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Stunting Children Proportion (height /age)
at 34 Provinces, SSGBI 2019
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BPS 2019: 268,074,600; children under 5 years = 23,604,900

INTRODUCTION
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Prevalence of children nutrition status 
in Indonesia (< 5 years age)
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INTRODUCTION (2)

Stunting prevalence of children 
< 5 years and < 2 years

20182013
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Exclusive Breastfed rates 
by Provinces in 2017
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55,40

61.33
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EBF Research using D2O method 
have been applied in 12 countries
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Breast milk consumed at 3 mo : 700 g/day and at 6 mo : >750 g/day
Christine Slater et al. (2019)
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Member of RAS 6073: 8 countries
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1. Center for Isotopes and Radiation Application-BATAN, Jakarta,

2. Center for Applied Health Technology & Clinical Epidemiology 
(PPTK&EK) - National Institute of Health Research and Development 
(NIHRD), Bogor 

supported by International Atomic Energy Agency (IAEA), Vienna 

1. Bangladesh

2. Indonesia

3. Malaysia

4. Mongolia

5. Pakistan

6. Srilanka

7. Vietnam

8. Thailand
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OBJECTIVES AND STUDY 
DESIGN
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Objectives

Study Design

• to measure human milk intake of 

Indonesian infants during first 6 months

• to assess the breastfeeding practices of 

mothers

• human milk intake of infants at 3 and 6 
months according to mother’s report of 
infant feeding

• The study was approved by the Ethical 
Review Committee of the Ministry of 
Health, Jakarta, Indonesia

• Exclusive breastfeeding (EBF), 
Predominant breast feeding (PBF), Partial 
breastfeeding (ParBF)
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Criteria of respondents

Inclusion 
criteria

Exclusion 
criteria

• mother who exclusive breastfeeding
• parity no more than 3
• infant aged 3 months ± 7 days
• nutrition status of infants WHZ more than -2

• twin baby or more, 
• low birth weight (<2.5 kg)
• baby with oedema, 
• mother with fluid retention disease
• mother with smoking and drinking alcohol
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RESEARCH ACTIVITIES

• Respondents were selected from the maternal and child “Tumbuh 

Kembang Anak” cohort of National Institute of Health Research 

and Development, Bogor, West Java, Indonesia. This Cohort was 

established in 2011. 

• Socialization to respondents: The objective of the research, 

benefit, and procedures. 

• Anthropometry: mother and infant weight and height/length

• Selection and the respondents had been given the informed 

consent the mothers after explaining about the research.

• There were 30 mother and infant pairs aged 3-6 months who 

agreed to participate in this research (from 50 respondents).

• Interview and mothers answer had been recorded in the 

questionnaire.



www.batan.go.id

METHOD
S
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Disappearence of deuterium from the 
body water of the mother and appearence 
in her baby 

Fig. 1. Dose-to-mother technique for 
assessing human milk intake 

Schedule:
• Baseline
• 1st day
• 2nd day
• 3rd day
• 4th day
• 13th day
• 14th day

MATERIAL & EQUIPMENT 
for saliva sampling
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Saliva collecting and 
isotopic analysis 
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Analysis of D2O stable isotopes  in saliva using 
Isotope Ratio Mass Spectrometry (IRMS) 

Stable Isotopes Technique to Assess Intake of Human Milk in Breastfed Infants, 
IAEA HUMAN HEALTH SERIES No. 7,, 2010

Pre dose , 
1st day, Saliva sampling (1.5 - 2.0 

mL)

10 g D
2
O 

orally administered to the mother

Saliva’s mother and infant was collected 
1st (5 h post dose), 2, 3, 4, 13 and 14

Statistic
 Excel spreadsheet from the IAEA-CRP
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Saliva collection and D
2
O 

administration

99.9 % D
2
O; Sigma-Aldrich  Corp

10 g D2O, rinsed with 20 ml of water 2x

Wet ball cotton was removed into syringe

Saliva sampling from the infant using the cotton stick
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D
2
O analysis using IRMS

At St. John's Research Institute (SJRI), 

Bangalore, India;

The SJRI has been working with 

the IAEA´s Nutrition and Health-Related 

Environmental Studies Section since 

1988.

Analysis of deuterium enrichment 
The enrichment of deuterium oxide in saliva 
samples were reducted to hydrogen gas using 
Pt and the hydrogen produced was transferred 
into Thermo Delta Advantage continuous-flow 
IRMS system, SJRI, Bangalore, India.

IRMS
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RESULT
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E.K. Winarno, H. Winarno, Susanto, T. Fajarwati, and T. Thomas
Atom Indonesia Vol. 45 No. 1  (2019) 51 - 58 .
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Weight and length of infants at birth, 3 months, 
and 6 months age (girls and boys)

girls boys
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The excel spreadsheet from 
IAEA
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E.K. Winarno, H. Winarno, Susanto, T. Fajarwati, and T. Thomas
Atom Indonesia Vol. 45 No. 1  (2019) 51 - 58.
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Human milk intake’s infant 
from some countries
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 Mothers were categorized as 
practicing exclusive breastfeeding

Classification
Non-milk  oral 

intake
3 months 

age
6 months age

Exclusive Breast Feeding < 25 g/d 11 1

Predominant Breast Feeding > 25 - 220 g/d 19 27

Partial Breast Feeding > 220 g/d 0 2

Total of subjects 30 30
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The cutoff of NMOI = 86.6 g/day (Liu Z.,  et al. 2019)
121 pairs mother and infant in Sumedang, West Java

Infants age

Th
e 

n
u

m
b

er
s 

o
f 

o
n

fa
n

ts

 Indonesia
Maternal 

recall
3 months 6 months

EBF 30 25 11
PBF  5 17

PartBF  0 2

Thailand 
Maternal 

recall
6 weeks 3 mo  6 mo

EBF 110 29 26 16
PreBF  37 36 11
PartBF  37 32 58

(1) Wanabhorn Tongchom et al., Human Milk Intake of Thai  Breastfed Infants During the First  6 

Months Using the Dose-to-Mother Deuterium Dilution Method. Food and Nutrition Bulletin. 2020; 

1-12.

(2) The new cutoff is 86.6 g/day. This value is the maximum water intake that is 
recommended for an infant to be classified as EBF. 
In: Christine Slater, Pernille Kaestelb Lisa Houghtonc, Assessing Breastfeeding Practices Objectively 

Using Stable Isotope Techniques. Ann. Nutr. Metab. 2019;75:109–113.



www.batan.go.id 24

  

     

1) The milk intake of Indonesian infants during the first 6 months of 
their life could be classified sufficient (76.7 %, > 650 g/day).

2)  Using D2O to the mother technique, it was found that 36.7% of 
infants were categorized as exclusive breastfed infants at 3 
months age and only 3.3% at 6 months age (cutoff 25 g/day).

3) The % fat mass (18,4 at 3 mo and 15.5 at 6 mo) of Indonesian 
lactating mothers were lower than that reported in Sri Lanka 
(24.8% at 6 mo) and Brazil (24.7% at 4 mo) using the same 
methodology.

4) Exclusive breastfeed practices of 30 pairs of mother-infant still 
showed that it had not been properly adhered to by mothers 
who deliver babies. 

5) It is recommended that ‘mother and baby health officer’  in 
Indonesia should be increasingly promoting in order mothers in 
urban and rural areas to breastfeed exclusively to their infants up 
to 6 months age.

CONCLUSION
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