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Background: Childhood malnutrition remains far too common around the world today. In
this paper, we discuss pediatric malnutrition in the context of protein-energy undernutrition
and hidden hunger (single or multiple micronutrient deficiencies). Recent growth statistics
show that nearly 150 million children under 5 years are stunted, and 50 million are wasted.
At the same time, millions more children experience undernutrition of lesser severity but
with negative effects on growth nonetheless. Beyond poor growth, such nutrient shortfalls
can predispose children to impaired physical and mental development, which may have
lifelong consequences. The World Health Organization recently set an aspirational goal “to
end all forms of childhood malnutrition by 2030.”

Plan of Action: Our paper proposes a stepwise strategy to raise awareness of childhood
malnutrition risk and to work toward building a consensus on pediatric malnutrition screen-
ing as a pathway to ending childhood malnutrition. In a full plan for action, we propose to
convene an expert Working Consensus Group on Pediatric Nutrition Screening (WCG-PNS).
We propose that this group will work to (1) identify malnutrition screening tools specific for
universal screening of children in hospital and community settings, (2) plan and lead
healthcare professional training on how to screen for malnutrition risk, then take appropriate
follow-up steps, (3) guide and advise quality improvement programs (QIPs) to facilitate
incorporation of nutrition screening and interventions into everyday practice, and (4) mea-
sure and communicate potential findings in terms of health and financial outcomes.
Conclusion: We recognize an urgent need for universal screening of infants and children for
nutritional risk—around the world and across the continuum of care. Such screening is
expected to promote early identification of children who can benefit from nutrition interven-
tions, then ensure that these children get needed nutritional support. In this way, we aim to
prevent growth impairment, which has also been associated with adverse effects on mental
and physical development.

Keywords: malnutrition, pediatrics, nutrition screening, nutritional interventions,

undernutrition, clinical outcomes

Introduction

Childhood malnutrition is still far too common around the world today. As a triple
threat, malnutrition presents in 3 forms—undernutrition, hidden hunger (micronutrient
deficiencies), and overnutrition.! Here we discuss pediatric malnutrition in the context
of protein-energy undernutrition and hidden hunger (single or multiple micronutrient
deficiencies). As undernutrition and hidden hunger, pediatric malnutrition is defined as
an imbalance between nutrient needs and nutrient intake, which results in a cumulative
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deficit of energy, protein, or micronutrients.” The conse-
quences of such nutrient shortfalls can include poor growth
and impaired physical or mental development.>* Despite
global nutrition initiatives and steady progress over the past
2 decades, the number of children worldwide with poor
growth as an indicator of poor nutrition remains disturbingly
high.">® In fact, recent growth statistics show nearly
150 million children under 5 years are stunted, and
50 million are wasted.> At the same time, millions more
children experience undernutrition of lesser severity but with
negative effects on growth nonetheless.® For example,
a recent survey study found that about 2% of US children
ages 1 to 13 years were moderately undernourished based on
anthropometric data, while nearly 11% had evidence of mild
undernutrition.”

Causes and Consequences of
Childhood Malnutrition

The causes of malnutrition in infants and children vary
widely (Table 1). Pediatric malnutrition occurs in high-,
middle-, and low-income countries alike, with some
causes common to all and others very different. Eating
and feeding disorders as well as poor diet quality cause
malnutrition in children everywhere.*’ Likewise, neurolo-
gical abnormalities, specific diseases, and severe injuries
put all infants and children at high risk of malnutrition, eg,
gastrointestinal, heart, and kidney defects, cerebral palsy,

Table | Childhood Malnutrition: Causes, Mechanisms, Evidence
Measures, and Treatments

Category ® Acute or Chronic

® Mild, Moderate or severe
Cause ® Socioeconomic, behavioral, or environmental

factors

® Disease, disability, or severe injury
Mechanism ® Decreased nutrient intake or absorption

® |ncreased nutrient loss or nutrient needs
Evidence Underweight

Low z-scores or growth percentiles

Reduced dietary intake

Physical findings

Primary treatment |® Address underlying causes

cystic fibrosis, short bowel syndrome, solid tumor cancers,
and third-degree burns.'®"'? Factors not related to illness
or injury also contribute to malnutrition risk. Some chil-
dren worldwide may not eat enough healthy foods because
their family cannot afford or lacks access to such foods, or
because the family does not follow a diverse diet.'* Child
abuse, neglect, and homelessness increase risk of malnu-
trition for children, even those living in high-income
countries."* For children in low- and middle-income coun-
tries, poor quality drinking water and inadequate sanitation
can lead to gastrointestinal infections that impair nutrient
absorption and cause chronic malnutrition.'>'®
Inadequate nutrition early in life impairs growth in
childhood and jeopardizes a child’s likelihood of reaching
full linear growth potential.>'”*> A poor nutritional start
can also predispose a child to health problems from early
childhood through adulthood. Malnutrition makes children
more susceptible to infections, and severe malnutrition
increases risk of death.**** Disability-adjusted life years
(DALYs)—a measure of overall disease burden expressed
as the number of years lost due to ill-health, disability, or
early death—are elevated by childhood malnutrition.?®
Developmental delays caused by early undernutrition can
affect cognitive outcomes and impair productive potential
as adults.”” Taken together, impaired physical growth and
cognitive ability can lead to loss of future productivity,
also called “loss of human capital.”*® As well, evidence
links early childhood growth failure with increased risk
factors for cardiovascular disease in later life, including
dyslipidemia, hypertension, and glucose intolerance.*

Addressing Childhood Malnutrition

Importantly, risk for malnutrition can be identified, prefer-
ably as early as possible, in order to take corrective actions
(Table 1). Risk of malnutrition can be identified by use of
simple, validated tools. When risk is identified, full nutri-
tional assessments are used to determine underlying pro-
blems and to characterize the severity of malnutrition.
Treatments involve addressing malnutrition causes when
possible and providing nutritional interventions to reverse
deficiencies. Our current paper proposes a stepwise strat-
egy to raise awareness of childhood malnutrition risk and
to work toward building consensus on pediatric malnutri-
tion screening. We propose a comprehensive strategy to:

Nutritional ® Food fortification
treatment ® ONS e identify malnutrition screening tools specific for uni-
® Enteral feeding versal screening of children in hospital and commu-
® Parenteral feeding . .
nity settings,
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¢ plan and lead healthcare professional training on how
to screen for malnutrition risk, then take appropriate
follow-up steps,

e conduct quality improvement programs (QIPs) to
facilitate incorporation of nutrition screening and
interventions into everyday practice, and

¢ measure and communicate potential benefits in terms
of health and financial outcomes.

Taking Action

Big-Picture Goals for the 21st Century
In 2012, the World Health Assembly (WHA) endorsed
a comprehensive plan to improve nutrition in mothers,
infants, and young children.*® In the plan, a key goal
was to reduce stunting and wasting in children; the specific
global target was to reduce by 40% the number of stunted
under-five children by 2025.>' When WHO updated the
plan 5 years later, the new aspirational goal was to end all
forms of childhood malnutrition by 2030.*

In the 21st Century, severe malnutrition with growth
impairment has in fact trended downward.>>* For exam-
ple, middle-income countries have had significant declines
in the number of stunted children; countries like Bolivia
and China halved rates of child undernourishment since
1990.>* As emphasized by global nutrition leaders, further
efforts are needed to sustain and extend these trends to
reach the ultimate aim for “all children to be free of

malnutrition in all forms.”>>

A Proposal to Fill Gaps in Pediatric

Nutrition Care

Improving children’s nutrition requires effective and sus-
tained multi-sector nutrition programming over the long
term. To this end, our call-to-action proposes specific
steps toward filling gaps in pediatric nutrition practice
(Figure 1). Screening for nutritional risk in pediatric popu-
lations is a major gap and a primary goal to fill. It is optimal
to recognize undernutrition risk and to implement nutri-
tional interventions long before wasting and stunting actu-
ally occur. When children are found to be at risk for
malnutrition, a cascade of events should occur—full nutri-
tional assessment for diagnosis of undernutrition or malnu-
followed by
nutritional care (dietary counseling and specific nutrition

trition, specific recommendations for
care) as needed. To implement such steps, hospitals, clinics,
and pediatric practices need to develop protocols that ensure

all children are screened for nutrition risks on hospital

Widespread
and universal
risk screening

Public
policies for
malnutrition
prevention

{ with
nutritional

Childhood risk
malnutrition

Dietary
counseling
and nutrition
intervention

N 4

Figure | Filling gaps in pediatric nutrition practice to reduce growth stunting,
wasting, and other adverse outcomes of malnutrition.

admission and at each healthcare visit in the community.
Such practices can be encouraged by country-wide policies
on nutrition-focused healthcare for children and supported
by regional and local practice standards. We further encou-
rage regular data collection in order to monitor and analyze
progress toward malnutrition risk screening and follow-up
goals.

Specific Gaps to Be Addressed in
Updated Pediatric Nutrition Care

Simply stated, our primary goal is to achieve universal
nutrition screening, ie, routine use of screening across the
continuum of pediatric care.

(a) Hospitalized patients: Validated tools are available,
but we aim to achieve consensus on selection of
a single tool; such consistency will allow compar-
ison of data across sites and settings.

(b) Outpatient settings: Incorporate routine screening into
practice; validation studies for screening tools and as
for inpatients, we need consensus-based selection of
a screening tool and training for its standardized use.

(c) Ultimately, we aim to spread nutrition screening
beyond hospital and clinical settings; reaching chil-
dren in the community will help meet the 2030
WHO goal to end all forms of childhood malnutri-
tion by 2030.*

Nutrition and Dietary Supplements 2021:13
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Putting Nutrition Screening into Practice:

How to Do It

Nutrition screening is used for identification of risk for
malnutrition or change in risk for malnutrition.
A traditional approach to evaluate a child’s nutritional
adequacy has been to compare a child’s growth measures
with those of a standard population. The World Health
Organization (WHO) has a full set of childhood growth
standards by age and sex.*> WHO characterizes growth in
terms of z-scores—the number of standard deviations from
the median value of the comparable WHO reference
population.®>® A z-score between —1 and —2 indicates
the child has evidence of mildly poor growth and may be
at risk for undernutrition; a z-score between —2 and —3
indicates moderate undernutrition and < —3 signifies
severe undernutrition.” Stunting is defined as height-for-
age z-score (HAZ) < —2, wasting as weight-for-height
z-score (WHZ) < =2, and underweight as weight-for-age
z-score (WAZ) < —2. These cut-off values are based on the
concept that the middle 95% of the statistical distribution
represents the normal range, which is within two standard
deviations above or below the median (z-score between —2
and +2). Similarly, growth parameters can be expressed in
terms of percentiles (HAP, WHP, WAP); z-scores of —2
and —1 are approximately equivalent to the 2nd and 15th
percentiles. Body Mass Index (BMI)-for-age and mid-
upper arm circumference-for-age—are also advised by
WHO as growth and nutrition indicators.®> Finally, use
of mid-upper arm circumference and skinfold thickness

can be used as further indicators of nutritional status.*>*3>

Selecting a Pediatric Nutrition Screening
Tool

While anthropometric measures are a widely used proxy for
nutritional status in infants and children, such measures can
be more time-consuming than simple screening question-
naires, which are commonly used for adults.*” In response
to this gap, over 14 pediatric malnutrition screening tools
have been described in the literature as well as several
different review papers. For example, a recent systematic
review by Becker et al compared validity and reliability
and identified 3 pediatric nutrition screening tools with mod-
erate-to-high validity and reliability for screening hospital
inpatients®® Screening Tool for the Assessment of
Malnutrition in Pediatrics (STAMP),*® Screening Tool for
Risk of Impaired Nutritional Status and Growth
(STRONGkids),4O and the Paediatric Yorkhill Malnutrition

Score (PYMS).*! Another validated inpatient screening tool
developed by nurses and dietitians in Australia for use in
hospitals, the Pediatric Nutrition Screening Tool (PNST) has
been recommended by some for its simplicity and ease of
use.*” These 4 tools are compared in Table 2. It is important
to note, that different reviews comparing pediatric screening
tools have led to differing conclusions. This lack of clarity on
which screening tool to use may be one of the obstacles to
implementing universal malnutrition screening in the inpati-
ent setting.

What is the Best Screening Tool for
Hospitals? For Healthcare in the

Community?

Notably, all 4 of the validated pediatric tools were devel-
oped for use in inpatients. But an important gap in current
pediatric nutrition screening is that use of different tools

Table 2 Pediatric Nutrition Screening Tools: Questions

Screening Tool | Questions

STAMP I. Does the child have a medical condition that

affects his or her nutritional status? Definite,

possible, or no impact?

2. What is the child’s nutrition intake? None,
decreased, or normal?

3. Is the child’s weight-for-height proportional?

Scoring is based on BMI percentile chart.

STRONGkids

. s the child in poor nutritional status?

2. Is there an underlying illness with a risk of
malnutrition or expected major surgery?

3. Has the child had excessive diarrhea or vomit-
ing in the past week?!

4. Has the child had a significant reduction in

food intake recently?

5. Has the child had weight loss or poor growth?

PYMS I. Is the BMI below the cut-off value in the table

(chart provided)? Yes/no

2. Has the child lost weight? Yes/no

3. Has the child had reduced intake? Yes/no

4. Will the child’s nutrition be affected by the recent
admission/illness for at least the next week? Yes/

no

PNST l.
2. Has the child had poor weight gain over the

Has the child had unintentional weight loss?

past few months?

3. Has the child been eating less than usual over
the past few weeks?

4. Is the child visibly underweight?
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limits our ability to compare site-to-site findings on mal-
nutrition prevalence and follow-up practice. Further, there
is no pediatric screening tool yet validated for use in
community clinics and pediatric practices, another major
gap that needs to be filled. Screening in the outpatient
setting may need to consider food insecurity and diet
diversity as well as hidden hunger (micronutrient deficien-
cies in the setting of normal or above weight-for-height),
and this may necessitate variation to current inpatient
screening tools. If we do not have an agreed-upon screen-
ing tool for use in outpatient settings, we are missing many
early opportunities to identify children at risk of
malnutrition.

Other Gaps Related to Nutrition
Screening in Pediatric Practice: Training

and Policy Development

Two other major gaps exist for achieving universal pedia-
tric nutrition screening. First of all, once screening tools
are selected, it is necessary to provide training materials
and practice for correct use of the screening tools. If
frontline providers are not fully trained, we miss opportu-
nities for interventions. Secondly, to underscore the impor-
tance using these tools, it will be critical for countries,
regional, and local health authorities to develop policies
and protocols, and gain alignment of pediatric and nutri-
tion societies to support incorporation of screening tools
into pediatric practice.

Why Addressing Childhood Nutrition

Matters: Health and Economic Impact

There are many lessons that can be learned from adult
healthcare practices of nutrition screening and care.
Malnutrition can be viewed as an independent disease
state and treated as one too; malnutrition has been shown
to worsen clinical outcomes and to increase morbidity,
mortality, and complication rates, thus causing additional
costs.*® On the other hand, there is ample evidence that
nutrition screening identifies more patients at risk of mal-
nutrition, allows faster implementation of interventions,
and improves patient outcomes. With such improvements,
there is much evidence to show that malnutrition treatment
lowers healthcare resource utilization and cuts costs.** 2
In comparison, relatively few studies have explored com-
parable benefits of pediatric nutrition interventions. One
recent publication demonstrated pediatric patients at high
nutritional risk were found to have hospital stays that were

16 days longer and $3500 more expensive than patients at
moderate nutritional risk.® Other early findings suggest
that similar results will follow for pediatric care.’* >’
These early pediatric studies build justification for screen-
ing: immediate cost-to-benefit return, not only in terms of
health care costs, but also morbidity and mortality and
patient quality of life.

Beyond the immediate short-term costs, if malnutrition
in early childhood goes untreated, there can be serious
tolls on human capital, evidenced by slower cognitive
development, reduced schooling attainment, and decreased
adult incomes by 5 to 53%.°® On the other hand, preven-
tion of undernutrition offers opportunities to preserve
human capital, which is expected to translate as a return-
on-investment by bettering economic productivity. By
focusing on widespread and universal screening for mal-
nutrition risk in hospitals and communities worldwide, we
aim to detect and treat nutritional risk before it worsens.

A Plan for Action on Pediatric Nutrition

Screening

As a plan for action to improve pediatric nutrition practice,
we propose to convene an expert Working Consensus
Group on Pediatric Nutrition Screening (WCG-PNS).
Specific goals for this Working Consensus Group would
be to focus on filling 5 key gaps (Figure 2):

e Identify a validated PNS Tool for universal screening
of hospital inpatients and identify a validated PNS
tool for universal screening of outpatients visiting
community clinics and pediatric practices. Engage
key pediatric and nutrition society partners to
develop and publish practice guidelines.

e Design PNS Support Kits to facilitate nutrition aware-
ness, training, and care in practice (eg, a glossary of
nutrition-related terms, checklists for nutrition-related
history-taking, education and training for taking anthro-
pometric measures and interpreting them, training for
effective and efficient use of nutritional screening, and
guidance on follow-up nutritional intervention). The
corollary to screening will be instituting nutritional
intervention guidelines based on expert recommenda-
tions. This will be the key to establishing a new stan-
dard of care for at-risk children and teens.

e Build multi-disciplinary groups of medical profes-
sionals for education and training on use of PNS

include

Tools and Support Kits; such groups

Nutrition and Dietary Supplements 2021:13
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Convene an expert Working Consensus Group (WCG)

on Pediatric Nutrition Screening (PNS)

.

Identify PNS tools

Identify validated PNS tools
for hospital and community

1L

Create support kits Kits provide for PNS and
nutritional interventions
1 -
Build PNS training Convene multi-disciplinary
groups of HCPs for training
1
. Measure health outcomes
Conduct QIP studies of PNS nutrition care; share
0 findings; repeat QIP cycles
Analyze health economic
Evaluate HEOR outcomes of PNS use and
Y nutritional interventions

® Successfully identifying and treating
malnutrition in infants and children can
improve growth and other health outcomes.

i

Figure 2 Action plan to enhance Pediatric Nutrition Screening, facilitate treatment,
and improve health and economic outcomes.

Abbreviations: HCPs, healthcare professionals; QIP, quality improvement pro-
gram; HEOR, health economic outcomes research.

physicians, nurses, and dietitians in hospitals, clinics,
and community practices.

e Measure outcomes of improved PNS by designing
nutrition-focused quality improvement programs
(QIPs), including strategies for data collection and
analysis. Conduct QIP studies, analyze and share
findings, and repeat steps in small “plan-do-study-
act” iterative cycles for continued QIP on PNS.

e Based on outcomes data from pediatric nutrition
screening initiatives, conduct health economic stu-
dies that can help inform potential savings derived
from healthcare resource utilization and evaluate
the long-term impact of nutrition screening and
intervention on increasing productivity and preser-
ving human capital. Potential sources for saving
are lowered frequency of clinical visits, shortened

and fewer hospital

hospital length of stays,

readmissions.

Conclusions

We recognize an urgent need for universal screening of
infants and children for nutritional risk—around the world
and across the continuum of care. Such screening is
expected to promote early identification of children at
nutritional risk who can benefit from nutrition interven-
tions, then ensure that these children get needed nutritional
support. In this way, we aim to prevent growth impair-
ment, which can be associated with adverse effects on
mental and physical development. To this end, we propose
to convene an international Working Consensus Group on
Pediatric Nutrition Screening.
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