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Foreword

The past few years have seen unprecedented times for health and
wellness. Across the globe, the pandemic prompted sudden changes in
lifestyle that changed the nutrition and diet patterns of families every-
where. For many people, safeguarding immunity and prioritizing wellbe-
ing became the number one concern.

As we open up after the pandemic, what can we do to ensure the
optimum health of children? We need to advocate for support that enables
families to adopt positive eating habits and food choices. By redefining
our practice, we can do even more for our patients and those we care for.

The 98th Nestlé Nutrition Institute Workshop, held on the 11th, 14th,
and 17th October 2022, was delivered in collaboration with the Interna-
tional Academy of Nutrition Educators and NNEdPro Global Institute for
Food, Nutrition and Health.

On day 1 of the workshop, speakers from all over the world brought
fascinating insights on recent developments in nutrition and metabolic
health. Prof. Sumantra Ray discussed the connection between nutri-
tion, diet, and malnutrition, and explored why a multiagency approach is
needed to tackle malnutrition in all its forms. Prof. Naglaa Kamal looked
at why interventions in infancy are crucial to addressing the increasingly
global problem of obesity. Wrapping up day 1, Dr. Federica Amati investi-
gated how the pandemic and economic instability have made it harder to
address the global malnutrition challenge.

The second day of the workshop gave expert speakers the chance to
shed light on the emerging practice patterns in nutrition and healthcare
applications. Prof. Martin Kohlmeier examined the link between nutri-
tion and the development of a resilient immune system. Otilia Perich-
art-Perera, PhD, then took up a discussion on nutrition and immunity,
discussing key nutrients and supplementation in women and children.
Closing out day 2, Shane McAuliffe, RD, looked at how nutritional sup-
port could keep vulnerable people out of hospital, and help them recover
after treatment.

Day 3 of the workshop featured an illuminating panel discussion on
preparing for the future of nutrition in healthcare delivery. Prof. Sumantra
Ray, Celia Laur, PhD, Prof. Dhanasekhar Kesavelu, Dr. Katherine Martyn,
and Lauren Ball, PhD, discussed everything from how to ensure equitable
access to nutritious food to how nutrition professionals should approach
social media.
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As always, I hope you find the proceedings of this workshop thought-
provoking and insightful. By bringing together nutrition experts from
around the world, we can help refine and develop our field, and bring
even more benefit to the patients we care for.

Dr. Josephine Yuson-Sunga
Global Head of the Nestlé Nutrition Institute
Vevey, Switzerland
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Double Burden of Malnutrition and
Double Duty Actions

Sumantra Ray, Wanja Nyaga

Nutrition is defined as the total of the processes referred to as the
taking in and the utilization of food substances for growth, repair, and
maintenance. It involves ingestion, digestion, absorption, and assimila-
tion. Nutrition science is the study of nutrients in food, how the body
uses nutrients, and the relationship between diet, health, and disease
[1].

The words nutrition and nutrients cannot be used interchangeably,
but they are closely related. Nutrients are stored by the body in vari-
ous forms and drawn upon when the food intake is not sufficient. Spe-
cifically, nutrients are chemical compounds that are needed for growth
and metabolism. They must be supplied in the diets as they cannot be
synthesized in the body. Macronutrients and micronutrients are two
primary categories to describe the nutrient needs of animals. Macro-
nutrients are the protein, fat, and carbohydrates that the body needs in
large amounts to provide energy for us, as well as maintain the body’s
structure and systems. Micronutrients, including vitamins and min-
erals, are only needed in milligram or microgram quantities but are
essential for the support of metabolism and maintenance of health [1].

Malnutrition is a serious condition that happens when the diet
does not contain the right amount of nutrients, including inadequate
intake of one or more nutrients, excessive intake of one or more nutri-
ents, or an imbalance in the intake of nutrients. It presents in three
forms, including undernutrition, overnutrition (obesity and diet-
related noncommunicable diseases such as heart disease and diabetes),
and micronutrient deficiencies.

The double nutritional burden is the coexistence of undernutri-
tion alongside overweight or obesity which is a major driver of other
diet-related NCDs such as diabetes and stroke. This is prevalent in both
developed and developing countries [2]. Undernutrition can often be
accompanied by micronutrient deficiencies, and equally, those with
obesity may also be micronutrient deficient. The double nutritional
burden can occur not only in the same populations but also in indi-
viduals through the life course at different stages within the various



countries, cities, and communities who may be experiencing different
types of malnutrition. This double burden poses a huge challenge to
national policy, health policy, and resource allocation.

While the double burden of malnutrition may pose a significant
public health challenge for nutrition [3], related sectors, and actors,
they also present an important opportunity for integrated action. Pro-
grams and policies that aim to address the malnutrition burden through
double-duty evidence-based actions are likely to be both successful
and cost-effective [3]. Double-duty actions include interventions, pro-
grams, and policies that have the potential to simultaneously reduce the
risk of both undernutrition (including wasting, standing, micronutri-
ent deficiency) and overweight, obesity, or diet-related NCDs, includ-
ing type 2 diabetes, cardiovascular disease, and some forms of cancer
(4].

The type of action, and its effectiveness, will vary between and
within countries. Designing for double duty is not an approach of “one
size fits all” but a method of crafting nutrition actions that are appropri-
ate to the individual setting. For example, in the global nutrition report
[5], India has a higher prevalence of stunting and wasting as compared
to Australia; however, Australia has higher incidences of overweight
than India. Therefore, the double duty should be designed for different
situations to tackle specific nutrition problems.
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Evolving Trends in Eating Habits of
Children

Federica Amati, Sarah Armes

Fetal Programming is a theory that focuses on the importance of the
uterine environment during a critical period of the first 1,000 days from
conception to the second birthday. Insults or changes in this time can lead
to a permanent change in the structure or function of physiology and
metabolism in later life [1]. This research gave rise to the developmental
origins of health and disease hypothesis, in that environmental stressors,
such as suboptimal nutrition, induce metabolic changes in utero and pro-
gramme a higher risk of later chronic disease. Infant and child nutrition
in utero, but also in infancy and childhood, may affect long-term health.
Malnutrition is intergenerational in nature; poor nutrition starts in utero
among women with poor nutritional status, and extends throughout
the life course, affecting future generations. In low- and middle-income
countries, low-birth-weight babies are nearly two to five times more likely
to be underweight, stunted, or wasted during childhood [1]. This child
will grow into a malnourished adolescent, then an adult, and if female,
finally a malnourished pregnant woman, perpetuating the intergenera-
tional cycle of malnutrition. As a result, it is critical to act early to ensure
the best possible start in life [2]. In infancy, this may include adequate
care for low-birth-weight infants, adequate breastfeeding, vitamin A sup-
plementation, adequate immunization, minimized exposure to poverty,
minimized vertical transmission of infections, and avoidance of environ-
mental hazards. In early childhood, early nutritional intervention should
include adequate complementary feeding, growth monitoring, manage-
ment of wasting, and supplementation of iron, vitamin A, iodine and
zinc, Additionally, other interventions include adequate immunization,
minimizing exposure to poverty, avoidance of environmental hazards,
and maximizing positive caregiver interactions and social and cognitive
stimulation.

During the COVID-19 pandemic, enforced changes in social pat-
terns meant that children spent more time away from structured school
settings and isolated from support systems outside the home. As a
result, many children may have experienced increased stress, irregular



mealtimes, less access to nutritious foods, increased screen time, and
decreased physical activity. A study conducted during this time discov-
ered significant increases in BMI rates, with those already affected by
overweight or obesity and younger school-aged children experiencing
the greatest increases in BMI [3]. Additionally, families and households
who were already predisposed to socio-economic and health inequalities
may have experienced additional disruptions to income, food security,
and other social determinants of health. In recent years, there has been
an increase in multiple forms of food insecurity including physical avail-
ability and financial access [4]. According to the most recent Food Foun-
dation [5] survey, one in every four households with children (25.8%)
experienced food insecurity, affecting an estimated 4 million children in
the United Kingdom. This was the highest level of food insecurity since
the start of the pandemic. The pandemic has had a catastrophic impact on
the most disadvantaged and vulnerable groups in the United Kingdom,
and the issue of household food insecurity is far from resolved. Exacer-
bating the problem of food insecurity is the increasing global food prices.
This has huge implications for food security and health, particularly in
developing countries, such as Africa and Asia, where cereals contribute
as much as 70% of energy intake. The rising food prices have contrib-
uted to food insecurity in many low-income countries, which already had
increased food insecurity in response to the pandemic, adverse weather
events, and conflict.

There is a need for an intergenerational approach with cross-disci-
pline collaboration to impact the underlying determinants of malnutri-
tion including poverty, maternal health, education, and household food
security.
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Nutrition and Immunity

Martin Kohlmeier, Ebiambu Ondoh Agwara, Emmanuel Gyasi Baah

Good nutrition is a key precondition for effective immune function.
There is now robust evidence for the critical contribution of several spe-
cific nutrients to the immune response. Inadequacy of these nutrients is
relatively common which explains increased vulnerability to respiratory
tract infections in children and adults, not least the common infections of
nose and throat during the cold season.

Numerous nutrients are needed for an effective innate and acquired
immune response to infection [1]. Some of these, including vitamins A
and D, selenium, iron, and polyunsaturated fatty acids, play essential roles
in the proliferation and maintenance of epithelial cells and white blood
cells which are the body’s basic defense mechanisms. These nutrients are
found in several good food sources and can be supplemented if need be.

Nutrient deficiencies in vitamin A, vitamin D [2], omega-3 fatty
acids, iron, copper, and selenium appear to contribute to the development
and severity of respiratory tract infections. The COVID-19 pandemic
has further highlighted the importance of nutrition. The increased risk
of COVID-19 infection and more severe outcomes have become appar-
ent in populations living at high latitudes, such as North and Central
European countries, and Canada. Early in the pandemic, people living in
the northern half of the United States had 8-10 times the risk of dying
from COVID-19 than those in the southern half of the United States.
Self-described African Americans were twice as likely to die than light-
skinned Americans [3], also with a strong latitudinal gradient of the risk.
These two observations could point to an important role of vitamin D
because both are linked to differences in UV-mediated vitamin D produc-
tion in the skin.

Links between vitamin D deficiency and increased susceptibility
to COVID-19 infection were reported from both observational [4] and
interventional [5] studies, though results varied and appeared to depend
on both adequate dosing and early timing.

In the end, avoidance of deficiencies in critical nutrients as well as
having a good overall nutritional status and balanced metabolism is the
best starting point for a resilient immune system.
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Nutrition in Disease Recovery

Shane McAuliffe, Jenneffer Rayane Braga Tibaes

The topic of nutrition in disease recovery is extremely broad as the
impact of nutrition is so great on so many disease processes and out-
comes. To take a recent example, the COVID-19 pandemic has shone a
light on those in society who are most vulnerable, with many of these
groups intersecting with those at the highest nutritional risk in our com-
munities. This chapter will focus on some of the science and physiology
underlying the effects of disease on nutritional status and the effects of
nutritional status on disease course and recovery.

Infection increases the metabolic demand for energy-yielding sub-
strates (e.g., glucose, amino acids, and fatty acids) to facilitate the produc-
tion of immune system cells and mediators. These processes also require
vitamins and minerals, which act as cofactors in several metabolic reac-
tions. Therefore, an adequate nutritional status contributes to an effec-
tive immune response. On the other hand, suboptimal nutritional status
might result in blunted responses, as seen in different conditions of mac-
ronutrient deficiency [1].

From a public health perspective, the prevalence of malnutrition is
evident in the community when patients are admitted to secondary care.
Loss of appetite, which often develops during hospitalization, might be
either a consequence of an underlying health condition (e.g., pneumo-
nia), medical treatments (e.g., pain medication, chemotherapy), or social
factors, such as depression, social isolation, or advanced age. Both acute
and chronic illnesses are associated with loss of appetite and poor nutri-
tional intake, frequently accompanied by a proinflammatory state and
loss of lean and adipose tissues. Often, patients are discharged from the
hospital without adequate nutritional care, which contributes to the cycle
of worsened nutritional status, recurrent hospital admissions, and func-
tional decline (Fig. 1) [2].

Mortality from COVID-19 has been highest among older people and
those with comorbidities, who are also often most at risk of malnutrition
in society [3]. Numerous barriers exist to optimizing nutritional status
for those suffering from COVID-19 in the community before ever being
admitted to the hospital. These challenges exist more widely across mul-
tiple patient groups, related to specific illness-associated nutrition impact
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Fig. 1. Adapted from BAPEN Malnutrition Carousel [4]. Adapted from the
original with the kind permission of Prof. Marinos Elia, British Association for
Parenteral and Enteral Nutrition.

symptoms. Accordingly, a focus on nutrition in the rehabilitation process
should be an important priority. To promote optimal recovery from ill-
ness and build a more resilient population for future health challenges
and pandemics, a focus on nutrition increasingly appears to be of para-
mount importance [4].
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The Future of Nutrition Care in Health
Systems

Celia Laur, James Bradfield, Lauren Ball

Leading health systems of the future will embed support for healthy
eating as a core component of care. In this chapter, we describe three ways
that health systems can act to provide support for healthy eating: (1) being
agile in service delivery to adapt to individual's ever-changing support
needs, as well as contribute to broader health and food system decision-
making; (2) prioritize food as an individual’s right to health, and take
responsibility for ensuring access to nutritious foods when required; and
(3) upholding evidence-informed implementation strategies to underpin
evolving healthcare systems. These three interconnected strategies will
support the future of nutrition care considering individual and system-
level factors.

Agile Healthcare Systems

Within an agile healthcare system, the changing needs of individu-
als need to be considered within the interconnected aspects of a complex
system. Leading health systems of the future need to focus on individual
needs while maintaining sustainability and equity across populations.
Food and healthcare systems are, and should be, strongly interconnected
due to the significant role of food in human health. However, food sys-
tems have changed significantly as technology and agriculture have
advanced. Not only do these changes impact food quality and access, they
also impact the healthcare system. The COVID-19 pandemic clearly illus-
trated the interdependence between health and food systems. For exam-
ple, disruptions to food supply chains limited access to certain foods and
products, which impacted people’s health and put additional strain on
individuals and healthcare services [1]. The pandemic also strained busi-
ness operations in the food industry. The interconnected nature of these
systems cannot be ignored and learnings from the COVID-19 pandemic
need to be considered in developing more agile, equitable, and sustain-
able food and healthcare systems that acknowledge their connection and
interdependence.



An Individual’s Right to Health

The right to health and the right to food are highly connected. While
healthcare systems need to be agile to rapidly provide what is needed for
the societies that we live in regarding healthy food and quality of care,
there are differences in how this looks between countries and populations.
Equitable access to health services and high-quality food is a longstanding
issue in many countries. In the past, healthcare actions have not genuinely
demonstrated the vast impact of these issues, and this cannot be ignored
any longer. Change is needed to find equitable and sustainable approaches
to provide long-term access to healthy, high-quality food, regardless of
why people do not have access, e.g., socioeconomic, geographical, or a
natural disaster.

Evidence-Informed Implementation Strategies

To develop agile food and healthcare systems, evidence-informed
implementation strategies at the individual, organizational, and systems
levels are needed. At the individual level, behavior change theories can
be crucial to support sustained change. For example, the COM-B model
articulates how individuals need the Capability, Opportunity, and Moti-
vation to change behavior [2] For example, for an individual to move
toward eating a healthier diet, they need the knowledge and skills (Capa-
bility) to know what to buy and how to prepare it. Individuals also need
the Opportunity, such as an income that allows them to buy healthier
food, access to food to purchase, and space to prepare the food. Motiva-
tion is also needed to change their eating patterns. All three elements are
needed to encourage behavior change. However, individuals live in sys-
tems, and each aspect of the COM-B model is impacted by where people
live, the availability of food, the political structure, and other complex and
systems-level factors.
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Globesity and Increasing
Noncommunicable Diseases

Naglaa M. Kamal, Sara A. Abosabie, Salma A.S. Abosabie

Globesity, the global obesity epidemic, has become a significant con-
cern affecting individuals across various age groups from infancy to the
elderly. Adult obesity is more prevalent worldwide than undernutrition,
while pediatric obesity rates have reached approximately 5.9% in children
under 5 years. The impact of obesity extends to both communicable and
noncommunicable diseases. Notably, during the COVID-19 pandemic,
obesity was associated with worse outcomes, including increased disease
severity and mortality [1]. Furthermore, the lockdown measures imple-
mented during the pandemic resulted in reduced physical activity, con-
tributing to a significant increase in BMI among children aged 2-19 years
as reported by Kompaniyets and colleagues [1].

Obesity is strongly linked to noncommunicable diseases, leading to
substantial medical and economic burdens. It affects multiple organ sys-
tems, resulting in various comorbidities such as idiopathic intracranial
hypertension, systemic hypertension, metabolic-associated liver disease,
gall bladder disease, pulmonary function abnormalities, obstructive sleep
apnea, increased cancer risk, and endocrine abnormalities, among others.

The etiology of obesity is complex and involves both unmodifiable
and modifiable factors. Unmodifiable factors include genetics, ethnicity,
and intrauterine factors, while modifiable factors encompass diet, life-
style, socioeconomic status, physical activity, sleep patterns, and dysbiosis
[2].

Efforts should be directed toward preventing and managing the
globesity epidemic through a comprehensive, multimodal integrated
action plan that addresses different levels of prevention. The primary goal
of this action plan is to achieve and maintain an energy balance through-
out an individual's lifespan. Early intervention is crucial due to increased
plasticity and reduced adverse effects of lifestyle changes, aligning with
the life course model of obesity and noncommunicable diseases (Fig. 1)
(4].

Intervening early to break the cycle of childhood obesity is funda-
mental. This can be achieved by reducing obesity in pregnant women,
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Fig. 1. Life-course model of obesity and other noncommunicable disease
risk. Reproduced from Hanson [3].

promoting breastfeeding as the optimal postnatal nutrition, and ensur-
ing proper formula preparation for infants who are not breastfed. It is
well-established that high protein content in infant formula during the
first year of life can have insulinogenic and adipogenic effects. Therefore,
using lower protein infant formula can positively impact BMI trajectories
up to 11 years, resulting in similar BMI values at adiposity rebound as
observed in breastfed infants [5].

Supplementing infant formula with human milk oligosaccharides is
essential to maintain a healthy intestinal microbiota. Preserving micro-
biota homeostasis and preventing dysbiosis have implications for prevent-
ing obesity, metabolic syndrome, and noncommunicable diseases [6].

In addition, healthy weaning practices and promoting a balanced
diet for toddlers and children are crucial. This includes limiting the con-
sumption of sugary and fatty foods and beverages and curtailing their
promotion on television and digital media. Implementing clear labeling
for food products containing high sugar, high fat, trans fat, saturated fat,
and artificial sweeteners should be mandatory. Further measures, such as
banning the sale of unhealthy foods in schools and increasing taxes on
such products, can help reduce their consumption [4].
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Promoting physical activity and encouraging children and their par-
ents to engage in regular exercise are important strategies. Additionally,
maintaining adequate sleep duration is beneficial in supporting overall
health and well-being. It is crucial to monitor healthy nutrition practices
throughout the human life cycle, with the active involvement of pediatri-
cians and society as a whole, for the effective prevention and management
of obesity [4].
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Nutrition and Immunity: Key
Nutrients and Trends in Nutrient
Supplementation in Women and
Children

Otilia Perichart-Perera

Micronutrient deficiencies represent a public health problem world-
wide. One third of the population suffer from at least one micronutri-
ent deficiency. Pregnant women and children are particularly affected
groups, as well as individuals living in low- and middle-income countries
(LMICs). Anemia, iron, vitamin A, iodine, and vitamin D deficiencies
are prevalent in many countries. Even though micronutrient intakes have
improved around the world, there are still inadequate intakes of some
nutrients in many countries, including calcium, iron, zinc, vitamin A, and
vitamin C [1].

In this context, and considering the COVID-19 pandemic, it is very
relevant to improve nutritional status around the world. It is well known
that nutrition plays a key role in strengthening the immune system. A
healthy dietary pattern provides adequate quantity and quality of pro-
tein, which is associated with a reduced risk of infection. Also, a healthy
diet includes an adequate amount of total fat and healthy fats, specifi-
cally monounsaturated and polyunsaturated fat (PUFA). Omega 6 PUFA
may have proinflammatory effects, while omega 3 PUFA (eicosapentae-
noic acid-EPA and docosahexaenoic acid-DHA) exerts antiinflammatory
effects, among other health benefits. Only some countries in the East Asia
region meet the daily intake recommendation of DHA (250 mg per day).
Monounsaturated fat may have antioxidant, antimicrobial, and antiviral
effects. A healthy diet also provides high-quality carbohydrates (low gly-
cemic index and/or high-fiber foods) (grains, legumes, fruits, vegetables,
milk) and limits high glycemic index foods and added sugars, which
have been associated with higher concentrations of C-reactive protein
and proinflammatory cytokines. A healthy diet provides many nutrients
with antiinflammatory and antioxidant properties. Vitamins D, A, E, C,
B-complex, selenium, zinc, and iron, among others, elicit immune boost-
ing properties, and the deficiency of any of these micronutrients is det-
rimental to the immune function (Fig. 1) [2, 3]. In this context, nutrient
supplementation may be relevant in some individuals and populations.
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Fig. 1. Healthy dietary pattern food components that play an important role
inimmunity.

For pregnant women, the World Health Organization recommends iron
and folic acid (preconceptionally) supplementation. In women with a high
risk of preeclampsia and low calcium intakes, calcium supplementation is
necessary to reduce the risk of preeclampsia. In women with nutrition
deficiencies, malnutrition, food insecurity, or vulnerable groups, multiple
micronutrient supplementation (MMS) is recommended. MMS appears
to decrease the risk of low birth weight (LBW) and small for gestational
age (SGA) newborns, and probably, the risk of preterm birth. Other nutri-
ents, such as DHA, zinc, and vitamin B12, may be needed, particularly in
the presence of deficiencies or with inadequate intake of these nutrients
[4]. In the case of vitamin D, controversy exists about doses and bene-
fits of supplementation, but recent evidence has shown possible protec-
tion against gestational diabetes, as well as LBW and SGA newborns.
In children, vitamin A supplementation is associated with a reduction
in all-cause mortality, and mortality associated with diarrhea and zinc
supplementation, mainly in Asia, has been shown to decrease the risk of
acute respiratory infections [5]. In terms of immunity in adults, vitamin D
supplementation appears to reduce the probability of intensive care unit
admission in hospitalized patients with COVID-19, and to decrease the
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risk of mortality. No clear effect has been observed for primary preven-
tion of COVID-19 [6]. Some studies in adults, mainly in North America,
have shown that vitamin D supplementation reduces the risk of respira-
tory tract infections, while other studies have not [5]. This concern for
improving immunity in some individuals has led to an increase in the use
of supplements. In general, people using supplements tend to be older,
female, have higher education, higher income, and healthier lifestyles, but
there is scarce information from LMICs [7]. In the COVID-19 pandemic,
studies from different countries reported an increased use of dietary sup-
plements, increasing the over-the-counter use of supplements, probably
resulting in excessive intake of some nutrients. Countries should focus
on increasing the nutrient density of the food supply, improving access
and utilization of nutrient-dense foods, and decreasing the availability
of ultraprocessed, energy-dense foods to promote health and optimal
immunity. Implementing nutrition interventions such as the promotion
of healthy diets, the recommendation of individual nutrient supplemen-
tation schemes, and nutrition education should be a priority. Nutrition
assessment is critical to adequately recommend micronutrient supple-
mentation for individuals or populations. There is a need for high-quality
evidence of micronutrient supplementation studies and its effect on pre-
venting and treating infections and COVID-19.
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Social Media: The Weapon in the
Armory

Dhanasekhar Kesavelu, Wanja Nyaga

In recent years, health communication via social media has increased
due to the ever-growing number of technology users globally [1]. Social
media use in public health education reduces the barriers that affect access
to healthcare resources and support. Despite this great advantage, social
media also poses challenges such as misinformation on various health
topics and lack of a standard verification system for those sharing health
messages [2]. As public health promotion becomes more deeply rooted
in Internet-based programming, health educators are tasked to become
more competent in social media messaging that factors both online and
offline consumer health experiences [1].

Additionally, there are various food and nutrition trends [3] on
social media platforms, whereby experts, industries, marketing agencies,
and influencers engage their audience in the hot topics. Some of the topics
explored in depth in this review include “No Salt, No Sugar, Vitamin D
deficiency” among others.

With the increasing demand for healthcare services, social media
platforms have become a necessary tool for healthcare providers to share
information with the public. This chapter explores a few topics that have
come across as hot topics on social media platforms, e.g., complementary
feeding among others.

When harnessed properly, social media is a great tool for healthcare
providers to disseminate their findings and share health resources with
the public. Additionally, healthcare providers need to understand the
drawbacks to using social media in the field and come up with strate-
gies for overcoming challenges to using social media in health promotion
and the best practices for designing, implementing, and evaluating social
media forums in communicating public health information.
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