The Impact of Nutrition on
Health and Well Being







What you eat?
What you are?
What you can do?

Status:
Genotype Susceptibility
PhenOtype Exposures:
Dealing with diversity.“ Style of life

Outcomes:
Health
Acute and chronic
illness

Potential, opportunity,
Achieved expression,
Adaptation




Nutrition is a demand-led process!

\

* Core concepts
* Balance: supply and demand
* What determines the demand?
* Magnitude of the demand?

* Satisfying the demand
* Diet
* Metabolism
* Capacity to do
* Demands or requirements



Programming of the fetal hypothalamic-pituitary-
adrenal (HPA) axis during development
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Programming of body composition by
early weight change




AND THE OB
Al

VARIABLE

Subject’s age and obe
1-2 vyr
Not obese
Obese or very obes
Very obese
3-5yr
Not obese
Obese or very obes
Very obese
6-9 vr
Not obese
Obese or very obes
Very obese
10-14 yr
Not obese
Obese or very obes
Very obese
1517 yr
Not obese

Obese or very obese

Very obese

TABLE 2. ODDS RATIOS FOR OBESITY IN YOUNG
ADULTHOOD ACrnenmae mn Tor o n’e Arr L. &

-

TABLE 4. ODDs RATIOS FOR OBESITY IN YOUNG ADULTHOOD
ACCORDING TO SUBJECTS’ OBESITY STATUS IN CHILDHOOD

AND THEIR PARENTS’

OBESITY STATUS, FROM MULTIVARIATE
[LOGISTIC-REGRESSION MODELS.*

AGE (YR)

1-2
3-5
6-9

10-14
15-17

22.3(10.5

SuBJecT OBESE
AS A CHILD

YES VS§. NO

No. oF OBesSe PARENTS

1 vs. O

2vs. 0

odds ratio (95% confidence interval)

1.3 (0.6-3.0)
4.7(2.5-8.8)
8.8 (4.7-16.5)
_47.1)
17.5 (7.7—39.5)

2 (1.8-5.7)
0 (1.7-5.3)
6 (1.4-4.6)
2 (1.2-3.8)
2 (1.1-4.3)

13.6 (3.7-50.4)
153{57 41.3)
0(2.1- 121)
0(0.8-5.2)
6 (2.5 124)

37/55 (67) 20.3
23/30 (77) 32.5

(10.4-39.6)
(13.1-80.6)

Based on retrospective cohort study




Programming of body composition

The thrifty genotype hypothesis

— Neal, 1962

The thrifty phenotype hypothesis

— Hales and Barker, 1992
— Syndrome X

Barker hypothesis (fetal programming)
— Barker, 2002

Programming of body composition by

early growth and nutrition
— Early protein hypothesis



Recent concepts

Organ
weight

Low weight
group

Normal weight

group Organ A

Organ B

Organ C

Birth weight
Wells, 2011



Recent concepts

Metabolic risk

Diabetes
Heart disease

Hypertension

Stroke

~

1 2 3

Tertiles of metabolic cagaci&
Birth weight or infant weig
Nephron number

Cardiac structure
Pancreatic B-cell mass

Tertiles of metabolic load
Obesity / Childhood Wén’glit gain
Tissue masses
High dietary glycaemic index

Physical inactivity

Wells, 2011



Recent concepts

Maternal health

Epigenetics .
Qv Maternal life

Social

environment

Fetal life
Data from
develo.ping
Birth countries Growth in early

.~ infangy

Metabolic
load

A 4

Metabolic
capacity




Postnatal growth
« UK ALSPAC study

» BMJ 2000;320:967, Int J Obes (Lond) 2011;35:534
— Growth rates from birth to 2 years
> —> high centrage

Timing of
battern rapid weight

— First 6 months weight gain ~ 3 to 6 years

Growth
— WeEc



What she eats?
What she is?

What she can do?




What she eats
—_————
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Biological norm

* Always true
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Recommendation &

+ 1993 UNICEF : 2F 60 2 )} K| exclusive BF —_

* 1994 UK Depart. Of Health: 4 i & J} A| exclusive BF, 0| = 6l &2 )
Al mixed feeding.

% 1995 WHO : 4~6 l & I X| exclusive BF, 0| = 2 J}LA| BF A| 5.
+ 0| = AAP= ambivalent position
: 3~¢11 & O] =0l & == growth faltering (50| Y ==)

A

> U A0 0| A2l 2AH| + 20014 0| Y El systemic review
O] & & (Kramer & Kakuma)'

2001 WHO/UNICEF : 6 1l & I} A| exclusive BF #H ZtolJ| = 2 =064
REIES
WHO Growth Standards

=>UK s M Zl= O[A S0IAM=YIE/0|=0] RIS .2

CJ e

Ref) 1.Kramer MS, Kakuma R. Optimal duration of exclusive breastfeeding. The Cochrane Library 2004, Issue
2 (WHO 2001 23T “Optimal duration of exclusive breastfeeding A systemic review” 2t H 2| S ot LI &,
2001 0| = 2004'A S A JHA] Cochrane review A &)

2. Foote FD et al. Weaning of infants. Arch Dis Child 2003;88:488-92
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* Daily vitamin D supplements of 400 IU/L keep serum
25(OH)D concentrations higher than 50 nmol/L and
prevent rickets in infants and young children(AAP 1963)
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* Anorexia nervosa

* Bulimia nervosa
Unbalanced diet

+ Highly selective eating
Diseases or Symptom-related

* Crohn disease, Short bowel syndrome, Cholestasis, CRF,
DM, Hypertension

* FGID
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Cutoff Criteria of 2006 WHO Growth Standards

Growth indicators

Z-Score - -
Length/height- for- : Weight-for-
age Weight-for-age length/height BMiI-for-age
Above 3 See note 1 Obese Obese
Above 2 Overweight Overweight
See note 2
Possible risk of Possible risk of
Above 1 overweight (See overweight (See
note 3) note 3)
0 (median)
Below -1
Stunted :
Below -2 (See note 4) Underweight Wasted Wasted
Severely stunted Severely
Below -3 (See noted 4) underweight Severely wasted Severely wasted
Notes:

1. A child in this range is very tall. Tallness is rarely a problem, unless it is so excessive that it may indicate an endocrine disorder such as a growth-

hormone-producing tumor. Refer a child in this range for assessment if you suspect an endocrine disorder (e.qg. if parents of normal height have a child
who is excessively tall for his or her age).
2. A child whose weight-for-age falls in this range may have a growth problem, but this is better assessed from weight-for-length/height or BMI-for-age.
3. A plotted point above 1 shows possible risk. A trend towards the 2 z-score line shows definite risk.
4. It is possible for a stunted or severely stunted child to become overweight.

(Adapted from World Health Organization. Training Course on Child Growth Assessment. Version 1. Geneva, WHO, 2006. p14)



ner Measurements

e ——

* Skinfold thickness
- total body fat

* Arm circumference
- muscle and fat

* Bone age

—> skeletal maturation/ potential for catch-up
growth

* Tanner stage
- helpful in adolescent period



+ |dentify patietns who have been admitted within the
last two days

+ Review medical records (diagnosis, lab)

+ Interveiw with patients
+ prief nutrition history
+ nutrient intake
+ need of nutrition education
+ Complete nutrition screening form, medical record

+ Filing nutrition care plan

ASPEN, 1995
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+ With albumin < 3.0 g/dL

+ On tube feeding

+* On complex modified diet

+ On liquid diets or NPO more than 5 days

* Oncology patients with problems of swallowing or
mouth sores

+ All patients in ICU
* OQver 75 years of age
* Infant

* L B B



Global Assessment of Nutritional Status

tus

+ Subjective
+ History

+ Dietary history
* 24 hour food recall
* FFQ,

+ Objective
+ Anthropometric data — Growth charts
+ Lab data

* Summary of Global Assessment
* Plan



bjective Global Assessment (SGA
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Assessment:

* Well-nourished
* Moderately malnourished or suspected malnutrition
* Severely malnourished
* Malnutrition: mild, moderate, severe
# |CD-9CM 7| <
* Kwashiokor
* Marasmus

* Severe PEM
* Moderate Malnutrition
* Mild Malnutrition
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* Harris-Benedict 5% (Resting energy expenditure: REE, Adult)
=H:66.5 +13.7 x Al S(kg) + 5 x 21 ZH(em) - 6.8 x A H(yr)
x 01“ 655.1+ 9.6 x Al &S(kg) + 1.8 x 1 & (cm) - 4.7 x A1 (yr)

+ 12 G of R 2 2F = REE x AF (activity factor) x IF (injury factor or
stress factor)

+ M &2 2125 ~30kcal/kg

ASPEN, 2001



Schofield Equations for children

N

0-3 years REE = 0.167W + 15.174H - 617.6
3-10 years REE =19.59W + 1.303H + 414.9
10-18 years REE =16.25W + 1.372H + 515.5
>18 years REE = 15.057W + 1.004H + 705.8
Females |
0-3 years REE =16.252W + 10.232H - 413.5
3-10 years REE =16.969W + 1.618H + 371.2
10-18 years REE = 8.365W + 4.65H + 200
>18 years REE =13.623W + 23.8H + 98.2

REE: kcal/day; W = weight (kg); H= height (cm)
Ref> Manual of Pediatric Nutrition, 374 ed, 2000.
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+ 25 . IDA

«+ ZV% : Bone mineralization

o1 : Growth, immunity and sexual maturation
At prevention of neural tube defect, anemia
+ )| & : cofactor of metablic enzyme



| EF B! (Vitamins)

- g
T 4

Vitamin B1 (thiamine)
Vitamin B2 (Riboflavin)

Nicotinamide
Folate

Vitamin B6 (pyridoxine)

Vitamin B12
(cyanocobalamine)

Vitamin C (ascorbic acid)
Vitamin D

Vitamin E (tocopherol)
Vitamin K

Vitamin A

Wet beriberi, Dry beriberi
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* Indications
o Severely compromised swallowing

o Repeated aspiration pneumonia
o Malnutrition despite optimizing oral intake
o Administration of medication

= Potential benefits
o Improved nutritional status
o Improvement in general well being
o Less time spent on feeding, more on other forms of interaction
o QOral feeding for pleasure still possible
o Easier to give medication
o Easier to keep well hydrated

Paediatric Gastroenterology, Hepatology, and Nutrition, 2007
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# Short-term feeding (<6 weeks)
* Nasogastric tube
+ Nasojejunal tube (in severe GERD)

# Long-term feeding (>6 weeks)

* Gastrostomies
* PEG (most common)

* Surgical gastrostomy
* Laparoscopic gastrostomy
* Fluoroscopic PEG

* Jejunostomies

Paediatric Gastroenterology, Hepatology, and Nutrition, 2007



PEG, since 1981.
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*

*

*

*

*

Preparations for PEG

\

Check for indication

Screening for GERD & pulmonary evaluation
Stop NSAIDS

NPO

Prophylactic antibiotics (15t generation cepha)
Consents

Simple, open dressing



Complication of PEG
—

* Procedure related morbidity 9.4%, mortality 0.53%

Radiology. 1995;197:699/ Gastrointest Endosc Clin North Am.1996;6:409

Aspiration

Peritonitis

Hemorrhage

Buried bumper syndrome
Gastrocutaneous fistula
Wound infection
Necrotizing fasciitis

Tube leakage

Tube blockage

* X X K K X X X *







1968 TPN (total parenteral nutrition)&] =&! °|F
MPde| =ol AlZE

o|=z%9IAM 1970HACH FEte| CHAI= 2 I (multidisciplinary)
El o =M E= A|EH

> 19804Clo O X3t LSS AI=IE|BIAN ot

Protocol &} CHAMIE] B HF o= 7ol oF °F(PN:
parenteral nutrition)2| ATt AF0 = 217t Z
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Pathology
representative

1-/.
/
Sterile services
|
|
I
I

Clinical therapists

|

|

|

|
Catering officer
~

Finance manager
x.
N )
~, P
'~ | o
General Senior Supplies -

—

manager nurse(s) manager

Howard P. Proceedings of the Nutritional Society 2001
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*

*

*

*

*

*

*

*

*

Securing the tube \.

Site care

Checking residual volumes
Flushing the tube

Use of sterile or non-sterile water
Reflux

Aspiration precautions

INtake and OUTput

Weights

Assessing the feeding tolerance
Medication administration






