jsteffen@%dph state za. 
us, or visit IDA’s Web 
slte,www eat,righ,tiowa 
org. 

lNTEMATIONALEUENTS 
4th International Confer- 
ence on Fats and Oil Con- 
sumption: Prevention of 
Childhood Obesity 
October 4, New York City, 
NY; Recent clinical research 
indicates that obesity and 
related diseases are mcreas- 
mg m children and adoles- 
cents. During this confer- 
ence, “Prevention of Chlld- 
hood Obesity and Related 
Chronic Diseases,” sclentlsts 
will discuss how optimal 
nutrition can help prevent 
these serious chronic dls- 
eases of childhood. The 
presentations will focus on 

the most recent clinical, 
molecular and genetic re- 
search, and the impll- 
cations of that research 
This conference, held at 
Rockefeller Ilniverslty, 1s 
for dietitians, nutritionists, 
pediatricians, nutrition re- 
searchers and others m health 
care interested in achieving 
optimal nutrition III chllrl- 
hood. For more information 
on how to register, contact 
Rachel Miller at 2121 
327-7713 or by e-mall at 
mzllerr@rockefellcr edu 

Evolving Evidence and 
Continuing Controversies 
in Carbohydrate Nutrition 
November 9-10, Vancouver, 

h Columdia, Canada, 
onference is intended 
titians, nutritionists, 

educators, dental hy- 
d other health pro- 
nterested in an up- 
arbohydrates and 
For further infor- 

York State 
ion of Nutrition 

to the enhancement of 
ion and support ser- 
for the elderly. Mem- 

communicate with offi- 
legislators, and organi- 

ns, advocating on behalf 
elderly m need of home 

ered meals, congregate 
s, and other nutrition 
ices MS O’Day is 

lstered dIetitIan, a 
ed nutritionist, and has 
than 30 years expcbrl- 
n the food service in- 
7 providing meals for 
citizens For the past 

ars, Ms. O’Day has 

sistant program dlrector, 
prior to her appomtment 
as dlrector. 

OBITUARIES 
Dr. Oddis Calvin Turner, 
September 21, 2000, was a 
member of the American Dl- 
etetic Association since 1962 
Turner was chairman and as- 
sociate professor of the De- 
partment of Consumer Sci- 
ences and Human Services at 
Texas Southern University III 

Houston. Texas. 

Margaret Mitchell Gannon, 
February 24, 2001 Gannon 
earned a BS in home econom- 
KS from the MacDonald Ins& 
tute of Ontario Agricultural 
College. In 1928, she began a 
career with the Stouffer cor- 
poration, serving the company 
for 42 years While at Stouffer, 
Gannon was named the dlrec- 
t,or of food production, m 1945 
became vice president and 
general manager of t,he Res- 
taurant Division, and was 
elected to the board 
sf directors for a three-year 
term. Before her retirement 
Ln 1970, she was named assls- 
tant to the president, Vernon 
Stouffer. Throughout her re- 
tirement,, Mrs Gannon kept, 
active volunteering her coun- 
sel, service, and support to 
nori-profit organizations. III 

1999, she was also awarded 
Volunteer of the Year 
at the Annual Philanthropy 
::ouncll Luncheon in Califor- 
nia. 

for submitting material for the 
eople and Events section is the first of the 

2 months before the date of the issue 
g, February 1 for the April issue). Publica- 

orsement by the Association of the event or 

Jackson Blvd, 8th Floor, Chicago, IL 60606- 
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PEOPLE AND EVENTS 

the practices, proce- 
s includes the consid- 

related to the quality of the educational program 
ADA, 216 West Jackson Blvd., Chicago, IL 60606- 

tion or reaccreditation. Comments must be rece 
and will be forwarded to the appropriate pro 

should be sent to the attention of Beverly E. Mitchell, 
The following programs are seeking initial accredita- 

hirty days prior to the program’s scheduled site visit 
director for response during the review process. 

Eetetic Internships 
Jniversity of Kansas Medical Center, 
Gmsas City, KS 
November 12 and 13,200l 

Jniversity of Kentucky Hospital, 
,exington, KY 
December 3 and 4,200l 

Mactic Programs in Dietetics 
Jniversity of Northern Colorado, 
freeley, CO 
September 17 and 18,ZOOl 

Jniversity of Rhode Island, 
Kingston, RI 
September 24 and 25,200l 

December 3 and 4,200l 

Concurrent Site Visits (to institutions with 
multiple dietetics programs): 
University of OkIahoma, 
Oklahoma City, OK 
September 24 and 252001 
(Coordinated Program in Dietetics and Didac- 
tic Program in Dietetics) 

University of Southern Mississippi, 
Hattiesburg, MS 
November 5 and 6,200l 
(Didactic Program in Dietetics and Dietetic 

‘exas Christian University, 
‘ort Worth, TX 
September 24 and 25,200l 

mmaculata College, 
mmaculata, PA 
October 1 and 2,200l 

Jirginia State University, 
‘etersburg, VA 
\lovember 5 and 6,200l 

llcNeese State University, 
Jake Charles, LA 
\Tovember 12 and 13,200l 

(Coordinated Program sin Dietetics and Di- 
etetic Internship) 

Below are programs under review for 
developmental accreditation. Third-partg 
comments from these programs should be 

\lew York University, 
\Tew York, NY 
?ovember 12 and 13,200l 

postmarked no later than October 1,200l. 

Coordinated Program in Dietetics 
LaSaIIe University, Philadelphia, PA 

University of Florida, 
;ainsviIle, FL 
November 19 and 20,200l 

Dietetic Internship Program 
Florida Department of Education Dietetic 
Internship, Tallahassee, FL 
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PUBLIC POLICY NEWS 

Seeds sown for first farm bill of 21st century 

6 ongress tradltlonally modifies and 
renews a large number of US De- 
partment of .4griculture (USDA) 

programs ulth an omnibus piece of legis- 
lat ion called the “Farm Bill ” (CRS, 1996) 
Typically reauthorized by Congress ev- 
ery few years, the Farm Bill is a complex 
statute affecting many programs admin- 
istered by various IJSDA agencies. Tlus 
summer, Congress began a series of hear- 
ings to gather mformation that will help 
the House and Senate write new farm 
legislation t,o replace the Farm Bill that 
expires next year. 

The upcoming Farm Bill reauthoriza- 
t,ion provides a unique opportunity to 
ensure that policies under the purview of 
the House and Senate Agriculture Com- 
mittees allow for the full implementation 
of the IJS Dwtary CkmM~nes and other 
nutrition programs. 

The Farm Bill 1s largely viewed as leg- 
islation to support farmers and rural 
America-by providmg income support, 
commodity credit, and other programs 
to alleviate potential hardships 17s farm- 
ers may face Rarely 1s it considered a 
vehicle for setting nutrition pohcy How- 
ever, Farm Bill provlslons such as food 
assistance programs: nutntlon education, 
nutrition srlence research, dietary rec- 
ommendatlons, and others set policy and 
serve as a basis for nutrition program 
development and lmplementatlon. 

The Food Stamp Act of 1977, as 
amended, 1s the focus of the Nutrition 
AssMance title of the Farm Bill which, 
hlstorlcallv. has been the vehicle for re- 
authorizat eon of thll Act. While the Food 
Stamp Prugram has generally done a 
good job at serving low-income people, 
Congress has missed the opportunity in 
past Farm Bills to dcavelop nutrition policy 
t.hat might improve the dietary quality of 
all persons III the lJnlted States 

TOLLS artzcle WCIS n:rzttmz by 
Katherine J. Gorton, Director qf 
Ntrtzorzal h’utrztiori polL~.rJ, 

A~IlP1.lCcl72 DLetet7c~ Assocltxt’lon~, 

Wush 1 rl//toiq D C 

As the next Far 
gress should cons1 
policy-or propos 
encourages all A 
diet that is balanced 

to consume a 

recommended servm 

health problems of p ns m the United 
me individuals 
from nutrient 

of national concern. 
sedentary lifestyle 
productivity, econ 

r nutrition and 
en the nation’s 

or about 1,200 de 
t,hermore, diet-relat lseases lead to 
lost productivity and 
care costs from me 

the mcongruency of agriculture and nu- 
trition policy in the United States and 
have proposed public pohcy options that 
would generat,e a food supply more con- 
sistent with the US Dzetary Guzdelanes 
(see Schneeman, Collins, Young and 
Kant,or). 

‘These issues are not small and cannot 
all be solved in the next Farm Bill alone. 
But by acknowledging the issues, we can 
take incremental steps toward address- 
ing them and identifying solutions. Ultl- 
mately, both farmers and consumers will 
benefit from farm policy that supports 
American agriculture and encourages 
the production and sale of healthful foods 
Acldltionally, agriculture policy that sup- 
ports incentives to help Americans reach 
national health goals can be one of Con- 
gress’best strategies to reduce healthcare 
costs 

Congress can implement policy to im- 
prove the nutritional quality of the diets 
of all Americans without abandoning the 
nation’s commitment to ending hunger 
and food insecurity through food stamps 
or other food assistance programs The 
nu tritlon title of the next Farm Bill should 
address the diet and health needs of all 
A~nerlcans. The tit.le serves an important 
purpose in reauthorlzmg food assistance 
programs. but it can do far more, and the 
economic health of the nation depends 
011 1t 

With new understanding and appre- 
ciation of diet/health interactions, the 
next Farm Bill can take steps that help 
Americans make informed food choices 
for healthy lives, and even implement 
strategies for disease prevention and dis- 
ease management through diet and ex- 
ercise. The benefits of this approach will 
reverberate throughout the economy- 
from farms and ranches, small towns and 
big cities-and address the needs of all 
Americans. A successful food and fiber 
sector effectively links suppliers, pro- 
dllcers, processors, distributors, market- 
ers and consumers, and relies on all parts 
of the overall system working together in 
harmony. 
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Feedina normal infants: Rati - - - -----v -- _ - ~----- ~-- 

SAMUEL J FOMON, MD 

1 hue examining the history of infant nutrition m the W 20th century (l), it is often possible to make reason- 
able guesses about why changes in recommendations 
occurred However, the reasons are rarely stated in a 

forthrrght manner Therefore, this article is an attempt to be 
unequrvocal about the rattonale for Infant feedmg recommen- 
dations appropriate for the 21st cent,ury. The recommenda- 
tions are as follows: 
n Every mother should be encouraged to breastfeed her in- 
fant-but not coerced to do so. 
n Every infant should be given an uyectlon of vltamm K as soon 
as feasrble after birth. 
n While in the hospital, every woman who breastfeeds her 
infant should be given instructrons about breastfeedmg. 
n Follow-up approximately 48 hours after discharge from the 
hospital should be arranged for women who breastfeed. 
n Every breastfed infant. should receive a dally supplement of 
iron and vitamin D. 
n Formula-fed mfants should receive iron-fortified formulas 
n Actions of caregivers should be conducive to establrshmg 
habits of eatmg m moderation 
n Introduction of beikost (ie, foods other than breast milk or 
formula) should be deferred until the infant reaches the stage 
of develc pmental readiness for such feedmg 
n Belkos’ items should be thoughtfully selected. 
n Cow’s milk should not be fed before age 1 year. 

EVERY MOTHER SHOULD BE ENCOURAGED TO 
BREASTFEED HER INFANT 
Although it has long been accepted that breastfeeding IS 
essential for the health and development of infants in less- 
mdustrrahzed countries, infant nutrition experts throughout 
the world are now convmced that breastfeeding is superior to 
formula-feeding 111 industrialized countrres as well (2-4) One 
must, of course, be cautious m interpret,ing data on outcome 
measures in which breastfed and formula-fed infants are corn- 

male for recommendations 

pared because the factors leading some but not other women 
to breastfeed cannot be completely defined. The results of 
studies can be statistically adjusted for differences in educs- 
tional and socioeconomrc factors, for maternal and paternal 
habits (eg, smokmg) and for a myriad of other factors that 
might confound the results, but one can never know whether 
all the important variables have been accounted for, or even If 
the assumptrons underlymg the statistical adjustments arc 
correct. Nevertheless, the weight of evidence strongly sug- 
gests that-even m industrialized countries-certain diseases 
are less common III breastfed infants than m formula-fed 
infants (5) In addmon, breastfed infants may receive some 
protectron agamst development of allergrc: manifestations (6); 
breastfeedmg may be more conducive than formula-feeding to 
establishing habrts of eating in moderatmn; and many nutrr- 
tlonal and nonnutrltional components of human milk, mclud- 
ing some that have not yet been extensrvely evaluated. may 
‘-rave bcneflclal effects that persist into adulthood (7-9). 

The advantages and suspected advantages of breastfeeding 
should be explained tc pregnant women However, health cart 
professionals are merely consultants and the final decision to 
breastfeed or to formula-feed is the prerogative of the mother 
Coercron is inapproprrat,e. 

EVERY INFANT SHOULD BE GIVEN AN INJECTION OF 
VITAMIN K AS SOON AS POSSIBLE AFTER BIRTH 
Vitamin K status is low at birth and falls within the first few days 
of life. In a minority of infants who do not receive vitamin K at 
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birth, t,he classic form of hemorrhagic disease of the newborn 
occurs durmg the first week of life, especially on days 2 to 4, 
generally manifested as bleeding from the unbilical cord, cir- 
cumcision site, or gastrointestmal tract (10). Therefore, an 
nilection of vitamin Ksoon after birth is desirable for all infants 
(1 l), and, fortunat,ely, is almost uniformly practiced in hospi- 
tals m the IJnited States Infant,s born at home and breastfed 
should be given a dose of vitamin K even if they have not 
experienced any bleeding manifestations during the first days 
of life. Because the intake of vitamin K IS much less by 
breastfed than by formula-fed infants, vitamin K deficiency of 
the newborn is almost exclusively a disease of breastfed in- 
fants. Breastfed infants who do not receive vrtamin K at birth 
and do not, exhibit bleeding manifestations during the first 
week of life are at risk of bleeding subsequently, generally at 
age 3 to 6 weeks, and such bleeding is often intracranial and can 
result, in deat,h or serious neurologic sequellae (10) 

WHILE IN THE HOSPITAL EVERY WOMAN WHO 
BREASTFEEDS HER INFANT SHOULD BE GIVEN 
INSTRUCTIONS ABOUT BREASTFEEDING 
Most, mfant,s in the United States are discharged from the 
hospitalon the seconddayafterbirth.a timewhenbreastfeeding 
has not, yet become well established. It IS therefore important 
t,hat hospitals, even those that participate m few births each 
year, ensure that at least 1 health professional is tramed as a 
lactation consultant, and that before a woman is discharged 
from the hospital after delivery she is counseled on elementary 
aspects of breastfeedmg, mcludmg positioning of the infant 
and techruqucs to ensure satisfactory “latching on.“ Mothers 
should be taught to listen for sounds that her Infant is swallow- 
mg durmg feeding, t,o offer her breast at least every 4 hours, 
and to note the number of wet diapers 

FOLLOW-UP APPROXIMATELY 48 HOURS AFTER 
DISCHARGE FROM THE HOSPITAL SHOULD BE 
ARRANGED FOR WOMEN WHO BREASTFEED 
Except m the case of women who have successfully breastfed 
an mfant previously, it IS m~portant that a designated hea1t.h 
professional, preferably a lactation consultant. talk with the 
mot,her by phone or m person approximately 48 hours after the 
Infant is discharged from the hospital. The most Important 
questions concern the mother’s Impression of the mfant’svigor 
when feeding and the number of wet diapers. If, by the fourth 
day of life, the mother reports fewer than 3 damp diapers m 24 
hours the posslbi1it.y of inadequate milk Intake should be 
considered and further follow-up arranged for that day or the 
next day 

This early follow-up IS import,ant for detectmg failure to 
thrive and dehydration, most common at age 7 to 14 days (12 
1Sj. Some breastfed infants who consume inadequate amounts 
of milk appear fretful, whereas others-probably the major- 
ity-seem contented or let,hargic (12,19) 

EVERY BREASTFED INFANT SHOULD RECEIVE A 
DAILY SUPPLEMENT OF IRON AND VITAMIN D 

Iron 
Infants who are exclusively or predominantly breastfed are at 
risk of becommg Iron-deficient during the latter part of the first 
year of hfe (‘O-27), generally by age 8 to 9 months (24-27) 
Although most breastfed infants also receive Infant formulas 
(personal communication, J Boettcher, 1998, and A Ryan, 

reastfed infants who also consume iron-fortified formulas. 

ionstrated (28). Thus,, although it is commononly believed 
on supplementation of breastfed infants is unnecessary 

,hout prescription and such a prepa- 
7 beginning in the early weeks of life 

tion of iron from a daily supplement 
ly to provide more than the estimated 

try enhances absorption of nonheme iron and provides 
m the form of heme. Because heme iron IS absorbed intact 

d meat, (beef and lamb) and dark meat of poultry 
because of their greater concentrations of heme 
,ontent of red meat is generally 2 mg or more per 
that daily ( onsumption of 50 g meat will provide 
ron, mostly m the form of heme, resulting in 
at least 0.25 mg n-on (ie, 25% of intake) 

ey do not promote oxidatlve rancidity, the forms 
II used to fortify dry infant cereals in the United States 
been msoluble iron salts or metallic iron powders of 

rmediate particle size. These Iron sources are believed to 
flow bioavailabihty (33-40) and should not be relied on to 

ron deficiency. Dry infant cereals fortified with fer- 
arate appear to be of good bioavailability, with eryth- 
corporation of iron at about 3.8% of intake (40,41). If 
s fed (ie, after dilution) provide 7 mg iron per 100 g, 
rving will contam 4.9 mg iron and erythrocyte mcor- 
will be about 0 19 mg, possibly translating Into 0.38 

sorbed iron. A wet-pack cereal-fruit product fortified 
rrous sulfate has also been shown to result in relatively 

tl erythrocyte mcorporatlon of iron (40) 

tstfed Infants who do not, receive supplements of vitamin D 
t risk of vitamin D deficiency, and dark-skmned infants are 

Cnticular risk (42) Several studies in industrialized coun 
have demonstrated that vitamm D status, as Judged by 

m concentrations of 25hydroxyvitamm D. IS less satisfac- 
In breastfed than m formula-fed Infants (43-47) By age 6 
ths. serum concentrations of 25.hydroxyvitamm D of m- 
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fants breastfed without a supplement of vitamin D may be a$ 
low as those commonly seen in persons with vltamm D-defl+ 
cirnc-y rickets (45.47), and it is evident that, m the absence of 
exposure to ultraviolet light, human milk provides insufficien, 
amounts of vitamm D to prevent rickets m some Infants. Thus, 
a dally supplement of vitamin D is recommended. 

Infants’ vitamin D requirement 1s unknown, but 1s certamlg 
considerably less than the recommended dietary intake fo. 
adults, which, wth few exceptions, has been accepted through-- 
out the world as 400 IU/day (48-50). In preparations of vita-- 
mms A, C, and D plus iron, the actual vitamin D content is likely 
to be 500 IU (personal communication, R.J Merrit, 2000, and RP. 
Burns, 2000) Therefore, a dose of supplement that provides ,9 
mg iron (labe! claim) ~11 provide about 250 IU vitamin D 
probably more than the requirement, and a breastfed infant? 
Intake w11l be greater than this because of the contribution 0.1 
vltamm D 111 human milk. 

FORMULA-FED INFANTS SHOULD RECEIVE 
IRON-FORTIFIED FORMULAS 
To avoid iron deficiency, formula-fed mfants should receive 
iroll-fortified formulas, Adverse effects of feeding iron-forti 
fled formulas have not been demonstrated (51,52) 

ACTIONS OF CAREGIVERS SHOULD BE 
CONDUCIVE TO ESTABLISHING THE HABIT OF 
EATING IN MODERATION 
During the early weeks of life, the goal of provldmg adequ 
mtake of energy and essential nutrients should be combin 
wit.h efforts to establish sound eat,ing hab 
importantly, the habit of eating m moderat 
habit, of eating 111 moderatlon early m life 
chance of decreasing the risk of obesity m 
harm 1s likely to result from efforts to achle 
it does not seem necessary to delay a recon 
area. Breastfed infants have more control over 

Mayo in lt,self, aid III est,abllshmg habits of eating in mode 
Nevertheless, the same attitudes of the caretakers are requir 
whether the ulfant, 1s breastfed or formula-fed. 

To establish habits of eating 111 moderation, infant.s should 

ness to st.op Allvarlatlons of forced feeding shoul 
Furthermore,, the desu-ability of extending the 
tween feedmgs during the early months of life 1s q 

Throughout most of human history, infants we 
frtl ad llbitum, t ‘le infant nursmg frequently throug 
hour period with rather small amounts consume 

rlonlndnst,rlalrsed socletles and may have notable meta 
advantages. A large number of studies were carried out m t 
1960s and early 1970s (53) to explore the differences obser 
when the same diet was consumed In frequent, small meals 
m a few large meals In these studies, and in a more r 

associated w0 h lower plasma insulin c>oncentrat 
favorable changes in carbohydrate and llpld met 

Alt,hough the effects of feeding frequency m 
not beerr st,udlcti, there 1s little basis for believm 
spac~~l fredmgs are nutrltlonally desirable Thus, 
III the infant’s best interests to sleep through the I 

iii llfr as possible. or to adapt as early as possible ,o a p 

moderation applies first to breast or formula-feeding and later 
to the predominant.ly solid diet of children and adults. 

INTRODUCTION OF BEIKOST SHOULD BE 
DEFERRED UNTIL THE INFANT REACHES A 
STAGE OF DEVELOPMENTAL READINESS 
Infants’digestive capability does not preclude themtroduction 
of beikost during the early months of life, and, except for 
infants with a strong family history of food allergy, It is doubtful 
that early introduction of beikost 1s an important contributor to 
development of allergic reactions. The major ObJection to the 
introduction of beikost before age 4 months is based on the 
possibility that it may interfere with establishing sound eating 
habits and may contribute to overfeeding. If an infant 1s to be 
encouraged to dlscontmue eating at the earliest sign of satiety, 
it must be possible for him to communicate in some way with the 
person who is feeding him. By 4 months of age, most infants are 
able to sit with support and have good neuromuscular control of 
the trunk and neck (55) The infant ulll be able to indicate desire 
for food by opening his or her mouth and leaning forward, and to 
indicate disinterest or satiety by leaning back and turning away 
Until an infant can ‘express these reactions, feeding of beikost, 
would seem to reprszsent a type of forced feeding 

BEIKOST ITEMS SHOULD BE 
THOUGHTFULLY SELECTED 
It 1s generally practical and convement to use infant cereal as 
the first, beikost experience but, except in the case of infants 
uqth a strong family history of allergy, it is desirable to intro- 
duce soft-cooked red meats by age 5 to 6 months. This provides 
a source of high bioavallability iron for the infant and promotes 
the goal of feeding beikost, which 1s to begin the transition from 
a primarily liquid diet to a predommantly solid food diet 
Therefore, as infarlcy progresses, the variety of flavors and 
textures offered should gradually be increased. 

The common practice of feeding fruit juices to Infants during 
the early months of life has no nutritional basis and seems 
unfortunate m vle\v of the frequency of adverse reactions (6) 
In the case of pear and applejulces, adverse reactions involving 
the gastrointestina tract, are probably due to poor absorption 
of fructose and sorbltol (56), but the basis for adverse reac- 
t101.s to citrus fruits 1s largely unknown When teeth have 
erupted, feeding fruit, juices and other sweetened llqulds hi 
bottle for extended periods of time increases the risk of dental 
caries (56) and should br discouraged. 

COW’S MILK SHOULD NOT BE FED DURING THE 
FIRST YEAR OF LIFE 
Feeding fresh cow’s milk during the first year of life 1s undesu- 
able because such feeding may be associated with develop- 
ment, of u-on deficiency (28) and because the renal solute load 
provided by cow’s milk is undesirably high (57). It has long 
been recognized th,lt ingestion of large quantities of cow’s milk 
may result in extremely low intakes of other foods that contam 
more generous amounts of iron. In addition, there is conslder- 
able evidence that gastromtestinal blood loss may increase the 
requirement for absorbed iron and therefore contribute to 
development of n-on deficiency (58,59) Finally, the high COII- 

tent of bovine proteins and calcmm provided by cow’s milk ar? 
potent mhibltors o!‘ Iron absorption (28), and thus contribute 
to development of iron deficiency. 

Although feeding whole cow’s milk, with its higher potential 
renal solute load. does not interfere wqth maintenance of watc,r 
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balance in normal infants in most situations, the margin of 
safety is greater with breastfeedmg or feeding of infant formu- 
las than with feeding of cow’s milk (57) In a hot environment 
or during febrile illness, especially if associated with decreased 
fluid intake, infants are at greater risk of dehydration if fed 
cow’s milk than if breastfed or formula fed. 
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Self-regulation training enh 
and dietary fiber consumpl 
ROSEANNE SCHNOLL, PhD, RD, BARRY J ZIMMERMAA 

ABSTRACT 

Objective To evaluat,e the effectiveness of incorporating 
two self-regulation strategies (goal setting and self-monitor 
mg) into a nmritron education class to enhance dietary fibe 
self-efficacy and foster a posrtlve change in dietary fiber 
consumption 
Design College students m an introductory nutrition class 
(n = 113) were randomly assigned to one of four Qeatment 
conditions: goal setting, self-monitoring, goal setting and 
self-momtoring, and no goal setting and no self-monitoring. 
Twenty-six college students from an introductory health 
class served as the control group. 
Statistical analyses The main and mteractron effects of 
goal setting and self-monitoring on postintervention 
variables were analyzed using analysts of covariance wrt,h 
baseline intake levels as the covarrate Analysis of variance 
was used t,o examine differences m the mean changes 
between the groups Path analysis was conducted to analyze 
the causal hnkage among the pretest and intervening 
variables to predict postintervention knowledge, self- 
efficacy, and fiber consumptron 
Results Goal setting had a significant maul effect on 
dietary fiber self-efficacy and on dietary fiber consumptror 
Subjects who set goals scored 15% higher on the dietary 
fiber self-efficacy scale and consumed 9 1% more fiber thar 
subjects who did not set goals Self-momtoring had no 
srgmti~ant, main effect on either dietary fiber self-efficacy 

0 ne of the most rmportant health goals of our nation IS t, 
improve the quality of nutrrtion to reduce risk factor 
for many degenerative diseases (12). One group that 1 
easily reached m educational settmgs 1s college stt 

dents Dietary assessment has shown that students consum 
a diet high in fat and sugar and low m fiber (8). Thes 
brhavrors have been lmked to mcreased rusk for obesity 
cardiovascular disease, and cancer (1,2) In addition, thes 
young adults ~111 soon become parents who select and pur 
chase foods for their families. Provrding effective dretar 
trammg to improve eating behaviors of this mportant pops 
lation is a challenging task. 

R Sch7LoLl zs arc asszstcuzt professor 2n the Departm,ent oj 
Health axd Nut,atzon Sczences, Brovklyn College of the 
C$y L’nwe~szty of Nex Ywk B J ZTmmerrnan as a. 
prqfessw 771 the Department qf Educatzonal Psychology, 
The Graduate School a’nd C’mcersrty Center of the Caty 
U,luv?r,sQy of Nem! York 

Addt ess rorwspondexce to ffoseanne Sch?~,oll, PIID, 
RD, Departrrt,ent of Health, and Nutritzox ScTences, 
Brook&z College of th(J Czty UnuwsZty of Neu: York, 
2900 Bedford A?q Hrooklyv. NY 1121 O-2889 

mces dietary self-efficacy 
on 
‘hD 

or dietary fiber consumption. There was no srgrufrcant, 
interaction between goal setting and self-monitoring. 
Changes in dietary fiber scores differed between the 
groups. Increases m dietary fiber for the goal setting and 
self-momtormg group were srgmficantly higher than the 
goal-setting, self-monitoring, no goal setting and no self- 
momtormg, and con&o1 groups. In addition, the goal 
sett,ing only group had significantly great,er increases in 
fiber intake than the self-monitoring, no goal setting and 
no self-monitoring, and control groups. Changes in self- 
efficacy scores were significantly different between the 
groups. The goal setting and goal setting and self-monitor- 
ing groups had significantly higher self-efficacy scores than 
the control group. Path analysis revealed that both goal 
setting and self-momtormg affected dietary fiber consump- 
tion through knowledge and dietary fiber self-efficacy, goal 
setting had a strong direct effect on fiber consumption, and 
postintervention knowledge affected fiber consumpt,ron 
only through self-efficacy. 
Applications/conclusions Our findings suggest. that 
dietary change requires active self-regulation of food Intake. 
Combinmg goal settmg and self-momtormg significantly 
enhances dietary behavior change This strategy can easily 
be incorporated into nutrition rducatron or counseling 
programs to enhanci? dietary behavior change. JA’v/ Dwt 
Assor 2001,101 1006-1011 

Research shows that after taking an imroductory nutritron 
class, undergraduate istudents display urcreased nutritton know- 
edge but lrtt,le posrtn~e change in eating behaviors (4-8) Most 
researchers have concluded that knowledge is a necessary but 
insufficrent condrtlor: for dietary change and proactive strate- 
gies such as self-regulation and behavroral training (eg, problem 
identification, goal setting, problem solving. self-monitoring, 
self-evaluat,ron, and reinforcement) must be mcluded (9- 18). 

Prior studies have mvestlgated a variety of self-regulatory 
interventrons for dietary behavior change in student populatrons 
ranging from elementary school to college (g-14,19-24) These 
mterventrons used different educational methods, making it drf- 
iicult to determme the effectiveness of each method. To date, JW 

attempt has been made to compare individual methods with one 
another (914,20-23). ALSO, interventions were performed on 
whole classes rat,her than on students randomly assigned to 
different conditions Contcnto et al made clear recommendations 
for rrutritron educatron research based on t,he results of an 
extensive review of past studies. “Researchers should examme 
the differential contrrbmions of the components of effectrvc 
mterventron. Most of the studies revrewed used a combmatlon of 
strategies to produce effective outcomes. It wtL1 be valuable to 
know which componerlts are most effective” (25, p 282) 
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SELF-REGULATION 
Social cognitive theory provides a model for understanding 
dietary behavior change (26) Accordmg to the theory, self- 
regulation is an individual’s ability to set specific and attainable 
goals, employ effective strategies for attaining the goal, and self- 
momtor t,o evaluate his or her success m attammg the goal. Self- 
regulation, Includes three subprocessses self-observation, self- 
judgment, and self-reaction (26,27). 

Another important concept in social cognitive theory is that 
an individual’s behavior 1s mediated through self-efficacy ex- 
pect,ations (28). The motivation to perform a specific behavior 
is driven by the individual’s confidence that he or she can 
perform the actions necessary to produce the specific behav- 
ior. Therefore. an mdlvldual’s belief m his or her ability to 
perform a behavior required to achieve a goal 1s a prerequisite 
for actual performance of self-regulatory strategies (29-34). 

IJnless self-efficacy is enhanced, subject,s will fail to self- 
regulate. Therefore, settmg attainable goals, self-monitoring, 
and self-reward are used to increase self-efficacy and improve 
motlvatmn to initiate and maintain dietary change (31,35-37) 

FIBER CONSUMPTION 
Increased fiber consumption has been linked to the prevention 
of various degenerative diseases including cancer, cardiovas- 
cular disease, and diseases of the bowel (38-41) Other ben- 
efits of increasing fiber intake are reduced blood pressure, 
improved glycemlc control in persons with diabetes, and in- 
creased satiety leading to unproved weight loss and weight 
maintenance (40,42). Health care professionals strongly advo- 
cate Increasing the consumption of dietary fiber. Studies indi- 
cate a need to increase dietary fiber intake from 7g to 13 g per 
day to 25 to 35 g per day (42-45). A nutrition class may be 
students’ only exposure to nutrltlon education, so encouraging 
dietary change, III addition to increasing general nutrit,ion 
knowledge, IS an m~portant goal. 

The task of self-regulatory dietary fiber intake in a healthy 
populatmn is a challenging one In fat reduction studies, sub- 
jects have mcreased motivation to monitor their intake since 
weight loss or blood cholesterol reduction are highly valued 
outcomes. However increasing dietary fiber consumption does 
not provide Immediate visible benefits in the healthy popula- 
tion. Therefore, strategy trammg and self-efficacy enhancement 
must be the factors t.hat, motlvate subjects to change their 
behaviors. SubJect,s who perceive the greatest self-efficacy in 
momtormg fiber goals are most likely to show the great,est, 
behavior change and maintenance of change (30,34,46) 

Our study evaluat ed the effectiveness of incorporatmg self- 
regulation strategies (goal setting and self-momtoring) into a 
nutrition education curriculum to promote and enhancn dl- 
etary self-efficacy and foster a change m dietary fiber COII- 
sumption Research has not specifically investigated the effect 
of goal settmg and self-monitormg on dietary behavior change 
or its effect on self-efficacy to influence behavior change 

METHODS 

Procedure 
Undergraduate students in an Introductory nutrition educa- 
tlon class partlclpated m a study of dietary behavior change, 
Students in an mt,roductory health class served as the control 
group. Students received the education component normally 
given in the respective class A knowledge pretest was admin. 
is&red to all students on the second day of class 

he course and examined by the author (RS) for 
n and computation errors. After submitting the 
, students completed a dietary fiber self-efficacy 

m the nutrition course were then randomly as- 
of 4 experimental groups: short-term goal setting 

-monitoring only, short-term goal setting and self- 
ltormg, and no goal setting and no self-monitoring and 
ed m the intervention on the 7th week of class, after a 

he 4-week intervention took place between week 8 and week 
ourse. Members of each group submitted 

L class meeting (twice a week). 
lmpleted a 3-day food diary and fiber 
ge questionnaires. The control group 
m education (knowledge) component 
jmpleted the pre- and postintervention 
md self-efficacy questionnaires. Stu- 

o communicate with individuals in the 

t the end of the study, students were debriefed. To account 
ssible contammation, a questionnaire was developed to 
ne students’ practices during the intervention. 

rument Development 
following mstrumems were developed for the study: 

tary fiber self-efficacy questionnaire Dietary fiber 
efficacy 1s defined as confidence that one can perform the 

s necessary to increase dietary fiber consumption Self- 
y can be assessed by asking an individual to indicate 
er or not he or she thinks he or she can perform a specific 

avlor at the present lime and to indicate his or her confl- 
ce of success on a probability scale (28). A self-efficacy 
E for dietary fiber intake was developed for this study. The 

med items that examined students’ confidence m 
diet ample in dietary fiber. The scale ranged from 

mts with 10 unit intervals; 0% for defmltely cannot 
% for definitely can do it. The following instructions 

to the participants: “Please rate your confidence 
ou can do the followmg.. (eg, ‘read labels for fiber con- 
hoose high fiber snacks such as whole grain pretzels, 

corn, fruits, and vegetables’).” And, “Indicate your degree 
onfidence by circling the appropriate numbers.” Test- 
st reliablhty (Z-week interval) was ~0.80, Pc.05, and 
rnal consistency was (r=O.96. 

fiber knowledge questionnaire A 25.item multiple 
strument was developed to assess students’knowledge 
e, sources and clinical application of dietary fiber such 
verage intake of dietary fiber for Americans is approxi- 

“). Test-retest reliability (Z-week interval) was 
5, and internal consistency was a=O.‘il. Content 

y was assessed through a panel of nutrit,lon experts. 

setting group Goal setting entails setting short-term 
Students in the goal-set,tmg group were assigned the 
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Table 
Means?standard devlatlons for pre- ant poststudy fiber consumption, pre- and poststudy self-efficacy scores, pre- a!- 
edge scores, and standard error of meals for mean differences 

Group Dietaty fiber (b) Dietary self-efficacyD Knowledp 
Prestudy Poststudy DPference PrestuCfy Poststudy Diffemnw Prestudy Poststudy 

+-- mean_tSD - f ,nean?SEM + +-- mean_tSD --+ + mean iSEM -j C- meaniSD -+- 
(Group 1) 
Goal setting 

(n=29) 118290 197598 +79r13 608~21 7 728i163* t120i32 1331-35 16 623 5’ 
(Group 2) 
Self-monitoring 

(n=29) 100~52 115r40 +I521 0 573~156 636115 1 +63219 123126 16 213 4 
(Group 3) 
Goal setting and 

self-monitoring 
(n=29) 130282 2432102 +I1421 5 6302187 719+178 +8 9-‘2 3 126+34 17 022 6‘ 

(Group 4) 
No goal setting 

and no self- 
monltorlng 
(n=26) 99248 115-+_58 +l j_CO9 5462152 i629i21 0 +83-c28 119137 151247 

(Group 5) 
Control (n=26) 117281 112275 -0 rO6 597+-160 586z167 -1 1236 117229 127238 

“Differences in post-study fiber Intake for group 3 compared to groups 1, 2. 4, and 5, and differences in post fiber Intake for group 1 corn, 
4, 5. using Newman-Keuls post hoc comparisons 
“Differences in post-study self-efficacy scores for groups 1 and 3 compared to group 5 using Newman-Keuls post hoc comparisons St 
ranged from 21 0 to 100 The lower the score, the ower the self-efficacy 
‘Differences in post-study knowledge scores for g.oups 1-4 compared to grou,z 5 using Newman-Keuls post hoc comparisons Scores rarm 
wth the lowest posslbie score being 0 and the hlg-test 25 
*PC 05 

increasing fiber intake by 5 g per week ur 
goal of 25 g to 35 g per day They complet 
mg forms on a daily basis and submitted 
wni ten goals t\vlce a week. 

No goal setting and no self-moni 
students did not receive any training 
fiber consumption. To give the appearanc 
viable treatment group, they were asked t 
achvlty levels and to submit the self-mom 
class meeting. 

Control group Students from the same p 
lar demographic profiles in a haslc health 
for the control group 

atlon with simi- 
s were selected 

The Brooklyn College Commit&e on the ht s and Welfare 
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of Human SubJects and the CUNY Graduate Schoi 
slty Center Comnuttee on the Protection of 11111 
approved the study No student declined to par‘tlc 
the opportunity to do so. No incent,ivcs w(xre ofl 

Data Analysis 
Descriptive stat,lstics mcluded the means and sta 
1 ions of pre- and postintervention dietao? fiber ml 
&et analysis, and dietary fiber self-efficacy and fibs 
scores ANOVA was used to exanune tllffprencaes 
changes between groups Mam and mtrractlon f’1 
sett,ing and self-momtoring on postinterventIon VL 
analyzed using ANCOVA \\Tth baseline mtakr II 
covariate Path analysis was conducted to nnalyz 
links among the pretest and intervening varlahl(’ 
postinterventlon knowledge, self-efficacy, and flt)c 
tion. 

RESULTS 

Sample 
One hundred thirty-nine students (72% female) 11 
m the study One hundred thirteen studer1t.s (8:1 
male) enrolled m an Introductory nutntlon class 
domly assigned to 1 of the 4 experimental contl~t~or 
the 4 groups included approximately 7 to 9 males UI 
reInales. Twenty-six other students (17 female, 9 m; 
health class served as the controlgroup. The mc’an a: 
males and females was 2W3.3 years. F’lfty-nmc prrc 
students were white, 19% were Africarl-Anlrric,aIl, 
Hispanic, and 11% were Asian. 
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R = .48* 

Postknowledge 
I 

Self-monitoring 

y (.65***) .60* 
Pre self-efficacy ‘7 

(.45***) .23* 

Prefiber 
+ 

Postfiber R = .82* 

/$ (N=138, 6) = 5.69,~ = .46 

The means anti standard devlatlons for prr- and Goalset tinghadasignificant main effect onpostinterventlon 
post,lI~tt‘rvrntiondicta~ffiber intake, pre- and postintervcntlon 
self-efficacy, and pre- and postirltervc~ntion knowledge scores 
tar the rntm samplr appear tn the Table. 

Dietary Fiber Intake 
Subjects who set goals (the goal-settmg group and the goal 
setting and self-monitoring group) had a mean fiber Intake of 
42 g compared to 11 5 g for subjects who did not set goals. 
Therefore, SubJects who set goals co~~sumed 91% more fiber 
than sutqccts who did not set goals 

ANOVA results for changes in dietary fiber mtake showed 
slgmflcant, differenc.es between groups (F [4, 134]=16 54; 
P<.OOO 1). Newmarr-Kculs post hoc comparisons revealed that 
Increases 111 dietary fiber for the goal set,tmg and self-monitormg 
group were slgmficantly higher than those of the goal-setting, self- 
morutoring, no goal setting and no self-monit~oring, and control 
groups In addltlon. the goal setting only group had slgrutirantly 
greater mcreases In fl\)rr mtakc tlran the) self-monlt,ormg. no goal 
sclttmg and no self-rnorutorirIg, and cont,rol groups 

dietary fiberconsumptlorI (F[ 1,108]=54.78,P<.OOl) Self-mom- 
tormg had no slgmflcanb effect, on postmtervention fiber in- 
take. and t>hrre was no sigmficant mteractlon between goal 
setting and self-InoIut,oring 

D etary Fiber Self-efficacy 
S objects who set goals hx~ a mean fiber self-efficacy score of 
7 1 8 compared to 62.7 for the subjects who did not set goals. 
Therefore, subjects who set, goals (the goal-setting group and 
the goal setting and self-monitoring group) scored 15% higher 
OI- the dietary fiber self-efficacy scale than subjects who did 
nc t set goals 

ANOVA resu1t.s for changes m self-efficacy scores showed 
sl,:mflcant differences blztween the groups (F’(4,134)=3.46, 
P=:.Ol). Newmarl-Keuls post hoc comparisons revealed that 
t,hz goal-setting group and goal setting and self-momtormg 
group were significantly different from the control group 
Al:hough the goal-setting group and the goal settmg and srlf- 
monitoring group numerically surpassed the self-monit,ormg 

1 tJoumal 01 THE AMERICAN DIETETI(: ASSOCI.~TION / 1009 



. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . dfsEARCH . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

and the no goal setting and no ,;elf-monitoring group, the$e 
differences did not reach statistical sigmficance. 

Goal setting had a significant main effect on changes In 
dietary fiber self-efficacy scores (F( 1,108)=54 78; Pc.051. Se f- 
monitoring had no sigmficant main effect on changes in dieta 
fiber self-efficacy, and there was no significant interacti d 

y 
n 

between goal setting and self-monitormg. 

Nutrition Knowledge I 
ANOVA outcomes for postmtervention knowledge scar s 
showed significant differences between groups ti (F[ , 
134]=5.97; P=.OOOZ). Newman-Keuls post hoc comparisorls 
revealed that subjects in all 4 groups that received tie 
nutrition education gained more knowledge than subjects I 

the control group. 
ji 

Path Analysis 
Path analysis was used to determine whether the effects ofg 
setting and self-monitoring on postintervention dietary fib 
int,ake were mediated through the intervenmgvariables kn 
edge and self-efficacy. This procedure was also used to co 
for the effects of the covariates, preintervention 
consumption, preintervention dietary fiber self- 
preintervention knowledge scores. The results 
analysis are presented m the Figure. 

There was a high correlation between goal s 
postmterventlon dietary fiber consumption. Posti 
dietary fiber self-efficacy scores were also highly 
mth postmtervention dietary fiber consumption. 
toring and postmtrrventlon knowledge scores wer 
cantly correlated to poststudy fiber consumption, ho 
these correlations proved not to be significant once the effec 
of the other variables were statlstlcally controlled. 

Sixty-seven percent of the variance m poststudy fiber co 
sumption was explained by pre-mterventlon fiber consump- 
tion, goal setting, and post-mt,erventlon dietary fiber self- 
efficacy. When the strong effects of premterventlon fiber 
consumption were statistically controlled, goal setting ant 
self-momtormg were found to effect post-Intervention fib? 
consumption through knowledge and dietary fiber self-effi, 
cacy. In addition, goal setting had a significant direct effect ord 
postmtervention fiber consumption. 

Forty-rune percent of the variance m postmterventlon di- 
etary fiber self-efficacy was explained by preinterventlon dl- 
etary fiber self-efficacy, goal setting, and postmterventlon 
knowledge. When the st,rong effects of premterventlon dietary 
fiber self-efficacy were statist,icallg controlled, the direct con- 
trlbutlon of goal set,ting on postmtervention dietary fiber seif- 
efficacy was moderate. The contribution of postmtervention 
knowledge on postmterventlon dietary fiber self-efficacy also 
proved to be moderate. 

Fmally, 23% of the variance in postintervent,ion knowledge 
scores was explained by goal setting, self-monitoring, and 
premterventlon knowledge scores When the strong effects of 
premtervention knowledge was stat,lstically controlled, the 
direct contribution of goal settmg and self-momtormg to 
postintervention knowledge was moderate. 

DISCUSSION 
The purpose of the study was to mvestlgate the mediating role 
of nutrition education and dietary fiber self-efficacy on dlet,ary 
fiber intake, am1 exanune t,he effects of goal setting and self- 
~non~tormg on dietary fiber self-efficacy and dietary fiber 

intake. Both goal c.etting and self-monitoring proved to exert a 
significant mdlrect effect on postinterventlon fiber consump- 
tion mediated through postinterventlon knowledge and dl- 
etary fiber self-efficacy. In addition, goal settmg had a dire<? 
effect on postinterventIon fiber self-efficacy and fiber COII- 

sumption. In general, goal setting was more strongly assocl- 
ated with postinterventlon fiber consumption than was srlf- 
monitormg. Self-monitoring only contributed to the variance 
in post.intervent,ion knowledge. Students who only recorded 
their daily fiber intake without setting goals did not directly 
alter their behavior or their self-efficacy perceptions. How- 
ever, the activity of self-recording may have made them more 
aware of the issue of dietary fiber, which helped them to retam 
knowledge and indirectly affected their behavior through self- 
efficacy perceptions Students who set goals were also able t,o 
access dietary fiber knowledge acquired in class and effec- 
t,lvely transform t,hat knowledge through self-efficacy t,o m- 
prove fiber intake. 

Why didn’t the :self-monitoring condltlon alone mfluenrc 
dietary fiber beha.vlor change? Zimmerman (49) suggests 
that self-regulation consists of 3 subprocesses that must be 
present for change to occur. These subprocesses are self- 
observation, self-Judgment, andself-reaction. All involve adop- 
tion of a specific goal and ongoing strategy adjustment for 
goal achievement The data indicate that self-monitoring 
alone is not a powerful component for behavior change. It 
must, be combmed with goal setting to produce t,he desired 
effect. 

An unportant objective of our study was to separate goal 
setting and self-monitoring from one another to see the 
relative contributlans of each variable The findmg that self- 
monitoring alone ‘did not directly contribute to behavior 
change supports the belief that. persons who self-monitor 
must have a standard by which they can compare their 
performance to successfully achieve their goals (27) It 1s 
equally mterestmg that goal set,tmg exerted a strong direct 
effect even when separated from self-monitormg. Despite the 
attempt to separate goal settmg from self-monitormg, it was 
obvious that those who set goals did monitor their intake m 
some way, particularly mentally. The data indicate that the 
act of keepmg written records further enhances self-regula- 
tion. 

This study highhghts the importance of self-efficacy as a 
mediator in the relal:lonshlp between knowledge and behavior 
change The effect, of postintervention knowledge on fiber 
consumption occurred entirely though mediation of self-effi- 
cacy 

Our findings are consistent with the hterature on self- 
regulation (l&3 l-33,50-51). A crlt,ical component of self-regu- 
lation is for persons to set attainable and short-term goals and 
monitorthelrbehavlormordertoachieve theirgoals (24,29,52) 
This suggests that before embarking on any behavior change 
activity a person must have a goal m mind. Self-monitoring 
alone does not have as strong an effect. 

From these results it, is clear that dietary change does not 
occur from knowledge alone. Setting specific goals and 
keeping written momtormg records are essential for achiev- 
mg change (15,24,29,52). These strategies increase per- 
c?eivetl self-efficacy and improve dietary behavior. There is 
clearly a nred for more research on incorporating cogmtlve, 
behavioral, and motivational measures to provide a more 
complete picture of the determinants of dietary brhavlor 
rhange. 
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w Dietary change requu-es active self-regulation of food intake, 
and a combination of goal-setting and self-monitoring has been 
shown to be an effective self-regulation strategy. Dletltlans 
and nutrition professionals can use this finding to devcls)p 
effective strategies for behavior change. 
n Dietary self-management can be lmplement,ed with just 2 
skill trammg classes: recording and evaluating initial dietary 
mt,ake, and setting dietary goals and self-monitoring Intake. 
These can easily be mcorporated into nutrition education or 
counselmg programs to enhance dietary behavior change 
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t outcomes of medical nutrition ’ 
terolemia: A controlled trial 

LINDA M DELAHANTY, MS, Rb, LILLIAN M. SONNENBERG. DSc, RD, DOUG HAYDEN, MA, DAVII, 

ABSTRACT 

Objective To compare the re 
a cholesterol lowermg protoc 
dietitians with cholesterol low 

and cost,-effectiveness of 
plemented by registered 
g advice by physicians. 

trolled trial, cost- 

Outcome measures were 
intake, weight, activity, pat.ie 
MNT Changes from baseline 
were compared between trea ent groups using analysis of 

c oronary heart disease (CWD) cos 

$50 and $100 billion per year for I 
lost wages The second Report o’ 
terol Education Program (NCEP 

tection, Evaluation and Treatment, of H 
in Adults (Adult Treatment Panel II or 
therapy as the first line of treatment of 1 
a recognized risk factor for CHD, and rp 
therapy be reserved for patients who ar 
These guidehnes for dietary treatmr 
olemia are based on total blood choles 
terol levels and an assessment of 0th 
factors (1). The NCEP guidelmes sugge 
other involved health professionals” : 
Step I diet and that the involvement ol 
or other qualified nutrition professional 
larly for intensive dietary therapy such 
The cost-effectiveness ofthis approach 
care setting has not been adequately ( 

The primary objective of this study 1~ 
effectiveness of a cholesterol lowermp 
by registered dietitians with t,he m\pler 
lowering advice by physicians in a cl111 
Our hypothesis was that it would he 
dietitians than for physicians to imple’ 
ering protocol for volunteers with hyy: 
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RESEARCH 1 

METHODS 

Volunteers 
Based on our data we estimated that the standard deviation of 
the change from baseline in cholesterol was 0.49 mmol/L’ 
With 30 volunteers m each treatment group there was an 80% 
chance of detectmg a 33 mmol/L difference in the change from 
baseline, at a one sided P=O.O5 significance level. We anticl- 
pated a 10% dropout rate; therefore, a minimum of 35 volun- 
teers would need to be enrolled in each group. 

Potential study candidates included 1,493 adults (identified 
through the Massachusetts General Hospital (MGH) Clinical 
Laboratory Information Center), age range 2 1 to 65 years, v&h 
total cholesterol levels greater than 5.2 mmoVL and less than 
8.84 mmol/L After medical record review, 422 remained eh- 
gible after the followmg exclusion criteria were applied, pres- 
ence of secondary medical conditions that can influence lipid 
levels (such as pregnancy, perimenopausal condition, dlabe- 
tes, thyroid disease or renal failure); use of medications that 
influence lipid levels (such as hypolipidemic drugs, thiazide 
diuretics, beta blockers or estrogen therapy); hyper- 
triglycerldemla (>4.52 mmoVL”), or nutrition counseling for 
hypercholesterolemia by a registered dietitian in the previous 
year Thirteen primary care physicians who agreed to partici- 
pate m this study enrolled 90 of their patients as study volun- 
teers (30 men and 15 women in each treatment group) be- 
tween June 1996 and April 1997 

Research Design 
The 90 eligible study volunteers were randomly assigned, 
usmg a Permuted Block randormzation to receive either medi- 
cal nutrition therapy (MNT) from registered dietitians or usual 
care (UC) from physlclans Volunteers randomized to MNT 
received cholesterol lowering nutritional counselmg and treat- 
ment according to a NCEP-based cholesterol lowering proto- 
col developed by the Ambulatory Nutrition Service at the 
Massachusetts General Hospital The protocol required volun- 
teers mth hypercholesterolemia to meet with registered dietl- 
tlans for a minimum of 2 to 3 visits ma 2- to 3-month period. If 
lipids were not in the target range after initial treatment, 
volunteers had an additional 2 to 3 follow-up visits to provide 
a full 6-month diet intervention as recommended in the NCEP 
guidelines. The number of visits was based on an assessment 
of each volunteer’s eat,mg habits, lifestyle, capabilities and 
motivation for change. MNT volunteers also continued to 
receive usual care from their physicians 

Volunteers randomly assigned to UC from physicians re- 
celvrd the customary cholesterol-lowering advice from their 
heallhcare provider m the ambulatory care setting, which did 
not include contact WNlfh a dletltlan. During the 6-mont,h 
mtervention period, physicians and volunteers agreed not to 
USC lipid-lowering drugs or seek additlonal dietary counseling 
or therapy. After the 6-month intervention period, 
hypolipiderruc medications and additional dietary counselmg 
co~lti be added at the discretion of the volunteer’s physician. 

‘To convert mmol/L cholesterol to mg/dL, multiply mmol/L by 38 7 to 
conwrt mg/dL cholesterol to mmoVL multiply mg/dL by 0 026. Choles- 
tc’rol of 5 00 mm&L= 193 mg/dL 
‘To c’wvcrt mmol/L triglyctwdes to mg/dL, multiply mmoI/L by 88 6 
To wrlvert mg/tiL trlglycrr~tlPs to mmol/I, nmlrlply mg/dl by 0 0113 
Trlglywrldrs of 1 80 mmol/L=169 mg/dL 

Table 1 
Baseline anthropometrlc and demographic charactensbcs 

Medical Nutrition Usual Care 
Therapy group group 

(n=45) (n=45) 
+- meankstandard dewatfon - 

491-10 49e9 
27”4 2824 

% % 
67 !O 67 
93 44 96 
84 36 80 
82 30 67 
11 2 4 

1 person In MNT did not report In- 

ire cohort was evaluated again at 1 year, 6 months after 
of the study intervention 

with the subject wearing a hospi- 
Id recorded to the nearest 0 1 kg. 
wall-mounted stadlometer to the 
index (BMI) was calculated. 
ours) plasma lipid profiles includ- 

cholesterol, HDL cholesterol, and 
es were measured (Hitachi 917 analyzer ulth re- 

pplied by BMD/Roche Diagnostics, Indianapolls, Ind) 
e, 3 months, 6 months, and 1 year for all volunteers 

lesterol levels were determined using the Friedewald 
ion (2) The total cholesterol assay 1s an enzymatic 
trlc assay using cholesterol esterase and cholesterol 

(3-5) and was calibra.ted against isotopic dllutiotimass 
metry The HDL-cholesterol assay 1s a homogenous 
tic calorimetric assay (6,7) and has been calibrated 
the Roche PTA (phosphotungstic acid) precipitation 
(8,s) This standardization meets the requirements of 
L Cholesterol Method Evaluation Protocol for Manu- 
s” of the US Nation,31 Reference System for Choles- 

eference Method Laboratory Net- 
ovember 1994 

y, total fat, saturated fat, polyun- 
at.ed fat, cholesterol, and fiber 
eline, 3 months, 6 months, and 1 
lur recalls (Nutrition Data System 
Ita, Minneapolis, Mum, NDS 2.91, 
Nut,rient version 2.7) (10) 

rs, masked to treatment, assignment, 
our recalls using the multiple pass interview 

ogy and a Z-dimensional food portion visual aid (10) 
lutrltion interviewers conducted 

ecalls either via telephone wlt,hin 2 weeks prior to the 
visit or m person at the visit. 
olunteers also reported via recall their tot,al minutes 

per week and the number of vlslt,s and the time 
heir physician dlscussmg their cholesterol level at 
-up visit Time spent with the dietitian was as- 
lutrltlon clinic records and the office computer 
system. A patient, satisfaction survey, adapted 
abetes Qualit,y of Life measure for the Diabetes 

nal, was administered at baselinr 
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Table 2 I 
Comparison of nutrient Intake between treatment groups based on @hour recall 

I 
Diet 

N 
MNT” 
UC” 

Kcal” 
MNT 
UC 

Baseline 

45 
45 

< 

1,987t841 
1,888-r585 

3 mcfnth 6 month 

43 44 
43 43 

mean?standard dewabon 

1,553t544* 1,679t796 
1,84;‘1_706 1,850+675 

1 year 

42 
44 

z 

1,462~472~+’ 
1.675~522’ 

% MFA” 
MNT 
UC 

% PFA” 
MNT 
UC 

12?5 9+4’* 924”’ 1024’ 
12~5 1125 1124 1024’ 

624 523 7-c4 523 
623 623 552 622 

Cholesterol (mg) 
MNT 
UC 

235z191 154z103 1652132 166i154+ 
2422229 189{?120 239t199 179c123 

Dietary ftber (g) 
MNT 1629 20 12* 1828 1627 
UC 18210 16 7 1626 1929 

Difference between treatment groups, using analysts of covariance controlltng f&r baseline and gender ‘PC 05, **PC 91, *‘*PC 001 
Difference wthtn treatment groups using parred t tests baseltne versus 1 year +P< 05 ++P< 01, r+rPi 001 
“MNT=medlcal nutrrtron therapy, UC=usual care, Kcal=krlocalorres. PFA=polyunsaturated fatty acrds, Sat fat=Saturated fatty acrds, MFA=monounsaturated 
fatty acids 
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Table 3 
Comoarlson of kid levels. welaht and activitv between treatment arouosa 

N 
MNTr 
UC” 

Baseline 

45 
45 

3 month ~ 6 month 1 year 

45 44 43 
44 44 44 

Chol’ (mmol/L) 
MNT 
UC 

LDL” (mmol/L) 
MNT 
UC 

HDL’ (mmol/L) 
MNT 
UC 

< maanistandard dewatfon - > 

6 19-tcl73 5772070"* 577+060* 598ZO70 
616~075 6 1920 70 6032065 590+073" 

4292060 400?062* 398trO55 400t057' 
424~068 421~068 4132060 390~0 68"' 

1 2220 42 1 12t039** 1 14~036 1 3ozo 47 
1 1420 31 1 14t031 109+031 1 22~0 42 

Trlglycendes’ (mmol/L) 
MNT 1 4620 61 138kO66' 1 471-o 73 1 54+-O 86 
UC 1 71 to 89 1 c31t090 185%' 27 1 72~0 95 

Weight (kg) 
MNT 7962154 77 7i- 15 4-e 77 7z554-* 782t154 
UC 8322150 832~150 ~ 832~150 8322150 

1 
Actlvlty’ (mlniwk) 
MNT 119i126 160?161* 144-t'30 148~102 
UC 92297 94593 108+‘09 135~185 

“DiffaranCe between treatment groups using analySlS of covarlance controlling for base1 ne and gender *PC 05, *“Pi 01, ***PC 001 
Difference wIthin treatment groups using palred t tests basellne vesus 1 year ‘PC 05, ’ p< 01, +++p< 001 
“MNT=medlcal nutrltlon therapy, UC=usual care 
‘To convert mmol/L cholestero to mg/dL, multlply mmoi/L by 38 7 To convert mg/dL holesterol to 0 026 Cholesterol of 5 00 
mmol/L= 193 mq/dL 

mmol/L, multiply mg/dL by 

“Number of sublects IS reduced because of inablllty to calculate low-density lipoprotein 
and MNT, at 1 year n=42 for MNT 

holesterol with trlglycerldes >4 52 mmol/L At 6 months n=43 for UC 

‘To convert mmol/L trtglycendes to mg/dL. multiply mmol/L by 88 6 To convert mg/dL 
mmol/L= 159 mo/dL 

to mmol/L multlply mg/dL by 0 0113 Trlglycendes of 1 80 

‘Number of sub&ts IS reduced due to mlsslng value (at 3 months n=43 for UC ) I 
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Table 4 
Volunteers’ satlsfactlon” 

MNT 
(n=44) 

c mean score at + 
SIX months” 

How satisfied are you with your 
ablllty to manage your cholesterol 22 31 < 001 

How satlsfled are yob with the amount 
of time you spend exerclslng’ 30 33 35 

How satlsfled are you with your 
knowledge about your cholesterol? 15 23 < 001 

How satlsfled are you with your 
doctor’sidletltian’s understanding of 
your lIfestyle and the way you eat? 14 26 < 001 

How satisfied are you with your vlslts 
with the dletltianidoctor to discuss 
your cholesterol7 15 24 < 001 

How satisfied are you with the amount 
of food you are currently eating? 18 2% c 001 

How satlsfled are you with the way you 
are currently eatIn@ 19 28 i 001 

“as adapted from the “Diabetes Quality of Life Measure” (11) 
‘Data obtained from ,anklngs on Llkert scale very satlsf!ed= 1 moderately 
satlsfled=2, nelther=3, moderately dlssatlsfled=d. very dlssatifled=5 
‘P value determlned using the Wllcoxon test 

and 6-month visits (11) 
The additional cost of medical nutritional therapy was calcu- 

lated according to the standard charges at the MGH using 
Transition Systems Inc, TSI, data from 1995 and changes m the 
consumer price index for medical care services for urban 
consumers between 1995 and 1997 TSI produces unit cost 
information from monthly analyses of each department’s fixed 
and variable costs, staffing, and volume of services produced. 
The additional cost, per percent decrease in mean cholesterol 
was calculated for MNT (12). The number of volunteers who 
required drug therapy after 6 months of MNT vs 6 months of UC 
was tallied and associated costs, based on wholesale costs 
(1997) of the actual drugs (13), dosages prescribed, and 
associated lab work ordered to monitor side effects (ie, SGOT, 
CPK) were compared, These costs do not mclude llpld panels 
or extra physlclans’ vlslts Lab costs were based on the 1997 
MGH rate book. 

Statistical analysis 
Analysis of covariance controlling for baseline value of the 
variable and gender was used to assess group differences m the 
change m dietary intake and lipid levels at 3 months, 6 months, 
and 1 year Baseline comparisons were made using t tests for 
continuous variables and Fisher’s exact, t,est for categorical 
variables Within group changes were calculated using paired 
t tests. Pearson product moment correlations were computed 
to correlate dietary intake and clinical outcomes. The Wilcoxon 
test was used to compare differences in patlent satisfaction 
between groups at baseline and 6 months. SAS was used for all 
of the analyses (SAS Institute, Inc, Cary, NC, SAS vcrslon 
6 12) All inter-group comparisons were based on intention- 
to-treat analyses. 

RESULTS 
Of the 90 volunteers (60 men and 30 women) who enrolled in 
the study, 2 men (one in each group) dropped out after the 3- 
month visit. Table 1 presents baseline characteristics of 
volunteers who received MNTvs LJC There were no significant, 
differences between the two groups 

Adherence to the Study Regimen and Nutrient Intake 
During the B-month study mt,erventlon, 98% of the MNT 
volunteers adhered to the study regimen, attending a mm- 
mum of 2 nutrition counseling sessions. One of the volunteers 
assigned to IJC saw a dietitian for 1 session. None of the study 
volunteers was prescribed hypolipidemic drugs. After the 6- 
month study intervention period ended, 29% of the UC voluc 
t.ecrs were prescribed hypolipldemic drugs (statins) (n=7) or 
received further dietary Intervention (n=6) compared wlt,h 
none in the MNT group (E-‘< 00 1) 

At baseline, t,here were no slgmficant differences m diet, 
assessed by 24 hour recall, between treat,ment, groups (Table 
2). i\t 3 and 6 months, the MNT group was more likely to meet 
the goals for NCEP Step 2 diets than the UC group and 
achieved lower fat intakes (24% vs 30% fat at 3 months, 
PC 001; and 25% vs 29% fat at 6 months, P< 01; 7% vs 10% 
saturated fat, PC 001). Compared with baselme, the MNT 
group sustained a 7% to 8% decrease III total fat intake and a 
4% decrease in saturated fat mtake at 3 months and 6 months; 
significant reductions from baseline 111 reported total fat (P 
< 0 l), sat,urated fat (F’ < 01)) cholesterol (P <.05), and energy 
mt,ake (P<.OOl) persistt>d at 1 year However, the differences 
in t.he changes betwc?en treatment groups were no longer 
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Continuing professional I educat on questionnaire 

After rcadmg the contmuing professional education article. 
“Clirucal and cost outcomes of medical nutrition therapy for 
hypercholesterolemia: a controlled trial,” please answer the 
followmg questions by indicating your responses on the self- 
assessment questionnaire form located on the next page. 

Once t,he questionnaire has been mailed to and recorded by 
the ADA, you may fill out the Certificate of Completion on page 
1019. 

This act.ivity has been approved for 1 hour of continuing 
professional education credit for registered dietitians and 
dietetic t,echniclans, registered, by the Commission on Di- 
etetic Registration Answers to the continuing professional 
education questionnaire can be found on page 1116. 

ADA members should cut out the complet,ed form and 
return it, with a check for $18 each (nonmembers $25) to cover 
processing, to. American Dirtetic Association, PO Box 97215, 
(Jhicago, IL 60678-72 1.5 

Quest,lonnau-es must be returned within 1 year of their 
appearance 111 the tJoumml m order to be eligible for credit. 
Notiflcatlon w11l not be sent if the hour IS approved 

1. The annual cost from lost wages and medical treatment of 
CHD is between how many billion dollars: 
A. l-20 
B. X-100 
c. 150-300 
D. MO-900 

2. The Adult Treatment Panel I1 targeted which of the follow- 
mg t,heraples as the first lme of treat,ment of lugh blood 
cholesterol 
A. diet, 
B. medication 
C. exf>rcisc 
D. psychotherapy 

3. The primary obdectlve of tlus study was to. 
A. compare HDL cholesterol levels of volunteers from 
the Ad111t Treatment Panel II that, are at high risk for coronary 
heart tl~scase and rccelvmg diet therapy with volunteers 
I hat arc low risk for coronary heart disease and recrlvmg drug 
t.hrrapy 
B. dpterruinc the N(:EP guidelines for physcmns for the Stel) 
I d1rd 

C. ompare the cost effectiveness of a cholesterol lowering 
prot 

1 

co1 implemented by Registered Dietitians with that 
of c olesterol lowering advlce by physicians m a clinical ambu- 
lato y setting 
D. d termine the effect of the NCEP Step II diet on non-lipid 
CH risk factors 

Qu 4 stions 4-6, please answer TRUE or FALSE: 

4. Vqlunteers in t,he MNT group met Mrlth a dtetitlan a minimum 
of 2 ‘3 visits over 2-3 months. 
A. t ue 
B. f lse 

5. V 

) 

lunteers m the MNT group also received customary levels 
of u ual care from their physicians. 
A. t, ue 
B. f 4 lse 

6. T 
b: 

e entire cohort was evaluated agam one year after the 
end f the study intervention. 
A. t 

4 
ue 

B. f lse 

7. I ietary intake data was collected usmg which of the 
follo ng methodologies. 
A. f od frequency 
B. d 

: 

ily food diary 
C. d et history data 
D. r ndom 24.hour recall 

8. Cpmpared with baselmt levels, the MNT group sustained 
ercentage decrease m saturated fat at six months: 

at percentage of the MNT volunteers had lower t,otal 
W-01 levels at three months~ 
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C O N T INUING P R O F E S S IO N A L  E D U C A T IO N  Q U E S T IO N N A IRE 

10.  C b n g e  in  percent  of ene rgy  f rom saturated fat at th ree 
m o n ths was  cor re la ted w A h  al l  but  wh ich  of the fo l lowing l ip id 
levels. 
A . se rum cholestero l  
B . t r ig lycer ides 
C. LDI,-cholest ,erol  
D. HDL-cho les tero l  

11.  Volun teers  of the M N T  g r o u p  susta ined signif icant re-  
duct ions 1 1 1  wh ich  of the fo l lowingl lp id levels, c o m p a r e d  with 
base l ine  levels, be tween  six m o n ths a n d  o n e  year:  
A . se rum cholestero l  
B . t r ig lycer ides 
C. LDL-cho les tero l  
D. HDL-cho les tero l  

12.  Diet i t ians spent  a n  ave rage  of h o w  m a n y  minut ,es pe r  
vo lunteer  m  t,he first th ree m o n ths. 
A . 3 0  
B . 6 0  
c. 9 0  
D. 1 4 0  

13.Thecost -e f fec t ivenessra t ioo fMNTwashowmanydol la rsper  
e a c h  one-percen t  of dec rese  in  total a n d  LDL-cho les tero l  levels: 
A . 3 6  
B . 7 2  
c. 9 8  
D. 2 1 7  

1  
%  

. This  study suggests  that diet i t ians w h o  p rov ide  M N T  use  a  
m  re  cus tomized a p p r o a c h  for cholestero l  l ower ing  than  n o n -  
diet i t ians as  ind icated by, 
A , beg inn ing  specif ic h>po l ip idemic  therap ies  
B , the use  of computer i zed  nutr ient  analys is  
C, the use  of mul t ip le  counse l ing  strategies 
D/ deve lop ing  exec ise cr i ter ia 

I$. Which  of the fo l lowmg studies h a d  consistent  f ind ings to the 
pqesen t  study, us ing  the N C E P  S tep II d iet  a n d  exerc ise p rogram.  
A (  Cholestero l  Lower i ng  Intervent ion P r o g r a m  
B d  S tefanick study 
C 1  Henk in  study 
Dc S ikand  study 

1  . Lower i ng  cholestero l  levels by  o n e  percent  is assoc ia ted with 
w  

1  

at percent  reduct ion  In coronary  hear t  d isease:  
A  O- l  
B j  2 -3  
c 4 -5  
D  6 -7  

i 
Oster  est imates that reduc ing  saturated fat in take by  o n e  to 

percent  wou ld  y ie ld a n  a n n u a l  sav ings of be tween  h o w  

r  - - - - - - - - - - - - - - -_ -_  - + - - ~ - ~ - ~ ~ - - - - - ~ - ~ - ~ ~  
i  CONTINUING P R O F E S S IO N A L  E D U C A T I O N  R E P O R T I N G  F O R  
Cont lnu lng  Profess iona l  Educa t ion  Ar t ic le  “Clmica l  a n d  cost ou tcomes  

I nut l l t lon therapy for hypercho les te ro lenua a  cont ro l led trial,” Joumc~( /  S e p t e m b e r  
I2001 

I-,, A ?  tzclo Ezpna tzon  D a l e  P o s t m a ? “ked S e p t e m b e r  31 ,  2 0 0 2  
1  CONTINIJ ING P R O F E S S IO N A L  EDIJCAT ION Q L J E S T I O N N A I R E  A N S W D R  F O R M  

1  P l rase  prmt  o r  type 

I N a m e  
I 
I Address  

1  m y  S tate 

I 
Reg&ra t ion  Ident i f icat ion N o  ! 

1  Fax  E -Ma l l  

I -. 1  U ’h &  educat iona l  va lue  d id  this art lc lr  have’) 
I- L e a r n e d  someth ing  ntw _ _  W 1 1 1  share  what  w  s l ea rned  with 

I peers  
_ _ _  Re in forced know ledge  a l ready  known  _ _  O ther 

I 
I 

1 ) ~ ~  ch ls  art l r lc Impac t  your  pract ice? _ _  Yes ,  H o w  so’?  

I -7  
I I 
I Th is  act,lvlty has  b e e n  app roved  for 1  hou r  of c o n t m u m g  profess iona l  educ  t lon credi t  for 

I rc~gist  c>ret i  d i c~ t~ l~ans  a n d  dwt  ctlc t rchnic ians,  rrgist .ercd 
i 

After  r e a d m g  e a c h  statement ,  p l ease  select  
the  !wt answer(s)  o r  comple t ion(s )  I 

2  
3  

5  
6  

8  
9  

1 0  
1 1  

A  B  ( D  
A  I3 C: D  
A  I3 c D  
A  0  i 
A  B  
A  B  I 
A  B  c D  I 
A  B  c D  
A  B  c D  I 
A  0  C  D  
A  B  C  D  I 

1 2  A  B  C  D  I 
1 3  A  0  c: D  
1 4  A  B  C  D  I 
1 5  A  B  c D  
1 6  A  B  C  D  I 
1 7  A  U  C  D  I 

I tem No.  Q O 5 0 0  I 
Mai l  this form, wi th check  o r  m o n e y  I 
o rde r  in  the amoun t  of $ 1 8  each  ($25  for 
n o n - A D A  m e m b e r s )  to cover  p rocess-  I 
ing,  to: I 
T h e  A m e r i c a n  Dietet ic Assoc ia t ion  
P O  B o x  9 7 2 1 5  

I 

Ch icago,  IL 6 0 6 7 8 - 7 2 1 5  

L  ------------------------------------- 

1 0 1 8  /Srp t  c m h e r  2 0 0 1  V o l u m e  1 0 1  N u m h c r  9  
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significant at 1 year as the UC group also reported significant 
reductions in energy intake (P c.05) and total fat mtake (P 
c.05) compared with baseline. 

Serum Lipids, Weight, and Activity 
At baseline, lipid levels, weight, BMI, and activity level were not 
significantly different for the MNT and UC groups (Table 3). 
The MNT group had a 6% decrease in serum total and LDL- 
cholesterol levels at 3 months and 6 months, whereas the UC 
group had no significant change m total or LDL-cholesterol 
levels (Table 3). The difference in the change in total choles- 
terol levels between the groups was significant at 3 months 
(Pc.001) and at 6 months (PC 05). Moreover, 82% (n=37) of 
MNT volunteers vs 43% (n=19) of UC volunteers had lower 
total cholesterol levels at 3 months with 38% (n=17) of MNT 
volunteers vs 14% (n=6) of UC volunteers achieving at least a 
10% reduction in total cholesterol levels at 3 months. Volun- 
teers receiving MNT lost 1.9 kg at 3 months, which was 
sustained at 6 months compared with no weight loss in the UC 
group (Pc.001) In addition, the MNT group reported higher 
activity levels (160 + 161 min/wk) at 3 months compared with 
IJC volunteers (94 + 93 rmn/wk) (PC 05). 

Weight reduction at 3 months was correlated with reduc- 
tions in serum cholesterol (Y= 0.38, P=.OOO2) and triglyceride 
levels (r=0.29, P=.OO5), and with Increased activity (r=-0.29, 
P=.OO7) in the entire cohort. Change m percentage of energy 
from saturated fat at 3 months was correlated with reductions 
m serum cholesterol (r=0.52, P=.OOOl), LDL-cholesterol 
(r=O.FiO,P= OOOl),andIiDL-cholesterollevels (r=0,26,P=.02). 
Reduction III percentage of energy from total fat was associ- 
ated with changes in weight, (~0.21, PC 05), LDL (r=0.34, 
P=.OOl), and total cholesterol (r=0.33, P= 001). 

At 1 year, the differences in the changes between treatment 
groups for serum lipids, weight, and activity were no longer 
significant, MNT volunteers received no additional mterven- 
tions between 6 months and 1 year, but sustained significant 
reductionsin LDL-cholesterol (Pc.01) compared with baseline 
By comparison, 13 of 45 UC volunteers received additional 
drug or diet intervention between 6 months and 1 year and had 
significant reductions in total cholesterol (PC 01) and LDL 
cholesterol (P<.OOl). 

Time Spent Counseling Volunteers 
Dietit,ians providing MNT spent an average of 90 minutes 
(range 60 to 140 nunutes) per volunteer in the first 3 months 
[mean=2 5 visits f 0.5 (standard deviation)] and 30 minutes 
(1.5 visits f 0 8) m the second 3 months. Time spent with the 
dietitian by month 3 was correlated with reductions m serum 
total cholesterol (r=-0.47, P= 001) and LDL-cholesterol (T=- 
0 39, P= 008), and with weight, reduction (r=-0.34, P=.O2). 
Because the average amount of time that primary care physi- 
cians spent drscussing total cholesterol levels and diet therapy 
was similar in both treatment, groups (1 to 2 minutes per 
volunteer bet,ween baseline and 3 months and between 3 and 
6 months), we could not compare the costs of UC vs MNT. 
Therefore, only the mcremental costs of MNT were calculated. 

Cost Outcomes/Cost-Effectiveness 
The calculated cost, of dietitians’ effort for 90 minutes per 
volunteer durmg the first 3 months was an average of $2 17 to 
achieve a 6% reduction 111 total and LDL-cholesterol levels and 
an extra 3% reduction m saturated fat intake. In the second 8 
months, dietitians spent an average of 30 minutes per volun- 

teer, 
total 
satur 
$36 1 
and : 

Sati 
At b 
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tero 

DISI 
The 
tero’ 
no r( 
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teer: 
teer: 

In 
MN1 

an average cost of $98, which sustained the decreasein 
nd LDL-cholesterol levels and the extra reduction in 
;ed fat intake. The cost-effectiveness ratio for MNT was 
* each 1% decrease in total and LDL-cholesterol level 
2 for each extra 1% decrease in saturated fat intake 

Dietitians need to convey that 
the impact of MNT on health 

outcomes may extend beyond 
the reduction of total 
cholesterol levels: the 

increased physical activity, 
decreased fat intake and 
greater weight loss may 

provide additional 
health benefits 

iaction 
;eline, there were no significant differences in satisfac- 
xcept that volunteers in MNT were more satisfied with 
nount of food they were eating (MNT=2 4, UC=2.9, 
, l=very satisfied, 5=very dissatisfied) At the 6-month 
&ion, the MNT group reported significantly higher satis- 
n levels with clinic visits, dietitian’s vs physician’s under- 
ng of lifestyle and ealmg habits, their knowledge about 
;terol, ability to manage cholesterol levels, and eating 
than the IJC group (Table 4). 

of Lipid-Lowering Drugs 
verage cost associated with lipid-lowermg drugs for the 
Yolunteers was $443.93 per person over 6 months. The 
;e reduction in chole:sterol was 14 14%, resulting in an 
;e cost of $31.40 for each 1% reduction of total choles- 
hr a B-month period. 

‘JSSION 
NT group had a 6% ‘decrease in total and LDL-choles- 
:vels at month 3 compared with the UC group, which had 
uction in total cholesterol or LDL levels. More than one 
if the MNT group showed a more than 10% decrease in 
holesterol levels at month 3 The changes in total 
terol levels were significantly greater 111 the MNT volun- 
it, 3 months and at 6 months compared with UC volun- 

ddition to reducing total cholesterol levels by 6%, the 
,roup lost more weight (1 9 vs 0 kg) at 3 and 6 months and 

downal of THE AMER!CAN DIETETIC ASSOCIATION / 1021 
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rcportetl more activity at 3 months compared with the lJC 
group At baselmc~, fat and cholesterol Intake were similar to 
a Step 1 NCEY dlc? and less than the average American diet 
(14), with 31% to 32% fat, 11% saturat,ed fat, and235 to 242 mg 
cholesterol The MNT group met the NCEP Step 2 recom- 
mended diet guIdelines at :3 months and 6 months, whereas the 
IJC group was more likely to maintain a diet consistent mnth 
St,q) 1 crlt.eria of NCEP. The MNT group achieved and sus- 
i.amed an 8% decrrase in total fat (from 32% to 24%) and a 4% 
decrease in saturated fat intake (from 11% to 7%), which was 
statistically slgmficant at both 3 and 6 months To achieve the 
MNT results, dietlr,ians spent an average of 90 minutes per 
volunteer during the first 3 months and 30 minutes in the next 
:j months of t,herapy This contrasts with the average of 1 to 2 
mmutcs per volunlecr spent by the physicians in providmg 
cholesterol-lowermg advlcc. 

Volrmterrs assigned to MNT were counseled with individu- 
alized approaches evidenced by t,he use of as many as 5 
different strai.egies These included. verbal advice. brochures, 
handwritten mstrulctions, preprinted materials, and recipes 
At least 3 to 5 different counselmg strategies were used with 
80% of MNT volunteers, compared with 4% of UC volunteers, 
suggesting that dietitians who provide MNT use a more cus- 
tomlzed approach for cholesterol lowering. 

Although physicians and dietitians were not masked to study 
assignment, the staff collcctmg outcome data, ic GCRC (Gen- 
eral (Xmical Research Center) staff weighing the volunteers 
and collectmg the diet recalls, and the staffperformmg labora- 
t,ory measures, were masked to treatment assignment. More- 
over, while the physicians could have preferentially begun 
spcc~lic hypohpidemic therapies on one group vs another, they 
had all agreed to and refrained from doing so during the first 6 
months, so any potential bias introduced through their un- 
rnaskmg was trlvlal at mxt. 

The resu1t.s of our study can be compared wit,h t,he results of 
other pubhshed studies At, 6 months, the 6% decrease in total 
cholest,crol l?vcls 1s comparable t.o the 5.3% mean decrease 
recent.ly reported in a review of randomized trials of dieting 
advicr to lower blood cholesterol levels in free-hving subjects 
(15). Our rcsult,s also parallel, in at. least some respects, a 
randomized trial (comparing MNT by dietitians mth UC pro- 
vlded by nurses and physicians) in which MNT resulted in a 
greater decrease 111 total cholesterol levels: 10% (from 6.97 to 
6.27 rrmolL) compared v&h a 7% decrease ult,h lJC (16). Thr 
greater decrease in t,otal cholesterol levels in this study may hc 
part.iallg explained by thr higher baseline cholesterol levels 
compared t,o the current study (17). 

The rPsult,s of the Cholesterol Lowermg Intervention Pro- 
gram (CLIP) (18), a randomized study designed to develop 
and evaluate approaches for physicians to implement the 
NCEF’ STEP 1 guidelines, also support our results. CLIP 
examined whether office assisted and nutrition center models 
would be more effective III lowering serum cholesterol than 
LJC, which served as the control After 2 months, serum 
cholest,erol levels declmrd by 2.2% with lJsua1 Care Model, by 
4.6% in t.he Office Assisted Model; and by 7.8% in the Nutrition 
Crnt,cr Model, smlilar in magnitude to t,he Go/i, decrease in our 
study. 

Our results are also consistent with the findings of Stefamck 
rl al (19), who reported an 8% and 3% decrease m tot.al and 
saturated fat, respectively, after a NCEP Step 2 diet and 
cxrrcise program Lipid responses to diet and exerclsc were 
also similar to our stutly The time spent with dietitians who 

vised changes in dirt, and exercise in the Stefanick study, 
eater than in our study, mcludmg one mdlvidual session, 

sions, and 6 to 8 monthly contacts for diet. 
r via mail, phone, group or private meet- 
mr,eers received 6 weeks of l-hour exer- 
,er week and a 7- to &month maintenance 
part,iclpants could attend exercise ses- 

ter MNT sessions were completed, showed no significant 
fferences m the changes from baseline between treatment 

s in diet, exercise, or lipid outcomes A study by Henkm 
howed a similar trend, but they found that both 
d physiciangroups lost half of the beneficial effects 
lesterol levels at one year compared with 3 months 
r study, however, the l-year results were largely a 
nnprovement III lipid levels in the UC group, rather 

1 worsening status in the MNT group Almost, one t,hird of 
17C group was given either hypolipidemic medlcatlons 

7) or had ,joined formal diet programs (such as Weight 
chers) or sought out a dietitian (n=6). By comparison, 
e of the MNT volunteers were prescribed hypolipldemic 

her dletar:y mtervcntion. 
lunteers in the UC group were less satisfied with 
manage their cholesterol levels at 6 months, this 
the extra attention to diet, hypolipldemic medi- 
olesterol lowering that. subsequently occurredin 

e could not directly compare t,he costs of IJC vs 
we examined the costs and potential clinical benefits of 

oing MNT The additional average cost of MNT per volun- 
as $217 In the first 3 months for 2.5 visits and $98 in the 

-rnont,h period for 1 5 visits, which sustained the 6% 
in total cholesterol. The cost-effect,iveness ratio for 

13% lowering in total 
101/L) using MNT and 
for 3 visits (144 min- 
ts with the calculated 

kand also reported that “after dietitian int,ervention, only 

3% reduction in saturated fat intake. The ongoing 
$98 per 3-month period to sustain reductions in 
d fat intake and total cholesterol and LDL levels 
to bc worth the benefits when one compares an 

ed cost of MN?’ of $511 to the $2,648 59 annual cost 

e potential clinical benefits of ongoing MNT can be exam- 
from several perspectives. First, every 1% reduction in 

ronary heart disease (23). Second, Oster and Thompson 
estimate that, reducing saturated fat intake by one to three 
entagr points would reduce CHD mcidence by 32,000 to 
00 events and yield combmed savings in medical expendi- 
1 and lost earnings ranging $4.1 to $12.7 billion over 10 
s (estimates III 1993 IJS dollars). Finally, MNT not only 
s reduce lipid levels bu t also encourages lifestyle modifica- 
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t,lons that, result m weight loss, reduction m fat intake, and 
increases in activity levels. Medications are only effective at 
lipid lowering. 

APPLICATIOMS 
Dietitians can use these research results with physicians, third 
party payers, and decrsron makers in health systems to sub- 
stantiate the effectiveness of MNT in reducing fat intake and 
decreasing cholesterol levels compared with physrcians’ ad- 
vice m the usual care sett,mg. Dietitians need to convey that the 
Impact of MNT on health outcomes may extend beyond the 
reduction of total cholesterol levels: the increased physrcal 
activity, decreased fat intake and greater weight loss may 
provrde additional health benefits (2526). Moreover, the 
greater patient, satisfaction that occurred with MNT provides 
evidence that the quality of the counselmg process is also 
important. The sigmfrcant rmprovement in all of these out- 
comes provides evidence that MNT 1s a reasonable mvestment 
of healthcare resources and supports our recommendation 
that NCEP dietary guidelines should be implemented by regis- 
tered dletltrans as much as possible and in an ongomg manner 
to achieve and sust,am maximum health benefits 
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ABSTRACT 

Objective To mvestlgate the fat-reduction strategies used 
by a group of older adults who successfully made and 
maintamed positive dietary changes for 6 years or longer 
Design Part,iclpanl.s completed 2 copies of a self-adminis- 
tered food frequerlcy questionnaire: The first copy as- 
sessed diet brfore lhey began making changes and the 
seumtl copy assessed dirt after mitlation of healthful 
dietary changes Positive food changes were identified 
from t,hc food frequency questionnaires. During in-person 
interviews, participants placed food changes onto a time 
line according to the nearest estimat.ed date of initlatlon of 
the change. 
Subjects Participants were 65 free-living older adults [aged 
z&O years) who had maintained substantial changes to 
decrease fat mtake m their diet for at least 5 years 
Statistical analyses performed Quantitative and qualita- 
t.ive data were used to identify the fat-reduction strategies 
and to confirm and vahdatr the fat-reduction strategy 
model. Confn-matory factor analysis was performed to 
confirm th? new model The Kuder-Richardsoil-20 r&ability 
corfflclcnt. (kr) was used to determine internal consistency 

Irent time points in their lives, and 
‘re (5 to 43 years) Mean percent 
lecreased from 44.3f5.9%1 before 

0 76), decrease coolang fat (20 items; ky=O 86), and use 
-modified foods (11 items, kr=0.80). 

l icationskonclusions Dietetics professionals should 
their advice on the dietary strategies used by consum- 

ather than hypothetical premises such as food or 
ent groupmgs. Nutrltlon cducatlon interventions ulll 

2001; 101 1024-1030 

E plderruologlcal. clinical, and animal studies suggest that 
t,he adoption of diets low 111 fat and high in fiber are 
essential for decreasing the risk of chronic diseases such 
as heart disrase and cancer (l-4). Indeed, a major obJec- 

t,ivc of the Healthy People 2010 uutlative (5) IS to reduce 
Amerlcans’averagc fat intake to 30% or less of total energy. For 

most Americans (6), this meaIls makmg considerable dietary 
changes 

Many intcrvent,ions have been conducted to help consumers 
decrease their fat mtakr (7-13) When short-term success 1s 
consldercd, participants III most interventions have not been 
able to rcarh desired goals, like reaching fat intake of -30% of 

ion, w~t,h only mdivldual exceptions 
s are generally unsuccessful in achiev- 
ICC of the desired dietary behavior (9. 
arid inexpensive diet,ary mtervrntiorrs 

P wide ranges in dietary fat intake reports by different 

rovldc dietetics professionals wit,h di- 
that could then be mcluded and t.ested 
interventions designed to help other 

ry changes for 5 years or longer. 

research was a retro,jpective study that assessed dietary 

luantitat,lve rrwthodn. The research methods and proce- 
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dures were previously tested for validity and  reliability, and  
used in a  different populat ion (15,17). All procedures were 
approved by a  Committee for the Protection of Human Sub- 
jects at The Pennsylvania State IJniversity, University Park 

Recruitment and  Subject Selection 
Participants were recruited through radio and  television an- 
nouncements  and  newspaper  advert isements. To  be  eligible, 
participants had  to have lived in the United States for the past 
5  years, be  aged  50  years or older, and  bel ieve they had  been  
making substantial dietary changes to decrease fat in their diet 
for at least 5  years, A te lephone screening interview was 
administered to all interested persons to ascertain study eligi- 
biluy. Participants were offered a  monetary reward for comple- 
t,ion of the study. 

Data Collection 
Eligible participants were mailed a  packet  of quest ionnaires 
that, asked about  demographic information, food preferences 
before and  after diet improvement began,  major life events that 
occurred m the past 1!5 years (assessed using the PERI Life 
Events Scale [18]), information on  general  motivation for 
change,  and  other relevant quest ions including some regarding 
exercrse habits and  alcohol consumpt ion Two identical copies 
of a  food f requency quest ionnaire (FFQ) (19) were also in- 
c luded in the mailed packets. The FFQ was designed specifi- 
cally to assess usual fat consumption. On  1  copy (post FFQ) 
participants assessed current food consumpt ion patterns, that 
is, after initiation of healthful dietary changes On  the second 
copy (pre FFQ), participants assessed their food consumpt ion 
patterns before the uutiation of dietary improvement efforts. 
Participants were asked to set a  date when they bel ieved they 
began  making dietary changes to decrease fat intake. This date 
was used as the reference point for recall ing past diet. 

The FFQs were used t.o determine what positive food changes 
were under taken by participants to decrease fat intake in their 
diet, and  to confirm whether the changes reported resulted m 
an  actual decrease in fat intake Only positive, sustained 
dietary changes resulting in decreased fat intake were investi- 
gated. In addit ion to behaviors to decrease fat intake, behav-  
iors to increase fruit, vegetable, and  gram intake were also 
exammed,  as these behaviors have also been  recognized as 
strategies used to decrease dietary fat intake (15,20) A food 
change was considered to be  positive if it moved ma favorable 
direction at least 2  f requency categories from pre to post FFQ. 
The f requency categories were’ ~1 time per month/never,  2  to 
3  times per month, 1  to 2  times per week, 3  to 4  times per week, 
5  to 6  times per week, once a  day, and  >2 times per day. 
Therefore, a  decrease in int,ake of hot dogs  by 3  f requency 
categories (eg, from 3  to 4  times per week to <l time per 
month/never),  and  an  increase m intake of broccoli by  2  
f requency categories (eg, from 2  to 3  times per month to 3  to 
4  times per week) were both considered positive changes.  
Movement  of at, least 2  f requency categories was used to 
decrease the likelihood of response error 

After a  participant returned the quest ionnaire packet,, posi- 
tive food changes were identified from the pre and  post FFQs. 
A long (eg, several feet) paper  time line was then prepared by 
recording, on  t,he left-hand side, all the posit,ive food changes 
derived from t,he FFQs. Next, a  horizontal line was drawn, 
mdicatmg the number  of years the part,icipant reported mak- 
ing dietary changes.  Equal amounts of space were left for each 
c,hangc year. and  each rrionth was labeled appropriately. Fi- 

ctertstlcs of older adults (N=65) who successfully decreased 
dletady fat Intake 

I 
Charqbteristic n  %  

31 48 
20 31 
10 15 

4  6  

39  60 
26 40 

Adult in household 
Llvlng t a lone 20 31 
Llvlng with a  partner/other adult 37  57 
Llvlng with children 6  12  

63 97 
2  3  

8  12  
26 40 
31 48 

28 
16 
12 

9  

43  
25 
la 
14  

er of previous attempts to improve diet 
17  26 
25 39 
23 35 

Primary reason for making dietary changes 
Improving personal health 
Comblnat lon of lmprovlng personal health and 

red,clng own weight 
ImproJlng health of partner 
Reductng own weight 

Age y gender 
Fema e  
Male 

35  54 

21 32 
6  9  
3  5  

Mean&D Range 

62 859 1  50-88 
62 528 3  52-84 

SD=s’andard devlatlon 

cterlstlcs of dietary patterns of older adults (N=65) who were 
ssful at decreasina their fat Intake 

Mean&D Range 

t energy from fat 
dietary Improvement 44  3f5 9  

25  927 1  
18  4za 0  
17  lra6 
409fl l8 
165599 
10 428 6  

28  2-55 8  
7  O-42 3  

3-43 
5-43 

18-66 
I-50 
l-50 

SD=s/tandard devlatlon 
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nally, major life events as reported on the PERI Life Events 
Scale were ent,ered above the horizontal line to correspond 
with when they occurred. After construction of the t,imc lines, 
all FFQs were malled to the Fred Hutchinson Cancer Research 
Center, Seattle, Wash, for analysis. 

In-person Interviews 
After all survey forms were returned and the time lines were 
constructed, in-person interviews were scheduled. The audio- 
taped interviews provided qualitative data to describe changes 
and the context in which the changes occurred. During the 
mtervlew, the participant and the interviewer worked together 
t,o fill III the time line with additional pertinent life events used 
as cues for deeper recall These life even& were often associ- 
ated with specific dietary changes in terms of timing, If not 
causation Posltlve food changes from the left-hand side of t,he 
tm~elinc were added at the nearest estimated date of then 
initiation. As each thctary change was placed on the time line, 
t,he int,crvlewer probed to det,ermine additional Information 
pertainmg to the reason(s) why the participant made that 
particular dietary change, or group of changes, at that specific 
pomt in time Dietary changes made at the same tulle and for 
the same reason were so marked and referred to as change 
rlusters. Participants were encouraged to review and correct 
their uutial food frequency responses during the interview 
whenever they deemed necessary 

DATA ANALYSIS 
The dat,a analysis used m this research IS unique in that 
qualitative data were used to identify fat-reduction strategies 
and to confirm and validate the fat,-rrduction strategy model. 
All audio tapes were transcribed and reviewed by the mvesti- 
gat,ors Drscriptlve statistics were run and Pearson correlation 
coefficients were calculat,ed to detect relationships among 
diet,ary pattern variables (eg, change clusters, change 111 per- 
cent energy from fat) 1Jsing the pre and post FFQs, a data set 
of the sustained positive food changrs was created. Factor 
analysis (21) was performed to confirm the structure previ- 
ously established by Keenan et al (15); modify the structure 
using findings from previous research (x0,22) and from the 
qualitative int,ervlew data, if necessary, and confirm the new 
rnodlfied structure. The confirmatory factor analysis and t,he 
correlation matrixes calculated to estimate the fit of the model 
to the data were run m LISREL (version 7.16, 1989, Scient,lfic 
Software, Mooresvillr, Ind). The Kuder-Richardson-20 rell- 
ability coefficient was used to determine internal consistency 
for scales developed by confirmatory fact,or analysis. Nutrient 
analysis of the FFQs to determine diet,ary fat decrease was 
performed by means of the Nutrient Data System (release 2.4, 
1992, Nutrition Coordinating Center, University of Minnesota, 
Minneapolis) at the Fred Hutchinson Cancer Research Center 

Assessment of Fit of the Model 
In a confirmatory factor analysis model where specific hypoth- 
eses are being t,ested, several criteria need to be met to 
establish goodness-of-fit. the goodness-of-fit x” should be less 
than txqce the degrecls of’ freedom, the goodness-of-fit index 
should be >(I 9 (23)) the root.-n\ear~-square residual should be 
~0.1, all factor loadings should be sigmficant, at t,he 0.05 level 
(present,ed by Tvalues ->a), fact,or int,ercorrelations should be 
low to moderate, and modification indexes should be low (for 
t,his study WP aimed for modification indlces ~10) (21). A higll 
modification index for an item caxhlhited on a factor suggests 

t,hat the Item is loading high on that factor For example, if t.ofu 
was placed in the decrease cooking fat strat,egy, but exhibited 
a high modification index on the increase vegetable strat,egy, 
tofu might have fit better in the vcgrtable factor. 

RESULTS 
f the 125 persons who responded to the advertlsements, 78 
let study criteria and were mailed the survey packets. Of all 
liglblr participants, 13 (8 women and 5 men; mean age 
1 847 3 years) failed to return the survey packets and wth- 
rew from the study. The remaining 65 persons completed the 

The sample consisted ofmore women than men (60%~ vs 

intake by >5% of total energy. Mean percent energy 
om fat decreased from 44.3+5.90/o before dietary lm- 
nt efforts to 25 9+7.10/o for current diet (Table 2). The 
tirne participants reported adopting dietary changes to 

rease fat intake ranged from 5 to 43 years. Participants made 
nges in clusters averaging 10 foods per cluster. Only 1 

artlcipant reported adopt.mg all her food changes (n=50) at 1 

,he change m percent energy from fat. 
erences inage were not observed m this 
:r of food changes adopted was signifi- 
ange m percent energy from fat (r=0.62; 

e more food changes a participant made the 
&ease in his or her tot,al fat, intake. 

From the FFQs, 129 food changes to decrease fat mtake 

rtlcipants believ’?d these foods were part of a healthful 
‘ncreased their mtake, whereas others indicated these 
re high in cholestrrol and eliminated them from their 

er removal of unmterpretable items, 120 potent& food 

emoved from analysis because It correlated highly with 
ase spaghetti with meat sauce. 

c For example, if the food changes increase broccoli and 

by Keenan et al (15) in a relatively younger group of 
(N=145), aged 30 to 55 years, was forced int,o a confir- 

ood estimate for t,he forc,rd model would not corrvrrge t o 
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yield a unique solution. Thus, that, model was not appropriate 
for use w&h our sample and a modified model needed to be 
established. 

Knowledge from previous research (15,20,22) and mforma- 
tion gamed from the qualitative review of time lines and audio 
tapes were used to guide the construction of the new model. 
Eight strategies were tried in the confirmatory factor analysis 
model. mcrease fruit, mcrease vegetables, increase high-fiber 
foods (eg, beans and apricots), increase nutrient-specific foods 
(eg, tofu and bananas), decrease fried foods, decrease recre- 
ational foods, use fat-modified foods, and decrease cooking fat. 

Inclusion of the 96 food changes m a single model was too 
large for the number of participants in this investigation 
Therefore, the 8 identified strategies were first tested 1 at a 
time using reliabilities to examine the degree of internal con- 
sistency of the scales Three strategies (increase high-fiber 
foods, increase nutrient-specific foods, and decrease fried 
foods) had low reliabilities (~0.6) (ie, they did not measure the 
same concept) and were removed from further analysis. Reli- 
ability analysis was performed on each of the 5 remaining 
scales and the food items’ total correlations (the individual 
food change correlated with the total correlation of the other 
food changes m the strategy) were obtained (data not shown). 

Agam, because the number of cases was Loo small for t,he 
number of food changes, only 3 food changes from each of the 
5 strategies were mcluded in the confirmatory factor analysis 
The 3 food changes chosen from each strategy were those that 
had the highesl item correlation obtained from the reliability 
analysis This model, which consisted of 5 strategies and 15 
food changes, was designated as the general model. The gen- 
eral model provided an acceptable fit of the data and met all the 
goodness-of-fit criteria. The overall goodness-of-fit xz was 
71.62 (#=80; P=.‘i4), the goodness-of-fit index was 0.90, the 
root-mean-square residual was 0.08, and all the item loadings 
were significant. at the 0.05 level (T values>2) (Table 3). In 
addition, except lor a moderate mtercorrelation (r=O 58) be- 
tween use of fat&modified foods and decrease cooking fat 
strategies, all other fat-reduction strategies intercorrelations 
were ~0.4 All food changes had modification indexes ~8 and 
l-he majority (89%) were ~5. The general model met, all the fit 
criteria and appeared to be tenable. 

Once t,he general model was established, we used informa- 
Con from t,he qualitative data to test all the food changes on 
t,heir appropriate strategies. The food changes were added 1 at, 
a tune to the general model and tested for significance A food 
change was dropped from the model for 1 of Lhe following 3 
reasons: if it, was not significant and had low modification 
indexes on all the other strategies (eg, eggs), if it was signifi- 
cant, but exhibited a high modification index on 1 or several 
other strategies (eg, t,ofu); and if it, was not significant, exhib- 
ited a high modificabon Index on 1 or several other strategies, 
yet, remained not significant after it was tried on each of the 
other strategies on which it exhibited high loadings (eg, baked/ 
broiled chicken). Once all the sigmficant food changes within 
1 fat-reduction strategy were identified, WC proceeded t,o test 
1.11~’ remaining food changes on the next strategy. Using this 
systematic procedure, a total of 63 food changes were classi- 
lied and 33 remained unclassified. 

For Lhc remaming 3:3 food changes, an exploratory factor 
analysis was performed to detect any fat-reduction strategies 
that may have been missed using the qualitative data. No new 
stral.egieswereidentlfied Therefore, theunclassu‘iedfoodchanges 
were not. incorporated ml o t he confirmatory factor analysis model. 

‘of fat-reduction strategies by adults 
250 years (N=65) general model, single-factor tests, and In- 

T values* 
General Single-factor 
model test 

chocolate candy 

low-fat cookies 
low-fat frozen desserts 

pancakes, waffles 

pudding. custard 
chips and crackers 

chll! with meat and beans 
doughnuts, cakes 

low-fat cakes, pastries 
odified foods 
reliability coefficient=0.80) 

Use I w-fat mayor&se 
Use I w-fat spreads” after cooking vegetables 

Use I w-fat sour cream 
Drink ow-fat milk 

(n I 
lncre se vegetables and grains 

14, reliability coefficient=0.79) 

vegetable soups 
me. grains, noodles 

cauliflower, cabbage 
red peppers, red chllles 
Summer fruits 

reliability coefficient=0.66) 

cream sauce 

e cream soups 

e noodles with meat sauce 
e meat casseroles 

e meat sandwiches 

437 
332 
325 

347 
4 15 
5 55 
347 
347 
327 
310 
288 
279 
279 
2 66 
254 
2 20 
2 11 

734 
536 
478 

7 a5 
5 21 
574 
4 66 
433 
389 
353 
3 25 
2 a5 
269 
209 

524 
416 
4 04 

5 66 
450 
5 50 
4 20 
4 ia 
413 
292 
2 a9 
2 a2 
260 
257 
255 
2 43 
2 24 

429 
2 98 
277 

605 
322 
277 
3 a9 

5 24 
460 
442 

4 79 
4 93 
5 19 
497 
416 
400 
395 
390 
3 a7 
361 
354 
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Table 3 (cont’d) 
Confirmatory factor analysts of fat-reductton strategies by adults 
aged 250 years (N=65) general model, single-factor tests, and in- 
ternal consistency of scales 

Factors T values” 
General Single-factor 
model test 

Decrease butter on popcorn 3 52 
Decrease French files 3 49 
Decrease cheese, lncludlng in cooklng 3 46 
Change from dark to light chIcken meat 3 44 
Decrease cottage, ricotta cheese 3 25 
Decrease pizza 305 
Decrease meat gravies 3 02 
Decrease blscults, mufflns 2 77 
Decrease filed chicken 2 53 

“General model xi=71 52 (df=80, P= 74), Tvalues between 2 Cl and 2 65 are 
signifkzant at 05 level, Tvalues >2 65 are significant at 01 level 
“Food Ifsted IS representatlve of several slmllar foods grouped together on the 
food frequency questlonralre 
“Spread=butter, margarlrse, 011, or other fat such as sour cream 
“Includes mIcrowave “Me’ or popcorn popped wlthout 011 
‘Refers to plain tuna vs tuna salad with mayonnaise or in a casserole 

Thr fmal model consisted of 5 fat-reduction strategies with 63 
l’ood changes (Table 3) These strategies were’ increase summer 
frult,s, Increase vegetables and grains, decrease recreatlonal foods, 
decrease cooking fat, and use fat-motied foods Scales consist- 
mg of all the food changes that loaded sigruticantly on their 
corresponding strategy were constructed. Scales demonstrated 
good mternal conmsi,ency with reliability coefficients ranging 
from 0.66 (4 food ikrns) to 0.86 (20 food items) 

DISCUSSION 
Several lnmtations uf this study should be recognized TOP 
small sample SLZP 1imlt.s the generahzabllity of the data and may 
have masked additional findmgs With a larger sample, there 
would have been a greater posslbllity of categorizing most of 
the 33 unclassified food changes For example, qualitative data 
strongly suggested that many participants consumed certain 
foods mainly because they were rich in specific nutrients, as if 
these foods were pills. Tofu was consumed because of its high 
phytoestrogen cont,elIt, and bananas because of their high 
potassmm contrnt. Quite possibly, each of these food changes 
may make up a fat-reduction strategy on its own. On the other 
hand, they could all belong to 1 strategy we labeled the 
nutrient-specific strategy The small sample size made it diffi- 
cult, to test either of these hypotheses. 

another lmutatlon 1s that the research was based on self- 
reported, retrospective recall of diet,. Using self-reported dl- 
etary accounts introduces potential errors in the data. Some of 
these errors mclude participants’ failure to recall all foods 
consumed and participants’ desire to please the interviewer, 
which may lead t,herri to exaggerate the use or non-use of 
certain food 0 ems. These errors of self-report are not only 
hmlted t.o FF’Qs, but are true for all dietary assessment, meth- 
ods, mcluding 24.hour recalls. Assessment of retrospect,lve 
food intake via semi-cluar~t,ilativc FFQs provides a reasonable 
estlmat.ion of food change trends (24-27). Although retrospec- 
t ~VP recall may hp approprlat,? as a prelmunary step in develop- 
ing hypotheses about dietary patterns of older adults, fulure 
rrsearc+l should follow pprsons who are m the process of 
!nakulg dlctary ckrangl?s Dietary data could then bc collect,ed 

g well-controlled, multiple 24.hour dietary recalls (28,29) 
onfirm the identified strategies 
he majority of participants in this study were white, highly 
cated, and came frlom nuddle- to upper-socioecononuc 

s wluch hmits extrapolation of the findings to the general 
erlstics of tLs sample are consistent 
sporting that most dietary changers in 
lite and more economically and more 

ng in mmd the llmitatlons of this research, several 
ens can be drawn First, the majority of older adults in 

15). Thu-d, older adults seem t,o make dietary changes using 
clfic fat-reduction strategies. 

3revious attempts were not failures, 

In the majority of cases, dietary changes were made 
ually and took a number of years and many clusters (an 

ger counterpart,s, especially in men. 

n. Future research should take mto consideration the 

d m our study The 6 strategies were 

ymg dietary palterns If distinct age or life stage dlffer- 

to account when drvelopmg future mtprventlons. 
etics professionals ;are trained bo give advice based on 
nt meal pat.terns, specific food groups, specific nutrients, 
‘rence to a prescrlbrd dietary regimen (36-38) Our study 
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sugges1.s that, older adults may use different food groupings than 
what is traditionally ad~lsed The food changes were not grouped 
based on a set meal pattern or on a specific regimen, rather they 
were grouped into strategies that may fit best within the do- 
mains proposed by Kristal et al (20). Kristal and colleagues (20) 
validated a diet behavior questionnaire for selecting diets low m 
fat in a group of 99 highly educated, white women aged 40 to 59 
years. The questionnaire was based on anthropological theory of 
dietary change (39) and was developed to assess 4 broad 
behaltioral domains (modification, substitution, replacement, 
and exclusion) Five scales (or strategies) were identified that 
corresponded to the hypothesized domains: modification of 
high-fat ioods (cg, take skm off chicken), substitution of high-fat 
foods ulth specially manufactured lower-fat foods, replacement 
of high-fat foods with low-fat alternatlves (eg, increase fruits and 
vegetables), avoid fat as seasoning, and avoid meat. Avoid fat as 
seasoning and avold meat both belong to the same domain of 
exclusion of high-fat items. In our study, older adults used all of 
the strategies described by Krlstal et al (20), but other new 
strategies emerged as well. 

One new strategy, decrease recreational foods, also emerged 
in previous work (15) It includes food changes that aim at, 
decreasing foods often consumed during social occasions such 
as parties or picnics (Table 3) The decrease recreational foods 
strategy may represent a third dimension of the exclusion 
domain proposed by Kristal et al (20) 

Decrease cookmg fat was another strategy identified m this 
group of older adults. Prewitt and colleagues (22) used the diet 
behavior questionnaire developed by Kristal et al (20) m 235 
African-American men and women (mean age 48 years) to 
measure dimensions of dietary fat behavior. The investigators 
found that the avoidance domain split mto 2 strategies. the 
avoidance of fat as seasoning and the avoidance of high-fat food 
preparation Our findings support those result and confirm the 
importance of “decrease cooking fat” as a dietary fat behavior 
Keenan and colleagues (15) also identified a decrease cooking 
fat strategy in their sample. 

Another notable difference 1s that, m our sample, fruits and 
vegetables were 2 distmct food categories. Whereas dietetics 
professionals often group fruits and vegetables together, such as 
m the 5-A-Day for Better Health message (37), our results, as 
well as previous research (15,40), indicate that fruits and veg- 
etables represent different constructs. Fruits are more likely to 
bc consumed in raw form, individually as a snack; m contrast, 
vegetables are usually consumed as part ofa meal (often cooked), 
in a mixed dish, or in a sandwich In short, fruits and vegetables 
are conceived of and used differently by consumers and should 
be separated when providing dietary advice 

APPLICATIONS 
n Helping consumers successfully adopt and maintain new 
dietary patterns is a challenge faced regularly by dietetics 
professionals. It may be more appropriate for dietetics profes- 
sionals to move away from providing dietary advice based on 

, suctl as those based on food or nutrient 
dietary strategies practiced by consum- 
rition educators should separate fruits 
providing dietary advice or planning 

als should be aware that a short inter- 
our dietary counseling session or reading 

substantialreductionsinaperson’s 
fat intake Most persons need many more visits than 

tly allotted and repeated exposure to positive nutrition 
over a prolonged period of time to achieve desired 

h is needed to confirm our dietary fat-reduction 
prospectively and to determine the age differences 
behavior, especially in men. 

1. U Dept of Health and Humar Serwces, Centers for Dtsease Control and 
Prev ntlon Chrome Dwases and The/r Rusk Factors The Naffon’s LeadIng 
Cau es of Deafh Atlanta, Ga National Chronic Disease Center, 1999 
2. N ttonal Research Council Committee on D/et and Heaith D/et and 
Heal h ImplfcaOons for reducq Chronfc Disease R!.sk WashIngton. DC 
Nat1 i nal Academv Press. 1989 
3. W  rid Cancer’Research Fund and Amencan lnstltute for Cancer Re- 
sear k h Food, NutWon and fhe Prevent/on of Cancer A Global Perspectwe 

gton, DC American lnstltute for Cancer Research, 1997 
J SK Nutrltlon the need to define “optimal” 
ieclslons Am J Public Health 1992.82 346. 

thy People 2010 Nahonal Health PromotIon and Disease Prevent/on 
es 2nd ed WashIngton. DC US Government Prlntlng Offlce, 2000 

A Trends In food and nutrient Intakes by 
39-91, and CSFII 1994-95 Fam Econ Nutr 

rL, Anderson GL, Fowler A, Urban N Long- 
nance of low-fat diets durablllty of fat-related dietary hablts In the 
ealth Trial J Am D/et Assoc 1992.92 553-559 
Shattuck AL, Knstal AR, Urban N, Prentice RL, Henderson MM, 

Moskowltr M. Goldman S, Woods M Maintenance of low-fat diet 
of the Women’s Health Trial Cancer Epldemrol Bomarkers Prev 

K Reducing breast cancer risk through changes In diet and alcohol 
c to community Ann Behav Med 1994,16 334-346 
uslns M. Beaton IM Quantitative changes In dietary fat Intake 
sterol In women results from a randomized, controlled trial 
990,52 470-476 

G. Morns DH, Hunt MK, Herbert JH, Harris DR, Stoddard A, 
effect of a workslte nutrition lntervenhon on employees’ dietary 

he Treatwell program Am J Public Health 1992,82 877.880 
G. Thompson K. I;lanz K, Feng Z, Klnne S, DlCllmente C, 
elmendtnger J, Probart C, Llchtensteln E WorksIte-based 

ts from the Working Well trial Am J Pub/x 

M, Byrd-Bredbenner C Nutrltlon Intervention group program 
chon-stage-onented change processes of theTranstheorehca1 
es long-term reduction !n dietary fat Intake J Am Dret Assoc 

ann SP. Taylor CB. Flora JA. Wlnkelby VA Effect of community 
on on plasmacholesterol levelsand diet the Stanford Five-City 
Epidemloi 1993,37 269.282 
P. Achterberg C, Krls-Etherton PM, AbuSabha R, van Eye A 
veand quantltatlve methods todefme behavloral fat-reduction 

their relatIonship to dietary fat reduction cn the Patterns of 
Study J Am Duet Assoc 1996,96 1245-l 253 
onwde Food Consumot,on Survev Food and Nuhent intakes by 

uais ,n the L/n/fed States, 1 Day, 7987-88 Washington, DC US Dept 

17. leenan DP. AbuSabha R. Slgman-Grant M, Achterberg C, Greenspan N 
Fact rs that Influence dietary fat reduction behaviors J Nutr Educ 
1999, 1 134-144 
16. 

I 

ohrenwend BS, Askenasy AR, Krasnoff L, Dohrenwend BP Exemplifl- 
catlo of a method for scaling life events the PERI Life Events Scale JHeaith 
Sot ehav 1978,19 205-229 
19. rlstal AR, Shattuck AL, Wllllsms A Food Frequency Queshonnaire for 

.Joimal of THE AMERICAN DIETETIC ASSOCIATION / 1029 



. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . i?Eia . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

D~etlntervent~on Research Proceedingsofthe 77th Nat,ona/NutrientDatabank 
Conference, Bait/more, Maryland, June 7-10, 1992 WashIngton. DC Interna- 
tlonal Life Sciences Institute, 1994 1 lo-25 
20. Krlstal AR, Shattuck AL, Henry HJ Patterns of dietary behavior assocf- 
ated with selecting diets low In fat rellablllty and valldlty of a behavIoral 
approach to dietary assessment J Am Diet Assoc 1990,90 214-220 
21. Long JS Confvmatory FactorAnalysis Beverly Htlls, Calif Sage, 1983 
Quantitative Appllcattons In the Social Sciences series 
22. Prewitt TE. Duraro-Arvizu R, McGee DL, Luke A, Cooper RS One size fits 
all lmpllcatlonsforassessllgdletarybehavlor JAmD,etAssoc 1997,97(suppl 
7) s70-s72 
23. Pedhazur EJ, Schmelkln LP Measurement Design, and Analysis An 
integrated Approach Hillsdale, NJ Erlbaum. 1991 653.658 
24. Van Staveren WA, West CE, Hoffmans MDAF, Bos P, Kardlnaal AF, van 
Poppel GA, Schipper HJ, Iiautvast JG. Hayes RB Comparison of contempo- 
rary and retrospective estimates of food consumption made by a diet hlstory 
method Am J Epfdemoi 1986,123 884-893 
25. ByersTE, Rosenthal FI. Marshall JR, RzepkaTF, Cummings KM, Graham 
S Diet hlstory from the distant past a methodological study Nurr Cancer 
1983,5 69-77 
26. Xlng X, Burr JA, Brasure JR, Neugut Al, Marshall JR Reproduclbillty of 
nutrient intake in a food frequency questlonnalre used in a general popula- 
tlon Nutr Cancer 1996,2!5 259-268 
27. Thompson FE, Metrner HL, Lamphlear DE, Hawthorne VM Charactens- 
tlcsof IndIvIdualsand long-termreproduclbllltyofdletaryreports theTecumseh 
Diet Methodology study .I C/in Epdemol 1990,43 1169-l 178 
28. Johnson RK, Driscoll P, Goran MI Comparison of multiple-pass 24.hour 
recall estimates of energy intake with total energy expenditure determlned by 
the doubly labeled water method In young children J Am Diet Assoc 
1996.96 1140-1144 
29. Wynder EL, Cohen LA, Winters BL The challenges of assessing fat Intake 
In cancer research Investlyatlons JAm D/efAssoc 1997,97(Suppl7) Z-SE 
30. Peterson S, Slgman-Grant M, Eisenstat B, Krls-Etherton P Impact of 

ng lower-fat food choice; on energy and nutrient Intakes of American 
J Am Diet Assoc 1999.99 177- 183 

gman-Grant M Can you have your low-fat cake and eat It too’ The role 
modified products J Am D/et Assoc 1997, 97(Suppl 7) S76-S81 
atterson RE, Krtstal AR, Coates RJ, Tylvasky FA, Rltenbaugh C, van 
L, Cagglula AW, Snetselaar L Low-fat diet practices of older women 
lence and implications for dietary assessment J Am Diet Assoc 

ubar AS, Helmendlnger <I, Krebs-Smith SM. Patterson BH, Kessler R, 
ka E 5-A-Day for Better Heaith A BaselIne Study for Ameucans’ Fru!t 
egetabie Consumption WashIngton, DC National Cancer Institute, 

uld GW, Bruhn CM, McNulty J, Bock MA, Gabel K, Laurltren G, 
lros D, Newman R, Nitzke S, Ortlz M, Read M. Schutz H, Sheehan ET 
ted adoptlon of dietary fal and fiber recommendations among consum- 
Am Diet Assoc 2000,100 52-58 
ogers EM D!ffwon of /rinoval!ons 4th ed New York, NY The Free 

lanz K Compliance with dietary regimens Its magnftude, measure- 
nts Prev Wed 1980,9 787-792 

er J, Chapeisby D The Natlonal S-A-Day for Better Health 
r Med B/o/ 1996,401 199-206 
ritionandDiet Therapy 8th ed St LOUIS, MO Mosby, 1997 
determlnlrlg food patterns of urban dwellers In contem- 
society In Arnott ML, ed Gastronomy, lheAnthropo/ogy 
s. France Mouton Publishers, 1976 

rudeau E, Knstal AR, LI S Patterson RE Demographtc and psychoso- 
redactors of fruit and vegetable Intakes differ lmpllcatlons for dietary 
entlons JAm Diet Assoc 1998,98 1412.1417 

research ulas fun,dcd by National Instztutes of Health, 
taonal Gamer Institute grunt No CA-70971-01 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..*.................. 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

QUESTION OF THE MONTH 

Is there any research to prove that a nl acrobiotic 
can prevent or cure cancer? 

T he standard macrobiotic &et 1s stiar to a strict vegetarian diet; 
all meat and dairy product,s are excluded and replaced with 
many soy-based products Other Items typically included III a 

vegetarian diet, such as citrus fruits and some vegetables, are often 
lvruted or excluded. Supplemental foods such as white meat fish, 
seasonal fruits, nuts, and seeds may be mcluded two to three times 
a week. Vitamm and numeral supplementation 1s hscouraged. Spe- 
c&zed cookmg techmques and lifestyle changes are encouraged. In 
addition, specral teas are the only beverage allowed, and are to be 
consumed only when thirsty. Depending on the type of cancer, the 
partofthebodyaffectec,,and theckmateinw~chthemdlvidualslive, 
the~et,rnayvaryandotherfoodsmaybelirmtedorallowedm~eater 
quantities 

The Standard Macrobiotic Diet Ranges 
n 50% t,o 60% Whole grains 
n 25% to 30% Vegetables 
n 5% to 10% soups 
n 5% to 10% Beans and sea vegetables 

Nutrition and Health Concerns with Macrobiotic Diet 
n Protem deficiency 
n Vit,amm B12 deficiency 
n Calcium deficiency 
n Potcntlal for dehydration 
m St,rong emotional burden placed on the Individual and family 

diet 

diet 1s currently being investigated for its potential 
preventative effects. 

cts contain gemstein, a potential cancer preventa- 

nvestigation for preventative effects 

hanges are consistent with overall 
mmendations 
evidence mdlcat,mg this diet, used 

o conventional therapy, cures cancer 

current clinical research studes 
nstitut,es of Healt,h visit http// 

is addressed m the ADA publzcataon The 
Lide to Oncology Nut&ion Thts handbook 
rL and deveboped by ADA’s O~zcolo,gy Nuty&on 
sctace g?-oup, Paula Dams MrCallu,?n, MS, RD, 
me Gad Polz~:e?m,MS, MBA, RD, ed&m 

artzclc was wrztte~z by Elrese Cu?mmgh,arn,, RD a& 
dy Maxasorr, RD of the ilDA Knowledge Center; 
ago, Ill ADA members can contact the Krx~wbed.qr 

o krzou)(edge~eatl~~gl~,t erg 

1030 / Septrrnbrr 2001 \:olume 101 Number 9 



. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..-. 
RESEARCH 

Measurement characteristics 
self-monitoring tools used in a 
dietary intervention study 
LESLEY FELS TINKER, PhD, RD, RUTH E PATTERSON, PhD, R 
DEBORAH ;I. BO WEN, PhD, ALAN KUNIYUKI, MS, HOLLY HENR 

ABSTRACT 

Objective To examine the measurement characteristics of 2 
self-momtoring tools, a food diary and fat scan, used in the 
dietary intervention of the Women’s Health Trial Feasrbility 
m Minority Populatrons study. 
Design Comparison of fat intake reported on the self- 
momtormg tools to a criterion measure of fat intake, 
specifically the mean of a food frequency questionnaire and 
a 4-day food record. The main outcome measures were 
differences in fat grams and correlations between each of 
the self-monitoring tools and the criterion measure. 
Subjects/setting Six-month postrandomlzatlon data from 
313 women aged 50 to 79 years who participated in the 
intervention group of the Women’s Health Trial: Feasiblllty 
m Minority Populations study. 
Results Both self-momtormg tools underestrmated fat 
intake compared to the criterion measure, the food diary by 
9 g and the fat scan by 6 g The self-monitormg instruments 
were better than chance at detecting a low-fat dietary 
pattern, however, and did not differ from each other in their 
ability to do so. 
Applications/conclusions The self-momtoring tools were 
modestly precise as measures of fat intake, but neither was 
suffrcrently accurate to be reliable as a sole assessment of 
dietary adherence. Dietetics professionals are encouraged to 
assess the measurement propertles of self-monitormg tools 
to use them appropriately in supportmg dietary changes J 
A,m Duet Assoc 2001,iOl 1031-1040 

s 

ingl 
foot 
recc 
frui 
the 
hea 

B 
recc 
hav 
inst 
cat: 
ana 

A 
mer 
part 
con 

Ll 
star 
res< 
?ZUl 

FT.6 
Rl 
HU< 

EL 
l/n: 
me’ 
Se0 
SCit 

lb?,; 
me: 
Sea 
Del 
lJn 

A 
RD, 
PK 
11c 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
c) 

of 2 different 

ALAN R KRISTAL, DrPH, 
MS, RD, ANN SHATTUCK MPH, RD 

elf-monitoring is often a component of dietary interven- 
tions because it effectively promotes dietary change (l- 
5) Self-monitoring can posltlvely affect eating behavior 
through a number of mechanisms First, simply record- 

etary intake can help persons become more aware of their 
choices and other eating behavior. Second, when the 
cls are analyzed in relation to dietary goals (eg, fat intake, 
md vegetable intake), they can provide feedback both to 
erson keeping the record and to the dietitians or other 
I professionals supportmg the person making changes. 
:ause using detailed self-monitoring instruments like food 
ds can be burdensome, brief self-momtormg instruments 
been developed The general advantages of these brief 
lments include self-scormg, which promotes self-effi- 
and decreased costs associated with coding and data 

3s. 

otential disadvantage, however, lies m the the measure- 
characteristics ofbrief self-monitoring instruments com- 
to more comprehensive instruments. This 1s a legitimate 

‘rn because inaccurate assessments of intake could lead 
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lo false assumptions of dietary adherence. Yet, there are few 
published reports examining t,he measurement characteristics 
of self-monitoring tools (6,7) 

The Women’s Healt,h Trial: Feasibility Study m Minority 
I’opulatlons (WHT,FSMP), a randomized t,rlal among African- 
American, Hispanic, and white postmenopausal women in the 
linited St,atrs (8), offered an opportunity to investigate 2 very 
different, approaches to self-monitormg: a food diary and much 
briefer fat scan. Participants in the WHT FSMP intcrventlon 
group used self-monitoring tools t,o assess and evaluate their 
dietary change to a low-fat eat.ing pat,trrn (520% of total 
c’nergy from fat) The mtervent,lon was modeled after the 
Women’s Hcal1.h Trial conducted from 1984 to 1988 and was 
based on social learrung, cognitive-behavioral, and self-control 
theories (9). From these theories, several behavior st,rategies 
were identified, mcludmg self-management, skills training. 
social support, and relapse prevent,lon, the details of which are 
described elsewhere (3). The purpose of the investigation 
reported here was to assess the measurement characteristics 
of the 2 diet.ary self-momtormg tools m comparison t,o a 
crlt,enon measure based on more comprchenslve dietary as- 
sessment, instrument,s, specifically 4-day food records and a 
food frequency quest,ionnaire (FFQ) In comparison to the 
critermn measure, wc want,ed to know if the self-monit,ormg 
tools under- or overestimated fat intake, ranked subjects 
precisely from low to high fat intake, and accurately detected 
a low fat, intake (520% of total energy from fat) 

METHODS 
This mvestlgatlonuseddatafrom the WHT:FSMP, amult,icenter 
randomized controlled clmical trial conducted from 1991 to 
1995 (:ollaborators included 3 clinical ccnt,ers (Emory LJniver- 
slty, Atlanta, Ga, t,he Umverslty of Alabamaat Birmingham, and 
th? IJniverslt,y of Miami, Miami, Fla), a coordinating center (t,he 
Fred Hutchmson Cancer Research Center, Seattle, Wash), and 
2 National lnstltutes of Health (the Nat.ional Cancer Institute, 
Washington, DC, and the National Heart, Lung, and Blood 
hlstltute, Washmgton. DC) The WHT:FSMP studied the effec- 
tivenrss of a specific dietary intervention in promoting a low- 
fat dietary pattern among 2,208 African-American, Hispanic, 
mhit,e, and low socloeconomlc status postmenopausal women 
aged 60 to 79 years. S&y percent of the WHT:FSMP partici- 
pants were randomized mto a low-fat intervention group and 
40% to a usual intake control group. Data were collected at 
chmc visits at baseline and 6, 12, and 18 months post- 
randomization Each woman III the intervention group was 
glvcn a personalized study fat gram goal based primarily on 
cxrrergy mtakc as estimated by her baseline FFQ and her height 
S(>lf-efficacy and self-management were strong behavioral 
thcmt,s w?t.hin the mtcrventlon, which consisted of regular 
group scssmns icd by a nutrlt,lorust. Participants received 
dlrtary and bchavlor-change inst,ructlon and learned to self- 
manage t.hcllr dietary ult.akc Self-monitoring was one of the 
self-rrlanagernellt tc,chmqucs employed. Details of the design. 
baseline, and mam outcomes of the WHT:FSMP have been 
puhhsh?d (8; IO). 

Data Set Selection 
Data for this analysis were’ restrict~cd to Afrlcart-American and 
whit,c mt ervention WHT:FSMP participants who were in the 
i\l lant a or Hummgham arclas; had begun the mtervnrt.lon 
w~l.hm 6 mont,hs of rand~~nuzat,ion and been exposed to at least 
:I rnollths of the mtc‘rvcntlon. and had submItted at least 1 food 

scan, and an FFQ and 4-day food record at the 6- 
ic visit. We used 6-mont,h rather than 12. or 18- 
ic visit data to maximize the number of observa- 
use of when the study ended, all participants were 
the 6-month clinic vlslt whereas only 67% were 

the 12.month visit and 24% for the 18-month visit 
;et to African-American and white 
cal centers because many partici- 
lter began the intervention after 6 

of being randomized As a final criterion, we excluded 
from participants who reported consuming fewer 

1= 36) or more than 5,000 kcal (n = 1) because 
that participants did not complete the forms III 
ner. To see If these restrictions changed the 
eness of t,he sample, we compared the 
hit characteristics of participants from this 

o a group of intervention participants who met 
or this analysis except that they had been exposed 

t,erventlon protocol for less than 3 months 

it how to self-monitor (and score) 
lad diaries After women had used 
s, they were introduced to the fat 
kod for monitoring fat gram intake 
self-monitor by food diary or fat 
nonth including 1 weekend day. 
d an FFQ and a 4-day food record 

months. All FFQs were analyzed. 
uce costs, only food records for a 50% ran- 

elected cohort were analyzed 
‘HT.FSMP coordinating center, in collaboration with 

ritionists from the 3 clmical sites, developed the food 
t counter Sample pages from the food diary are 
ure 1 and from the fat scan 111 Figure 2. For each 
artlcipants were instructed to record everything 
drank for 3 alternatmg days They used the 

fat counter to look up the grams of fat contained m 
d foods and beverages. Participants tallied a fat 

ore by summing the fat grams for all the foods con- 
during each day. The fat counter contained approxi- 
00 foods, including regional and ethnic foods, listed by 

oup and alphabetically. Each food item had a corre- 
g fat gram value based on a common serving size. The 
I values were taken from the Nutrient Data System 
1 2.3, 1991, Nutrition Coordinating Center, Univcrslty 
:sota, Minneapolis), which was also used to analyze the 
d 4-day food records (11). To simphfy the self-mom- 
recess, fat grams for food servings were rounded to 
umbers. To encourage fruit and vegetable consump- 

ervings mt,h I1 g fat were listed as 

scan was a sunpler method of momtoring dietary 
was developed specifically for the WHT:FSMP. It 

deled after the tool developed for another feasibility 
I Trial (12) and modified to incor- 

nore ethnic foods Thcl fat. scan booklet we used listed 
Is (by food groups) and provided t,he fat grams 111 a 
1 servmg of the food These fat gram values were listed 
lmns for ease m recordmg 3 days’ intake. Participants 
d intake from 3 alternat.ing days. For each day of self- 
mg, partlclpants circled the fat grams corresponding 
ods consumed and lhen summed down the column to 
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FOOD ITEM 

FATS, OILS, & SAUCES 

4 4 4 4 4 4 4 4 

Gravy wlrh whole milk I/4 cup 

Lard or Salt Pork 1 Tb 

Mar arine 
6 

1 tsp 
let 

whipped or spread 
regular 

Ma onnaise 
r 

1 Tb 
at free 

low fat 
regular 

Ma $-~ea,ise-Typc (Miracle WhtpO) I Tb 
r 
low fat 
regular 

Oils all veg 1 Tb 
1 tsp 

Salads l/2 cup 
coleslaw/potafo 
ma‘aro”! 

Salad Dressing 1 Tb 
Clear 
creamy 
tow-calorie, clear or creamy 

Shortening 1 Tb 

Sauces 1 Tb 
E;;x;ue, chllt sauce 

hollandaise, commercial 

2 2 2 2 
3 3 3 3 
4 4 4 4 

0 0 0 0 
fl A Tl I‘ll 

0 0 0 0 
5 5 5 5 
7 7 7 7 

I 0 3 4 0 4 3 0 4 3 
~ 

0 4 3 

: : : : 
44 44 

00 00 

l: P, l‘! A 

00 00 
55 55 
77 77 

15 15 15 15 
13 13 13 13 

77 77 
66 66 
11 11 

13 13 13 13 

00 00 
33 33 
44 44 

Fried Foods: I I I I 
deep filed chwzken. 1 mete 
de+ fned hsh. 1 PI& (3 oz) 

20 20 20 20 
15 

french irles, 1 med SY (32 fnesl 
15 15 15 

18 10 18 
deep frted vegetables. 112 cup 

lfl 
6 6 6 6 

squash. plantan 

20 20 20 20 
15 1.5 15 1s 
18 18 18 18 
66 66 

222 2 
333 3 
444 4 

coo 0 
444 4 
II 11 11 11 

0 0 
YY 5 i 
777 7 

L 

1c 14 14 14 
555 5 

15 15 15 15 
1:. 13 13 13 

L L 2 L 
Ill I 

13, 13 13 13 

00 0 0 
33 3 3 
44 4 4 

Other 
TOTAL TOTAL l-OTAL 

FATS, OILS, ANDISAUCES 

DA 1 
L GOAL OVER 

DAY 1 --~ 

GOAL OVER 
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tally a fat gram score for the clay. Participants were given 
mstructions on how t,o adjust for differences in serving sizes 
and for foods not contamrd in the fat scan booklet. 

Comprehensive Dietary Assessment Instruments 
Two comprehensive dietary assessment instruments were used 
to monitor study progress. an FFQ and a 4-day food record. 
FFQs are the primary mpasurc of diet,ary intake m  epidemio- 
logical studies like the WHT,FSMPbecause of their practical- 
ity, cost, and ablllty to car)t.ure long-term intake (13). The FFQ 
we used was developed specllically t.o assess fat intake and 
changes m fat intake, and to mcorporate regionally and cultur- 
ally appropriate foods. It mcluded 100 food item questions, 19 
Irrt.rotluctory quest.lons addressmg fat modifications of com- 
mon foods, and 4 summary questions addressmg servings of 
food groups to rcfme nutrient estimates from the food item 
questions. The lime period for all questions was the past 3 
months The correlation (coefficient for percent energy from fat 
was 0.55 between t,hc G-mont,h FFQ and the 6-month 4-day 
food record (14) Additional details regardmg the FFQ, includ- 
ing its validity and reliability, are also reported (14). 

Part,lcipants were inst.ructecl to keep 4-day food records by 
recordmg detailed mformatlon on food and beverage Intakes 
on 4 alternatmg days, mc>luding 1 weekend day. Certified staff 
reviewed the food records for complet,eness at. the climcal 
centers and queried st,udy participants for clarlflcatlons as 
needed Specially tramrd staff at the coordinating center 
coded food rec~ords using the Nutrient Data System (version 
2.6, 1994, Nutrlt,ion Coordmatmg Cent,er, IJniverslty of Minne- 
sota, Mmneapolis). The 1 Jmverslty of Minnesota Nutrition 
Coordinating Ceirtrrmtlc~penderrtly coded it 5% random sample 
of food records for qualit,y cant rol 

STATISTICAL ANALYSIS 
Wr averaged participants’ estimated fat mt.akc from the first 6- 
month FFQ and 4-(lay food rccortl as our criterion measure for 
comparison to I he self-momtormg mstruments Using t,he mean 
of 2 or more different measures of an exposure is an effective 
met,hod of dccrrasmg measurement, error (15) The 4-day food 
record and FFQ each measure usual diet, yet because the 
methods of assessment are quite different we can assume that 
at least some of the bias and error m  the measures are also 
different. Thus, the mean of these 2 measures gives a more 
reliable estimate of lruc usual intake, because lt reduces the 
proportion of random error in the total variance of the measure 

We compul,c~d a mean fat gram score for each participant 
irom the 2 self-nmmtormg tools completed between 3 and 6 
months after slartmg the intervention. Thus, the mean fat 
gram scores reflected up to a S-month period, similar to the 
time period of t,lie crlt,erlon measure Waiting 3 mont,hs after 
the start of the intervent.mn allowed partlclpants to become 
familiar M.lth the tools and to adopt t,he low-fat eat,ing pattern. 

To determine if self-monitoring tools under- or overestl- 
mated fat intake (ie, wt’re biased), we subtracted fat grams 
measured by self~lrloriit.l)ril~g t,ools from those from the crite- 
rloli measure We used correlatmns and linear regression to 
~SSCSS how well the srlf-!rlonltorlrlg tools rankrd subjects from 
lam lo high fat lll(ake (l?‘, prpcislon) m  comparison to the 
(‘1’11er1onrlirasure. Specitically, we calculated correlat,lon cocf- 
flclents between the self-morutormg tools and criterion mea- 
sure Kegrcsslon models were usc~l t,o predict “true” fat intake 
(the c:ritcrion measure) using Ihe sr~lf-ruoIiltorlng tools (the 
indcpend(~nt variables) 

Table 
Chart 
slbiltt! 
or exe 
- 

Chara 

Race/j 
AfrIcai 
White 
Age (! 
50-59 
60-69 
70-79 
Mean 
Years 
<12 
12 
13-15 
-216 
Unknc 
- 

0 

terlstlcs of the partlclpants from Women’s Health Trial Fea- 
n Mlnorlty Populations lnterventlon group who were included 
_rded from this studv samDIe 

:eristic Included in study Excluded from study 
sample (n=313) sample (n=433) 
n %  n %  

hnicity 
American 112 3.5 8 170 393 

201 64 2 263 607 
9 

jD 
f education 

C" 

161 514 
117 374 

35 11 2 
607ir68 

43 137 
56 179 

104 33 2 
110 35 1 

0 0 

259 59 a 
141 32 6 

33 76 
594563 

37 85 
68 15 7 

167 386 
155 35 8 

6 14 

Jorrnal of THE .AMERICAN I)IETETIC ASSOCIATION / 1035 



. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . iiEE$ii . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Table 2 
Fat gram Intakes from food diary and fat scan compared to cntenon measure among participants In the Women’s Health Trial Feasibility 
Study In Mmority Populations after ~3 months of dietary Intervention 

Mean fat gram goals and intakes Participants who conpleted 1 or Participants who completed 
both of the self-mon toring tools both self-monitoring tools 

Food diary (n=164) Fat scan (n=214) Food diary (n=65) Fat scan (n=65) 

< mean.*standard dewabon 1 
Study-assigned fat gram goal 32 3-c3 6 32 3~3 7 32 2~3 6 32 3t3 6 
Criterion measure of fat intake” 368~135 36 6213 7 3651t133 3652133 
Self-monitoring tool measure of fat intake 
Food diary 27 6~8 8 28 529 5 
Fat Scan 308~136 33 2216 9 
Criterion measure minus self-monitoring tool 9 2211 8*” 50t149*b 8 026 I’“’ 34218 I*’ 

“Estimated as the average of the means from a food frequency questlonnalre and a 4.day food record 
Vtest. blas#O 
‘Palred t test for difference between the food diary and fat scan 
*PC 05 

Table 3 
Food diary and fat scan reports compared to cntenon measure of percentage energy from fat, estimated as mean of a food frequency 
questionnaire and a 4-day food record, among participants in the Women’s Health Trial Feaslblllty Study In Mmonty Populations after 
~3 months of dietary intervent!on 

Correlation coeffuent 
p-coeff uent 
Area under receiver operator-characterlstlc curve 

“Food diary compared to fat scan 
*Pi 05 

Participants who coripleted Participants who completed 
at least 1 self-monitoring tool both self-monitoring tools 
Food diary dat scan Food diary Fat scan 
(n=164) (1=214) (n=65) (n=65) 

0 43’ c 41’ 0 57’ 0 45’ 
0 2a* c 19’ 0 35’ 0 16 
0 70* 0 73’ 0 80’ 0 83* 

95% confidence 
interval 

(-008,031) 
(0 02, 0 37)’ s 

(-0 14,0 08) 

1036 / September 2001 Volume 101 Number 9 



. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..-~.... 
RESEARCH t 

. . . . . . . . . . . . . . . . . . . . . . . ..~..................................... 

Receiver operating characteristic (ROC) curves (16) were 
computed to test the ability of the self-monitormg tools to 
detect a low-fat eating pattern. We used each person’s mean fat 
gram score (from the food drary or the fat scan) to calculate the 
percentage of her study fat gram goal achieved. We used this 
self-monit,oring measure to predict whether women were meet- 
ing the trial’s dietary goal: 120% of total energy from fat, as 
estimated by the criterion measure ROC curves plot true 
posrtive rates (the proportion of women correctly classified as 
being m the low-fat group by the self-monitoring tool according 
to the criterion measur) on the y-axis. False positive rates (the 
proportion of women incorrectly classified as being in the low- 
fat group by the self-monitoring tool according to the criterion 
measure) are plotted on the x-axes From the ROC plot, the 
area under the curve IS calculated to provide a summary 
statistic, which can be tested for statistical significance. The 
area under a curve can range from 0 0 to 1 0 The closer the 
area IS to 1.0, the better the self-monitoring tools detected a 
low-fat eating pattern. An area under the curve greater than 0.5 
indicates that the dlscnminatlve ability of the self-monitoring 
tool was greater than chance, whereas an area of 0.5 or less 
indicates that the drscrlminative ability was no better than 
chance 

For all the analyses described above, we present statistics 
(means, correlation coefficients, p coefficients, and ROC curves) 
for the entire study sample. However, to test whether the 
measurement characteristics differed between the food diary 
and fat scan, we needed to limit the sample to subjects who 
completed both self-monitormg tools, so we could compute 
paired tests. For each ofthese tests, we present the confidence 
interval around the difference test. Confidence intervals that, 
do not include zero are statistically significant (Pc.05) Be- 
cause the distrlbutlons of fat intake estimates were non 
normal, we used bootstrap methods to calculate confidence 
intervals for the correlations, p coefficients, and the ROC 
curves. Bootstrap methods approximate the population distn- 
bullon of these statistics from a single sample and allow for 
srgmficance testing (17‘) 

RESULTS 
Three hundred thirteen AfrIcanAmerican and white 
WHT,FSMP particrpants met all the inclusion criterra for this 
analysis. Of t,hese, 164 completed food diaries and 214 com- 
pleted fat scans. Sixty-five participants (21%) completed both 
self-monitoring tools. The sociodemographlc characterlstlcs of 
the study sample did not differ from a referent group (Table 1) 

Table 2 shows the means for the study assigned fat gram 
goal, fat grams reported from the FFQ/4-day food record 
mean, and fat grams from each of the self-monitoring tools 
The mean fat gram scores for the food diaries were based on 
1 (37%), 2 (360/o), or 3 or more (27%) diaries per participant 
The mean fat gram scores for the fat scan were based on 1 
(39%), 2 (43%), or 3 or more (18%) scans per participant. 
The food diary and fat scan underestimated fat intake by 9 g 
and 6 g, respectively. Based on participants completing both 
tools, the bias was significantly larger for the food diary than 
the fat scan. 

Table 3 gives measures of the precision of the self-monitor- 
ing tools in relat,ron to the criterron measure: the FFQ/4-day 
food record mean The correlation coefficients between the 
food diary and fat scan and the criterron measure were both 
about 0 4, indrcating only moderate precrsion. Among particl- 
pants completing both self-momt,ormg tools, the correlation 

ch other (P<.O5), indicating that the diary was more 

and fat scan indicating that the self-monitoring 
ntly better than chance at detecting 

y from fat) dietary pattern (Table 
md fat scan did not differ signifi- 
r ability to detect alow-fat dietary 
suits, we plotted the information 
) The midpoint on both curve 

ose fat gram intakes (from the self- 

ally, for the food diary (Figure 3), the fat gram score 

To be useful, self-monitoring 
tools must be easy to use so 
participants will be willing to 
complete them consistently, 

and they must offer a general 
marker of adherence 

of the study gram goal, that is, 21% lower than goal. 
positive rate at that point was 0.67, which means that 
omen with fat gramgoals equal to 79% of the study fat 

oal were correctly classified as followmg a low-fat 

:h their “true” intake was >20% 
mt for the fat scan (Figure 4) had 
1 rates Agood self-momtormg tool 
s the upper left-hand corner of the 
ace on a ROC curve near the upper 

at which point the self- 

rates. However, the:;e self-monitoring curves are fairly 
present 110 obvious, single cut point. This indicates that 
f-momtormg tools were only moderately precise at 

ing women into a low-fat group, consistent with the 
from the correlation coefficients and p coefficients. 
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02 I Fat Score = 79% of Goal 
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Area under the curve = 0.70 

58 n= 164 
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z 0.3 1 
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ij 0.2 ~ f 
.o 
c 
z 
e 
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0.1 1 
FIG 3 Recetver operator characterastzc [ROC) 

0 - L.__-- ._..-_, -m-,-r? 1-7, - , ---- ~-- / 1,. curve zllustratzng the abzlzty ofjood dzaraes to 

0 0.1 0.2 0.3 0.4 0.5 0.6 
detect low-fat eatang (220% of total energy 

0.7 0.8 0.9 1 from fat) compared to the mean of a food 
False Positive Rate frequency questzonnazre and l-day food 

(proportion of women incorrectly classified as low-fa’t intake) record 

Fat Score = 85% of Goal 
(0.36, 0.64) I 

I 
Area under the curve = 0.73 
n= 214 

/ __i_- _,-_ ._L-/ FIG 4 Recezver operator characterzstzc (ROC) 
curve zllust7-atsng the abzlzty of fat scans to detect 

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1 low-fat eatzng [520X7 of total energy from fat) 
False Positive Rate compared to the mean qf a food,frequency 

(prOpOI?iOn of women incorreclty classified as low-fat ntake) questzonnaare and 4-day food record 
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DISCUSSION 
The purpose of our study was to examine the measurement 
characterlstlcs of 2 different self-monitormg tools used m  a 
dlct.ary interventiorl study Both self-monitoring tools examined 
here, the food diary and Lhe simpler fat scan, underestimated fat 
intake by 10% to 20% compared to t,he more comprchenslve 
dietary assessment instrument.s (IC, the criterion measure). Fat 
intake measured by both tools correlated modestly mth the 
criterion measure Nonetheless, as mdlcated by the ROC curve 
analyses, both tools prenicted fat intake significantly better than 
chance. Based on our findings, we conclude that, neither of these 
self-monitoring instruments 1s sufficiently accura1.e to rehably 
assess dlet,ary adherence (0 a specific fat intake goal 

Noncthcless, adherence to the intervention was positively 
and significantly correlat,ed with self-monitoring (18) It is 
likely that, precise measurement of nutrient intake is not 
necessary for self-monitoring to promote dietary adherence 
Baker and Klrschenbaum (19) refer to the value of self- 
monitoring in heightening self-awareness, an early step in 
behavior change in weight, loss. Street and colleagues (20) 
reported thal participants in the Freedom from Fat program 
found that self-monitoring, even 11 precision was relaxed, 
helped them manage their eating habits. Thus, we support the 
use of elt,her t.he food diary or fat scan as self-monitoring tools 
for dietary fat interventions despite thcu- modest correlation 
>vlt,h the criterion measure. 

WC found only 3 studlcs m  the literature that compared 
slmpllfled to more comprehensive diet,ary assessment mstru- 
ments Two studied self-momtoring tools (6,7) and 1 reported 
the measurement characteristics of a screening instrument 
(2 1) In the 2 self-mom1 oring studies, investigat,ors compared 
an abbrcviatetl manual scoring system to a computerized 
nnalysls from the same food records for saturated fat and 
c~holosterol(6) or t,otal f;lt (7), a tleslgn differing from ours. The 
corrcxlatlon c0efficient.s between thr scores and comput,rrized 
analysces were near 0.8 in both studies, nearly double what we 
found In ours Whereas a simplified scoring system offers 
anot.her approach to slzlf-momtoring, the design difference 
precludes comparmg the results of our study to these studies 
In the third st,udy, Neuhouser and coworkers (21) compared a 
13-item dirt screener to repeat 24-hour recalls and found the 
2 instruments had a correlation coefficient, of 0.5 for dietary fat, 
a correlation more smil!ar t.o our findings. 

There are several reasons why the food diary or fat scan 
would undercstlmate fal, u&kc First,, by rounding the fat gram 
amounts to zero for fruits and vegetables, the tools likely 
systematically underestimated fat, gram scores. Intervention 
partlclpants consumed an average of 4 fruit and vegetable 
servings daily after receiving the intervention (10) Fruits and 
vegrtablrs listed in the fat counter had, on average, between 
zero and 1 g fat per serving, with most havmg 0.2 g to 0.3 g fat 
each Therefore roundmg could have underestlmated fat m- 
take by 1 g to 4 g. Second, the self-monitormg t,ools did not have 
t.he rigoroIls quality assurance procedures that were applied to 
the more comprehensive dietary assessment instruments. The 
FFQs and 4-day food records were reviewed for mlsslng food 
~terr~s, incorrect or nussmg portion sizes, and added fats For 
tllr self-monitormg tools, the Iark of careful review and proh- 
lllg by a nutritlomst may have contributed to underreporting, 
mlsrt>portmg, or mcorrlAct.ly added fat gram scores. Fmally, 
participants may be tempOed to self-monitor on “best days,” 
rc~flcctmg lower thalt us11a1 mtak(>s. An lmport,ant point, rcgard- 
lrrg uildrrcstiIriatioll is that ii can lead t.0 a false sense of 

adhe ence among partlclpants and inadequate dietary compli- 
ance which can erode the ability of a study to answer the 
scle 

: 

tiflc question. Resear’chers have a number of choices 
whe faced with biased measures. For example, researchers 
may evise the tools, adjust the self-monitoring goal, or discuss 

lcipants how self-monitormg tools may differ from 
ehensive mstruments to decrease a potentially 

is important to remember that the correlation 
s bet.ween the self-monitoring tools and the more 

enslve measures were modest, although typical of 
seen m  dietary assessment studies (14,21,22) There- 
re should be taken to avoid labeling a respondent as 
ompliant or noncompliant based solely on these brief 
ent,s. As noted, self-monitoring 1s associated with di- 

and participants need to receive positive 
st for keepmg and scoring records. It is prob- 
to use self.-monitoring tools to identify prob- 

rtlcipants to develop action plans. 
momtormg tools as the sole feed- 
erence, it is critical to understand 

urement properties and how best to work with them. 
dy has limitations. The major limitation is that true 

intake was unknown We compared the measurement 
eristlcs of the self-monitoring tools to 2 study monitor- 

ay food record and an FFQ, each with its 
Further, even comprehensive dietary 

sually underestimate intake when com- 
arker (23-27). Finally, this was a select 
ausal women who were motivated to 

ary intervention trial. Therefore, these 
:ed to other populations. 

APPLICATIONS 
Self-monitoring of dietary Intake is a powerful strategy for 
promoting dietary change. 7’0 be useful, self-monitoring tools 
must be easy to use so participants vvlll be willing to complete 
them consistently, and they must offer a general marker of 
adherence 
n It, i:. likely that brief tools will underestimate intake and are 
only moderately precise at ranking participants by dietary fat 
intake Ry understanding the measurement characteristics of 
self-rlonitormg tools, they can be used to their greatest advan- 
tage For example, between the 2 self-monitoring instruments 
assessed here, t,he more comprehensive tool (food diary) 
unde -estimated fat. intake significantly more than the simpler 
tool (fat scan), but the diary was somewhat more precise in 
ranki :lg subjects from low to high fat intake. Given that neither 
of thebrief tools we examined was clearly superior to the other, 
it may be preferable to allow participants to choose whichever 
they Irefer to encourage self-monitoring. 
n It 1s equally important, to understand the measurement 
characteristics of self-monitormg instruments beyond the re- 
searc I setting Self-momtoring of dietary mtake is an essential 
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strategy for promoting and maintammg dietary change A 
considerable body of research confirms that keeping food 
records IS a sigmficant predictor of success in achievingweight 
loss (19,20,28-31) or ot,her dietary changes (5,18,32,33). By 
understanding the measurement characteristics of simple self- 
monitoring instruments, dietetics professionals are better po- 
sitioned to help clients interpret their monitoring relative to 
desired dietary changes. 
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ABSTRACT 

This study ohscrved tht effect of using a computerized vs 
manual nIctllo(l of self-monitoring among Air Force person- 
ncl rec~vmg nutrition counseling for weight loss. Subjects 
who cnrollrtl dlu-mg the first 2 weeks of the 4-week recrult- 
mcnt period c,ompletetl food records for 6 weeks using a CD- 
ROM nutrient database (mtervention group) whereas those 
who (Tnrolled during the last 2 weeks used a food record 
booklet (comparison group) Ot the 42 subjects (II = 23 
intrrvcntion group and n = 19 comparison group), only 13 
intervent.ion and 11 comparison group subjects (57% of 
study rnrollets) submil.ted at least, 1 food record during the 
study ant1 were included 111 the analysis, which mcluded 
review of lx-c’- and poststudy quest,ionnau-es, food records, 
and fociIs group data There were no slgruflcant differences 
hrtweerl Lhr number of days per week documented or 
average number of items recorded daily All 9 intervention 
as comparec! t,o 2 comparison group sublects who completed 
a poststudy quest.lonna!re searched for lower-energy and 
lower-fat items and reported changing their dietary intake 
as a result. All mtervc>nf.lon group sublects who partlclpated 
m a forus group (n=6) had favorable conlments about using 
the CD-ROM for monitormg and changing eating habits, 
indicating that. il. 1s a bcneficlal self-monitoring tool. Partlci- 
pants enjoyed the lmmedlat,e dietary feedback, and comput- 
erized food records may be easier to interpret by nutrition 
counselors A number of computerized nutrient databases 
are avaIlable to assist, patlent,s and consumers in managing 
nutritional concerns <I /Im Diet Assoc 2001,101 1041~ 
1046 
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utrltion education 1s a method the IJS Air Force uses to 
reduce the prevalence of overweight in the active duty 
Air Force population Recently, computer technology 
has become a viable means of providing nutrition infor- 
t,o educate and influence the public (1)) and computer 

ttions may be a feasible adJunct to traditional counseling 
I group because many active duty members have com- 
access However, few studies have been published 
ing the effectiveness of computer apphcatlons m the 
” weight management. Dennison et, al (2) found clmi- 
jut not statistically significant improvements in weight 
lergy intake, and fat mtake m overweight, mostly blue- 
mployees who used a computer CD-ROM in a workslte 

‘eetderks-Cox zs a disease ma:rlageme?t,t spec,mlzst 
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ZOYL and Food Sczences, Tea-as Woman’s 
rsity, Denton B J Alford as an ad;lunct professor 
M Bednar zs an associate professor and chair oj 

partmen t qf Nut rztum and Food S%?nces, Texas 
n’s Unzversaty, Dentov C J H~LSS zs a clinzcal 
an with the Medzcal Center of LewLsvLLLe, 
lzlle, Tex At the time the study ‘was co’mpleted, sh,e 
% a,ssisting msztva~9 professor in the Department qf 
ion and Food Sczences, Texas Woman’s 
p-sat?/, Denton L A. Tauaz 2s a nutrztzon program 
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PERSPECTIVES Id PRACTICE 

An interesting use for the computer is to aid clients in self- 
monitoring, a strategy that involves systemat,ic observation 
and recording of target behaviors (3). Self-monitoring has 
been described as 1 of the single most important predictors of 
successful weight loss (4-S), and is usually a primary focus m 
obesity treatment A recent study (3) found that participants 
who consistently monitored all foods eaten lost more weight 
than those who inconsistently monitored. The authors pro- 
posed a target of self-monitormg all foods eaten on at least 75% 
of days for maximum weight loss Another study (9) found that 
only 30% of participants in a weight-loss program used self- 
regulating techniques (such as monitormg exercise, food in- 
take, and weekly weighing), although they perceived “calorie 
counting” as useful. The authors suggested a need for better 
techniques and innovative methods to help participants in self- 
monitoring. 

One promising tool, the DietMate handheld microcom- 
put,er (Personal Improvement Computer Systems, Inc, 
Reston, Va), includes nutrition and exercise components as 
well as behavioral principles of goal setting, self-monitoring, 
stimulus control, feedback, and shaping. Preliminary results 
(10) document weight loss and improved clinical outcomes 
as a result, of using the device. More studies exploring the 
USC of technology to enhance self-monitoring behavior are 
needed. 

The purpose of this study was to examine the affect of a 
computer-based nutrient analysis database on self-monitoring 
behavior of mihtary personnel receiving nutrition counseling 
for weight loss. Three specific objectives of the study were to 
determine if participants who self-monitored using the CD- 
ROM recorded a greater number of days compared with those 
who recorded using a food record booklet, discover if partici- 
pants who self-monnored using the CD-ROM more thoroughly 
recorded their food and beverage intake than those who used 
a food record booklet, and to gather qualitative mformation 
about participant at.titudes and opinions toward self-momtor- 
mg usmg the computer. 

METHODS 

Subject Recruitment 
The study procedures are outlined m Figure 1. All participants 
were active duty Air Force personnel serving at Lackland Air 
Force Rase or Wilford Hall Medical Center (WHMC) in San 
Antonio, Texas. This study received approval from the Office 
of Clinical Investigation at WHMC and received exemption 
status from the Human Subjects Review Committee at Texas 
Woman’s University, Denton. 

Active duty Air Force personnel who attended a weight 
management, class at the WHMC Outpat,ient Nutrition Clmic 
from February 11 through March 11, 1999, were recruited for 
part,icipation in the study. The study was advertised through 
flyers and t,he base newspaper t.o enhance participation. Sub- 
jects were assigned t.o either the intervention group or the 
comparison group depending on date of study enrollment 
Sub.jects were not informed of the different treatment meth- 
ods Subjrct,s were grouped in this manner to avoid the re- 
search burden of teaching multiple CD-ROM classes (mterven- 
bon group) and t,o st,reamlme the enrollment process for 
WHMC staff. St,udy participant inclusion criteria were access 
to a Windows-based computer, >18 years of age, active duty 
military stat,us, and ability to attend a CD-ROM orient,ation (if 
assigned t,o t.he mtervention group), 

ervention Tools 
e intervention tool used in this study, Executive Diet Helper 

H) (1997, OhioDistinctive Software, Inc Columbus, Ohio), 
multimedia nutrient database on CD-ROM that contains 

‘he program also recommends lower- 
and provides a comparative analysis of 
rgy; milligrams cholesterol, and grams 

, ,md fat and the percentage of energy 

re assessed to be at t.he Flesch-Kincaid 7th-grade reading 
uestronnaire included demographic and 

iation The poststudy questionnaire 
dning to attitudes and opinions on self- 
npleted upon submission of the final 

ght Management Class 
weight management program consisted of one YO-mmute 

s that reviewed weight loss prmciples, US Dietary Guide- 

the instructor (a diet therapy technician) used a 
d script to invite study participation. Participants com- 

omparison group members were t,hen provided study in- 
ctions, a food record booklet for the initial week of the 

elf-monitoring. The investigator performed nutrient analy- 

participants tvlthm 2 weeks of attend- 

articipants attended a 90-mmute orien- 

pleted a sample prmtout using their 24-hour recall and 
taught how to interpret resulting energy and nutrient 

Group Sessions for the Intervention Group 
the EDH CD-ROM orientation, mtervention group mem- 
ere invited to attend a a-hour poststudy focus group 

The purpose of the focus group was to acquire addi- 
qualitative data regarding self-momtoring using t,he 

H CD-ROM. Eight questions developed by the mvestigator 
e reviewed by 5 nutntmn and food science graduate stu- 
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No 

Subject completes study en ollment paperwork 

SubJect assigned to intervention 
group, class dismissal 

Subject assigned to 
comp.%rlson group 

Attends CD-ROM Orientation Class, 
voluntaly enrollment I” 
post-study focus group 

Submits food fournal print-outs 
for 6 weeks , 

Completes post-study 
q”estlo”nalre questlannalre 

focus group s?SSIO” 

to each question read aloud by the investigator. The session 
was audiotaped and then transcribed and analyzed using Hyper 
Research for Windows (version 1.5, 1994, ResearchWare, Inc, 
TZandolph, Mass). 

STATISTICAL ANALYSES 
Self-monitoring outcomes mcluded the number of days re- 
corded and the quality of self-monitoring records. Between- 
group comparison of the percentage of study days recorded, 
median number of days per week recorded, and attrition rates 
were calculated using the Mann-Whitney I/ test. Quality of self- 
munitormg was defined as the average daily number of food 
and beverage it,ems recorded and was compared between 
groups using the Mann-Whitney U test. Descriptive or cat- 
egorical dat,a from questionnaires were analyzed primarily 
using x2 and Fisher exact tests. The Mann-Whitney I/ test was 
used to compare the number of mmut,es spent recording each 
day between the two groups. 

RESULTS 

Participant Characteristics 
Forty-two men and women (comparison group n = 19, inter- 
vention group II = 23) from 8 weight management classes 
completed the prrstudy questionnaire. Those who submit,ted 
no food records during the st,udy were considered dropouts 
and were excluded from dat.aanal.ysis. The number of dropouts 
(IO and 8 for the intervention and comparison groups, respec- 
tively) was not, significant between groups Of prestudy drop- 
outs (n=18), age and educat.ion were significant factors (using 
Fisher exact and x2 tests, respectively). Those who were 
younger and had no post-high school education were more 

significant difference bet.ween the remaining 11 corn 
and 13 intervention group participants for age, gender, 
rank, or education 

the intervention and 11 participants m 
completed food records during the 

)up (n=13) and 50% for compari- 
) (see Table). Overall, there was 
he average number of days per 

there was no significant difference in the average 
tber of items recorded or time spent recordmg be- 
ups (see Table). Only food items containing greater 

cal were counted 

t the poststudy questionnaire. Because of the small 
of respondents, statistical data are not reported. All 9 
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PERSPECTIVESIl(PRACTlCE 

In 2 words, about how successful were you in changrng your 
eatrng habrts for werght loss during this study’7 Would you say 
that you were “more successful,” “less successful,” “the 
same,” or “not sure” as compared to prevrous efforts? 

How, exactly, did thus software add to your awareness or 
knowledge about your eating habrts? 

How, exactly, drd this software help you to Improve your food 
choices for weight loss7 

What further assistance, if any, from a dretrtran or diet 
therapist would have better helped you to understand or to 
change your eatrng habits while using this software7 

What did you like most about this software7 

What did you like least about this software7 

If you could change one thing to make the software better, 
what would you change7 

FIG 2 Questaons presented to zntem)entaon group members 
to acquzre addational qualztatzve data regardzng self 
monitomng 

2 comparison group participants reported 
printouts or food records at least once per 
all 9 intervention group members reported 
atmg habits based on available information 
choices compared with 1 comparison group 

was the first study, to the researchers’ knowledge, to 

ipants during the EDH CD-ROM orientation may have 
ved study adherence. 

ne characteristics of consistent self-momtors. 
restingly, many participants misperceived the relation- 

en self-monitormg and weight loss. Four interven- 
d 1 comparison group participant mcor- 

nement “Self-momtoring is an effec- 
even if I don’t change my diet and 
Live review of food records for both 
high-fat food choices daily for many 

?ers to question whether participants 
ng had a “magical” effect, replacing the 

Kirschenbaum (3) caution that self-monitoring is not the 
1 agent m weight loss but may reflect general motivation 
s commitment to losing weight, better coping skills, or 

itional characteristics (5). 
ed self-monitoring may improve quality of food 
entation. Energy and nutrient information were 
00% of food items on printouts compared with 
ete and ambiguous documentation of items for 
ood records. For example, instead of “cake ..l 

e computer program forces the user to enter a 
ic portion size Moreover, the software often included 
d information such as the name brand and cooking 
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Table 
Food record documentatron by active duty Air Force personnel partrcrpatrng n self-monitortng for werght loss study 

Comparison groups Intervention groupb P’ 
n Median Ra ige n Median Range 

Percentage of study days recorded by 
partrcrpants (out of 42 possrble study days) 

Average number days per week recorded 
by partrcrpant 

Average dally number of Items recorded 
Dally average number of mrnutes spent 

recordrngd (poststudy questronnarre) 

11 50 13 100 17-l 00 264 

11 70 13 70 6 5-7 0 755 
11 78 13 82 40.128 664 

5 125 9 110 5 O-20 0 682 

“Group completrng food fournals usrng manual method 
‘Group completing food journals usrng CD-ROM nutrrent database 
“Calculated usrng MannWhItney U test Statrstrcally srgmfrcant at P= 05 
“Data mrssrng for 6 persons In the comparrson and 4 persons In the rntervenbon groups due to rncomplete questronnarres 

nutrients along with the substitutions list and that they conse- 
quently adjusted their food intake throughout the day. The 
majority believed that the software helped them to become 
more aware of their eating patterns, portion sizes, and the fat 
and energy content of specific foods. These comments were 
congruent with poststudy questionnaire responses indicating 
that significantly more intervention vs comparisongroup mem- 
bers improved their food choices. 

A few members who self-monitored had previously received 
nutrition counseling and believed this helped them use the 
informationpresentedin t.he class. They also believed assistance 
from a registered dietitian or diet therapist would have been 
helpful for providing low-fat and low-energy options Two par- 
ticipants desired more customized assistance, nutritional as- 
sessment, and additional reinforcement for dietary changes 
One person m particular was unsuccessful until a diet therapy 
specialist identified areas for improvement, and suggested more 
healthful food choices and behavior modification techniques 

Participants praised the ease and quickness of the software 
Some focus group respondents indicated that the database was 
limited, although poststudy questionnaire responses indicated 
that the database was adequate and contained most of the food 
items they ate Participants added a mean of 12.5+ 10.73 items 
to the database. Some commercial software or Internet-based 
databases may contain more extensive nutrient databases. The 
majority of participants desired a simplified search key func- 
tion rather than having to search for an item by category type 
(eg, dairy, meat). Some reported that search field syntax was 
overly sensitive. Others desired the software t,o track their 
energy and nutrient mtak e, weight, and exercise progress over 
time. The fact that these persons did not perceive the software 
to be labor- or time-intensive is interesting as there was no 
difference in the time spent recording between the 2 groups, In 
fact, 1 person stated, “It [recording using the computer] wasn’t 
a pain like writing everything down manually and then having 
t,o look it up in a book.. If I had to do that [record] by hand, 
there’s no way I’d be doing it ” Furthermore, 5 intervention 
group members manually recorded items (pending computer 
data entry) from 2 to 7 days per week (n=3) Considermg this, 
computerized self-monitoring may actually have required more 
labor and time than the manual method 

The majority of comments and attitudes toward the software 
were positive. The group unanimously agreed that they would 
be willing to purchase the software for 6 to 7 times the actual 
cost (retail cost = $4 per CD-ROM) 

N 
ntitative aspects of self-monitoring were not 

ignificant, this research generally supports the 
at the computer may be used to assist persons m 
y self-monitoring food intake for weight loss. Re- 

this study should not be inferred to the general 
n, however, due to education characteristics unique 

tudy group. The US Air Force population may be 
highly educated as all members must possess a 
f a general equivalency or high school diploma 
ring and most ha’d college coursework. Also, par- 
this study had computer access either at home or 

ksite, and 100% indicated a high level of experience 
t with computers. In contrast, those m a lower 

omit situation may have limited access, experience, 
with computers Technology is a useful and 

g tool that can aid dietetics professionals and their 
reaching nutrition goals through self-monitoring. 

more studies are needed to determine the effective- 
mputer applications for weight loss and to examine 
behavioral aspects of self-monitormg consistency 

/ APPLICATIONS 

intake. The Ohio distinctive software used for this 
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are Cyberdiet (www.cyberdiet.com), Dietsite (www. 
dietslte.com), and the Nutrient Analysis Tool (wwwnet. 
uiucedu), Access is free and both Web sites contain nutrition 
assessment tools that allow users to calculate energy needs, 
analyze recipes, and graph progress toward goals for weight, 
energy, and other nutrient,s. 
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Self-monitoring technology still requites the services of an RD 

T o help patient.s and clients avoid the misconception that, 
mltrlent analysis databases have a “magical effect” on 
weight loss, Km Stote, MPH, RD, says nutritionists need to 

be clear about what exactly the function of that database is- 
to monitor calorie intake 

Stote, who has first-hand experience using CD-ROM nutn- 
ent databases, such as the Executive Diet Helper (EDH), 
reminds her clients that altering diet and exercise habits are 
the real keys to achieving weight loss goals. 

Before recommending self-monitoring technology to a pa- 
tient, It is important to determine their computer skill level, 
according to Stote. 

“The general population IS becommg more up-to-date [with 
computer technology] and most, schools are now teaching 
st,udents basic computer skills so I t,hink self-monitoring tools 
such as the EDH will continue t.o attract, users.” 

While students are becoming more and more comfortable 
wit,h computers, it may still be challenging to attract preteens 
and teenagers to particlpat,e m  a det,ail-orient,ed, self-monitor- 
ing program-even If it is presented in the form of computer 
softwarc 

State suggests sett,mg the CD-ROMs to popular music or 
prrsrnt,mg the information III the form of a video game to 
at.t.ract. the attention of younger users. 

Anolher way nutntlonists are promot,mg self-momtoring 
t,ec.hrlology-for all age groups--Is by informing their clients of 

the availability of internet-based Web sites that contain exten- 
sive nutrient databases. 

“These sites are generally quite beneficial to the client, as 
they are often free, and because they are on the Internet, they 
are very accessible But dietitians should remind users that 
the services of an RD are essential to help interpret and 
explain the results of both the nutrient databases and of the 
Web sites.” 

Stote also cautions users to be make sure that the Web sites 
they are using for self-momtormg clearly acknowledge their 
source for food and mltrlent values information. 

“Most, of them will ut,ilize the LJSDA as their source. But if 
that 1s not, mdicated clearly on the site’s home page, I would be 
very wary of usmg that site.” 

As for the future of self-monitormg technology, Stote would 
like to see more computer applications geared towards specific 
populations such as pregnant mothers and athletes 

“The USDA used to provide lists of nutrition-related soft- 
ware programs, hut according to their Web site, they are no 
longer updating that list,. I think it would be helpful to revive 
that, listing and perhaps rst,ahlish a rating system that would 
help nutritionists evaluate things like the program’s ease of use 
and how they pertain to specific needs of t,he client, ” 

Thas a,rtzcle was uwu:tf~~~ by Tong Peregrin, an Ed&r of 
th,e Journal 7~2 Ch/~ca,qo, Ill 



Program directors’ opi ions in regard to 
Didactic Program in Die etics graduates’ 
failure to secure place I ent in 
Supervised Practice P*grams 
ELLE,V PARHAM, Ph,D, RD, LUCY ROBINSON, M-4, RD, JOAN QUINN, MEd, RD 

ABSTRACT 

This study investigated program directors’ perspectives on 
Didactic Progam in Dretetlcs graduates’ inability to secure 
positions in Supervised Practice Programs. The sample 
mcluded all 229 program drrectors listed in the Directory of 
Dretetics Programs 1997-98 Directors contacted by 
electronic mail or fax completed a 4-part survey instrument 
including 3 Likert scale sections exploring the effects of the 
situation and strategies suggested to lessen them The 
fourth part reported current practices. Response rate was 
56% Graduates’ failure to secure Supervised Practice 
Program positions was found to be a significant or somewhat 
significant problem regardless of program size or affiliation. 
Strategies to increase the lrkelihood of Supervrsed Practice 
Program acceptance included work experience, application 
coaching, graduate coursework, and reapplication. We found 
that program directors have a high level of concern about 
their graduates’ futures and are frustrated by their limited 
ability to improve the situation Helping graduates who do 
not secure Supervised Practice Program assignments 
identify career options is essential. JAm Dzet Assoc 
2001,101 1047-1050 

preparation for dietetics practice requires 
completion of both an academic (didactic) 
and a supervised practice component. Al- 

se components may be combined m coordi- 

actice Program (SPP), a dietetic internship, or a 
ssional practice program. Typically, 39% to 49% of 

admission. Of these, 44% applied 
he remainder did not apply (2), 
cated that when they entered the 

(3-8). In the years 1995 to 1999, there was a 15.8% 
in the number of SPP graduates, but this number was 

Id to their students (10,ll) They 
needs of all their students, and 

he workforce (12,13). Although there does not seem 

zs a professor and coordinator of the 
Nutrition and Food Systems Program, L 

ernship director, and J 
f the food systems laboratorzes 
nsumer, and Nutritzon 
Universzty, DeKalb 
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Table 1 
Items on which there was consensus by directors of didactic pro- 
grams In dletetlcs (N= 128) regarding strategies for limiting the Im- 
oact on students of belncl unable to secure Internships 

Items % who marked 
“agree” or 
“strongly disagree” 

Encourage to work and reapply later 
Provide supportive and empathetlc advisement 
Help students malntaln their self-esteem 
Encourage to do graduate work and re-apply later 
Prowde strong background in foodservice 

91 
79 
74 
73 

management 63 
Provide cross-tralnlng 52 

Table 2 
Directors of dldactlc programs tn dietetics’ (DPD) (N= 128) re- 
sponses In regard to practices In their program 

Practice % reporting 
practice 

AdvisIng students with low grade point averages 
to consider change of mafor 

Applying criteria other than grades to assess 
profewonal achievement 

Requwng a certain grade point average for DPD 
admlsslon 

Requlnng a certain grade point average for DPD 
retention 

Limiting access to certain required classes 
Offering special courses or experiences for 

non-InternshIp-bound students 

76 

45 

27 

23 
21 

19 

to be a critical shortage of diet,ltians (14,15), programs with 
graduates who are not able to enter their chosen profession 
may be considered as failing m the objective of workforce 
preparation. 

Based on these considerations, a survey of DPD directors 
was conducted to determine their opinions about the effects of 
graduates being unable to secure SPP placements. The direc- 
tors’ ideas about what might be done about the situation, as 
well as t.he practices currently in use in their own programs 
were surveyed 

METHODS 

Instrument 
lJsmg casual comments made by DPD students and faculty 
over a period oftime, a4-part instrument was constructed. The 
first 3 sect,lons asked respondents to indicate their opinions 
about the effect,s on the program and the graduates when all 
students are not able to secure SPP placement (12 items), 
efforts that would increase students’ hkelihood of securing 
SPPs (6 items), and ways to limit the negative effects of 
nlabllity t,o secure a SPP (8 Items) Questions in these 3 
sections were answered using a 5-point Likert scale The final 
section asked respondents report relevant practices, such as 
adrn~~lo~~ and retc>ntion standards, actually being used by 
their program A single question asked the directors how 
common the problem of unplaced graduates was 111 their DPD 
and t.o rate the significance of the problem. 

Content vahdltg of the first 3 sections was assrssed by 
rcqucstmg that a panel of experienced DPD educators exam- 

the instrument to determine that the range of relevant 
ssues had been included. Following this 
were added and others rewritten 

nstrument, the focus was on the director’s 
ffects on students/graduates and the DPD 
pposed to effects on the profession. In the 

rase “less-competitive students” was used to 
s not likely to be successful in securing SPP 

cement. The instrument and the plan for its use were 
roved by the university’s Institutional Review Board. 

listed in the Dwectoq of Dzetetm 
were invited t,o participate in the study. 
and responses were via electronic mail, 
liar mail as needed. All irutial contacts 
y letter, a copy of the survey, and 
Directors were assured that their re- 

entive prize were used to encourage response. This proce- 

of these comparisons was significant. 

ve study, determination of frequencies was 
treatment. Cross-tabulations and x2 were 

compare responses to certain key items and to com- 
re responses from large, medium, and small DPDs, as well as 

orded and reviewed to provide perspective for the findings. 
e frequency of similar comments was noted 

cts on Students and Programs 
DPD directors who responded indicated that they found 
uates’ inability to secure SPP positions to be a very impor- 
or somewhat important problem (64%). Less than 10% 
rted that they found it to be a rare or nonexistent problem. 

to the size of the DPD, the number of SPPs in the 
‘s state, or whether the DPD was located in a state- 

orted or private institution 
tors related that they strongly support of the rights 
to pursue the major and career of their choice. A 
rlty (78% to 82%) agreed that limiting DPD admis- 
on to students most likely to secure SPP placement 
I mfrmgement of t,hose rights and disagreed with 
nt that only academically excellent student,s should 

practice of dietetics. More than half, 56%) disagreed 
t it was u-responsible to allow less-competltlve students to 
y in the DPD Furthermore, the majority, 59%, indicated 

having less-competltlve students in dietetics classes en- 
ed the class by contrlbutmg a diversity of perspectives 

ects Responses about t,he effects on standards of 
performance caused by havmg weaker students m 
ere mixed: 41% felt, that this was true, 9% were 
, and 50% disagreed. 
other hand, 55% of the responding directors did 

t less-compctit.lve students (who are likely to be 
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unmatched to internships) are at risk of being unable to find 
employment closely related to their major shortly after gradu- 
ation The respondents were less certain that the long-term 
employment prospects were risky for these graduates, 43% 
agreeing, 23% being uncertain, and 34% disagreeing. 

Directors also reported some concern about the effects of 
having unmatched students on the program itself, 66% agree- 
ing that there is a potential threat to the reputation of the 
program. Only 30% agreed that having unmatched students 
would place the program in jeopardy with the school’s admin- 
istration, but 67% agreed that limiting DPD admission or 
retention to only those students likely to secure SPF’s would 
jeopardize the program through resulting low enrollment. 

STRATEGIES TO INCREASE LIKELIHOOD OF 
SECURING AN INTERNSHIP PLACEMENT 
The majority (64% t,o 65%) of respondents agreed that re- 
quiring extensive work experience and coaching m the prepa- 
ration of internship applications would be helpful in increas- 
ing the likelihood that students would securing SPP place- 
ment. Requiring mamtenance of a certain grade point average 
(GPA) for retention in a DPD was supported by 59%, but only 
29% agreed that it would be helpful to hmit DPD admission to 
students with “strong” grades The DPD directors also re- 
jected the idea of designmg a curriculum in which almost all 
students would succeed Neither did they agree that if stu- 
dents understood early m their program what the qualities 
required for internship placement are, more students would 
be able to qualify. 

Strategies to Limit Negative Effects for 
Unmatched Students 
When considermg how to help students who were unmatched 
to SPPs, directors gave the greatest support to the options of 
reapplying after workmg or attending graduate school (Table 
1) Strategies to diversify the graduates’s capabilities and 
thereby prepare them to qualify for more employment posi- 
tions were also strongly supported, as were approaches that 
were sensitive to the student’s stress. 

Practices Currently Employed to Help 
Less-competitive Students 
Of the 6 practices included in this section, there was wide- 
spread agreement with only 1: Advise students with low GPA 
to consider a change of major (Table 2). Approximately one- 
fourth of the respondents indicated that their programs limited 
DPD access either by havmg a GPA admission and/or retention 
requirement or by limiting access to certain required classes. 
When there was a GPA requirement, the mode was 2.5 on a 4 
point scale. 

DISCUSSION 
In general, responses from the DPD directors showed a high 
level of concern about their students’ futures and frustration 
about their limited ability to improve the placement situation. 
Although they endorsed advising less-competitive students to 
consider alternative majors, they were reluctant to force a 
change throughgrade-based restrictions. Comments frequently 
bemoaned the plight of the “R-average student”; these stu- 
dents were believed to have potential to become competent 
dietitians, but were unlikely to secure SPP placement. This 
perception is supported by the study of the 1993 cohort m 
which graduates who were successful in securing SPP place- 

ments had GPAs of 3.3, whereas unsuccessful applicants had 
an average GPA of 2.96 (2). 

Some comments noted that many DPD students are not 
interes ;ed in dietetics practice, but intend to use their degree 
for other purposes. Although this may be true for some stu- 
dents, it is inconsistent with the survey of 1993 graduates (2), 
the overwhelmmg majority of.whom indicated that their intent 
at time of entry to the DPD was to become a registered 
dietitian 

Comments clearly conveyed a 
sense that students with more 

practicum and other work 
experiences have an 

advantage in the 
competition for 

3PPs 

ents clearly conveyed a sense that students with more 
and other work experiences have an advantage in 

SPPs. Yet, students whose GPAs place 
be able to spare the time for these 

and DPD programs often do not have 
level of supervision needed. 

ome support for the recommendations 
stand the qualities expected by 
in preparing strong applications, 
ss-competitive students to with- 
1s will not solve the problem. The 

of either strategy IS limited to making a program’s 
more competitive than those from other programs. 

ies will not result in reducing the overall portion of 
:ure SPPs nationally. Comments 
;e practices, as well as supportive 
naintenance of self-esteem, were 
ctices, but could not be expected 
.age of SPP openings 

orce on Dietetics Education (2) recom- 
irectors co-operate with SPPs to producing 

s programs wherein graduating DPD students would 
teed SPP access. This recommendation has not been 

d by either universities or SPPs. Given that most SPPs 
n openmgs, there is no incentive 

their choices to the graduates of 1 or a few 
links can not be made without reducing the 
raduates or increasing the capacity of SPPs or 

ing to our survey reported believing that 
ion to only the strongest students would 

that the future of the program 
ly these directors are in a bind: 
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they have relatively large numbers of students mterested in a 
dietetics major, their adnumstrators pressure them to keep 
their enrollments up, yet they must deal with the high numbers 
of disappomted graduates who do not secure SPPs. 

Some directors commented that unmatched graduates can 
work or attend graduate school and eventually secure a prac- 
tice experience. This solution raises the quahfications ex- 
pected for entry-level dietitians to include slgniflcant work 
experience and/or graduate study. In fact, this may already be 
happening; 52% of 1993 graduates who were successful in 
securing an SPP match had an average of at least 2 years 
experience in dietetics-related areas (2). 

The comments of the responding directors suggest a sense 
that the numbers of dietitians being produced is a good match 
ulth employment demand, a conclusion supported m  other 
observations (2,15,17). Yet t,he directors expressed a sense of 
a responslbihty toward all their graduates and voiced concern 
for the immediate and long-term career prospects for t,hose 
unable to achieve dietetic registration. Respondents were 
somewhat more optimistic that the unmatchedgraduates would 
find appropriate employment, suggest,mg such employment is 
available, but not particularly easy or quick to locate. 

How does the situation of access to clinical experiences in 
dietetics compare to that III other health professions? Con- 
parison 1s difficult because many other professions mcluding 
nursing, occupational therapy, physical therapy, pharmacy, 
anestheslologlst assistant,, and speech-language pathologist/ 
audiologist,, use a seamless model wherein students who make 
satisfactory progress through the acadenuc portion are as- 
sured access to the practice experiences (18-20). The obvious 
exception 1s the preparation of physicians, where internships 
and residencies involve application following didactic prepara- 
tion 11~ 2000, 25.3% of applicants to residencies were not 
placed (2 1). This rate of failed applications is similar to the 2 1% 
of dietetics graduates in the 1993 cohort who apphed but were 
not matched (2). Data on the number of medical graduates 
who did not apply for residencies are not available, so comparl- 
son of the portion of successful applications between the 2 
professIons cannot, be made 

APPLICATIONS 
The findings of this survey illuminate the problem of SPP 
shortfall hut do not provide clear solutions t,o the problem An 
educator cannot focus solely on those students likely to be 
matched to practice programs and ignore those students who 
are not likely to do so. The educator’s responsibility 1s to all 
students who have paid their tuition, maintamedpassmggrades, 
and completed the requirements for their degree. How can the 
responsibility to them be fulfilled? 

Neither responses to survey questions nor comments pro- 
vlded revealed new approaches. Very few respondents indl- 
cated that their programs &d anythmg special to assist stu- 
dents unlikely to secur? SPP placement. If the concern ex- 

ficient alternative only if the change is 
he student’s academic career and only 
lahle. A nonmternship dietetics major 

Employment options f’or graduates without dietetic registra- 
require more time and effort to locate. It is essential that 
e options be more clearly delineated. The existing national 

s of assessing and forecasting labor demands (14) have 
roved very useful in this regard, they group together 
ians and related professionals and describe the “other” 
ory too loosely to he helpful. 

Most programs track their graduates. Our findings suggest 
lat it would he useful to intensify these tracking efforts, 
ossibly through a joint effort of several programs. The booklet 

ntangling the Nutrition Web in Career Development” pro- 
des an extensive list of nutrition-relat,ed positions (22). This 
t might provide a system for classifying the positions re- 
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RESEARCH AND PRDFESSlDtUALBRlEFS 

A longitudinal study of cognitive a d 
affective behavior in a didactic 
program in dietetics: 
for dietetics education 
KIMBERLY J SHAFER, MT, RD; BARBARA LOHSE KNOUS, P!LD, i$D 

I n response to concerns that dietetics 
professronalswerenotadequatelypre- 
pared for practice (l-3), the Commis- 

sion on Accreditation for Dietetics Edu- 
cation was created to establish minimum 
requirements of foundation knowledge 
and skills for institutions that tram en- 
try-level dietitians, Subsequent research 
has shown that graduates of programs 
that comply with these competency stan- 
dards are adequately prepared to enter 
the workforce (4) Dietetics curriculum 
development has been driven by identifi- 
cation of requisite practice skills and 
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knowledge, rather than le rning, cogn- 
tive or affective beha 

ounds the bene 

behaviors have guided 
ing curriculum develop 

METHODS 

rolled in a fall semester p 
tation class were studied 

administered in 
and agam 2 yea 
nutrit,ion class t 

completion ofseveral challenging courses 
(follow-up). Survey sets included the 
Cognitive Behavior Survey (CBS), 
Rosenberg Self-Esteem (SE) Scale, and 
Goal Analysis Questionnaire (GA&). Time 
lapse between survey distribution and 
collection was 1 week for baseline and 
follow-up measurements. Identical sur- 
vey set.s were administered to novice and 
experienced business students at the 
same university and to novice and expe- 
rienced dietetics students at 2 other um- 
versities to examine representativeness 
of the study sample Approval was ob- 
tamed from the university Institutional 
Review Board for the Protection of Hu- 
man Subjects. 

Instruments 
The CBS, a validated instrument, mea- 
sures learning behavior, epistemological 
beliefs, and learning experience (12). 
Components of learning behavior include 
general cognitive processes (compiled 
mto memorization, conceptualization, 
and reflection scales with scoring ex- 
plained m Table 1); approaches to study- 
mg; and perception of the amount of 
material memorized, crammed, and re- 
membered. The CBS characterizes learn- 
ing e rcperiences through open-ended 
questions and responses to 9 descriptors 
(listed in Table 2) constituting the Posi- 
tive Learnmg Experience Scale (PLES) 

The SE Scale (13) provides a global, 
self-reportedmeasure of self-esteem. The 
GA& consists of open-ended questions 
about professional and personal goals. 
Department faculty and graduate stu- 
dents assessed GA& face validity. 

Data Analysis 
Quantitative data were analyzed using 
SPSS for Windows [version 7.5, 1996, 
SPSS Inc, Chicago Ill). The 1995 and 
1996 cohorts were compared for unity 
using a general linear model of multivari- 
ate analysis. Mean changes were com- 
pared between the 2 cohorts using an 
independent t test to further verify uni- 
fication into 1 sample Paired t tests as- 
sessed differences from baseline Planned 
comparisons between the study sample, 
business students, and other dietetic stu- 
dents assessed sample representatlve- 
ness. Separate variance results or a log,, 
transformation were used when homo- 
geneity of variance could not be assumed 
by the Levene test However, the trans- 
formed F statistic of the baseline PLES 
score was accepted due to the robust 
nature of ANOVA Relationships among 
cogmtive learning processes (eg, memo- 
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