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Presentation goal

 Current landscape of nutritional status of
adolescent girls, women of reproductive age,
women during pregnancy and during lactation

e Summarize findings to identify key nutrition
actions
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Distributions of height among women of reproductive age
by UN region (Kozuki et al., submitted)

UN MDG region <145cm 145<150 cm 150<155cm >155cm

Oceania 2.3 8.5 16.8 72.4
Eastern Asia 2.0 7.8 22.6 67.7
Western Asia 1.3 7.2 22.3 69.1
SE Asia 8.9 23.6 35.8 31.6
South Asia 10.7 24.6 33.2 31.5
Caucasus & 0.7 3.7 15.3 80.2
Central Asia

Northern Africa 1.5 5.4 17.7 75.5
Sub-Saharan 2.6 7.0 18.8 71.6
Africa

Latin America & 4.8 13.0 24.1 58.1
Caribbean

US (NHANES) -- 0.6 3.0 9.7 86.7
Counterfactual

145 cmis 4’9" 150 cm is~ 4’'11"; 155 cm is 5’1" tall




BMI status of women 20+years by region
(Ng et al, 2014; Stevens/WHO (unpublished))
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Changes in prevalence of underweight, overweight and obese
women in LMIC from 1980 to 2008 (Black et al., 2013)
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Presented are the prevalences of maternal body mass index (BMI) < 18.5, > 25 and > 30 kg/m?

ERl =18-5 Bll=25 B =30




BMI status of girls < 20 years and women 20+ years

Europe-Central
Europe-Eastern
Europe-Western
Hi-Y: Austral-Asia
HI-Y: N America
HI-Y: Asia Pacific
Oceania

N Africa & ME
LAC-Caribbean
LAC-Central
LAC-Southern
LAC-Tropical
LAC-Andean
SSA-Western
SSA-Southern
SSA-Eastern

by region (Ng et al, 2014)

Girls < 20 years

Europe-Central
Europe-Eastern
Europe-Western
Hi-Y: Austral-Asia
HI-Y: N America
HI-Y: Asia Pacific
Oceania

N Africa & ME
LAC-Caribbean
LAC-Central
LAC-Southern
LAC-Tropical
LAC-Andean
SSA-Western
SSA-Southern
SSA-Eastern

Women 20+ years

SSA-Central SSA-Central
Asia-Southeast Asia-Southeast
Asia-South Asia-South
Asia-East Asia-East
Asia-Central Asia-Central

0 20 40 60 80 100 120 0 20 40 60 80 100 120

M BMI < 25 kg/m2

mBMI 25-30 kg/m2  mBMI 30+ kg/m2




Comparisons of underweight and overweight among
adolescents girls 15-18 y in LMIC by rural/urban status (Jaacks
et al., 2015)
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Underweight is defined as BMI < 17.7-18.5 kg/m2 depending on age
Overweight is > 25 kg/m2 (IOTF criteria)




Overweight and Obesity by age
(Ng et al., 2014)
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The rise in overweight and obesity begins at 20-24 years of age




Changes in causes of deaths from 1990 to 2010 by cause and
age (Lozano et al., 2012)
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For women, 15 and 45 years:

Overall deaths have declined over time

Maternal disorders (middle blue) have been reduced

Deaths due to HIV/Tuberculosis appear to have risen

Cancer and CVD emerge as causes of death in their 30’s

Nutritional deficiencies (turquoise) are an infrequent direct cause of death




Anemia in women and children and changes from 1995 to 2011
(Stevens et al., 2013)
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Prevalence of micronutrient deficiencies among adult
women and during pregnancy

Insufficient Inadequate
iodine intake | zinc intake in
in general general
population? population?

Vitamin A deficiency among

pregnant women?

Night Serum retinol < Urinaryiodine Zinc available
blindness (%) 0.70 umol/L (%) concentration < EAR (%)

< 100 ug/L (%)
7.8 15.3 28.5 17.3
9.4 14.3 40.0 17.1-25.6
Americas & 4.4 2.0 13.7 6.4-17.0
Caribbean
7.8 18.4 31.6 7.8-29.6
2.9 2.2 44.2 9.6

lreported in WHO (2009) and in Black et al (2013)
2reported in Andersson et al (2012) and in Black et al (2013)
Sreported in Wessells and Brown, 2012; see also Wessells et al., 2012




Status of global prevention of folic-acid preventable
birth defects, 2012 (Source: Youngblood et al. 2013)
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Energy intakes of adolescent girls and women of reproductive

age (WRA) by region (Caulfield and Elliot, unpublished)
Adolescent girls WRA

|
Cameroon (Ponka, 2011 i - Ethiopia (AIemGyehu 011 |
« South Africa (Bourne, 1993 @ Ken ewa, 2009 i
S South Africa (Kru: er 2006 South Afrlcaé olmarans, 999
£ SouthAfrlca an 2011 Nigeria (Ene-Obong, 2001 |
< amel Dapl, Soulh A¥r|cav?§guF|"II'18e 38:23 )
Sogth Arica éZII'l oni, 2009 Nige! 997 §
enegal (Benefice, 2001 @ Ken a( eu ann, 201 |
Mexico éRodrchJez -Ramirez, L2 - g 3”?.'2"("6‘9*.'1?{“23 88 =
(glnatg: 288% 04 Gambia (Domln i (ﬁts 8(1) <+
ana 1.
Ecuador (Ca%ro BIuR?ano 2003 o Burkina Falzo(él;m;bﬁgtzsi. 00 |
a) -L , |
? Brazil (Verly Junibr, 5010 Roga (Jariseta, 2012 i
& Costa Rica (Monge-Rojas 2005 ngerlaéAdams ampbell, 1993 y
2 » 1993 |
S Braazzllﬂ %eafgt'{g ggag uth Africa (Joffe, 2012 |
£ Brazil (Peters. 2009 ° Honduras (Holden, 2002
< Brazil (Colucci, 2012 Mexico (Cepeda:Lopez, 2011 |
azil (Colucci, Mexico (Flores, 1998
EraZII :\:/Iamnez, %&13% - @ Brazil (Anselmo, 1992 &
razil (Fonseca, 8 M R 997
Costa Rica élrmg, 2002 = ex'csora(zno(sugn 00! o
Brazil (Andrade, 2003’ £ Colombia &Dufczur. 002 |
Brazil (Lopes, 2013 = Mo st eyes: 2012 !
Iran (Kelishadi, 2004, L Mexico (Black, 1994
|Iran( Mahhmoodl 58851) Y Brazil (Bonomo, 2003
= ran (Mirhosseini, 4 Jord Al-H. 2007,
w Morocco (Lopez 2012 . Leot;aﬁgrg (Al %ﬁraarg 200! ;;
g zizi, 2001 ® Morocco ngunbl 2006_
Tunisia (Aounallah khiri, 2011 = Iran (Saneh poUr 201 !
w !
Sri Lanka (Hemdarazzﬁchl, Ogg “ Iran gBakhuya"q 201 i
a (Nagi,
india (Bagﬁ"% 011 o Iran (Hagr(‘ghatdoosI: 581 |
ug| o , [
°. Mittal, 2006
Balngladesh (Khan, 0?8 - Baggla?(esbh( g"“ﬁ‘ ;8?2 I
India (Chaturvedi, 1996 ° abeerdoss 1

Indla((ChlpIonkar 012 o Ir:dlal( hosh'fggpaﬁn' 509%

Ind |aé hol urtla ggg > ] :;303 |
< India (Kavyaejg 012 L Bangladeslg ‘Iaslaam: 2003 ;
& India (Kadam, 2011 o India (Singh, 2009

Bangladesh ((Ahmed 998 o < Ipdia (Arya, 2008
India ZK il, 1993 o 7} Ban, Iadesh ((Ya es, 2011
Ban ;acgﬁg Khaa ir, 8(1Jg - T aln da?KeSh (I5|vnd|n|, 201:83
A ailan wanbunjan,
(o 2003 . Bangladesh Tetg’ns, 2003
® an: 0,
Thallang‘()Kw%hlijr:%g’ 88% ® India (Agraﬁar- uruﬁkyar, 2004
Ban Iadesh (Tﬁlen's] 88(3 .- Bangladesh (Hels, 2003 I
ndia (Venkaial | h, 2003
éla (Gupta, 2010 . Inclji%_('re"(S, hos_d, 2002 1
a ndia (Schmid,
PhlllpplneséKuz(aFv‘\Jlg 3882 Ty Malaysia wlllohamad gur ggé% |
Cynthia, 2013 & ysla or, |
Pmnp araye (M(a Junat, 2011 o. MalsyanShant, 5008 i
Philipy pmes§1 eoGg, ;88:1; o Phlllpplnesy(SIah?g;%, 12%?1 1
China szui 200 . rea (Yoon, 2013 |
o China (Zhang, 2012 ®. Malaysia (Ismail, 2012 i
ES hina (M3, 5007 Py China (Liu, 2012
China (Xia, 2011 Py % Philippines (Angeles-A , 20 |-
N * China (Zhang, 2008
Korea( ho, 201 o Mongolia (Ohno, 2005 o
a (Li, 2013’ ina (Zhang, 2010 P
Malakﬂa (Zalllah 2006 - Mala smrzglg‘mgg, %ggo
grea | (Srk' 2904 - v i (Rush 2001 1
Malaysia (Nurul-Fadhilah, 2013; . Vle!naméll(l‘Su()?(eLn 2013 |
i
T T T Papua New Guinea (Shack, 1990 |
5 10 15 ! . .
Energy Intake (MJ/d)

o

10
Energy (MJ/d)



Protein intakes (% energy) of adolescent girls and women of reproductive age

(WRA) by region (Caulfield and Elliot, unpublished)
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Fat intakes (% energy) of adolescent girls and women of
reproductive age (WRA) by region (Caulfield and Elliot, unpublished)
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Calcium intakes of adolescent girls and women of reproductive
age (WRA) by region (Caulfield and Elliot, unpublished)
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Iron intakes of adolescent girls and women of reproductive age
(WRA) by region (Caulfield and Elliot, unpublished)

WRA
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Americas

EM

SEA

WP

Adolescent girls

South Africa (Bourne, 1993)
South Africa (Schutte, 2003)
Cameroon (Ponka, 2011)
Cameroon (Dapi, 2011)
Benin (Alaofe, 2007)
Senegal (Benefice, 2001)

Colombia (Agudelo, 2003)
Brazil (Slater, 2003)

Brazil (Dunker, 2005)

Costa Rica (Monge-Rojas 2001)
Mexico (Rodriquez-Ramirez)
Brazil (Pereira, 2010)

Brazil (Veiga, 2013)

Brazil (Azevedo, 2010)
Brazil (Lopes, 2013)

Brazil (Verly Junior, 2010)
Mexico (Valdez Lopez, 2012)
Brazil (Andrade, 2003)

Iran (Mahmoodi, 2001)
Tunisia (Aounallah-Skhiri, 2011)

India (Kadam, 2011)

India (Kawade, 2012)

India (Chiplonkar, 2012)
Nepal (Chandyo, 2007)
Bangladesh (Khan, 2005)
India (Tupe, 2009)
Bangladesh (Ahmed, 1998)
India (Chugh, 2001)

Sri Lanka (Hettiarachchi, 2006)
India (Nagi, 1995)

India (Chaturvedi, 1994)
India (Gupta, 2010)

India (Venkaiah, 2002)
Bangladesh (Kabir, 2010)

Malaysia (Foo, 2004)
Korea (Park, 2004)

Korea (Cho, 2010)
Philippines (Cheong, 1991)
Philippines (Magbuhat, 2011)
China (Lin, 2003)

Malaysia (Cynthia, 2013)
China (Zhang, 2012)
China (Qin, 2009)

China (Cai, 1990)

China (Xia, 2011)
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South Africa (Bourne, 1993)
Nigeria (Oguntona, 1998)
Kenya (Gewa, 2009)

Uganda (Jariseta, 2012)
Nigeria (Adams-Campbell, 1993)
Mali (Kennedy, 2010)

Nigeria (Adelekan, 1998)
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Vitamin A intakes of adolescent girls and women of reproductive
age (WRA) by region (Caulfield and Elliot, unpublished)

Africa

SEA Americas

WP

Adolescent girls

Cameroon (Ponka, 2011)

South Africa (Schutte, 2003)

South Africa (Bourne, 1993)

Cameroon (Dapi, 2011)

Brazil (Veiga, 2013)

Mexico (Rodri Ramirez)

Brazil (Verly Junior, 2010)

Costa Rica (Monge-Rojas 2001)
Brazil (Pereira, 2010)

Brazil (Slater, 2003)

Brazil (Lopes, 2013)
Brazil (Andrade, 2003)

India (Venkaiah, 2002)

Bangladesh (Khan, 2005)

India (Nagi, 1995)

India (Chugh, 2001)

India (Chaturvedi, 1994)

Bangladesh (Ahmed, 1998)

Bangladesh (Kabir, 2010)

Philippines (Magbuhat, 2011)

China (Lin, 2003)

China (Cai, 1990)

Malaysia (Cynthia, 2013)

Malaysia (Foo, 2004)

Korea (Park, 2004)

Korea (Cho, 2010) °
China (Zhang, 2012)

T T T
0 1,000 2,000 3,000
Vitamin A (ugRE/d)

Africa

EM Americas

SEA

WP

WRA

Burkina Faso (Huybregts, 2009
Kenya (Gewa, 2009

Mali (Kennedy, 2010

Uganda (Jariseta, 2012

South Africa (Bourne, 1993
‘Malawi (Hallund, 2008

Nigeria éOguntona, 1998

o hana (Nti, 2008
Nigeria (Adams-Campbell, 1993

Mexico (Mejia-Rodriguez, 2007
Mexico (Romieu, 1997
Honduras (Holden, 2002

Iran (Bakhtiyari, 2013
Iran (Haghighatdoost, 2012
Iran (Azadbakht, 2013

India (Ghosh-Jerath, 2013
India (Schmid, 2006

India (Thankachan, 2007
India (Gopaldas, 2002

Indonesia (de Pee, 1

998

Bangl:

adesh

Hels, 2003

Philippines (Ang&e

Bangladesh (Bloem, 1996

ailand (Omori, 2002
ndia (Singh, 2009
Bangladesh (Zeitlin, 1992

China (Zhang, 2008

China (Chen, 2012

China (Liu, 2012

Malaysia ﬁMohamadpour, 2012
Malaysia (Shimbo, 1996
Malaysia (Shariff, 2005
Mongolia (Ohno, 2005
Malaysia (Gan, 2011
les-Agdeppa, 2003
alaysia (Khor, 2006
Malaysia (Ismail, 2012

0

T T T
1,000 2,000 3,000
Vitamin A (ugRE/d)




Vitamin C intakes of adolescent girls and women of reproductive
age (WRA) by region (Caulfield and Elliot, unpublished)
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Energy intakes of non-pregnant and pregnant women by region
(Caulfield and Elliot, unpublished)
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Calcium intakes of non-pregnant and pregnant women by region

(Caulfield and Elliot, unpublished)
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Vitamin A intakes of non-pregnant and pregnant women by
region (Caulfield and Elliot, unpublished)
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Vitamin C intakes of non-pregnant and pregnant women by
region (Caulfield and Elliot, unpublished)
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Energy intakes of women during pregnancy or lactation by
region (Caulfield and Elliot, unpublished)
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Vitamin A intakes during pregnancy and lactation by region
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Thiamin intakes during pregnancy and lactation by region
(Caulfield and Elliot, unpublished)
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Vitamin B12 intakes during pregnancy and lactation by region
(Caulfield and Elliot, unpublished)
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Overall healthy dietary pattern score for adult men and
women (Imamura et al., 2015)
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Diet Quality Score in 1990 by World Region
(Imamura et al., 2015)
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Estimated intakes of selected “healthy” and
“unhealthy” foods by region among women 20-29 y
(adapted from Imamura et al., 2015)
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Summary -1

 Reducing short maternal stature requires continued
improvements in nutrition lifecycle of girls

e Key nutrition interventions include support for maternal
nutrition during pregnancy and lactation, IYCF and
development of healthy eating

e Whether nutritional interventions during later childhood
and/or adolescence are efficacious is a question for
research

 Family planning to delay age at first pregnancy likely
contributes to improving maternal stature



Summary -2

The nutritional status of WRA has shifted over time, with some reductions
in the prevalence of underweight, and shifts from normal weight to
overweight and obesity

The problem of underweight at the national level is less 10% in all areas
except for some parts of Sub-Saharan Africa, and South Asia

The problem of underweight among adolescent girls, particularly those
15-19 vy is less well characterized, but appears to be consistent with those
of women 20+, except in South Asia where it may be as high as 40%
(compared with ~¥20% in women 20+ y)

When examined by age, overweight and obesity increase among women
20-30y, suggesting postpartum weight retention as an explanatory factor

The average woman is of normal weight across most regions. There is a
need to characterize BMI status for local programming; in most areas the
goal of having normal BMI means weight loss rather than weight gain; in
South Asia, there is an urgent need to address the problem of
underweight among girls and women. Postpartum weight management is
needed.




Summary-3

* Progress has been achieved in reducing
maternal deficiencies of vitamin A and iodine,
as well as anemia, but the problems remain

 The problem of inadequate zinc intake in LMIC
appears significant and has only recently been
characterized

e Folic acid fortification coverage is not optimal
in all regions



Summary-4

Average nutrient intakes are inadequate in LMIC across regions and
target groups. Importantly, adolescent girls, WRA and pregnant and
lactating women do not face dietary concerns distinct from one
another in terms of imbalanced macronutrient intakes, and
inadequate micronutrient intakes

More studies are needed, particularly among lactating women, and
a comprehensive strategy for nutrition during lactation is needed

Improvements in nutrient intake need to be placed within the
context of overall weight management. Promotion of nutrient
dense foods or foods providing key nutrients within the context of
weight maintenance or loss (shift in consumption) is different from
promotion of greater food intake (of the same or greater nutrient
density) within the context of increasing BMI to normal

The relative effectiveness of interventions to reduce “unhealthy
foods” (e.g., sugar-sweetened beverage) consumption and/or
increase consumption of “healthy foods” requires research in LMIC.
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