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ABSTRACT Dietary changes can be helpful in preventing or treating a variety of prevalent health problems.
Physicians can be helpful in helping patients make positive dietary changes, be physically active and lose weight,
but, for a variety of reasons, many physicians do little nutrition counseling. There is a need for brief, user-friendly
tools to enable physicians to rapidly and accurately assess patients’ diets and exercise habits as well as provide
information to aid the physician in delivering effective nutrition counseling. The purpose of this paper is to discuss
two new tools, WAVE and REAP, that have been developed by the Nutrition Academic Award to help physicians
and other health care providers conduct nutrition assessment and counseling with their patients in a practical and
effective manner. The WAVE acronym and tool is designed to encourage provider/patient dialogue about the pros
and cons of the patients’ current status related to Weight, Activity, Variety and Excess. The Rapid Eating and
Activity Assessment for Patients (REAP) is a brief validated questionnaire that is designed to aid providers in
performing a brief assessment of diet and physical activity. An accompanying Physician Key aids the provider in
discussing the patient’s answers and counseling them appropriately. REAP and WAVE can be helpful tools to
facilitate nutrition assessment and counseling in the provider office. Depending on patients’ health priorities and
how much time is available, these tools can be used in a variety of ways to discuss nutrition with patients during
a clinical encounter in 1–9 min. J. Nutr. 133: 556S–562S, 2003.
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Diet plays an important role in many diseases, including the
most common health problems: heart disease, certain cancers,
obesity, stroke, hypertension and type 2 diabetes mellitus
(1–7). Nutritional problems are very prevalent in the United
States. Over three quarters of U.S. adults consume fewer than
five servings of fruits and vegetables daily (8). Only one third

consume �30% calories from fat (9) and only 36% consume
�10% of calories from saturated fat (9). Only 46% meet
dietary recommendations for calcium, with only 19% of girls
aged 9–19 meeting these recommendations (9). Only 21%
consume the recommended amount of sodium daily (9). The
prevalence of obesity has also increased sharply (10,11), with
over 60% of the population overweight or obese (12). Only
15% of adults do the recommended amount of physical activ-
ity, and 40% of adults engage in no leisure-time physical
activity (9).

Dietary changes can be helpful in preventing or treating
health problems such as obesity, hypertension and high blood
cholesterol, and dietary counseling has been shown to reduce
medication costs (13–22). The effectiveness of nutritional
counseling in changing dietary habits has been found in a
number of studies (23–25). Many national agencies stress the
importance of physician involvement in lifestyle counseling
(6,23,26–28). Dietary intervention studies in medical settings
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have shown that physicians can be helpful in helping patients
make positive dietary changes (29–34). Primary care physi-
cians are also able to incorporate physical activity counseling
into a regular office visit (35–42), and can be effective at
weight loss counseling (43–48) as well.

Despite this evidence, many physicians do little nutrition
counseling themselves nor do they refer patients to dietitians
(49–54). Visits to primary care providers include nutrition
counseling only 25–45% of the time (9,55,56), and the time
spent averages only 1 min (56). Physicians often do not
counsel overweight and obese patients to lose weight (57,58),
and physicians do not regularly counsel patients on physical
activity and, when they do, it is often when the patient is
already overweight or ill (59,60).

Several barriers to conducting nutrition counseling in the
physician’s office have been identified. These barriers include
not enough time, inadequate nutrition training in medical
schools and residency, perceived lack of adequate counseling
skills, failure to believe that diet change will be helpful, poor
reimbursement and lack of an office structure and tools to
facilitate nutritional counseling (51,52,61–65). Although
most primary care physicians are interested in learning more
about nutrition and feel that lifestyle counseling is an impor-
tant responsibility for them, they lack confidence in their
ability to change patient behavior (49,61,63,66–68). Many
physicians also believe that patients do not want to and will
not change dietary behaviors (69), a conclusion that is not
evidence-based.

In 1999 there were an estimated 756.7 million physician
office visits in the United States, 2.8 visits per person (70).
About half of these were to primary care practitioners (70).
Most adults view physicians as their single most credible
source of health information. Patients consistently report pre-
ventive services as a high priority for their health care and
want physicians to provide nutrition counseling (71). Data
from the four-state Health Education and Research Trial re-
vealed that 72% of patients would like their physician to talk
to them about diet, and 66% of patients would like their
physician to talk to them about weight loss (72,73). In addi-
tion, 95% agreed that they would change their diet and 93%
agreed that they would lose weight if told to do so by their
physician (72,73). Such data show that patients want their
physicians to be involved in nutrition counseling, and they are
willing to try to make changes. Patients, rather than being
alienated by physician inquiry about lifestyle, expect and may
even welcome it (71). Patients also cite physicians’ failure to
give such information as reasons not to request preventive
services. Diet counseling of patients can strengthen the pa-
tient–physician relationship, enhance the quality of care re-
ceived and enhance the patient’s satisfaction with treatment
(74). Thus, the lack of nutritional counseling by physicians is
problematic (75).

When dietary counseling does occur, advice given may not
be optimally effective in bringing about behavioral change.
For example, the commonly offered advice, “Eat less saturated
fat,” may not be useful if patients do not know which of the
foods they eat are high in saturated fat and what lower satu-
rated fat alternatives might be. Similarly, the advice routinely
given to diabetics, “Go on a 1200 calorie per day diet,” may be
too vague to allow successful implementation. In addition,
such a diet is too extreme and difficult to achieve as an initial
goal if a patient is consuming �1800 calories a day at baseline.
In all of these instances, more effective advice could be given
if the physician were able to provide more specific counseling
based on the patient’s baseline diet.

Unfortunately for physicians who lack formal training in

nutrition, an inability to gather baseline dietary information
from patients may represent a significant barrier to delivering
effective counseling. For these physicians, tools enabling them
to rapidly and accurately assess patients’ diets and exercise
habits could be instrumental in allowing them to more effec-
tively counsel patients. Furthermore, the utility of such tools
could be increased if they were to provide information aiding
the physician in discussing the patient’s answers and counsel-
ing them appropriately. The purpose of this paper is to discuss
two new tools that have been developed by the Nutrition
Academic Award (NAA)4 Program to help physicians and
other health care providers conduct nutrition assessment and
counseling with their patients in a practical and effective
manner.

Nutrition Academic Award

In 1997 the National Heart, Lung and Blood Institute
(NHLBI) developed the Nutrition Academic Award Program,
an initiative to improve nutrition training across a network of
U.S. medical schools (76). (The NAA is discussed in detail in
the overview paper of this symposium series.) One goal of the
NAA is to identify and/or develop practical nutrition assess-
ment and education materials that could be disseminated
nationally for use by physician practices and for patient edu-
cation. One of the first needs that the NAA investigators
identified was for tools to help incorporate nutrition assess-
ment into the medical interview. Tools that use brief acro-
nyms have been used to help physicians identify alcoholism
(77–81) and sleep disorders (82,83) in their patients. NAA
wanted to develop a similar type of tool for nutrition.

Description of WAVE

The WAVE acronym and tool is designed to encourage
provider/patient dialogue about the pros and cons of the pa-
tients’ current status related to Weight, Activity, Variety and
Excess. WAVE has been described in more detail elsewhere
(84). Briefly, the objectives of WAVE are to 1) provide a quick
tool for primary care providers to discuss weight, physical
activity and eating habits with their adult patients; 2) present
a four-letter acronym that is easy to remember and use in
provider–patient interactions; 3) identify weight, nutrition
and physical activity issues that need to be addressed during
the office visit or by referral to a dietitian; and 4) reinforce the
importance of nutrition and physical activity in health pro-
motion and disease prevention (84).

The WAVE Pocket Card is formatted as a one-page (front/
back), two-column, two-row table, with each quadrant dedi-
cated to a letter of the acronym. The front side addresses the
assessment component (Fig. 1), whereas the reverse side pro-
vides recommendations for educating patients (Fig. 2).
Within each letter grid, key questions and resources guide the
primary care provider in assessment and education.

A provider can refer to the “Assessment” side of the WAVE
card to quickly determine whether the patient’s height and
weight are greater than or equal to those listed for a body mass
index (BMI) of 25 kg/m2 (defined as overweight) (85) in the
abbreviated BMI table displayed in the “W” quadrant. The
Weight quadrant on the “Recommendations” side of the
pocket card provides the clinician with suggested approaches
to assist patients in initiating weight control. To quickly

4 Abbreviations used: BMI, body mass index; NAA, National Academic
Award; NHLBI, National Heart, Lung and Blood Institute; REAP, Rapid Eating and
Activity Assessment for Patients; WAVE, Weight, Activity, Variety and Excess.
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determine the patient’s activity level, the provider next intro-
duces the questions listed on the “A” quadrant of the “Assess-
ment” side of the WAVE card. Examples of moderate amounts
of physical activity are listed in the “Recommendations” Ac-
tivity section.

Diet (defined on WAVE as Variety and Excess) may be
evaluated by several methods. If there is sufficient time, the
provider can conduct a very brief (3–5 min) 1-d recall of the
patient’s food-intake habits. Based on the foods reported, the
provider can determine whether the patient appears to be
eating appropriate numbers of servings from the Food Guide
Pyramid (Variety) as well as whether he or she is eating too
much fat, salt, sugar and calories (Excess) recommended in the
Dietary Guidelines for Americans (86). An alternative to
assessing diet via a 1-day recall would be the use of a self-
administered food habits questionnaire, which patients could
complete in the waiting room or at home. REAP, a new tool
for measuring diet (variety and excess) is described below. The
Variety and Excess boxes on the assessment side of the WAVE
card include the number of servings recommended for each
tier of the Food Guide Pyramid (87) as well as questions to
determine whether the patient is eating excess amounts of
certain nutrients. On the recommendations side of the WAVE
card, Food Guide Pyramid food choices and servings sizes are
given as well as food choices that provide excess amounts of

certain nutrients. The card also lists counseling tips to aid the
practitioner in setting dietary goals with the patient.

The WAVE can be incorporated in the patient interview
by the addition of about 5–10 min. A formative evaluation of
the WAVE tool was obtained in conjunction with clinical
training of medical students at two medical schools. In general
the tool was found to be helpful in addressing patients’ lifestyle
and nutrition issues related to weight, activity and diet (84).
The WAVE card and resources to facilitate incorporating the
WAVE in patient interviews can be downloaded from the
following web addresses: http://biomed.brown.edu/courses/
nutrition/naa/resources.html and http://www.utsouthwestern.
edu/naa/wave.htm. The template for the WAVE Pocket Card
can be downloaded for reproduction as a 5� � 7� card to carry
conveniently in a lab-coat pocket or in an 81

2
� � 11� format. A

Palm Pilot version of WAVE is also available at the Mercer
University School of Medicine website: http://
med2.mercer.edu/ncvd/default.htm.

Rapid Eating and Activity Assessment for Patients
(REAP)

Because traditional dietary assessment methods are often
too difficult, expensive and time-consuming to administer in a
clinical setting, brief diet assessment questionnaires have been

FIGURE 2 Recommendations of WAVE card.

FIGURE 1 Assessment side of WAVE card.
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developed for practice settings (e.g., 88–93), although they all
address nutrition issues for a specific health problem only (e.g.,
high blood cholesterol) and/or do not address major nutri-
tional issues in a brief, user-friendly format. A dietary assess-
ment tool for use in a health care practice environment should
meet certain criteria. It should be easy to administer by health
care providers or office staff; be easy for patients to complete—
ideally without assistance; provide feedback that is immediate
and compatible with in-office evaluation; have low associated
costs; and address dietary issues that are national nutrition
priorities for adults (92). To meet these needs, the NAA
developed the Rapid Eating and Activity Assessment for Pa-
tients (REAP) tool. REAP has been described further else-
where (94).

Briefly, REAP has been designed to assess diet related to the
Food Guide Pyramid (87) and the 2000 U.S. Dietary Guide-
lines (86). REAP includes questions to assess intake of whole
grains, calcium-rich foods, fruits and vegetables, fat, saturated
fat and cholesterol, sugary beverages and foods, sodium, alco-
holic beverages and physical activity (see excerpt in Fig. 3).
REAP also includes questions regarding whether the patient
shops and prepares his/her own food; ever has trouble being
able to shop or cook; follows a special diet; eats or limits
certain foods for health or other reasons; and how willing the
patient is to make changes to eat healthier.

The goal of the REAP tool is to aid providers in performing
a brief dietary assessment to supplement the standard medical
history and physical examination. The best use of this tool is
at an initial visit or yearly physical. Patients can either fill out
the instrument in the waiting room or have it sent home to
complete before their appointment. REAP takes the patient
about 10 min to complete, and is written at approximately a
5th-grade reading level.

An accompanying Physician Key aids the provider in dis-
cussing the patient’s answers and counseling them appropri-
ately. The REAP Physician Key includes sections on patients
at risk, further evaluation and treatment as well as counseling
points/further information for each major dietary area (see
example in Fig. 4). For example, if a patient answers on REAP

that he or she usually/often eats or drinks �2–3 servings of
milk, yogurt or cheese a day, the Physician Key advises the
provider that patients at risk are 18- to 50-y-olds consuming
less than two servings of dairy products per day or those aged
14–18 or 51� years who consume less than three servings.
The Key then advises the provider to inquire into reasons for
low intake, including lactose intolerance, and if the patient is
unable to consume dairy, to suggest lactose-reduced/free dairy
products, nondairy high calcium foods or consider supplemen-
tation. The key also discusses that dairy products are a good
source of calcium and vitamin D, and that adequate calcium
and vitamin D intakes are important in the prevention and
treatment of osteoporosis (e.g., 95–97); high calcium intakes
may help to prevent colon cancer (e.g., 98,99); and adequate
calcium and dairy food intakes are important in the treatment
of hypertension (e.g., 100–102).

REAP has undergone a series of evaluations, including a
feasibility study with medical students and practicing physi-
cians, a validation study with medical students and cognitive
assessment testing with consumers. REAP was then modified
to improve its look, utility and efficacy, and a reliability and
validation study was done with the public (94). Pilot testing of
REAP with physicians and medical students revealed high
rankings on such parameters as usefulness, ease and practical-
ity, and the validation studies with medical students and
consumers indicated that REAP has excellent reliability
scores, correlates well with the Healthy Eating Index scores
(103) and reflects intake of most food groups and nutrients
related to the Dietary Guidelines (94). Current versions of
REAP and its accompanying Physician Key may be used with
permission and are available online at www.biomed.
brown.edu/courses/nutrition.

Implications and conclusions

Because time has been shown to be a major barrier to
providing nutrition counseling in the physician’s office, it is
important that WAVE and REAP can be used for dietary
assessment and counseling in a time-efficient manner. De-

FIGURE 3 Excerpts from REAP.
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pending on how much time the provider has to spend with a
patient and the patient’s need for nutrition counseling,
WAVE and REAP can be used in a variety of ways to facilitate
nutrition counseling in �10 min, as shown in Table 1.

If a provider has 8–9 min, he or she could implement the
entire WAVE protocol as discussed earlier using a 1-d recall to
assess diet. In only 6–7 min, the provider could implement the
WAVE protocol using REAP instead. With only 3–5 min, a
provider could simply administer and discuss the patient’s
results from REAP, including goal setting, for instance. If the
provider only has 1–2 min, he or she could simply discuss the
importance of nutrition and assess the patient’s readiness to
change; give the patient REAP to take home and set individ-
ual dietary change goals. During this time, the provider would
also give the patient nutrition handouts/web resources and/or
refer to a registered dietitian or community resources. Further
guidelines for nutrition counseling by physicians are discussed
in detail elsewhere (e.g., 104–106). Some patients, especially
those with multiple dietary and/or medical problems, should

also be referred to a dietitian for further dietary assessment and
counseling and may require medical nutrition therapy.

REAP and WAVE can be helpful tools to facilitate nutri-
tion assessment and counseling in the provider’s office. These
tools could be used by physician assistants, nurses and other
health care providers in addition to physicians. Future activ-
ities planned for REAP and WAVE include developing case-
based training materials for using the tools; developing a
version of WAVE for pediatric patients; computerizing the
tools; developing accompanying patient education materials;
and disseminating the tools through various channels.

ACKNOWLEDGMENT

We thank Doreen Salgueiro for her help in preparing this manu-
script.

LITERATURE CITED
1. Allison, D. B., Fontaine, K. R., Manson, J. E., Stevens, J. & VanItallie,

T. B. (1999) Annual deaths attributable to obesity in the United States. J. Am.
Med. Assoc. 282: 1530–1538.

2. Browner, W. S., Westenhouse, J. & Tice, J. A. (1991) What if Amer-
icans ate less fat? A quantitative estimate of the effect on mortality. J. Am. Med.
Assoc. 265: 3285–3291.

3. Must, A., Spadano, J., Coakley, E. H., Field, A. E., Colditz, G. & Dietz,
W. H. (1999) The disease burden associated with overweight and obesity.
J. Am. Med. Assoc. 282: 1523–1529.

4. National Academy of Sciences. (1989) Diet and health: implications
for reducing chronic disease risk. Nutr. Rev. 47: 142–149.

5. World Cancer Research Fund (WCRF) and American Institute for Cancer
Research (AICR). (1997) Food Nutrition and the Prevention of Cancer: A Global
Perspective. (http://www.aicr.org/report2.htm)

6. Krauss, R. M., Eckel, R. H., Howard, B., Appel, L. J. & Daniels, S. R.
(2000) AHA Dietary Guidelines Revision 2000: a statement for healthcare pro-
fessionals from the Nutrition Committee of the American Heart Association.
Circulation 102: 2284–2289.

7. American Diabetes Association (ADA). (2002) ADA position state-
ment: evidence-based nutrition principles and recommendations for the treat-
ment and prevention of diabetes and related complications. J. Am. Diet. Assoc.
102: 109–118.

8. U.S. Department of Health and Human Services, Centers for Disease
Control and Prevention, National Center for Chronic Disease Prevention and
Health Promotion, Division of Nutrition and Physical Activity. 5 A Day Fruit and

FIGURE 4 Excerpts from REAP
physician key.

TABLE 1

Using WAVE and REAP to conduct nutrition counseling
in less than 10 min1

Time you
have Action

8–9 min WAVE protocol with 1-day recall
6–7 min WAVE protocol with self-assessment (i.e., REAP)
3–5 min REAP only with goal setting, etc.
1–2 min Discuss importance of nutrition and assess readiness

to change; give patient REAP to take home and
set own goals; provide handouts/Web resources
and/or refer

1 WAVE, weight, activity, variety, excess; REAP, rapid eating and
activity assessment for patients.

SUPPLEMENT560S

D
ow

nloaded from
 https://academ

ic.oup.com
/jn/article/133/2/556S/4687837 by guest on 16 August 2022



Vegetables Surveillance. http://apps.nccd.cdc.gov/5ADaySurveillance/(accessed
June 18, 2002).

9. Healthy People Year 2010 (Stock No. 017-001-00547-9). Superinten-
dent of Documents, U.S. Government Printing Office, P.O. Box 371954, Pitts-
burgh, PA 15250-7954. http://www.health.gov/healthypeople/Document/
tableofcontents.htm (accessed June 18, 2002).

10. U.S. Department of Health and Human Services. (2001) The Surgeon
General’s Call to Action to Prevent and Decrease Overweight and Obesity. U.S.
Department of Health and Human Services, Public Health Service, Office of the
Surgeon General, Rockville, MD. Available from the U.S. Government Printing
Office, Washington, DC.

11. Mokdad, A. H., Serdula, M. K., Dietz, W. H., Bowman, B. A., Marks, J. S.
& Koplan, J. P. (1999) The spread of the obesity epidemic in the United States,
1991–1998. J. Am. Med. Assoc. 282: 1519–1522.

12. Centers for Disease Control. (2000) The Surgeon General’s Call to
Action to Prevent and Decrease Overweight and Obesity. Overweight and Obe-
sity: At a Glance. Available at http://www.surgeongeneral.gov/topics/obesity/
calltoaction/fact_glance.htm (accessed June 28, 2002).

13. Sikand, G., Kashyap, M. L., Wong, N. D. & Hsu, J. C. (2000) Dietitian
intervention improves lipid values and saves medication costs in men with com-
bined hyperlipidemia and a history of niacin noncompliance. J. Am. Diet. Assoc.
100: 218–224.

14. Sikand, G., Kashyap, M. L. & Yang, I. (1998) Medical nutrition therapy
lowers serum cholesterol and saves medication costs in men with hypercholes-
terolemia. J. Am. Diet. Assoc. 98: 889–894; 895–896 (quiz).

15. Delahanty, L. M., Sonnenberg, L. M., Hayden, D. & Nathan, D. M.
(2001) Clinical and cost outcomes of medical nutrition therapy for hypercholes-
terolemia: a controlled trial. J. Am. Diet. Assoc. 101: 1012–1023.

16. McGehee, M. M., Johnson, E. Q., Rasmussen, H. M., Sahyoun, N.,
Lynch, M. M. & Carey, M. (1995) Benefits and costs of medical nutrition
therapy by registered dietitians for patients with hypercholesterolemia. Massa-
chusetts Dietetic Association. J. Am. Diet. Assoc. 95: 1041–1043.

17. Rhodes, K. S., Bookstein, L. C., Aaronson, L. S., Mercer, N. M. &
Orringer, C. E. (1996) Intensive nutrition counseling enhances outcomes of
National Cholesterol Education Program dietary therapy. J. Am. Diet. Assoc. 96:
1003–1010; 1011–1012 (quiz).

18. Sheils, J. F., Rubin, R. & Stapleton, D. C. (1999) The estimated costs
and savings of medical nutrition therapy: the Medicare population. J. Am. Diet.
Assoc. 99: 428–435.

19. Franz, M. J., Monk, A., Barry, B., McClain, K., Weaver, T., Cooper, N.,
Upham, P., Bergenstal, R. & Mazze, R. S. (1995) Effectiveness of medical
nutrition therapy provided by dietitians in the management of non-insulin-depen-
dent diabetes mellitus: a randomized, controlled clinical trial. J. Am. Diet. Assoc.
95: 1009–1017.

20. Franz, M. J., Splett, P. L., Monk, A., Barry, B., McClain, K., Weaver, T.,
Upham, P., Bergenstal, R. & Mazze, R. S. (1995) Cost-effectiveness of medical
nutrition therapy provided by dietitians for persons with non-insulin-dependent
diabetes mellitus. J. Am. Diet. Assoc. 95: 1018–1024.

21. Pastors, J. G., Warshaw, H., Daly, A., Franz, M. & Kulkarni, K. (2002)
The evidence for the effectiveness of medical nutrition therapy in diabetes man-
agement. Diabetes Care 25: 608–613.

22. Glanz, K. (1985) Nutrition education for risk factor reduction and
patient education: a review. Prev. Med. 14: 721–752.

23. U.S. Preventive Services Task Force. (1996) Counseling to Promote
a Healthy Diet. In: Guide to Clinical Preventive Services, 2nd Edition. Washington,
DC: U.S. Department of Health and Human Services. http://odphp.osophs.
dhhs.gov/pubs/guidecps/default.htm.

24. Contento, I. R., Balch, G. I. & Bronner, Y. L. (1995) The effectiveness
of nutrition education and implications for nutrition education policy, programs,
and research: a review of research. J. Nutr. Educ. 27: 279–418.

25. Agency for Healthcare Research and Quality (AHRQ). (2000) Efficacy
of Interventions to Modify Dietary Behavior Related to Cancer Risk. Summary,
Evidence Report/Technology Assessment: Number 25. AHRQ Publication No.
01-E028, November 2000. Agency for Healthcare Research and Quality, Rock-
ville, MD. (http://www.ahrq.gov/clinic/epcsums/dietsumm.htm)

26. Whelton, P., Adams-Campbell, L., Appel, L., Cutler, J., Donato, K.,
Elmer, P., Grimm, R., Haskell, W., Havas, S., Horan, M., Lasater, T., Levine, D.,
Moser, M., Sacks, F. & Stamler, R. (1993) National High Blood Pressure
Education Program Working Group Report on primary prevention of high blood
pressure. 153: 186–208.

27. Joint National Committee. (1997) The sixth report of the Joint Na-
tional Committee on prevention, detection, evaluation, and treatment of high
blood pressure. Arch. Intern. Med. 157: 2413–2446.

28. Byers, T., Nestle, M., McTiernan, A., Doyle, C., Currie-Williams, A.,
Gansler, T. & Thun, M. (2002) American Cancer Society guidelines on nutrition
and physical activity for cancer prevention: reducing the risk of cancer with
healthy food choices and physical activity. CA Cancer J. Clin. 52: 92–119.

29. Delichatsios, H. K., Hunt, M. K., Lobb, R., Emmons, K. & Gilman, M. W.
(2001) Eat smart: efficacy of a multifaceted prevention in clinical practice. Prev.
Med. 33: 91–98.

30. Beresford, S. A., Curry, S. J., Kristal, A. R., Lazovich, D., Feng, Z. &
Wagner, E. H. (1997) A dietary intervention in primary care practice: the Eating
Patterns Study. Am. J. Public Health 87: 610–616.

31. Calfas, K. J., Sallis, J. F., Zabinski, M. F., Wilfley, D. E., Rupp, J.,
Prochaska, J. J., Thompson, S., Pratt, M. & Patrick, K. (2002) Preliminary

evaluation of a multicomponent program for nutrition and physical activity change
in primary care: PACE� for adults. Prev. Med. 34: 153–161.

32. Ockene, I. S., Herbert, J. R., Ockene, J. K., Merriam, P. A., Hurley, T. G.
& Gordon, M. S. (1996) Effect of training and a structured office practice on
physician-delivered nutrition counseling: the Worcester-Area Trial for Counseling
in Hyperlipidemia (WATCH). Am. J. Prev. Med. 12: 252–258.

33. U.S. Preventive Services Task Force. (1998) Clinician’s Handbook for
Preventive Services, 2nd ed. U.S. Public Health Service/International Medical
Publishing, Washington, DC. pp. 400–412.

34. Caggiula, A. W., Watson, J. E., Kuller, L. H., Olson, M. B., Milas, N. C.,
Berry, M. & Germanowski, J. (1996) Cholesterol-lowering intervention pro-
gram. Effect of the step I diet in community office practices. Arch. Intern. Med.
156: 1205–1213.

35. Pinto, B. M., Goldstein, M. G. & Marcus, B. H. (1998) Activity coun-
seling by primary care physicians. Prev. Med. 27: 506–513 (review).

36. Calfas, K. J., Long, B. J., Sallis, J. F., Wooten, W. J., Pratt, M. & Patrick,
K. (1996) A controlled trial of physician counseling to promote the adoption of
physical activity. Prev. Med. 25: 225–233.

37. Norris, S. L., Grothaus, L. C., Buchner, D. M. & Pratt, M. (2000)
Effectiveness of a physician-based assessment and counseling for exercise in a
staff model HMO. Prev. Med. 30: 513–523.

38. Lewis, B. S. & Lynch, W. D. (1993) The effect of physician advice on
exercise behavior. Prev. Med. 22: 110–121.

39. Marcus, B. H., Goldstein, M. G., Jette, A., Simkin-Silverman, L., Pinto,
B. M., Milan, F., Washburn, R., Smith, K., Rakowski, W. & Dube, C. E. (1997)
Training physicians to conduct physical activity counseling. Prev. Med. 26: 382–
388.

40. Bull, F. C. & Jamrozik, K. (1998) Advice on exercise from a family
physician can help sedentary patients to become active. Am. J. Prev. Med. 15:
85–94.

41. Logsdon, D. N., Lazaro, C. M. & Meier, R. V. (1989) The feasibility of
behavioral risk reduction in primary medical care. Am. J. Prev. Med. 5: 249–256.

42. Smith, B. J., Bauman, A. E., Bull, F. C., Booth, M. L. & Harris, M. F.
(2000) Promoting physical activity in general practice: a controlled trial of written
advice and information materials. Br. J. Sports Med. 34: 262–267.

43. Ashley, J. M., St Jeor, S. T., Schrage, J. P., Perumean-Chaney, S. E.,
Gilbertson, M. C., McCall, N. L. & Bovee, V. (2001) Weight control in the
physician’s office. Arch. Intern. Med. 161: 1599–1604.

44. Bowerman, S., Bellman, M., Saltsman, P., Garvey, D., Pimstone, K.,
Skootsky, S., Wang, H. J., Elashoff, R. & Heber, D. (2001) Implementation of
a primary care physician network obesity management program. Obes. Res.
9(suppl. 4): 321S–325S.

45. Stamps, P. L., Catino, D. C. & Feola, A. C. (1983) Treatment of
obesity in three rural primary care practices. J. Fam. Pract. 17: 629–634.

46. Molokhia, M. (1998) Obesity wars: a pilot study of very low calorie
diets in obese patients in general practice. Br. J. Gen. Pract. 48: 1251–1252.

47. Ockene, I. S., Hebert, J. R., Ockene, J. K., Saperia, G. M., Stanek, E.,
Nicolosi, R., Merriam, P. A. & Hurley, T. G. (1999) Effect of physician-delivered
nutrition counseling training and an office-support program on saturated fat
intake, weight, and serum lipid measurements in a hyperlipidemic population.
Arch. Intern. Med. 159: 725–739.

48. Lanza, E., Schatzkim, A., Daston, C., Corle, D., Freedman, L., Ballard-
Barbash, R., Caan, B., Lance, P., Marshall, J., Iber, F., Shike, M., Weissfeld, J.,
Slattery, M., Paskett, E., Mateski, D., Albert, P. & PPT Study Group. (2001)
Implementation of a 4-y, high-fiber, high-fruit-and-vegetable, low fat dietary in-
tervention: results of dietary changes in the Polyp Prevention Trial. Am. J. Clin.
Nutr. 74: 387–401.

49. Jack, B., Lasswell, A., McQuade, W. & Culpepper, P. L. (1990) A
follow-up survey of family physician’s interest and knowledge of nutrition. Acad.
Med. 65: 710–712.

50. Wells, K. B., Lewis, C. E., Leake, B., Schleiter, M. K. & Brook, R. H.
(1986) The practices of general and subspecialty internists in counseling about
smoking and exercise. Am. J. Public Health 76: 1009–1013.

51. Winick, M. (1993) Nutrition education in medical schools. Am. J. Clin.
Nutr. 58: 825–827.

52. Havas, S., Rixey, S., Sherwin, R., Zimmerman, S. I. & Anderson, S.
(1993) The University of Maryland experience in integrating preventive medicine
into the clinical medicine curriculum. Public Health Rep. 108: 332–339.

53. Morris, P. D. & Morris, E. R. (1988) Family practice residents’ com-
pliance with preventive medicine recommendations. Am. J. Prev. Med. 4: 161–
165.

54. Kottke, T. E., Foels, J. K., Hill, C., Choi, T. & Fenderson, D. A. (1984)
Nutrition counseling in private practice: attitudes and activities of family physi-
cians. Prev. Med. 13: 219–225.

55. Morbidity and Mortality Weekly Report. (1998) Missed opportunities
in preventive counseling for cardiovascular disease—United States, 1995.
MMWR 47: 91–95.

56. Eaton, C. B., Goodwin, M. A. & Stange, K. C. (2002) Direct observa-
tion of nutrition counseling in community family practice. Am. J. Prev. Med. 23:
174–176.

57. Galuska, D. A., Will, J. C., Serdula, M. K. & Ford, E. S. (1999) Are
health care professionals advising obese patients to lose weight? J. Am. Med.
Assoc. 282: 1576–1578.

58. Potter, M. B., Vu, J. D. & Croughan-Minihane, M. (2001) Weight
management: what patients want from their primary care physicians. J. Fam.
Pract. 50: 513–518.

NUTRITION ASSESSMENT/COUNSELING WITH REAP AND WAVE 561S

D
ow

nloaded from
 https://academ

ic.oup.com
/jn/article/133/2/556S/4687837 by guest on 16 August 2022



59. Wee, C. C., McCarthy, E. P., Davis, R. B. & Phillips, R. S. (1999)
Physician counseling about exercise. J. Am. Med. Assoc. 282: 1583–1588.

60. Glasgow, R. E., Eakin, E. G., Fisher, E. B., Bacak, S. J. & Brownson, R. C.
(2001) Physician advice and support for physical activity: results from a national
survey. Am. J. Prev. Med. 21: 189–196.

61. Valente, C. M., Sobal, J., Muncie, H. L., Jr., Levine, D. M. & Antlitz, A. M.
(1986) Health promotion: physicians’ beliefs, attitudes, and practices. Am. J.
Prev. Med. 2: 82–88.

62. Schucker, B., Wittes, J. T., Santanello, N. C., Weber, S. J., McGoldrick,
D., Donato, K., Levy, A. & Rifkind, B. M. (1991) Change in cholesterol aware-
ness and action. Results from national physician and public surveys. Arch. Intern.
Med. 151: 666–673.

63. Orleans, C. T., George, L. K., Houpt, J. L. & Brodie, K. H. (1985)
Health promotion in primary care: a survey of US family practitioners. Prev. Med.
14: 636–647.

64. Petrella, R. J. & Wight, D. (2000) An office-based instrument for
exercise counseling and prescription in primary care. The Step Test Exercise
Prescription (STEP). Arch. Fam. Med. 9: 339–344.

65. Levine, D. M. (1987) The physician’s role in health-promotion and
disease prevention. Bull. N. Y. Acad. Med. 63: 950–956.

66. Lasswell, A. B., DeForge, B. R. & Sobal, J. (1993) The importance of
nutritional issues among family physicians. J. Nutr. Educ. 25: 251–257.

67. Wechsler, H., Levine, S., Idelson, R. K., Rohman, M. & Taylor, J. O.
(1983) The physician’s role in health promotion—a survey of primary-care
practitioners. N. Engl. J. Med. 308: 97–100.

68. Wechsler, H., Levine, S., Idelson, R. K., Schor, E. L. & Coakley, E.
(1996) The physician’s role in health promotion revisited—a survey of primary
care practitioners. N. Engl. J. Med. 334: 996–998.

69. Hiddink, G. J., Hautvast, J. G., van Woerkum, C. M., Fieren, C. J. & Van’t
Hof, M. A. (1995) Nutrition guidance by primary-care physicians: perceived
barriers and low involvement. Eur. J. Clin. Nutr. 49: 842–851.

70. Cherry, D. K., Burt, C. W. & Woodwell, D. A. (2001) National Ambu-
latory Medical Care Survey: 1999 Summary. Advance Data from Vital and Health
Statistics, No. 322. National Center for Health Statistics, Hyattsville, MD. (http://
www.cdc.gov/nchs/data/ad/ad322.pdf)

71. Heywood, A., Firman, D., Sanson-Fisher, R., Mudge, P. & Ring, I.
(1996) Correlates of physician counseling associated with obesity and smoking.
Prev. Med. 25: 268–276.

72. Underbakke, G., Plane, M. B. & McBride, P. (2002) Provision of
Nutrition Advice in Primary Care Practice. University of Wisconsin, Madison, WI.

73. McBride, P., Underbakke, G., Massoth, K., Brown, R. L., Solberg, L. I.,
Ellis, L., Schrott, H. G., Smith, K., Swanson, T., Spencer, E., Pfeifer, G. & Knox, A.
(2000) Improving prevention systems in primary care practices: the Health
Education and Research Trial (HEART). J. Fam. Pract. 49: 115–125.

74. Michener, J. L. (1997) Nutrition, education, and family physicians.
Arch. Fam. Med. 6: 146–147.

75. Hunt, J. R., Kristal, A. R., White, E., Lynch, J. C. & Fries, E. (1995)
Physician recommendations for dietary change: their prevalence and impact in a
population-based sample. Am. J. Public Health 85: 722–726.

76. Pearson, T. A., Stone, E. J., Grundy, S. M., McBride, P. E., Van Horn, L.,
Tobin, B. W. & NAA Collaborative Group. (2001) Translation of nutritional
sciences into medical education: the Nutrition Academic Award Program. Am. J.
Clin. Nutr. 74: 164–170.

77. Ewing, J. A. (1984) Detecting alcoholism. The CAGE questionnaire.
J. Am. Med. Assoc. 252: 1905–1907.

78. Watkins, J. P., Eisele, G. R. & Matthews, K. O. (2000) Occupational
medical program alcohol screening. Utility of the CAGE and BMAST. J. Subst.
Abuse Treat. 19: 51–57.

79. Aertgeerts, B., Buntinx, F., Bande-Knops, J., Vandermeulen, C., Ro-
elants, M., Ansoms, S. & Fevery, J. (2000) The value of CAGE, CUGE, and
AUDIT in screening for alcohol abuse and dependence among college freshmen.
Alcohol Clin. Exp. Res. 24: 53–57.

80. Cherpitel, C. J. (1999) Screening for alcohol problems in the U.S.
general population: a comparison of the CAGE and TWEAK by gender, ethnicity,
and services utilization. J. Stud. Alcohol 60: 705–711.

81. Saitz, R., Lepore, M. F., Sullivan, L. M., Amaro, H. & Samet, J. H.
(1999) Alcohol abuse and dependence in Latinos living in the United States:
validation of the CAGE (4M) questions. Arch. Intern. Med. 159: 718–724.

82. Owens, J. A., Spirito, A., McGuinn, M. & Nobile, C. (2000) Sleep
habits and sleep disturbance in elementary school-aged children. J. Dev. Behav.
Pediatr. 21: 27–36.

83. Owens, J. & Dalzell, V. (2000) Use of a pediatric sleep tool in the
primary care setting: a pilot study. J. Dev. Behav. Pediatr. 21: 389–390.

84. Barner, C. W., Wylie-Rosett, J. & Gans, K. M. (2001) WAVE: a pocket
guide for a brief nutrition dialogue in primary care. Diabetes Educ. 27: 352–362.

85. National Institutes of Health, National Heart, Lung, and Blood Institute.
(1998) Clinical guidelines on the identification, evaluation, and treatment of
overweight and obesity in adults. The evidence report. Obes. Res. 6(suppl. 2).
(http://www.nhlbi.nih.gov/guidelines/obesity/ob_home.htm)

86. U.S. Department of Agriculture. (2000) Nutrition and Your Health:
Dietary Guidelines for Americans. (http://www.usda.gov/cnpp/DietGd.pdf)

87. U.S. Department of Agriculture, Center for Nutrition, Policy and Promo-
tion. (1996) The Food Guide Pyramid. Home and Garden Bulletin No. 252,
October 1996. (http://www.usda.gov/cnpp/pyramid2.htm)

88. Kris-Etherton, P., Eissenstat, B., Jaax, S., Srinath, U., Scott, L., Rader, J.
& Pearson, T. (2001) Validation for MEDFICTS, a dietary assessment instru-
ment for evaluating adherence to total and saturated fat recommendations of the
National Cholesterol Education Program Step 1 and Step 2 diets. J. Am. Diet.
Assoc. 101: 81–86.

89. Roe, L., Strong, C., Whiteside, C., Neil, A. & Mant, D. (1994) Dietary
intervention in primary care: validity of the DINE method for diet assessment.
Fam. Pract. 11: 375–381.

90. Retzlaff, B. M., Dowdy, A. A., Walden, C. E., Admire, J., Brekke, M. J.,
Mullis, R. M. & Hunninghake, D. B. (1997) The Northwest Lipid Research Clinic
Fat Intake Scale: validation and utility. Am. J. Public Health 87: 181–185.

91. Peters, J. R., Quiter, E. S., Brekke, M. L., Admire, J., Brekke, M. J.,
Mullis, R. M. & Hunninghake, D. B. (1994) The Eating Pattern Assessment tool:
a simple instrument for assessing dietary fat and cholesterol intake. J. Am. Diet.
Assoc. 94: 1008–1013.

92. Gans, K. M., Hixson, M. L., Eaton, C. E. & Lasater, T. M. (2000) Rate
Your Plate: an eating pattern assessment and educational tool for blood choles-
terol control. Nutr. Clin. Care 3: 163–169; 177–178.

93. Gans, K. M., Sundaram, S., Hixson, M. L., McPhillips, J., Linnan, L. &
Carleton, R. A. (1993) Rate Your Plate: an eating pattern assessment and
educational tool used at cholesterol screening and education programs. J. Nutr.
Educ. 25: 29–36.

94. Gans, K. M., Ross, E., Wylie-Rosett, J., McMurray, J., Risica, P. M.,
Strolla, L. O., Stewart, P. & Eaton, C. (2002) Rapid Eating and Activity Assess-
ment for Patients (REAP): a new tool to help physicians rapidly assess and
discuss nutrition with patients. Am. J. Prev. Med. (in press).

95. Bonjour, J. P., Chevalley, T., Ammann, P., Slosman, D. & Rizzoli, R.
(2002) Long-term increase in bone mass through high calcium intake before
puberty. Lancet 359: 2038. [No abstract available.]

96. NIH Consensus Conference. (1994) Optimal calcium intake. NIH
Consensus Development Panel on Optimal Calcium Intake. J. Am. Med. Assoc.
272: 1942–1948 (review). [No abstract available.]

97. Heaney, R. P. (2000) Calcium, dairy products and osteoporosis.
J. Am. Coll. Nutr. 19(suppl. 2): 83S–99S (review).

98. Wu, K., Willett, W. C., Fuchs, C. S., Colditz, G. A. & Giovannucci, E. L.
(2002) Calcium intake and risk of colon cancer in women and men. J. Natl.
Cancer Inst. 94: 437–446.

99. Holt, P. R., Atillasoy, E. O., Gilman, J., Guss, J., Moss, S. F., Newmark,
H., Fan, K., Yang, K. & Lipkin, M. (2001) Comparison of calcium supplemen-
tation or low-fat dairy foods upon epithelial cell proliferation and differentiation.
Nutr. Cancer 41: 150–155.

100. Jorde, R. & Bonaa, K. H. (2000) Calcium from dairy products, vitamin
D intake, and blood pressure: the Tromso Study. Am. J. Clin. Nutr. 71: 1530–
1535.

101. Miller, G. D., DiRienzo, D. D., Reusser, M. E. & McCarron, D. A. (2000)
Benefits of dairy product consumption on blood pressure in humans: a summary
of the biomedical literature. J. Am. Coll. Nutr. 19(suppl. 2): 147S–164S.

102. Zemel, M. B. (2001) Calcium modulation of hypertension and obe-
sity: mechanisms and implications. J. Am. Coll. Nutr. 20(suppl. 5): 428S–435S;
440S–442S (discussion).

103. Kennedy, E. T., Ohls, J., Carlson, S. & Fleming, K. (1995) The Healthy
Eating Index: design and applications. J. Am. Diet. Assoc. 95: 1103–1108.

104. Sciamanna, C., Gans, K. M. & Goldstein, M. G. (2000) Physician-
delivered nutrition counseling: why and how? Med. Health R. I. 83: 351–355.

105. Hark, L. & Deen, D., Jr. (1999) Taking a nutrition history: a practical
approach for family physicians. Am. Fam. Physician 59: 1521–1528; 1531–1532
(review).

106. Gans, K. M., Wylie-Rosett, J. & Eaton, C. E. (2002) Treating and
preventing obesity through diet: practical approaches for family physicians. Clin-
ics in Family Practice 4(2): 391–414.

SUPPLEMENT562S

D
ow

nloaded from
 https://academ

ic.oup.com
/jn/article/133/2/556S/4687837 by guest on 16 August 2022


