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TO OUR READERS

T

his 2016 Signals Watch© is a supplement to the biyearly ILSI North America 2015 Science Trend
Report: Insights & Implications for the Future©. Because events are constantly emerging, changing, and reshaping research issues and opportunities, we developed this Signals Watch to capture
select emerging signals that may be of interest in 2016. Unlike the full Trend Report, the Signals
Watch is briefer, highlighting only events and implications for the food and nutrition fields. In this
report, we use the term signals to capture early innovations or disruptions that could be indicators
of what may come later (i.e., leading to a new trend or building on an existing one). For clarity on
what constitutes a signal, we have used the following Institute for the Future definition as a guide:
“A signal is typically a small or local innovation or disruption that has the potential to grow
in scale and geographic distribution. A signal can be a new product, a new practice, a new
market strategy, a new policy, or new technology [or research]. It can be an event, a local
trend, or an organization [or movement]. It can also be a recently revealed problem or state
of affairs. In short, it is something that catches our attention at one scale and in one locale
and points to larger implications for other locales or even globally.
Signals are useful for people who are trying to anticipate a highly uncertain future. They tend to
capture emergent [phenomena] sooner than traditional social science methods. Unlike trends,
they turn our attention to possible innovations before they become obvious. Unlike indicators,
they often focus our attention at the margins of society rather than the core. In this way, they
are more likely to reveal disruptions and innovations. Of course, local trends and indicators can
function as signals: when a trend hits a certain threshold, for example, it might be a signal of a
change in the larger population, as when an innovation moves beyond the lead user stage and
begins to diffuse much more rapidly.”

Methodology: Our criteria for final selections of the signals are based on qualitative assessment
and expert judgment. We used several filtering steps, including (1) identifying common threads
among the various data sources used; (2) checking against prioritization of various institutions (e.g.,
research and policy areas identified in the strategic plans, missions, or visions of federal agencies
[National Academy of Sciences, US Department of Health and Human Services, US Department of
Agriculture, National Science Foundation, US Department of Defense, and the White House] and
public and nonprofit institutions [World Health Organization, Food and Agriculture Organization
of the United Nations, Pan American Health Organization, European Food Safety Authority,
Food Standards Australia New Zealand, Health Canada, Pew Foundation, Robert Wood Johnson
Foundation, and New York Academy of Sciences]); (3) culling publicly available data from consumer
market research analyses and select publications and citations; (4) gathering opinions from academic scientists; and (5) conducting a review of the results, led by an internal trend review scientific
advisory panel of the ILSI North America Board of Trustees.
Limitations to the Signals Watch: Signals captured here are limited to what we have identified in
the public literature. This report is meant to stimulate awareness of emerging indicators and is not
meant to be used as the source for quantitative analysis or definitive conclusions. For more insights
on particular trends, we invite you to download the 2015 Science Trend Report, which offers deeper
and broader insights and implications for emerging trends.
Chor San Khoo, PhD
ILSI North America Senior Science Fellow
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GLOBAL HEALTH
A. Climate Change and Health
There is growing concern going into 2016 that there are limited data and knowledge on the long-term impact of prolonged climate change on environmental
ecology, agricultural production, human health, and infectious disease. Climate
change increases risks of respiratory stress, heat stress, mental anxiety, chemical
contamination, and spread of food-born, insect-born, and water-born diseases.
Climate change also increases risks of respiratory stress, heat stress, and cardiovascular risk factors. The effects of prolonged climate change on environmental
ecology, infectious disease, and health are understudied. Improvement in predictable models is needed, including more baseline information. Models for causal
relationships between climate change and patterns of infectious disease need to be strengthen to
measure multiple health outcomes, and they must control for cofounders (e.g., social and environmental). The impact of long-term climate change on the food chain and human nutritional and
health status remains to be evaluated.
Sources: McCarthy JJ, Canziani O, Leary NA, et al. Climate Change 2001: Impacts, Adaptation, and Vulnerability.
Contribution of Working Group II to the Third Assessment Report of the Intergovernmental Panel on Climate Change.
New York, NY: Cambridge University Press; 2001 [link]. National Academy of Sciences Committee on Climate,
Ecosystems, Infectious Disease, and Human Health. Under the Weather: Climate, Ecosystems, and Infectious Disease.
Washington, DC: National Academy Press; 2001 [link]. National Oceanic and Atmospheric Administration [link].
US Global Change Research Program [link]. World Health Organization [link].

B. Global Burden of Health
The first series of annual updates from the Global Burden of Disease, Injuries, and Risk Factor Study
2013 (GBD 2013) was published on 2015 September 11. Key findings are as follows:
••
••
••

••
••
••
••

Globally, all risks combined account for 57.2% of deaths and 41.6% of disability-adjusted lifeyears (DALYs).
Risks quantified account for 87.9% of cardiovascular disease DALYs.
Global DALYs: Six risks or clusters of risks each caused more than 5% of DALYs.
•• Dietary risks accounting for 11.3 million deaths and 241.4 million DALYs.
•• High systolic blood pressure accounting for 10.4 million deaths and 208.1 million DALYs.
•• Child and maternal malnutrition accounting for 1.7 million deaths and 176.9 million DALYs.
•• Tobacco smoke accounting for 6.1 million deaths and 143.5 million DALYs.
•• Air pollution accounting for 5.5 million deaths and 141.5 million DALYs.
•• High body mass index (BMI) accounting for 4.4 million deaths and 134.0 million DALYs.
Risk factor patterns vary across regions and countries and with time.
Leading risk factors in Sub-Saharan Africa are child and maternal malnutrition, unsafe sex,
and unsafe water, sanitation, and handwashing.
For women from most countries in the Americas, North Africa, and the Middle East, the
leading risk factor is BMI, compared with high systolic blood pressure as the leading risk in
most of Central Europe, Eastern Europe, South Asia, and East Asia.
For men, high systolic blood pressure and tobacco use are the leading risks in North Africa,
the Middle East, Europe, Asia, and South Africa.

☼☼ Implications: The GBD 2013 provides a baseline template to build future comparative risk
assessment with new data for exposure, relative risks, and evidence.
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Source: Forouzanfar MH, Alexander L, Anderson HR, et al.; GBD 2013 Risk Factors Collaborators. Global, regional, and
national comparative risk assessment of 79 behavioural, environmental and occupational, and metabolic risks or clusters of risks in 188 countries, 1990–2013: a systematic analysis for the Global Burden of Disease Study 2013. Lancet.
2015;386(10010):2287–2323 [link].

C. Canadian Health
i. Aging in Canada
For the first time in history, there will soon be more old people than young people in Canada.
—Yves Joanette, Scientific Director
Canadian Institute of Health Research Institute of Aging (2012)
From 2011 to 2031, the Canadian population is projected to increase to more than 40 million people and a shift in age structure is expected. The number of individuals aged ≥65 years will increase
from 15% in 2011 to 23% by 2031 (Figures 1 and 2). According to Statistics Canada, the number of
individuals aged ≥60 years will surpass the number of individuals aged ≤14 years. Compared with
other nations in Europe, the Canadian population is aging faster but the general trend is comparable
(FUTURAGE Project).

Figure 1. Projected Population Distribution by Age Group in Canada, 2011 and 2031

Image Source: POHEM-neurological, cerebral palsy model (Statistics Canada and Public
Health Agency of Canada [link].

The World Health Organization (WHO) reports that by 2050, the global population aged >60 years
will exceed 2 billion. Although the Canadian population is aging at a faster rate, the trend is comparable to other European countries.
In 2012, the Canadian Institute of Health Research (CIHR) Institute of Aging increased research
funding from $30 to $120 million between 2000 and 2015. The number of research grants was also
increased from 79 in 2000 to 987 in 2010.
The CIHR developed its 2013–2018 Strategic Plan, which aims to address four specific goals:
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Figure 2. Canadian Seniors by Age Group From 1921 to 2041

Image Source: CIHR [link].

1.
2.
3.
4.

Increase researchers’ awareness of the challenges posed by older people’s health and wellness.
Ensure that knowledge users and the general public participate in the research process from
the outset.
Incorporate all aspects of the individual and society that contribute to health and wellness.
Learn from the traditional values of Aboriginal peoples that foster positive attitudes toward
elders.

To fulfill these goals, two strategic directions were established:
1.
2.

Optimizing population health and wellness over the trajectory of aging, and
Addressing the complex health challenges of older adults.

Within these strategic directions are five guiding priorities, as shown in Figure 3. Many biomedical,
psychological, and translational research programs are noted in priorities 3, 4, and 5, including
major research programs such as the Canadian Longitudinal Study on Aging and the Cognitive
Impairment in Aging Partnership (international collaborative research on Alzheimer’s disease).

Figure 3. Priorities of the CIHR 2013–2018 Strategic Plan

Image Source: CIHR [link].
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☼☼ Implications: The sustained growth and prolongation of life of the Canadian older population gives rise to several health concerns, including long-term care for managing chronic
diseases, disabilities, and neurological conditions, and rising costs of care for these individuals. This burden on health and disability, as well as the need for informal caregiving
by families and friends, will tax the current Canadian health care system, with potential
economic consequences to individuals, caregivers, and the health care system. The CIHR
Institute of Aging strategic goals are comprehensive and holistic. They address issues
from multifaceted levels (individual, community, and population), taking into consideration
several influencing aspects. Outcomes from this program will be a great study ground for
understanding limitations and identifying elements for successful interventions for dietary
and health improvement, in addition to economic cost containment. Collaborative research
opportunities with the CIHR Institute of Aging may be of interest to stakeholders as well.
Source: Statistics Canada. The Canadian Population in 2011: Age and Sex [link].

ii. Food Insecurity in Canada
According to Statistics Canada, food insecurity rates in Canada were relatively stable between 2007 and 2012. About 5% of Canadian children and
8% of Canadian adults live in food-insecure households or do not have
access to a sufficient variety or quantity of food due to lack of money.
Data from 2011–2012 indicated that 1.1 million Canadian households (8.3%)
experience food insecurity. Of these individuals, 5.8% reported moderate
food insecurity and 2.5 % reported severe food insecurity. Nunavut had the
highest rate of food insecurity (36.7%), over four times the Canadian average (8.3%). The rate of food insecurity was three times higher in households
receiving government subsidies as the primary income source (21.4%)
compared with households with an alternate main source of income (6.1%).
Among households, single-parent families with children aged <18 years
reported the highest rate of household food insecurity (22.6%).
Food insecurity in Canada has received international attention, with a recent visit from the United
Nations Special Rapporteur who expressed concerns about the lack of a national strategy to address
this growing issue.
☼☼ Implications: Food insecurity affects children and older adults in households with lower
incomes. There are many consequences of household food insecurity, including inadequate
food intake and inability to gain access to a variety of foods for nutritional balance and
adequacy. Tarusak et al. found that adults and children in food-insecure households reported
lower intakes of milk, fruits, and vegetables. Adults in such households also have a higher
incidence of chronic diseases such as diabetes, hypertension, heart disease, depression,
and other neurological illnesses. Unlike the United States where there are federal programs
to address food insecurity, there are no coordinated government programs or policies to
address this issue on a federal scale in Canada. Current efforts are fragmented and provided
on a local or regional scale.
Sources: CIHR. Food insecurity. How big is the problem? [link]. Statistics Canada. Food insecurity in Canada. Updated
25 March 2015 [link]. Statistics Canada. Household food insecurity, 2011–2012. Updated 13 December 2013 [link].
Tarasuk V, Cheng J, de Oliveira C, et al. Association between household food insecurity and annual health care costs.
CMAJ. 2015;187(14):E429–E436 [link].
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D. US Health
Rates of adult obesity are high but steady, according to a new report from the Trust for America’s
Health and the Robert Wood Johnson Foundation (RWJF). The report examined the period from
1990 to 2014, and highlights are as follows:
••
••
••
••
••
••
••

Obesity rates in Arkansas, West Virginia, and Mississippi exceed 35%, and 22 states are at
≥30%.
Obesity rates in US adults in 1980, 1991, and 2015 were higher than 15%, 20%, and 30%,
respectively.
Nearly 17% of 2- to 19-year-olds and >8% of children aged 2–5 years are obese.
The highest obesity rates were seen in the southern and Midwestern states (23 of 25).
Diabetes was also highest in 9 of the 11 Southern states.
Obesity rates among blacks, whites, and Latinos were 47.8%, 42.5%, and 32.6%, respectively.
Obesity rates increased with age from 30.5% among 20- to 39-year-olds to nearly 40%
among 40- to 59-year-olds. Among children and teens (aged 2–19 years old), 22.5% of
Latinos, 20% of blacks, and 14.1% percent of whites were obese.
In 2015, RWJF announced that it was committing another $500 million over the next 10 years
to increase efforts to help children reach a healthy weight, starting in early childhood. There
will be five areas of focus:
•• Ensure children enter kindergarten at a healthy weight.
•• Make a healthy school environment the norm.
•• Ensure that physical activity is an everyday event for children and youth.
•• Make healthy foods and beverages affordable, available, and a desired choice in neighborhoods and communities.
•• Eliminate intakes of sugar-sweetened beverages for children under 5 years of age.

☼☼ Implications: Obesity rates in the United States are still high and pervasive, and obesity
diversity is an emerging area of concern.
Source: Trust for America’s Health and the Robert Wood Johnson Foundation. State of Obesity. Updated 21 September
2015 [link].

2
RESEARCH SIGNALS
A. Adolescent Health: Approaches to Reduce Cardiovascular Risks and Weight
What is the optimal lifestyle strategy to improve and maintain cardiovascular health
and weight in children? No optimal intervention strategy currently exists for effectively reducing obesity and cardiovascular risks in adolescents. With rates of obesity
and type 2 diabetes increasing among adolescents in the United States, especially
in males, there is an urgent need to develop validated intervention strategies that
can be pragmatically implemented over a prolonged or lifetime duration. Two
randomized controlled trials (RCTs) published in 2015 may provide some insights
into strategies to reduce cardiovascular risk.

i. Diet and Home Food Delivery
••

••

In a two-phase, 6-month RCT, de Ferranti et al. at the National Institutes of Health (NIH) found
no significant difference between low-fat and low glycemic-index dietary regimens in the
reduction of cardiovascular risk factors and weight in 27 children. Both diets were equally
effective in reducing cardiovascular risk factors compared to baseline.
Benefit was highest when food was delivered to the participants’ homes (2-month feeding
duration). However, improvements waned when home food delivery was stopped (4-month
feeding duration).

☼☼ Implications: These findings suggest that adding home food and educational delivery is
another intervention approach in addition to consumption of healthy foods, which also
improves adherence.
Source: de Ferranti SD, Milliren CE, Denhoff ER, et al. Providing food to treat adolescents at risk for cardiovascular
disease. Obesity (Silver Spring). 2015;23(10):2109–2117 [link].

ii. Cardiovascular Health and Interrupting Sedentary Behavior
••

••

Recent evidence suggests that short bouts of uninterrupted sitting reduce insulin sensitivity
and glucose tolerance while increasing triglyceride levels in both healthy and overweight/
obese adults. To date, the evidence on interrupting sitting has been mixed, attributable in
part to design and subject difference.
In an RCT with 28 normal-weight healthy youth (7–11 years), Belcher et al. reported that
interrupting sedentary time with brief moderate-intensity walking improved short-term
metabolic function (glucose, insulin, triglycerides, free fatty acids, C-peptides, cortisol, BP,
weight) in nonoverweight children without increasing subsequent energy intake. These
findings suggest that interrupting sedentary behavior may be a promising prevention strategy
for reducing cardiometabolic risk in children.

☼☼ Implications: Benefits of interrupting sitting with mild to moderate walking have been mixed
due in part to research design and sample differences. Future needs include evaluation of
the benefit of this strategy for both normal and overweight/obese children, and whether the
benefit is sustained over multiple days or longer.
Source: Belcher BR, Berrigan D, Papachrisotopoulou A, et al. Effects of interrupting children’s sedentary behaviors with
activity on metabolic function: a randomized trial. J Clin Endocrinol Metab. 2015;100(10): 3735–3743 [link].

6

7

Research Signals

B. Epigenetics and Health
i. Epigenetics and BMI
In a study by Dick et al., increased BMI in adults of European origin is associated with increased
methylation at the HIF3A locus in blood cells and in adipose tissue, suggesting that perturbation of
hypoxia-inducible transcription factor pathways may be involved in weight.
Source: Dick KJ, Nelson CP, Tsaprouni, et al. DNA methylation and body-mass index: A genome-wide analysis. Lancet.
2014;383(9933):1990–1998 [link].

ii. Epigenetic Changes and Aged-Related Macular Degeneration
a. Diet, Exercise, Smoking, and Genes and AMD
••
••

Diet, exercise, smoking habits, and genes interact synergistically to increase risk of
developing aged-related macular degeneration (AMD) according to a study by Meyers et al.
Meyers et al. found that women who carried two high-risk genetic alleles, smoked at least
7 pack-years, and were in the highest-risk diet and exercise categories were >4 times more
likely to have AMD compared with those women who did not have genetic risk factors, ate a
healthy diet, and engaged in at least 10 h/wk of light exercise.

☼☼ Implications: Unhealthy lifestyle and 2 CFH risk alleles act synergistically to increased risk of
early-onset AMD. Regardless of AMD risk genotype, eating an unhealthy diet and smoking
increased AMD risk. The good news is that AMD risk can be reduced by consuming a healthy
diet (consisting of adequate fruit and vegetable intake), adopting a moderate exercise regimen, and not smoking.
Source: Meyers KJ, Liu Z, Millen AE, et al. Joint associations of diet, lifestyle, and genes with age-related macular
degeneration. Ophthalmology. 2015;122(11):2286–2294 [link].

b. Lifestyle, Vitamin D Deficiency, and Genes and AMD
A recent National Eye Institute (NEI) article described findings from the
Carotenoids in Age-Related Eye Disease Study (CAREDS) study by Millen et al.
CAREDS involved 913 female participants. According to Julie A. Mares, PhD, the
researchers “…found that lifestyle contributions and vitamin D levels may play a
synergistic role with genetic factors to increase predisposition to developing
AMD. Vitamin D deficiency (blood level at <12 ng/mL of 25 hydroxyvitamin D) was
associated with a 1.8-fold increase in the odds of having AMD among women
with no risk alleles, but there was a 6.7-fold increase in the odds of having AMD
among women with two risk alleles, compared with women who had no genetic
risk alleles and adequate levels of vitamin D. The findings of the vitamin D study,
which was also funded by NEI, were published in JAMA Ophthalmology.”
☼☼ Implications: These studies support the importance of biological synergy in which a single
gene, lifestyle factors, and nutrition all act synergistically to mediate inflammation, which is
now recognized as a key mechanism involved in AMD. Emerging evidence suggests that
unhealthy lifestyle habits are associated with inflammation and that CFH risk alleles augment
inflammatory responses. Low vitamin D intake is linked to inflammation, which is thought to
enhance AMD development both directly and indirectly.
Source: Millen AE, Meyers KJ, Liu Z, et al. Association between vitamin D status and age-related macular degeneration
by genetic risk. JAMA Ophthalmol. 2015;133(10):1171–1179 [link]. NIEHS. Diet, exercise, smoking habits and genes
interact to affect AMD risk: NIH-funded study points to converging factors that drive disease-related inflammation
[press release]. 15 September 2015 [link].
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C. Circadian Rhythm Disruption: Circadian Control of Glucose Metabolism
There is increasing interest in studying circadian rhythms (CRs) and their impact on
hormonal, protein, fat, and glucose metabolism. Disruption of CRs, such as in
sleep disorders and diabetes, has been shown to impact metabolic functions,
digestion, and mental performance. Recently, Kalsbeek et al. found that disruption
of CRs increases risk for obesity and type 2 diabetes mellitus. In their study, the
authors describe the role of the molecular clock mechanism in the control of
glucose metabolism, and they discuss how disruption of these clocks may lead to
disturbances in glucose homeostasis.
☼☼ Implications: Although CRs and the gene clock have been studied for many years, recent
emerging research is indicating a broader importance of CR disruption in macronutrient
metabolism, hormonal metabolism, and the link to disease development. The effect and
impact of CRs on eating patterns and macronutrient metabolism will have implications on
nutritional status.
Source: Kalsbeek A, la Fleur S, Fliers E. Circadian control of glucose metabolism. Mol Metab. 2014;3(4):372–383 [link].

3

DISCOVERY SIGNALS
A. Reconstructing the Cerebral Cortex With 3D Mapping
A new NIH-sponsored study shows that axons and dendrites in the mammalian cerebral cortical region are connected not by proximity but by identity. This discovery
was made possible by new tools (diamond knife and 3D printing and mapping).
☼☼ Implications: These findings may provide valuable insights for food and
nutrition research. With this new mapping capability, the effects of food and
diet on the brain cortical regions most involved in behavior can be better
studied at the celllular and molecular levels. Such learning would enable more specific
information on how food chemicals, bioactives, and/or nutrients can affect the structure and
actions of the nerve axone, dendrites, glia, and synapses.
Source: Kasthuri N, Hayworth KJ, Berger DR, et al. Saturated reconstruction of a volume of neocortex. Cell. 2015;162(3):
648–661 [link].

B. Precision Medicine and Big Data
i. NIH Announces Framework for Building National, Large-Scale Research Cohort,
a Key Component of the President’s Precision Medicine Initiative
Many factors have converged to make now the right time to begin this ambitious project….
Americans are engaging in improving their health and participating in health research more than ever
before, electronic health records have been widely adopted, genomic analysis costs have dropped significantly, data science has become increasingly sophisticated and health technologies have become
mobile. We have to seize this moment to invest in these promising scientific opportunities to help
Americans live healthier lives.
—Dr. Francis Collins, Director of NIH
On 17 September 2015, the NIH announced a new plan to launch a national research cohort of ≥1 million Americans to expand knowledge and practice of precision medicine. NIH plans to move quickly
to build the infrastructure to be ready for cohort enrollment by 2016, with a goal of enrolling at least 1
million participants in 3–4 years.
According to NIH, the Precision Medicine Initiative (PMI) “…aims to enable a new era of medicine
through research, technology and policies that empower patients, researchers and providers to
work together toward development of individualized care. PMI includes many components with
efforts from across the federal government and was budgeted at $215 million in fiscal year 2016
by the President. NIH will lead efforts in cancer genomics, as well as the development of the participant cohort. Of the total proposed in FY16, $130 million was allocated to NIH to build the research
cohort.”
Among the scientific opportunities presented by this cohort, NIH is confident that this framework
will provide the ability to:
••

“Develop quantitative estimates of risk for a range of diseases by integrating environmental
exposures, genetic factors, and gene–environment interactions;
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••
••
••
••
••
••

Identify the causes of individual variation in response to commonly used therapeutics
(commonly referred to as pharmacogenomics);
Discover biological markers that signal increased or decreased risk of developing common
diseases;
Use mobile health (mHealth) technologies to correlate activity, physiological measures, and
environmental exposures with health outcomes;
Develop new disease classifications and relationships;
Empower study participants with data and information to improve their own health; and
Create a platform to enable trials of targeted therapies.”

PMI intends to recruit volunteers who will share core information related to their electronic health
records, health survey information, and mobile health data on lifestyle habits and environmental
exposures. In addition, they will be given a standard baseline examination for vital signs, medication assessment, and past medical history and participants would also provide a blood sample.
Participants will have access to their study results, along with aggregated results from all study
participants, and they will be provided with tools to make sense of the results. Privacy and security
safeguards will be an important element. The PMI cohort would be a highly interactive research
model, with participants as partners in the development and implementation of the research and
with significant representation in governance and oversight.
☼☼ Implications: This is an important breakthrough project that the food and nutrition fields need
to monitor closely and consider involvement in at the appropriate time. Many of the learnings
here can be applied to better and more targeted nutrition interventions. The template can be
adapted for addressing questions related to food intake and dietary patterns. Using the same
process, opportunities can be explored related to developing a “precision diet.”
Source: NIH [link].

C. Human Microbiome and Health: Going Beyond the Gut
The human microbiome has been a very active area of research in the last
several years. Many signals are emerging, adding to the richness of the
microbiome and health trend. Select relevant emerging studies of interest
to the food and nutrition fields are highlighted below. The last year has seen
movement toward efforts to evaluate and translate findings to food and
nutrition applications, including identifying knowledge gaps and defining
future research needs for pragmatic use. In fact, these emerging signals are
leading to paradigm shifts in the influence of the gut microbiome on other
systems, including the eye, brain, and the immune response.
Source: NIH [link].

i. Fungal Diversity in Human Skin
An NIH research project to define the fungal population throughout the skin has sequenced and
analyzed the DNA of fungi that inhabit skin sites of healthy adults. This work yields insights into the
role that fungi on the skin play in maintaining health and also how associated factors may contribute
to the formation of skin conditions. A single type of fungus, belonging to the genus Malassezia, is
predominant on the head and trunk. Hands, which harbor a great diversity of bacteria, are home
for relatively few types of fungi. By contrast, feet, including toenails, heels, and toe webs, contain
tremendous diversity. Human feet have the most diverse and complex sites. The research team also
found high measures of bacterial diversity and lower fungal diversity in the arms, but they found the
reverse to be true for sites on the feet. The team has also previously reported that bacterial diversity can be predicted by whether the skin is moist, dry, or oily. Fungal diversity, instead, seems to
depend on where a particular skin site is on the body.
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☼☼ Implications: Mapping the ecology and abundance of the microbiome on human skin would
provide better insights into how nutrients and food components may influence/regulate
dermal function and health. For example, does the microbiome in the skin influence salt
(sodium) deposition and excretion in the skin or vice versa? Does intake of bioactives provide
better dermal resilience against UV rays?
Source: Grice EA, Segre JA. The skin microbiome. Nat Rev Microbiol. 2011;9(4):244–253 [link]. Kong HH, Segre JA. Skin
microbiome: looking back to move forward. J Invest Dermatol. 2012;132(3 Pt 2):933–939 [link].

ii. Oral Microbiome and Health
Using a technology that allows a single bacterial cell to be isolated and its genome
sequenced, a new oral microbe was discovered that plays a role in oral health. This
method enables further study with species that cannot be cultured in the laboratory.
This oral organism is closely related to sulfate reducers, which are normally found in
salt marshes, sewer pipes, hot springs, and the human mouth. This type of bacteria
is elevated in people with periodontal disease, and this bacterial species uses a
unique coding scheme that allows it to compete and adapt in the complex oral
microbial environment.
☼☼ Implications:How would the oral microbiome affect taste and smell? Food sensory research
does not account for oral microbial diversities in subjects, which may significantly change
food taste and smell during sensory testing. Whether the oral microbiome plays a role in
mechanisms of flavor perception is unknown (i.e., effects on taste [saltiness, sweetness,
bitterness, sourness, umami etc], chemesthesis [carbonation, capsaicin, menthol, etc], and
smell). Mapping and elucidation of the oral microbiome could provide future opportunities
for pre- and probiotics.
Source: Campbell JH, O’Donoghue P, Campbell AG, et al. UGA is an additional glycine codon in uncultured SR1 bacteria from the human microbiota. Proc Natl Acad Sci USA. 2013;110(14):5540–5545 [link].

iii. Gut–Eye Microbiome Connection
A new study led by Caspi and her team at NIH suggests that eye uveitis may be caused by bacteria
in the gut that instruct T cells to attach to the retinal protein. Uveitis is an autoimmune disease that
is linked to 10% of visual disability in the United States. According to Caspi, the mechanism may
involve microbiota in the gut, which activate T cells to recognize retinal proteins. These activated T
cells then migrate through the bloodstream to the eye, where they attach to the retina protein and
cause the inflammatory response associated with autoimmune uveitis. The uveitis model demonstrates, for the first time, the gut–eye connection and could explain how autoimmune response
develops.
Source: Horai R, Zárate-Bladés CR, Dillenburg-Pilla P, et al. Microbiota-dependent activation of an autoreactive T cell
receptor provokes autoimmunity in an immunologically privileged site. Immunity. 2015;43(2):343–353 [link].

iv. Gut–Brain Microbiome Connection: A Paradigm Shift in Neuroscience
The discovery of the size and complexity of the human microbiome ecology has led to several
ongoing research studies to reassess the role the gut microbiome may play in diseases affecting the
central nervous system. Emerging evidence points to potential bidirectional signaling between the
brain and the gut microbiome, possibly mediated via multiple neurocrine and endocrine signaling
mechanisms. In a 2014 review, Mayer et al. stated that “… psychological and physical stressors can
affect the composition and metabolic activity of the gut microbiota, experimental changes to the gut
microbiome can affect emotional behavior and related brain systems. These findings have resulted
in speculation that alterations in the gut microbiome may play a pathophysiological role in human
brain diseases, including autism spectrum disorder, anxiety, depression, and chronic pain. Ongoing
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large-scale population-based studies of the gut microbiome and brain imaging studies looking at
the effect of gut microbiome modulation on brain responses to emotion-related stimuli are seeking
to validate these speculations.”
Source: Mayer et al. Gut microbes and the brain: paradigm shift in neuroscience. J Neurosci. 2014;34(46):15490–15496
[link].

v. Gut–Immunology Microbiome Connection: A Potential Cause of Allergy Development?
Several studies have emerged suggesting that allergies, commonly characterized by a hypersensitive immune reaction to originally harmless antigens, may
be linked to gut microbiota activities. Concerns about allergies stem from a
growing incidence of allergic diseases globally. According to the Institute of
Medicine (IOM), nearly 15 million people in the United States suffer from
allergies, and there are indications that this trend is also growing in developing
countries. Although gut microbiota have long been suspected to be involved
in allergies, related in part to lifestyle and the Western diet, developments in
genetic sequencing technology only recently made it possible to identify the
ecology and diversity of all species of commensal microbes in the gut. This
work has led investigators to propose that the gut microbiome may impact host systemic immunity
and metabolism, potentially leading to the development of various immunological diseases,
including allergies.
A review by Inoue and Shimojo describes several recent research findings on the microbiome/
microbiota and allergic diseases, including the results of several interventional studies using probiotics or prebiotics to prevent allergies. In another study, Prakash et al. proposed that probiotics such
as Lactobacilli and Bifidobacteria could be viable microbes for use in functional foods or dietary
supplements to beneficially influence the host. Studies with multiple probiotic formulations showed
potential success in modulating allergic rhinitis, atopic disorders, and food-related allergies. The
probiotic mechanisms involved in controlling hypersensitivity responses remain to be elucidated.
Microencapsulation has recently gained popularity as an oral delivery system for probiotic cells. This
may offer a more viable application route for future probiotic development targeted toward preventing allergies.
☼☼ Implications:This area of microbiome and hypersensitivity response has received so much
attention lately that the IOM held a workshop on this topic in 2015. More research is clearly
needed to validate probiotic biotherapeutics. Several challenges remain, including stability
of probiotics, lack of efficacy and effectiveness studies, microbiota quality, and regulatory
constraints on efficacy and effectiveness claims as well as definitions of probiotics as biologics versus food ingredients.
Source: IOM [link]. Inoue Y, Shimojo N. Microbiome/microbiota and allergies. Semin Immunopathol. 2015;37(1):57–64
[link]. Prakash S, Tomaro-Duchesneau C, Saha S, et al. Probiotics for the prevention and treatment of allergies, with an
emphasis on mode of delivery and mechanism of action. Curr Pharm Des. 2014;20(6):1025–1037 [link].

vi. Developing a Footprint for Microbiome Nutrition Research
In a new review article published in the Journal of Nutrition, Duffy et al. lay out priority areas to consider in order to advance microbiome and nutrition research. According to Duffy et al., “The gut
microbiome holds great potential for accelerating the translational pipeline, equipped with ‘-omics’
precision tools,… [which would] allow us to sculpt microbiome interventions with diet, prebiotics, probiotics, and targeted antibiotics to prevent and treat disease.” The following priorities were identified:
••

Accelerate translational pipeline with in vitro artificial gut systems, germ-free and gnotobiotic
animal models, and humanized model systems
•• Identify biomarkers, metabolites, and functional host-microbial cometabolism
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Conduct clinical safety efficacy studies to characterize the impact of diet alteration and
probiotic/prebiotic intake, and provide a proof of principle needed to direct future human
nutritional and clinical interventions
Construct systems framework for existing and new large cohorts (e.g., the National Children’s
Study) to study host–microbiome interactions
Develop integrated models for studying the long-term impact of undernutrition (or
overnutrition) in altering host–microbiome interactions and immune regulation, particularly in
infants, children, and the elderly
Develop Nutritional Systems Biology framework for scaling-up “-omics”–based technologies
and comprehensive assessments, including the following:
•• Metagenomes, epigenomes, microbiomes, metabolomes
•• Fermenting food and diet compositional measurement
Prebiotic and probiotic functional biomarker assessments and targeted interventions

☼☼ Implications: Although the Human Microbiome Project has generated findings, the state of
the science for nutrition translation is still in the early stages, including adapting many of the
tools developed for nutrition and food applications. The above priorities are good first steps.
Although probiotics have been on the market for a long time, regulatory challenges remain,
especially with respect to ensuring quality control of the microbial culture, effectiveness,
efficacy, and types of claims.
Source: Duffy LC, Raiten DJ, Hubbard VS, Starke-Reed P. Progress and challenges in developing metabolic footprints
from diet in human gut microbial cometabolism. J Nutr. 2015;145(5):1123S–1130S [link].

vii. Phase 2 of HMP
The Integrated Human Microbiome Project (iHMO) is the second phase of the NIH Common Fund’s
Human Microbiome Project (HMP) program. This program has three key projects:
••
••
••

Project 1: Pregnancy and Preterm: Multi-Omic Microbiome Study—Pregnancy Initiative (MOMS-Pi)
Project 2: Inflammation in the Gut (aims to characterize the gut microbial ecosystem for
diagnosis and therapy in inflammatory bowel disease)
Project 3: Prediabetes: Microbiome and Host Changes During Respiratory and Stress
Conditions in Individuals at Risk for Type 2 Diabetes

Source: NIH [link].

viii. New Research Areas for Funding
••
••

The NIH is announcing the release of a funding opportunity announcement (FOA) titled
“Exploratory Studies for Delineating Microbiome: Host Interactions in Obesity, Digestive and
Liver Diseases and Nutrition (R21).”
The National Institute for Environmental Health Sciences also recently developed its
“Microbiome: Partnerships for Environmental Public Health” initiative, and studies are
underway to assess the relationships between the environment, the microbiome, and human
health.

Source: NIH [link and link]. Franzosa EA, Huang K, Meadow JF, et al. Proc Natl Acad Sci U S A. 2015;112(22):E2930–
E2938 [link].

14

ILSI North America 2016 Signals Watch

D. Cracking the Olfactory Code
On 2015 September 21, the National Science Foundation (NSF) announced a $15 million award for
three groundbreaking programs to crack the olfaction code. Olfaction is vital for animal survival.
The mammalian olfactory system can discriminate between thousands of odors, and it can parse
out the different smells in complex odor combinations in a very short time burst. Yet mechanisms of
olfaction—including how the brain processes, identifies, and codes odors and translates them into
behavior—remain unknown. As part of the President’s Brain Research through Advancing Innovative
Neurotechnologies (BRAIN) initiative, the NSF awarded three large multidisciplinary programs $15
million, supporting over 17 research studies designed to transform understanding of neural coding
of odors.
“Olfaction is both an important and tractable problem in neuroscience,” said James Olds, assistant
director of the Biological Sciences Directorate at NSF. “By using the olfactory system, which is an
ancient system, as a model for neural circuits, we can gain insights into the fundamental principles
underlying neural activity and complex behaviors.” The three areas include:
••

••

••

Olfactory Navigation: This project will focus on the algorithmic and mechanistic processes
governing odor behavior (odor quantification and animal behavior). The principal
investigators are John Crimaldi, University of Colorado; Lucia Jacobs, University of California,
Berkeley; Jonathan Victor, Weill Cornell Medical College; Nathaniel Urban, University
of Pittsburgh; G. Bard Ermentrout, University of Pittsburgh; Katherine Nagel, New York
University Medical Center; and Justus Verhagen, John Pierce Laboratory.
Using Natural Odor Stimuli to Crack the Olfactory Code: This project will use insect models
to probe the olfactory circuit using natural odors to identify neurological features and
behaviors. The principal investigators are Brian Smith, Arizona State University; Aravinthan
Samuel, Harvard University; Elizabeth Hong, California Institute of Technology; and Tatyana
Sharpee, Salk Institute for Biological Studies.
Analysis of the Mammalian Olfactory Code: This project will study basic features of odor
recognition and perception (odor identity and valence encoded in the brain). The principal
investigators are Hiroaki Matsunami, Duke University; Sriram Kosuri, University of California,
Los Angeles; Dale Wachowiak, University of Utah; Marcelo Magnasco, Rockefeller University;
Vladimir Itskov, Pennsylvania State University; and Lisa Stowers, Scripps Research Institute.

Source: NSF [link].
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INNOVATION AND
TECHNOLOGY FORECAST
A. Combinatorial Forecasts: A Glimpse Into the Future Frontiers of Innovation
In 2014, the Institute for the Future (IFTF) released a forecast map for
frontiers in innovations, organized around 13 frontiers in innovation
(territorial fields). From these, the IFTF developed 20 combinatorial forecasts, or “big stories” or “hot spots,” that will shape the landscape of
technology in the coming decade. Each forecast is predicated on a common theme shared by at least four territorial fields. Within each forecast are
emerging signals (innovations, research, technologies, products) that
support the forecast. The IFTF approach yielded intriguing insights as to
what the innovation landscape will look like in the next several decades.
Several of the forecasts identified in the IFTF Innovation Maps correspond well with many signals
that ILSI North America has been tracking in the research fields as well. Some highlights relevant to
food and nutrition are shown in Table 1. For more information on the IFTF forecasts and to use the
interactive IFTF map, click here.
Source: IFTF [link]. NIH [link].

B. Digital Technology Trends
In a timely Forbes article, US-based business consultant Greg Satell predicted key trends that would
drive the future of technology.
1.

2.

3.

4.

No-Touch Interfaces: The path for the next new innovation toward no-touch interfaces could
be different from just voice. Microsoft’s Kinect, Apple’s Siri, and Google’s Project Glass are
examples of computers adapting to user experience. Pattern recognition technology has
advanced sufficiently that within a decade, interfaces will be seamless and “invisible.”
Native Content: Beyond social media and mobile and smart devices, the new digital battlefield will be in-home entertainment, with Netflix, Amazon, Microsoft, Google, Apple, and the
cable companies all competing to produce a dominant model. One emerging strategy is to
develop original programming in order to attract and maintain a subscriber base. For example, Netflix found success with their “House of Cards” series; Amazon and Microsoft quickly
announced their own forays into original content soon after.
Massively Online: In the last decade, massive multiplayer online games, such as World of
Warcraft, have enabled subscribers to play against thousands of players in real time. Such
games are highly engaging, capturing attention over long period, enhancing player experience, and reinforcing product resiliency in the market. This technology has recently been
applied in politics (Google Hangouts).
The Web of Things: The most pervasive and intrusive trend is the Web of Things, where just
about everything we interact with becomes a computable entity. For example, our homes,
our cars, and even objects on the street will interact with our smartphones and with each
other, seamlessly. The Web of Things is now being enhanced to the Web of Everything! There
are two complementary technologies that will put computable entities just about everywhere
you can think of: (1) near field communication, which allows for two-way data communication
with nearby devices; and ultra-low power chips, which can harvest energy in the environment. Some applications, such as mobile payments and IBM’s Smarter Planet initiative, will
become widespread in just a few years. Marketing will also be transformed, as consumers will
be able to seamlessly access digital products from advertisements in the physical world.
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Table 1. Institute for the Future Innovation Map Highlights for Food and Nutrition
Forecast
Balancing microbiome ecology
as an application for disease prevention, management, and health
maintenance.

Signals

Implications

Oral probiotics. Oral probiotics
are being developed in Germany
to maintain oral health. A sugarless mint laced with Lactobacillus
paracasei is being tested, aimed at
removing Streptococcus mutans in
the mouth.

A new wave of potential probiotics
that act at different body sites for
different functional benefits may
emerge in the future. However,
regulatory challenges remain
regarding probiotic definition, functionality, and support of any claims
on effectiveness and efficacy.

Sources: Probiotics and
Antimicrobial Proteins [link].
Doucleff M. Microbiome Candy:
Could A Probiotic Mint Help
Prevent Cavities? 2013 [link].

Human emotions and experiences become more quantifiable.
Thinking and feeling can be better
quantified using brain imaging
technologies, neural modeling,
and machine-learning algorithms.
More precise measures of different
types and levels of pain could be
gathered using neurofeedback
for comparison, modulation, and
manipulation of these feelings.

Biofeedback clothing. The Galvanic
Extimacy Responder sensors
measures human “excitement
levels” through colors. This special
clothing uses an LED collar sensor
for instant biofeedback; the data
are measured in colors without the
need for speech.

Biomanufacturing unites Mother
Nature with the man-made.
Bioengineering technologies are
transforming manufacturing (e.g.,
developing meat in a lab). With
biomanufacturing combined with
other technologies, there is the
potential for developing pharmaceuticals and artificial organisms
with new biologybased processes.

Bioprinting. Commercialization
of 3D-printed organs and tissues.
Organovo is planning to market
3D-printed organs and tissues
for developing functional human
tissues using proprietary 3D bioprinting technology. Their goal is to
create living and functional human
tissues. If this is successful, it will
lead to groundbreaking new therapies for organ replacement.
Scientists have recently been able
to modify cells to act like fully
functional computers (e.g., NIH has
been working on single-cell and
organ regeneration, as we reported
in the 2015 Science Trend Report).

Source: Sensoree [link].

Sources: Organovo [link]. NIH [link].

Precise and direct measurement
of human thinking and feeling
could lead to better models and
therapies.
Perhaps such application can be
extended to measure emotions
related to foods, and sensory perception of foods. However, there
will be challenges related to privacy
and definition of norms.

People and organizations involved
in manufacturing and production
will face new competitive dynamics
from bio-inspired processes and
designs. Can such innovation lead
to development of improved foods
with better nutrition and functional
qualities? With 3D printing, what
will be the potential of building a
sensory and olfactory tissue system
that allows for in vitro sensing,
tasting, and smelling?
Tissue chips built on the 3D
bioprinting concept are currently
being developed at the NIH
National Center for Advancing
Translational Sciences in collaboration with the Department of
Defense and the Food and Drug
Administration.

Innovation and Technology Forecast

5.

6.
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Consumer-Driven Supercomputing: The next phase of computing will be to overcome issues
on natural language interfaces. Currently, several companies are venturing into this field. For
example, IBM, Google, and Microsoft are racing to combine natural language processing
with huge Big Data systems in the cloud accessible anywhere. These systems will also be
connected to the entire Web of Things and to the collective sum of human knowledge. The
first of these, IBM’s Watson, costs $3 million to build, but that price will drop to about $30,000
in 10 years, well within the reach of most organizations.
When Computers Disappear: The next phase of technology will see computers embedded
invisibly into the Web of Things, into no-touch interfaces, and deep into our daily activities.
More and more future technologies will be increasingly consumer driven, and relevant to
needs.

☼☼ Implications: The food and nutrition fields should take note of the fast pace at which digital
technology is going and should take advantage of these emerging innovations to advance
food and nutrition research and product applications. These technologies will reset traditional methods of conducting research, offering faster and wider (even global) subject
recruitment, real-time data capture, individual data uniquely customized to a variety of areas
(individual, genetic, sociocultural, environment, lifestyle practices, food intake, purchasing behavior), faster analysis, cloud sharing, and voice-over versus key-in data processing.
Embracing these advances in digital technology will encourage future food and nutrition
investigators to become better trained in data sciences and design-based approaches to
maximize benefits from these innovations; otherwise, these disciplines will be left behind.
The digital technology revolution has taught us many things, the most important of which
is that the resiliency or staying power of an innovation or technology depends on the experience or satisfaction gained. This insight is further confirmed by the Adobe 2015 Digital
Trends Briefing, in which respondents placed the customer experience at the top of their list.
Source: Satell G. 5 Trends That Will Drive The Future Of Technology. Forbes. 2013 March 12 [link]. Adobe Systems.
2015 Digital Trends Briefing. [link].
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CONSUMER TRENDS
A. Canadian Trends
In August 2013, the Business Development Bank of Canada studied the purchasing behavior for
1027 consumers. The findings revealed the following key trends:
••

••

••
••
••

Buy-Local Movement: Canadian consumers are looking for healthy and locally made
products that fit their needs, they are price conscious, and they use the Internet to make
comparisons and search for value. Forty-five percent of consumers are shopping close to
home and buying locally made goods, and they are aware that buying Canadian-made
may be a better ethical and environmental choice. Eighty-seven percent think that it is more
environmentally responsible, and 97% said it helped the local economy. They also are paying
close attention to corporate business practices.
Health Awareness: The aging population is becoming more aware of healthy choices in food,
cosmetics, and ergonomically designed products. One-half of Canadians consider the health
impact of a product when making purchasing decisions and one-third are willing to pay a
premium for healthy products.
Frugality: Canadian incomes are stagnant and debt is high, and consumers are careful about
spending. An increasing portion of the population consisting of baby boomers will be on
fixed incomes.
Customization: Consumers are looking to get exactly what they want, and new technology
makes it possible for them to buy it.
Internet Usage: The survey revealed that 47% of consumers conduct an online search
before buying; 70% trust consumer opinions posted online; 33% are willing to pay more
for a healthier product; one in three consumers would pay 15% more for an ethically made
product; 45% have made an effort to buy Canadian; 24% have made an effort to buy from
their province or region; and two in three consumers say the main factor in a purchase is
lowest cost. Consumers use the Internet to find out where to buy products, to research how
much things cost, and to obtain product details, including dimensions, materials, and ratings.
Online reviews are critical, with 70% of buyers saying they are influenced by such reviews.

Source: CBC News. 5 Canadian consumer trends to shape the future of retail. 2013 Oct 21 [link].

B. US Consumer Trends
Recent reports from Nielsen and New Nutrition Business provide insights into current trends among
US consumers. The Nielsen 360 Study on Thriving in 2020 identified the following trends:
••
••
••
••

Consumers will become even more diverse (both in demographics and behavior),
challenging traditional ways to categorize them.
Owning and activating consumer data effectively will be a core competency for all marketers
and media companies.
Traditional media and ad markets will be more alike and meld into digital markets, but
significant investment is needed.
Consumer needs dictate what will and won’t change—and not everything will change.

In a New Nutrition Business report titled 10 Key Trends in Food, Nutrition & Health 2015, Julian
Mellentin states that “In 2015 ingredients and brands that are ‘naturally functional’ are surging, along
with ‘good grains’ and protein, while dairy is able to take advantage of its naturally health advantages
as never before. Old weight management business models are failing, start-ups are carving new
niches, low-fat eating is facing a long, slow death and every company that can is fighting for a piece
of the snacking market.” Mellentin identified the following 10 key trends in food and nutrition:

18

Consumer Trends

19

Intrinsically (naturally) functional and healthy/nutritious (e.g., nuts, chai)—predicted to be the
strongest indicator of success (this is not about clean labels or natural additives)
2. Snacks anytime anywhere and best way to test innovation without limits
3. Weight Wellness—market shifts leaving room for creative innovations for weight markets and
for entrepreneurship
4. Protein continues to be important, more so if “naturally functional”
5. Good carbs and bad carbs—steady interest in good grains
6. Dairy—making the most of dairy’s natural/intrinsic benefits
7. Free-from—the normalization of avoidance
8. Sugar—the new food demon?
9. Low fat on the decline—a long, slow death?
10. Digestive wellness—the secret driver of other trends?
1.

Sources: Louis C. Uncommon sense: Back to the Future: Perspectives on Thriving in 2020. Nielsen’s U.S. Consumer 360
conference. A panel of media industry experts to answer the question: “What do you predict will change by 2020, and
what will companies need to do to continue to thrive in that environment?” [link].; Mellentin J. 10 Key Trends in Food,
Nutrition and Health. London, UK: New Nutrition Business; 2015 [link].

C. European Consumer Trends
A recent Euromonitor International survey shows that European consumers trends share many of the
US and Canadian trends.
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

Concern about food value—quality, price, and experience
A more cautious approach to credit; more likely to use cash
People power, looking for personalization
Multicultural consumerism
The fight against obesity
New attitudes toward growing old
Experience-based consumption
The rise in social responsibility, and concerns about environmental pollution
The chemical backlash in foods and agricultural products
Mobile cocooning

Source: Euromonitor International. 10 Global Consumer Trends for 2012–2016 [link].

D. Global Trends
Globally, consumers are using the Internet to share their cultures. In an Ericsson ConsumerLab
survey of 23 countries, three of four consumers browse the Internet and half use social media every
day. Streamed programs will be the way of the future. The following are the top 10 trends observed:
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

The streamed future (streaming will be common globally for information and entertainment)
Helpful homes (gadgets and smart devices in homes; smart appliances)
Mind sharing
Smart citizens
The sharing economy
The digital purse
Personalized information
Living longer
Domestic robots
Children connect everything

Source: Ericsson Consumer Lab [link].

6

REGULATORY SCIENCES, POLICY,
PRIORITY, AND MOVEMENT
A. Regulatory Science Program at FDA and NIH
The US Food and Drug Administration (FDA) and NIH are partnering to establish a Regulatory Science Program, which is “…intended to improve the
assessment of experimental therapies, preventives, and clinical diagnostics.
Additional support for regulatory science will facilitate the translation of
biomedical research discoveries to improve prevention, treatment, and diagnosis of human health problems.”
This program is part of a joint NIH/FDA initiative in regulatory science, which
aims to “generate new knowledge and tools for assessing experimental therapies, preventives, and diagnostics. The Regulatory Science Program fosters the
development, evaluation and availability of new or improved tools, methods, standards, and applied
science that support a better understanding and improved evaluation of product safety, quality,
effectiveness, and manufacturing throughout the product life cycle. Advances in this area depend
on the incorporation of cutting-edge science and evidence-based knowledge into regulatory decision making.”
The FDA/NIH partnership is a further indication of the FDA strengthening its core program to modernize and advance methodologies, tools, and technologies for better decision making on research,
diagnostics, detections for evaluating safety, treatment, and prevention options. In 2013, the FDA
focused on the following key priority areas in its Strategic Plan.
1.
2.
3.
4.
5.
6.
7.
8.
9.

Modernize toxicology to enhance product safety
Stimulate innovation in clinical evaluations and personalized medicine to improve product
development and patient outcomes
Support new approaches to improve product manufacturing and quality
Ensure FDA readiness to evaluate innovative emerging technologies
Harness diverse data through information sciences to improve health outcomes
Implement a new prevention-focused food safety system to protect public health
Facilitate development of medical countermeasures to protect against threats to U.S. and
global health and security
Strengthen social and behavioral science to help consumers and professionals make
informed decisions about regulated products
In 2013, FDA added a ninth strategic priority: strengthening the global product safety net.
The agency has also emphasized the Importance of a strong regulatory science culture and
infrastructure.

☼☼ Implications: These priorities clearly indicate a strong science build-up and multidisciplinary
approaches within the FDA decision-making process. This has bearing on industry scientists
and demonstrates the need to utilize the right skill sets when working with the FDA on issues
and research.
Source: FDA [link].
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B. Antibiotic Monitoring
The US FDA held an update workshop on antibiotic monitoring on 2015
September 23. The National Antimicrobial Resistance Monitoring System
(NARMS), established in 1996, is a partnership between the FDA, the US
Centers for Disease Control and Prevention (CDC), and the US Department of
Agriculture (USDA) to track antibiotic resistance and foodborne Salmonella,
Campylobacter, and other bacteria. This national public health surveillance system
tracks changes in the antimicrobial susceptibility of certain enteric (intestinal)
bacteria found in ill people (CDC), retail meats (FDA), and food animals (USDA)
in the United States. The FDA arm of NARMS provides data about resistance in
bacteria isolated from retail meats. This is important because these data represent the major route of human exposure. NARMS produces annual summary reports on antimicrobial
resistance among bacteria isolated from humans, retail meats, and food animals.
Source: FDA [link].

C. Added Sugars
A new FDA proposal rule calls for inclusion of the percent daily intake (DRI) for added sugars, in
addition to the added sugars content on food labels. The DRI for added sugars would be <10% of
daily caloric intakes. The inclusion of a DRI was fueled by new research evidence reviewed by the
Dietary Guideline Advisory Committee (DGAC), linking lower intakes of sugar-sweetened foods and
beverages with a reduced risk of cardiovascular disease.
Health Canada has completed a consultation and published a proposed regulatory amendment in
the Canada Gazette Part I in June 2015. The amendment called for a % Daily Value for Total Sugars
on the Nutrition Facts table based on a 100-g/d total sugars daily value. The proposed amendments
also include changes to the ingredient panel to group sugars-based ingredients. However, they did
not require added sugar content to be declared on the label.
These proposed amendments were fueled by consultations with Canadian parents on improving the
information on nutrition labeling, as well as new guidance released by the WHO for sugars intake.
☼☼ Implications: If the FDA final decision is to include added-sugars content on food labels,
whereas Health Canada does not, there will be a harmonization challenge for products moving across the two borders, requiring separate food labels.
Sources: Watrous M. F.D.A. revises proposed Nutrition Facts label rule. Food Business News. 2015 July 24 [link].
Government of Canada. Proposed food label changes to sugars information. Updated 11 August 2015 [link].

D. US and Canada Food and Dietary Guidelines
i. US Dietary Guidelines
On 7 October 2015, the Agriculture Committee held a hearing with USDA Secretary Vilsack and
HHS Secretary Burwell to Examine Dietary Guidelines for Americans (DGA). The hearing focused on
the process for developing the 2015 DGA. Concerns were raised by Committee Chairman Conaway,
Rep. Jackie Walorski (R-IN), and Rep David Rouzer (R-NC), to Secretary Vilsack and Secretary Burwell
regarding recommendations received from the DGAC. The committee asked for details from the
USDA and HHS on their plans for reviewing the >29,000 public comments received. Chairman
Conway commented that, “Every American is affected by these nutritional recommendations, which
is why it is essential for them to be based on sound, consistent, and irrefutable science. However,
the DGAC greatly exceeded its scope with its February 2015 report by straying from traditional
nutritional recommendations and advising on wider policy issues like sustainability and tax policy.
The Agriculture Committee is committed to making sure the 2015 guidelines reflect the science, not
the individual policy positions of DGAC members. I am thankful to Secretary Vilsack and Secretary
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Burwell for their time and attention into this matter, and I look forward to reviewing the process and
content of the current recommendations.”
☼☼ Implications: Outcomes from this hearing will be important to note with regard to final
modifications of the DGAC recommendations (the USDA and HHS had confirmed that any
recommendations on food sustainability would not be included, as they were outside the
scope of the DGs mandate), timing of guidelines release, potential changes to future DG
process, and impact on future funding.
Source: US House [link and link].

ii. Canada’s Food Guide
Health Canada has committed to re-examining the science, policies, and
programs related to Canada’s Food Guide, last updated in 2007, to ensure that
it is current and useful for Canadians and the changing food supply. This
commitment is partially a result of criticism from academicians and clinicians,
who claim that the guide is outdated, observational, and heavily nutrient based
rather than food based.
Source: Henry M. Health Canada to re-examine every facet of Canada’s Food Guide. Toronto
Star. Published 12 June 2015 [link].

E. US and Canada Federal Agency Priorities
i. USDA
••
••
••
••

Ensure our national forests and private working lands are conserved, restored, and made
more resilient to climate change, while enhancing our water resources
Help America promote agricultural production and biotechnology exports as America works
to increase food security
Ensure that all of America’s children have access to safe, nutritious, and balanced meals
Create a USDA for the 21st century that is high-performing, efficient, and adaptable

a. USDA Agricultural Research Service
••
••

Microbes and combating antimicrobial resistance
Climate change: (1) decision support and data management tools to compare productions
systems under various climate change scenarios; (2) build new knowledge on the exposure
and sensitivities of agroecosystems to climate change; and (3) develop management
technologies and strategies to enhance sustainability, including more precise delivery of
agricultural inputs and more resilient plant varieties and animal breeds

b. USDA National Institute of Food and Agriculture
••
••

Formula programs: support growth for research, education, and extension activities
Agriculture and Food Research Initiative: food security, water resources, sustainable
bioenergy production, climate variability/change, childhood obesity prevention, food safety,
education, and literacy initiative

ii. NIH (Nutrition)
••
••
••

The development of a mathematical model that simulates weight and body fat in children in
response to changes in diet and physical activity
A new explanation for the link between red meat consumption and heart disease
Further understanding of how the diet and gut microbes interact to affect obesity
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The beginning of a large-scale clinical trial to investigate if a vitamin D supplement helps
prevent or delay type 2 diabetes in adults who have prediabetes

iii. Centers for Disease Control and Prevention
••
••
••
••

Combating antibiotic-resistant bacteria
Food safety
Global health security agenda
Health statistics

iv. Health Canada
••
••
••
••
••
••
••
••
••

Support health system innovation through the Advisory Panel on Healthcare Innovation
Strengthen openness and transparency as modernization of health protection legislation,
regulation, and delivery continues, specifically through implementation of the Regulatory
Transparency and Openness Framework Action Plan
Strengthen First Nations and Inuit health programming
Develop a new approach for consistent and aligned regulation of consumer health products
and natural health products that balances safety with appropriate oversight
Improve nutritional information on food labels and promote awareness, understanding, and
use of food labels to support Canadians in making healthy eating decisions
Enhance capacity in health risk assessment in support of horizontal Government of Canada
commitments to strengthen and modernize food safety
Work in collaboration with stakeholders to advance commitments in the Federal/Provincial/
Territorial Framework on Curbing Childhood Obesity through targeted knowledge
development and exchange initiatives
Implement a more regular evidence review cycle to help ensure Canada’s dietary guidance
remains scientifically sound, relevant, and useful
Develop innovative, interactive, and targeted tools as a means to communicate healthy
eating information to Canadians

☼☼ Implications: Areas in orange are potential areas of opportunity for ILSI North America committees to explore.
Source: Health Canada. Health Canada 2015–16 Report on Plans and Priorities. Updated 8 April 2015 [link].

F. Significant Reorganization
i. Office of Nutrition Research Within the NIDDK
On 1 August 2015, the National Institute of Diabetes and Digestive and Kidney Diseases (NIDDK)
established the Office of Nutrition Research within the NIDDK Office of the Director. The office will
replace the NIH Division of Nutrition Research Coordination. According to the NIH, the new office will
assist in leading a trans-NIH group that will strategically plan new initiatives for NIH nutrition research.
The office will also be closely aligned with nutritional sciences grant funding programs across the
NIDDK. The NIDDK is NIH’s largest funder of nutrition research.
☼☼ Implications: How will this impact the priority of and focus on nutrition research at the NIH?
Will this move strengthen (NIDDK has the biggest NIH budget) or weaken nutrition research
(loss in translation in a disease-based institution)? Who will be the nutrition champion and
voice within NIH? At a time when many NIH researchers and innovations are on the verge of
breakthroughs as well as potential translation to medical intervention and applications, how
would this restructuring raise attention for nutrition application? For example, how will we
get priority for nutrition research in tissue regeneration (nutrition requirement at the cellular and organ levels) and innovations in human microbiome research (pre- and probiotic
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applications), brain research (nutrition intervention and requirement for mental disorders,
trauma), precision medicine (moving to a precision diet?), and Big Data and analytics (for
breakthroughs in nutrition dietary pattern applications). ILSI North America can play a role in
working with the NIH to advise on food and nutrition priorities.
Source: NIH [link].

G. Innovation Versus Science: At What Point Do They Part Company?
In an August 2015 article titled “What
Innovation Can Learn From Science,” Kevin
McFarthing provides the following insights
into the similarities and differences in the
path to the finished product.
••
••
••
••
••
••
••

••
••

••

••

Innovation has a lot to do with the scientific method and can be practiced scientifically.
Scientific breakthroughs are often reported as being innovation. I’m a bit of a purist when it
comes to definitions, so if science produces inventions, they only become innovation if they
are implemented and add value.
Most innovation starts with an observation, a recognition that consumers or users see a need
for a new benefit; or even discovering a habit or practice that was previously unknown.
Innovators compile data and information that serve to increase and consolidate their
understanding of the current situation, which includes asking key questions, “why?”.
The new hypothesis must be testable, and consequently a prediction of the likely results of
testing can be made.
It’s rare that the first experiment works….
The phrase “the experiment has worked” is usually associated with a match between data
and hypothesis. However, an experiment works when useful learning is obtained – witness
Edison (“I’ve not failed; I’ve just found 10,000 ways that won’t work”) and Eric Ries’ Lean
Startup principles.
Innovators must be prepared to experiment repeatedly.
Once the experiments have proved the hypothesis, basic scientists make their conclusions
and prepare to communicate their results to their peers in the external world. Innovation
should work the same way, except the end result is not a scientific publication; it’s
introducing something new, like a product, service or business model that adds value to the
organisation. That’s why the scientific method of innovation has a different final step – exploit.
[The] final step is where innovation departs from the pure scientific method. In many –
perhaps most – cases, the innovator does not have all the information, hasn’t done all the
experiments they could, and needs to go to market with a “good enough” product rather
than a perfect one. That’s because innovation is just as much about launching at the right
time and the right price as it is with launching the right product. A judgment needs to be
made with the help of data. In other words, pragmatism comes before purity.
Science and innovation have many other things in common--both subject to bias, particularly
confirmation bias. There’s a healthy skepticism that looks for proof. They are both highly
competitive. They both require imagination coupled with discipline. Ultimately, they are both
about discovering the new.

☼☼ Implications: Science and innovation have often been used interchangeably. Although
the initial process of testing the hypothesis is similar, the end product, accomplishment, or
expectation may differ. Success for innovation differs in that success can come in the form of
an implementation (e.g., a guideline), a product, or a device made available to the public or
in the marketplace. For science, one end product of success is publication. Innovation can
learn a lot from science... can science learn pragmatism from innovators?
Source: McFarthing K. What innovation can learn from science. Innovation Fixer. 2015 August 26 [link].
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H. Citizen Science Movement on the Rise
According to Common Lab, a nonprofit research organization,
Citizen science is one form of open innovation, a paradigm where organizations solicit the
efforts of external contributors with unique perspectives who generate new knowledge and
technology, or otherwise bolster organizational resources… Projects in citizen science and
open innovation are usually designed to advance science or create new technologies… But
many projects have added impacts including supporting practices in education, management, and public policy. As illustrated by the Audubon Christmas Bird Count, citizen science
projects that contribute to scientific research also can support conservation through raising
awareness of environmental concerns. Information produced by citizen scientists also may
inform policy decisions.
☼☼ Implications: Citizen science has been successfully applied in space, astronomy, and environmental projects. Its value in food and nutrition research has yet to be tested, although
one could consider that an industry-initiated consumer in-home product is a form of “citizen
science” even though consumers usually get paid for their effort.
Source: Bowser A, Shanley L; Woodrow Wilson Center. New Visions In Citizen Science. 2013 November [link].

I. The Bioethics of Animal Research
The bioethics of animal research continues to be an area of growing concern among scientists
and the public. To provide some insight into the complexity of this emerging issue, an abstracted
perspective from the Hasting Research Center, a nonpartisan research center dedicated to bioethics
and the public since 1969, is provided below.
“Research involving animals has been a cornerstone of medical progress for more than two
centuries. For most of that time, it has also met with moral objections because of the suffering it can cause the animals. Though animal welfare laws in the United States and other
countries have reduced the number of laboratory animals and ameliorated their pain, ethical
concerns remain.
How can the number of animals used for experimentation—estimated to be 100 million
animals internationally each year—be reduced without reducing the quality of research? Do
some types of animals have higher moral status than others and, if so, is it ethically desirable to replace a “higher” species with a lower one in research? What constitutes humane
treatment of the animals and how can that be improved? What more can be done to develop
alternatives to animal models?
Some of the most heated debates are about experimentation on nonhuman primates,
particularly chimpanzees. The U.S. is one of two countries where invasive research in chimpanzees is still legal (Gabon is the other). Many consider such research unethical because
chimpanzees are humans’ closest relative, and like humans can feel anxiety, grief, and other
humanlike responses to distressing conditions. But their similarity to us also makes them
valuable for studying human diseases and treatments, including hepatitis C vaccine and
Alzheimer’s disease.
The greatest strides in replacing animals with nonanimal models are being made in testing
chemicals for toxicity to humans and the environment. Several federal agencies, including
the Environmental Protection Agency and the Food and Drug Administration, have joined
forces to develop alternative toxicology tests. But many kinds of research still depend on
animals. And new types of research are raising new ethical questions. There is a growing
interest in creating and then conducting research on animals that contain human genes and
tissue because they may make superior models for studying human disease processes and
possibly for developing personalized treatments. But what if human cells implanted into the
brains of animals gave them “consciousness” similar to that of humans? What if animals with
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human genes acquire certain human facial features? These are among the latest variations
on the enduring question about animal research ethics: how should we balance the obligation to treat animals humanely with the desire to benefit humanity?”
Source: The Hastings Center [link].
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About ILSI North America
The North American branch of the International Life Sciences Institute (ILSI North America) is a public,
non-profit scientific foundation that advances the understanding and application of science related
to the nutritional quality and safety of the food supply.
ILSI North America carries out its mission by sponsoring research programs, professional and educational programs and workshops, seminars, and publications, as well as providing a neutral forum
for government, academic, and industry scientists to discuss and resolve scientific issues of common
concern for the well-being of the general public. ILSI North America’s programs are supported primarily by its industry membership.
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John W. Faulkner
Director of Membership and Communications
ILSI North America
1156 15th Street NW, Suite 200
Washington, DC 20005-1743 USA
Tel: +1.202.659.0074, Ext 126
Fax: +1.202.659.3859
jfaulkner@ilsi.org
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