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What is Hidden Hunger?

Hidden hunger is unlike the hunger that comes from a lack of
food. It is a chronic lack of vitamins and minerals that often has
no visible warning signs, so that people who suffer from it may
not even be aware of it. Its consequences are nevertheless
disastrous: hidden hunger can lead to mental impairment, poor
health and productivity, or even death. One in three people in
the world suffer from hidden hunger. Women and children from
the lower income groups in developing countries are often the
most affected.

http://www.micronutrient.org/

Prevalence of low micronutrient status

Jiang et al, J Nutr (2005).



Strategies for preventing micronutrient deficiencies

However

Lacking is an ability to routinely and quantitatively assess
population status with respect to multiple essential and
potentially deficient micronutrients to

! Identify highest risk populations,

! Estimate prevalence and severity,

! Monitor population trends over time,

! Inform, target and guide program development,

! Evaluate and improve programs.



Micronutrient measurements
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Tandem mass spectrometry

iTRAQ Isobaric Tag for Relative and Absolute Quantitation



iTRAQ Isobaric Tag for Relative and Absolute Quantitation

Spectra files



Spectra files

Reporter ion intensities
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Log reporter ion intensities (median polish)
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Log reporter ion intensities (median polish, by peptide)
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Estimated relative protein abundance

0.2

0.5

1.0

2.0

5.0

113 114 115 116 117 118 119 121

1.22 0.96 0.96 0.98 1.02 0.98 0.98 1.03

gi167857790

0.2

0.5

1.0

2.0

5.0

113 114 115 116 117 118 119 121

1.14 1.04 0.99 0.98 1.02 1.06 0.95 0.93

gi221316614

0.2

0.5

1.0

2.0

5.0

113 114 115 116 117 118 119 121

1.05 0.99 0.96 1.00 1.01 1.04 1.00 0.97

gi4503635

0.2

0.5

1.0

2.0

5.0

113 114 115 116 117 118 119 121

0.96 1.05 1.02 1.00 0.98 0.98 0.99 1.02

gi67782358

Run with 8 technical replicates of a master pool

Variability



Variability in ratios
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Does it work..?

C-reactive protein
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C-reactive protein

Vitamin A



C-reactive protein

Alpha-tocopherol



Alpha-tocopherol

Alpha-tocopherol



Statistical models

[ KERR ET AL | J·COMP·BIO 7: 2000 ]

Statistical models

[ HILL ET AL | J·PROT·RES 7: 2008 ]



Reporter ion intensities
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Quantitation



Quantitation

Missing data
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588 550 481 512 469 475 530 564 421 442 525 589 535 539 618 564
590 200 137 97 56 41 90 106 45 36 80 60 54 68 108 54



Missing data

http: //biostat.jhsph.edu/∼iruczins/

ingo@jhu.edu


