USDA Agricultural Research Service

Retrospective Assessment of National Program 107: 

EXECUTIVE SUMMARY
Description of Panel:
The Retrospective Review Panel NP-107 met in Beltsville, MD, on November 2-3, 2006, to conduct a review of USDA-ARS-NP-107 (Human Nutrition) research and progress since 2000.  The members of the Review Panel were 7 scientists external to the ARS, with expertise in various aspects of human nutrition including obesity, nutrition, biochemistry, physiology, and public health.  The Review Panel was provided with an accomplishment report that focused on 7 major components within the ARS program.   Individual projects were not assessed, but this was an overall review of progress made with representative reporting and references to selected publications from each component that were chosen by the National Program leadership staff.  The Review Panel was informed that the accomplishments of the National Program as a direct result of the research activities from 2000 to 2006 should be assessed against commitments and goals identified in the Action Plan created at the beginning of the National Program cycle.  The criteria used to assess the impact of research activities included the following:

· Research significantly advanced the knowledge of human nutrition 

· Research was innovative and significantly influenced other researchers in the same or related fields or yielded important new directions for research

· Research was used to formulate national dietary recommendations, i.e., Dietary Reference Intakes for United States (DRIs) or the Dietary Guidelines for Americans
· Research contributed to the development and/or implementation of government or industry policy or regulations (contributed to reports forming the basis for policy)

· Research resulted in new or improved scientific methods, tools or technologies developed by ARS and adopted by others (customers, stakeholders, consumers and/or other scientists).
· Research resulted in technology transfer such as timely public releases of food composition and national dietary survey databases, research products that have stimulated new business growth, and/or technology that has been patented/licensed leading to commercialization

Each member of the Review Panel was assigned a primary and secondary Component of the program to evaluate and all Panel members participated in the discussion of each component.  Members of the Panel wrote a document on their primary Component assignment and these were collated into a draft report by the Chair.  The draft report was critiqued, edited, and approved by all members of the Panel before submission of the Final Report.

The Review Panel is very grateful to the National Program Leaders and members of the ARS staff including David Klurfield, Molly Kretsch, Marilyn Low, Nadine Kessler, Rosemary Callahan, and Joseph Spence for their expert and friendly assistance during the preparation and write up of this report.  These individuals provided information, advice, and their expertise, and they were outstanding in their efforts to help the members of the Review Panel assess the NP-107 program. The Panel particularly appreciated the individual attention to administrative matters and travel assistance by Marilyn Low and Rosemary Callahan. It should be noted that the National Program Leaders who were responsible for putting together the information presented to the Panel were not involved in the initial planning of the goals or collection of the data, so they and the other ARS staff made heroic efforts to obtain the necessary information to facilitate the Panel’s review.

General Comments:
There were a number of general observations regarding the Research Report.  The first was that the report is incomplete.  The information provided to the panel was a summary of initiatives and projects that were selected to demonstrate progress towards the goals that were set in 2000.  Since this was the first Retrospective Report, many of the data sets that might be expected had not been identified previously and the ARS staff had to try to collect them.  For future reports, there is a need for better methods to capture information from the ARS sites with simple, efficient protocols that will allow conduct of research, simultaneous information collection, and easier reporting.  Some of the data needed for future reports are a full report on publications, average impact factors, personnel information, percent efforts, funding information, a better method for capturing work that is not publication driven, and an quantitative assessment of how ARS work influenced other investigators (for example, how many papers cited a particular ARS observation or new assay).  

The Panel felt that there was a tendency of some ARS sites to favor individual initiatives over the strategic plans of the ARS.  All ARS programs should consider themselves as part of the USDA team, with requirements for oversight, coordinated planning and goals, and realistic reporting requirements that are as efficient as possible.  Scientific freedom for individual investigators to pursue the projects of interest to them is very important, but scientists and institutions that accept USDA-ARS funding for their research must also accept the research plans and goals of the ARS and work within these constraints.  In turn, the ARS has the responsibility to foster individual initiative as much as possible.  

In setting USDA goals, it is critical to involve the Center Directors directly in the planning process to engage them with ownership in the outcomes, set specific goals and directions, and set milestones that will be noted.  In turn, Center Directors should involve individual scientists in proposing projects and strategic directions.  Failure to adhere to the plans, goals, and milestones should have recognition and consequences.  

The Reviewers felt that there may be some blurring of lines between USDA and other agencies such as NIH and NSF regarding research into specific disease areas.  USDA has a critical central role because it is responsible for foods and food research.  The presence of excellent facilities, equipment, and resources make the USDA a collaborator on many types of research and it can play a very important role in all of the other agencies’ research.  The USDA should seek to leverage its limited funds to achieve the maximum research output, not try to compete with the other agencies, particularly on disease oriented research.  ARS receives some funding from external industry sources and from the report it appears that this leads to commodity-driven research.  The ARS should identify specific foods that need to be studied according to priority areas that will have maximum effect on health, and consider recruiting industry partners as appropriate to share in the costs of the projects and to enhance the scientific quality of the work.

Some of the excellent investigators of the ARS have retired or are reaching retirement age.  Care should be taken to replace these individuals with high quality investigators.

As noted below, some of the projects described in various components of the report are excellent, others are marginal or poorly focused, and some are very good but have not taken advantage of their unique populations or resources and thus have been less productive than optimal.  The next section provides evaluations of the Components with ratings and recommendations for continuation, re-evaluation, or cessation of the individual research areas.
Critiques of Individual Components:

Component 1 - Composition of Foods:
Quality of Research Accomplishments:  High
The National Nutrient Data Laboratory produces, documents, and disseminates the most comprehensive and highest quality food composition information in the world.  This program component is critical to the goals and objectives of the Nutrition Program Action Plan and to the mission of ARS and adequate funding must be maintained.  Maintaining, up-dating and improving the USDA National Nutrient Database for Standard Reference (SR) is a vital part of the ARS Nutrition Program as it is considered the "gold standard".  

The scientists associated with this component of NP 107 should be commended for their excellent performance.  The laboratory released annual updates of SR (last in Sept 2006), developed specialized databases, developed new search tools and disseminated data via various modes to researchers and the public along with developing new analytical methods.
The panel urges ARS to consider the important balance between maintaining the strength of the available data for critical essential nutrients as food composition changes and analytical methodology improves with the need to gain new knowledge about previously unexamined food components.  Research on older, critical nutrients should not be neglected in favor of new, potentially less important food components.  A desirable goal is to examine the multiple variables that may impact nutrient composition of foods including region of the country, type of soil, genetic modifications etc.  Nutrition scientists need to know how much variation exists and whether or not the variations matter.  The scientists in the food composition laboratory might partner with other USDA groups, industry and/or commodity groups to pursue this goal.
Component 2 – Bioavailability of Nutrients and Food Components
Quality of Research Accomplishments:  High
Bioavailability research is important as a means of linking knowledge of the nutrients present in the food supply to knowledge of the requirements for these nutrients in the human body.  Component 2 is a logical and well-justified part of the USDA/ARS mission to improve human health through improved diet and better knowledge of human nutritional needs. 

Overall, this 6-year cycle has been successful in meeting researchable goals and providing new information that has been, or very likely will be, important in setting nutrient intake recommendations and policy.  Research on beta-carotene and vitamin K bioavailability has helped to clarify the wide range of bioavailability from natural foods.  Mineral bioavailability research has been strong, but there has been an overemphasis on some minerals and insufficient research on others. Particularly, research on the bioavailability and function of minerals not recognized as essential, or where human dietary deficiency is a minimal concern, seems less important. Novel techniques to provide stable and radioactive isotope food components for bioavailability studies and to construct methods to follow uptake and metabolism of these components, coupled with mathematical modeling for analysis of kinetics and biodistribution have been strengths of ARS research since 2000.

Component 3 – Nutrition Monitoring

Quality of Research Accomplishments:  High
National nutrition monitoring activities are critical to the nation and play a key role in shaping a variety of policies including food safety, child nutrition, food assistance and dietary guidance.  The United States has one of the most comprehensive nutrition monitoring programs in the world and the data collected for the National Health and Nutrition Examination Survey (NHANES) serves the needs of people in government, academia and the private sector.  

The Food Surveys Research Group had some very significant accomplishments during this period.  The development, refining and validation of the USDA Multiple-Pass Method (AMPM) dietary recall method is highly important.  Meshing the former CSFII and NHANES was a huge task and went smoothly producing a very good outcome.  Food Link is a major accomplishment and service to academics and practitioners.  The panel was pleased to learn that the Economic Research Service/USDA has taken responsibility for adding the Diet Health Knowledge Survey (DHKS) to NHANES.  
The panel urges that the DLW validation study of the AMPM proceed to publication. An abstract was presented on a subset of the work in 2003.  This was an expensive, massive study with major implications and the nutrition community is anxiously awaiting the results.

Component 4 – Nutrient Requirements

Quality of Research Accomplishments:  Medium
The work in this area is scientifically sound and some very important issues are being addressed.  However, there seems to be a lack of focus and a clear delineation of specific goals to be achieved.  The research should be focused on a few key areas so that they can be examined in more depth and produce data that will result in meaningful recommendations in a timely fashion.  

The research on vitamins D and K and that on nutrient requirements for bone health is very good. The research on the synergistic effect of dietary calcium and protein in enhancing bone health are key studies that have produced data that will significantly impact recommendations for intake of these nutrients.  Research on boron and silicon in relation to bone health and the large amount of resources devoted to copper metabolism may be of low priority and should be re-evaluated.

Key questions for future research are how to set dietary intake recommendations for food components for which there is no human requirement, but which may provide some biological activity that results in a health benefit (or disease reduction).  Also, further research is needed into recommendations for nutrient intakes at levels beyond basic nutrient needs or at levels beyond what the food supply can deliver in order to reduce chronic disease.  When are these substances in the field of nutrition and when in pharmacology? 

Component 5 – Health Promoting Properties of Plant and Animal Foods

Quality of Research Accomplishments:  Medium
There have been some good project outcomes but this research has only had marginal impact on overall knowledge of human nutrition and upon formulation of national dietary recommendations.  Not all of the research projects within this Component demonstrate focused goals.  Parts of this component are very diverse in their nature, and have had variable impact on human health.  There does not appear to be directed efforts in a sense of purposeful planning to achieve the goals set forth in 2000.
Among the advances in this Component are the research results on the effects of agricultural conditions on bioactive components in soybeans and broccoli and the work that led to FDA approval a health claim for barley.  The ongoing, large randomized trial with infant feeding of breast milk, soy or cow’s milk formula at the Arkansas facility is very exciting, timely and important.  ARS researchers developed a neonatal swine model that is useful for research in the area of probiotic bacteria.  
The publications related to blueberries and aging/cognition received a great deal of media publicity but are animal studies.  This work may in the long run be shown to impact health status of older Americans, but to date has been used mainly as a rationale for development of nutriceuticals.  The research on tea, cherries, and cinnamon are of interest but are not well integrated into the research goals of the ARS and appear to be commodity driven.  Work on diet and risk of eye disease commonly associated with aging has made limited progress in the last 5 years, so the outcomes cannot be rated as high.

Component 6 – Prevention of Obesity and Disease: Relationship Between Diet, Genetics, and Lifestyle

Quality of Research Accomplishments:  High
The relationship between specific nutrients and disease risk is often modified by a host of genetic differences among individuals and groups of individuals. This component of NP107 is directed toward elucidation of these differences as well as further examination of the role of specific nutrients and physical activity in obesity and chronic disease risk.
Examples of accomplishments within this component are quite impressive, but overall the component lacks focus.  This may be because the topic is quite broad and was a “catch-all,” but probably both problems contributed.  Examples of excellent research are the elucidation and examination of the importance of polymorphisms of perilipin, the combination of work on folate analysis and work on gene mutations of enzymes involved in folate metabolism, and the effects of ApoA1 polymorphisms on HDL response to polyunsaturated fatty acids.  Also, the study of Hispanic children to help sort out potential genetic/environment interactions and the assessment of infant and childhood feeding practices to alter brain development and function is very valuable.  The work on nutrient alteration of cancer risk has made valuable contributions to the literature.

Goal 5 of this component was to understand whether changes in physical activity alter long-term food intake and maintenance of healthy weight.  The project described for this goal, comparison of several popular weight reduction diets, was useful but did not address the stated goal of the component.
Component 7 – Health Promoting Intervention Strategies for Targeted Populations

Quality of Research Accomplishments:  Medium
The ability of ARS to engage in long-term research is particularly appropriate for this program component, and the idea of targeted populations of particular nutritional vulnerability complements the national nutrition monitoring effort under Component 3.  The sample goals articulated for this component during the period of review were three:  1) development of databases that can be used to identify diet practices to avoid obesity and other chronic health conditions; 2) show that an exercise program without intent to lose weight improves insulin sensitivity; and 3) identify, implement and test nutrition and physical activity interventions in low-income communities.

The two main areas of this component are the Geisinger Rural Aging Study (GRAS) and the Nutrition Intervention Research (NIRI) in the Mississippi Delta.  There have been some activities at the WHNRC/Davis and at the CNRC/Baylor.  The output of this program component in terms of publications has been very modest, but the publications are in excellent journals.  

The most notable policy impact of the work is a change in Texas school food policy following publication of work from the CNRC showing choices made by school children who had access to foods other than those in USDA-approved school meal programs.  Policies on sales of foods and soft drinks in schools have now been changed or developed in a number of states.  

The GRAS cohort is very valuable, and might produce competitive proposals to NIH and elsewhere for a wide variety of research opportunities.  The Mississippi Delta project output is minimal but must be considered in the context of the effort to start a nutrition center of research essentially from scratch in a generally resource-poor environment.  While the amount of funding dedicated to the Delta NIRI is not insignificant, its division among six institutions of higher learning and an ARS office means that the resources available for any particular investigator or project are not large.  This project needs adequate resources and vigorous leadership.  It is not clear that the leadership of the Delta NIRI is meeting the challenges effectively and the USDA should give careful attention to improving the productivity of this program.  

Both the GRAS and the NIRI populations would seem to be natural environments for the short-term and long-term research proposed under the new Obesity Prevention Research Initiative.  Both projects should be maintained, and sufficient resources assured that they can realize their potential for advancement of knowledge and improvement of health. Additionally, ARS Centers may consider developing work focusing on other target populations.  

 Potential Future Directions for ARS Research:
1. The Dietary Guidelines have been available and used for many years to make policies, but have never been adequately validated.  This should be a priority.

2. Obesity prevention from the dietary/foods point of view:  Physiology, biochemistry, exercise, and drugs questions are not necessarily USDA concerns and goals.  USDA should work with other agencies, particularly NIH for optimal efficiency.

3. Epigenetics is a critical research area of the future.  Nutrition is a major factor in the epigenetic expression of various health and disease states.  A coordinated focus with other agencies is important so that food/nutritional factors can be identified and evaluated.

4. The Report notes differences in nutrients in foods due to region of country, types of fertilizer, climate changes, genetic modifications, and others.  Research is needed on the variances in nutrients and factors the affecting them. This is a large task that needs to be coordinated with other components of the USDA and of the government.  These factors may have significant roles in epigenetic phenomena as well.

5. Diet and genetic interactions with chronic disease:  The ARS should focus on applied research, not necessarily basic science, to identify the whole animal consequences.

6. Nutrient requirements of children and elderly:  There are gaps in the information base for these age groups.  These areas need to have a careful, planned balance of macronutrient and micronutrient studies with priorities set by USDA, rather than being predominantly or exclusively investigator-driven.
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