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Annex 1

Malnutrition prevalences by country and year, from survey
data and interpolated for reference years (1990, 1995, 2000)

The tables in this Annex are constructed to list the
available country data for the seven malnutrition
indicators (xerophthalmia and vitamin A deficiency,
anemia among nonpregnant and pregnant women
and children, goiter, and underweight children). This
aims to facilitate inspection of likely trends by country,
and comparisons across countries. It also shows the
availability (or scarcity) of survey data. The estimated
prevalences for 1990, 1995 (1994 for iodine), and 2000
derived from the models described in the Methods
section are inserted here. This allows a view of the
agreement or deviation of each estimate from recent
or historical data for each country. These results were
then further evaluated to give the “best guess” estimates
(Annex 2), applying rules described in the Methods
section.

The tables are set up with similar principles, but
there are some differences. Each table contains
different amounts of data, with some differing levels
of complexity. For example, the iodine tables are
complicated in comparison with the xerophthal-
mia table, due to the amount of data exhibited and
the detail included. Other differences include the
characteristics of the observed data. For instance, the
observed values in the anemia tables as well as in the
vitamin A deficiency table consisted of national and
subnational surveys, whereas the observed values in the
underweight and xerophthalmia table consisted only of

surveys considered to be nationally representative. This
was done to look into filling in gaps where data were
particularly scarce (discussed in the Methods), and
the data used are recorded, but distinguished between
national and subnational and those datapoints used
and not used. The years covered in each matrix also
vary somewhat, depending on availability and the
utility of going farther back in time (e.g., to estimate
endemic or pre-iodization goiter prevalences). The
anemia tables cover 1974-2001, the vitamin A, xeroph-
thalmia, and underweight tables cover 1980-2001, and
the iodine tables cover 1946-2001.

The underweight table contains the most observed
survey data, due primarily to the fact that Demographic
and Health Survey (DHS) and UNICEF Multiple
Indicator Cluster Surveys (MICS) surveys have been
including anthropometry for some time. The xeroph-
thalmia and vitamin A deficiency tables, on the other
hand, contained the fewest observed survey data
points because of the difficulty in measuring vitamin
A deficiency and the rarity of clinical symptoms. The
anemia tables contain more survey data than the
xerophthalmia and vitamin A deficiency tables, because
anemia is more often measured and is more common
than xerophthalmia. The iodine tables include not
only the goiter rates but also salt-iodization programs,
the year they were established, and even the level of
coverage.
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Table A1.6A. Iodine deficiency and salt iodization programs in Sub-Saharan Africa, Middle East and North Africa, and Central Asia and

1945- | 1970-
Country 1969 1979 1980 1981 1982 1983 1984 |19850.| 1986 1987 1988 1989 1990 O.| 1991 1992

Angola

Benin 23.7

Botswana 8.0

Burkina 16.2
Faso

Burundi 42.4

Cameroon 70 26.3

Cape Verde 2.0

Central 62.5
African
Republic

Chad

Comoros

Congo

Congo,
Democratic
Republic of

Cote
d’Ivoire

Equatorial
Guinea

Eritrea

Ethiopia 28.5

Gabon 34.4

Gambia

Ghana

Guinea 22.6

Guinnea- 19
Bisseau

Kenya (20)

Lesotho 16.2

Liberia (13.9)

Madagascar 24.1

Malawi 12.7

Mali

Mauritania

Mauritius

Mozam- 76
bique

Namibia 345
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Eastern Europe, 1945-2001

1997 2000 2002
TGR (1992 | (1995- | (1997-| TGR | TGR
1993 1994 1995 O. | source 1996 1997 1998 1999 [2000O.| 2001 2002 1996) | 2000) | 2000) | 2000 P |source
Legisla- 0 10 10x 334
tion
19.1 2,1 79 1.1, 98 35 79 79x 12.7 3
2 66 97 27 66 17.4
2 Legisla- 22 23 23x 29.1
tion, 22
2 68 80 80 68 17.6
2 >90 86 82 84 11.7
2 99 0x
5 Legisla- 87 28 65 87 11.2
tion
63 31 55 58 24.0 4
Legisla- 83
tion
45 36.2
96 5%74 19 90 90 16.9 3
75, Leg- 0 31 18.4 5
islation
20 20x
22 1 36.6 97 80 80 97 10.0 5
5 28 0 0 28 23.1
17.1, 36 15 27.3 3
16.3 0 0 8 19.6 5
16.8 1 28 10 28 18.1
1 Legisla- * 12 37 12 22.9
tion
2 12 0 2 16.9
16.3 2,3 90 89 100 91 10.1
2 69 73 69 19.4
2 84 17.6
2 * 76 (3.5) 1 73 76 11.7 5
2 1274 82 58 58 48 21.8 3
8 42.8 20 9 9x 424 5
30.9, 3 3 3 3 20.5 3
Legisla-
tion
0 0 0 Ox 27.6
3 19.2 62 62 62 62x 17.4 3
Legisla- 2 >90 63 80 59 63 18.4
tion

continued
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Table A1.6A. Iodine deficiency and salt iodization programs in Sub-Saharan Africa, Middle East and North Africa, and Central Asia and

Country

1945-
1969

1970-
1979

1980

1981

1982

1983

1984

1985 O.

1986

1987

1988

1989

1990 O.

1991

1992

Niger

Nigeria

Legisla-
tion

Rwanda

49.6

Legisla-
tion

Senegal

44.3

Sierra Leone

Somalia

South Africa

Legisla-
tion

Sudan

Swaziland

Tanzania

Legisla-
tion

42.5

Togo

22.1

Uganda

Zambia

50.5
Legisla-
tion

Zimbabwe

42.3

Algeria

Legisla-
tion

8.5

Egypt

5.2

Iran

30

Legisla-
tion

Iraq

Legisla-
tion

42.9

Jordan

Kuwait

Lebanon

Legisla-
tion
(1964)

Libya
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Eastern Europe, 1945-2001 (continued)

1997 2000 2002
TGR (1992 | (1995- | (1997-| TGR | TGR
1993 1994 1995 O. | source 1996 1997 1998 1999 [2000O.| 2001 2002 1996) | 2000) | 2000) | 2000 P |source
35.8 3 Legisla- 20.4 44 0 64 44 28.3 5
tion
20 3 97 83 98 98 7.7
2 25.9 76 90 95 76 12.8 3
Legisla- 9 31 10 9 31 233
tion
75 75 23 16.4
12.6
1 7 62 40 40 62 35.1
Legisla- 10 22 * 10 0 96 11.5 5
tion
26 76 26 26x 16.3
* 2 (23.0) (12.3, 83 74 74 67 13.5 5,5
32.2)=17
2 98 7/ 0 73 73 8.6 3
15.7 (44) 3 64 50 69 69x 16.9
Legisla-
tion
32 2,1 37 90 90 54 254
Legisla- 2 14.8(93) 94 80 93 8.6 6
tion
8 2,3 92 68 92 92 69 16.7
2 Legisla- 60 90 0 56 11.9
tion?
2 Recent 94(yr?) 82 94 94 9.1
iodized
salt
3 92 50 10 40 24.6
37.7, 3 * 33.5 75 95 88 10.8 5
Legisla- 86(yr?)
tion
Agree- 92 92 87
ment to
iodize
salt
25.7 1 91 87 90 90 90x 11.0
Legisla- 90(yr?) 10.1
tion

continued
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Table A1.6A. Iodine deficiency and salt iodization programs in Sub-Saharan Africa, Middle East and North Africa, and Central Asia and

1945- | 1970—
Country 1969 1979 1980 1981 1982 1983 1984 |19850.| 1986 1987 1988 1989 1990 O.| 1991 1992

Morocco

Oman

Palestine

Saudi Todized
Arabia salt

Syrian Arab 73
Republic

Tunisia Legisla- 4.3
tion
(1970)

United Arab
Emirates

Yemen 32

Armenia

Azerbaijan

Georgia

Kazakhstan

Kyrgyzstan

Slovakia

Tajikistan

Turkey Legisla- 30.3
tion
(1968)

Turkmeni-
stan

Uzbekistan 15

Bolded values are total goiter rate (TGR) prevalence; iodized salt coverage is in italics; * indicates the year that large-scale iodization of salt started; ()
indicates subnational data; X indicates household iodized salt consumption not between 1997 and 2000. Shaded cells show where coverage of iodized salt
is thought to be > 25%. Estimates for all countries are given for 2000 only. 2000 P represents the predicted values. 1985 O, 1990 O, 1995 O, 2000 O are the
observed survey values. See page 159, this issue, for sources.
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Eastern Europe, 1945-2001 (continued)

1997 2000 2002
TGR (1992- | (1995- | (1997- | TGR | TGR
1993 1994 | 1995 O. | source 1996 1997 1998 1999 |20000.| 2001 2002 1996) | 2000) | 2000) | 2000 P |source
22 | Legisla- * 3 Todized 30(yr?) 65 61
tion salt
started
10 Legisla- 3 87(yr?)
tion
21 40 40
Legisla- * 2 40(yr?) 98 97 27.1
tion
2 97 9.1
21 39 39
2 Legisla- 16.8 70 16.1 3
tion
41 11.6
8 14.6
14 53 20 20.5
27 27 21.4
<17(yr?) 20.9
20 20 20
31 18 18x 28.1
3 0 0 90 22.6
0 0 19 10.6
11 24.3
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TABLE A1.6B. Iodine deficiency and salt iodization programs in South Asia, Southeast Asia, and Latin America, 1945-2001

Pre-iod | 1945— | 1970— TGR
Country TGR 1969 1979 1980 1981 1982 1983 1984 |19850.| 1986 1987 1988 1989 1990 0. |source*
Afghanistan
Bangladesh 20-30% Legisla-
tion
Bhutan >30% 65.4,0 10
India <20% (15) &
Nepal >30% 55 *,57.6 44.2- 10,2,2
(1960)
Pakistan (10-80)
Sri Lanka <20% | (22.5 14.4 16.6 2,2
wet-
zone,
6.1dry),
(12-54)
Maldives
Cambodia >30%
China (70) (50) 9.2 (87) 2
Indonesia >30% 32 (37) x 27.7 7,2,2
Korea,
Democratic
People’s
Republic of
Lao People’s 20-30% 25 2
Democratic
Republic
Malaysia
Mongolia 20-30%
Myanmar 20-30% 18 2
Papua New
Guinea
Philippines <20% 14.7 2
Thailand <20% 0 17 *
Vietnam
Belize
Costa Rica <20% |Legisla-| 5.3 3 10,10,2
tion |(1979)
(1941),
18
(1966)
Cuba (30) 10
(1974)
Dominican <20%
Republic
Fl Salvador 48 56 17 24.6 10,2
(1966)
Guatemala 20-40%| 93 15 15.5
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1997 | 2000 | 2002
(1992- | (1995- | (1997- TGR
1991 1992 1993 1994 [1995 O.| 1996 1997 1998 1999 (2000 O.| 2001 | 2002 | 1996) | 2000) | 2000) source
47.7
47.1 *,53 70.1 55 44 78 70 16.7 1
25 96 82 96 82 82X 13.8 2
49.4 67 70 52 26.2
(32) 40, 55.2 62.6 68 93 24.3 24.3 5
19 50 19 19 38.3 38.3
* 87,21 7 47 10.8 10.8 8
23.6 3
62 ¥ 13.8 13 0 7 14 18.0 2,5
* 20.4 10.8 8,91.2 51 83 91 3,3,5
9.8 65.2 63.6 64.5 50 62 64 12.3 8
* 5 5
* (72) 75.8,9 93 76 13.7 7
28 67.7 21.4 68 68 14.9 3,5
25.1 14 18 *41 |50,25.1| 60 |80,12.2| 45.6 14 65 46 17.4 3,7
(61) 6.7 * 21 22.4 40 15 22 14.9 5
16.3 11 50 5.9 74.1, 50 50 74 13.0 | 1,1,1,7
2.7
34.9,* 42 27.1 85.3 89 14.9 10.1, 42 65 40 14.6 | 1,5,7,7
77.6 or
39.5
5.5,90| 97.5 90 90X 10.5 5
(81.6-92.3) 97 91 89 97X 9.9
0 45 0 8.5
5.3 * 18.1 40 13 18 11.4 3
91.1 91 91 91X 10.6
20.4, 38 49.3 93 64 49 16.0 3

continued
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TABLE A1.6B. Iodine deficiency and salt iodization programs in South Asia, Southeast Asia, and Latin America, 1945-2001 (continued)

Pre-iod | 1945— | 1970— TGR
Country TGR | 1969 | 1979 | 1980 | 1981 | 1982 | 1983 | 1984 [19850.| 1986 | 1987 | 1988 | 1989 |1990 0. | source
Haiti 2
Honduras <20% 17 |*¥(1971) 8.8 10,2
(1969)
Jamaica *(1962)
Mexico 28.8
(1932),
28.8,
(54.6)
Nicaragua >30% *(1978), 20 4.3 |10,10,2
33
Panama <20% |16.5,0 *(1970), 10,10
6
Trinidad and
Tobago
Argentina 49.8, 8.3 10,2
*(1968)
Bolivia (77) , 60.8 20.9 10,2
*(1970)
Brazil (27.2) *(1974), 10,2
14.7
Chile (24.8) 9 10,2
Colombia >30% | 52.6, 10
*(1950),
33.9
Ecuador <20% 17.4 * 2
Guyana
Paraguay >30% 33.4 48.7 2
Peru 20-30%| 22 28.9, 2
*(1970),
86
Uruguay 1 2
Venezuela <20% 17.2 10.7, | 2,3,5
6.67

Bolded values are total goiter rate (TGR) prevalence; iodized salt coverage is in italics (nonbold); * indicates the year that large-scale iodization of salt
started; () indicates subnational data; X indicates household iodized salt consumption not between 1997 and 2000. 1985 O, 1990 O, 1995 O, 2000 O are
the observed survey values. Shaded cells show where coverage of iodized salt is thought to be > 25%. See page 159, this issue, for sources.
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1997 | 2000 | 2002
(1992- | (1995- | (1997- | TGR | TGR
1991 | 1992 | 1993 | 1994 [19950.] 1996 | 1997 | 1998 | 1999 (2000 O.| 2001 | 2002 | 1996) | 2000) | 2000) | 2000 P | source
10 10.8 10 10 11 115 3
85 4.9, 86 80 35 85 85 80 | 120 | 35
100 | 100 100 | 100 | 100 | 108
3 90 87 99 9 | 104 3
(33.7) | 79 86.1 2.5 79 86 86 11.0 5
13.2 92 946 | 102 92 92 95 | 102 | 25
12 1 11.6
90 90 90 | 90X
(4.5) 92 9 | 625 92 90 63 | 202 3
95.2 (1.4), 79 95 | 95X | 8.0 5
87
11.4 100 90 97 100 | 8.8 2
* 6.5 92 90 92 92 9.9 8
99 90 97 99 8.4
(40.0) 83.2 64 79 83 12.7 3
90 (10.8) | 93 (1) 90 93 93 9.6 3,5
(8-9.1)
* 14 90 (2.2) 65 65 9 | 104 | 33

90.9
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Sources for xerophthalmia

Reported Key to sources for xerophthalmia
prevalence
Country Survey year (%) Source 1. USAID Micronutrient Program (MOST). OMNI
Bangladesh 1983 s . micronutrient fact sheet: Bangladesh. http://www.
’ mostproject.org/pubs2.htm#MOST%20Publications.
1997 0.9 2 Accessed 20 December 2004.
1999 0.5 3 2. World Health Organization. Nutrition profile of Bang-

Bhutan 1999 0.0 4 ladesh, 1997. http://w3.whosea.org/nhd/bangladesh.

Bolivia 1981 . 5 htm 13. Accessed 20 December 2004.

’ 3. Helen Keller International and Institute of Public

Chad 1986 2.7 6 Health Nutrition. Nutrition Surveillance Project in

China 2000 02 7 Bangladesh, 1999. http://hkiasiapacific.org/_downloads/

NSP%201999.pdf. Accessed 20 December 2004.
Egypt 1995 0.2 8 4. Global Micronutrient Survey. New Orleans: Tulane
Ethiopia 1980 2.0b 6 University and The Micronutrient Initiative, 2002.
1996 15 3 5. Mora JO, Gueri M, Mora OL. Vitamin A deficiency
) in Latin America and the Caribbean: an overview.
India 1979 3.6 7 Rev Panam Salud Publica 1998;4: 178—186. Available
1988 1.4 6 at: http://www.scielosp.org/scielo.php?script=
2000 0.9 4 sci_arttext&pid=S1020-49891998000900005&Ing=en&
2001 1.7 7 nrm=iso. Accessed 20 December 2004.
Indonesia 1978 20 6 6. WHO‘. Global prevalence of vitamin A deficiency. MDIS
1995 03 ; Working Paper 2. WHO/NUT/95.3. Geneva: World
Health Organization, 1995.

Lao People’s 1995 1.1 7 7. Deitchler M, Mason JB, Mathys E, Winichagoon P,
Democratic 2000 4.7/1.1 7 Tuazon MA. Lessons from successful micronutrient
Republic programs: Program initiation. Food Nutr Bull 2004;

Madagascar 2000 2.2 4 25:5-29.

M i 1998 02 4 8. Mason JB, Lotfi M, Dalmiya N, Sethuraman K, Deitchler
ongotia : M, with Geibel S, Gillenwater K, Gilman A, Mason K,

1999 0.8 4 Mock N. UNICEF field survey of country offices under-

Myanmar 1991 1.2 7 taken in 1998. Micronutrient Initiative/UNICEF/Tulane

1994 0.8 7 University. The micronutrient report: current progress
Neal 1981 Lo 6 in the control of vitamin A, iodine, and iron deficiencies.
cpa ) Ottawa, Canada: International Development Research

1993 3.0 8 Centre, 2001.
1996 L5 8 9. USAID Micronutrient Program (MOST). OMNI micro-
1998 0.6 4 nutrient fact sheet: Niger. http://www.mostproject.org/

Niger 1988 3.0 9 Niger.htm. Accessed 20 December 2004.
1992 3.7 8

Nigeria 1994 1.2 6

Philippines 1982 3.2 7
1987 0.9 7
1993 0.4 6

Sri Lanka 1995 1.6 7

Sudan 1986 2.4 8

Vietnam 1994 0.1 4

1998 0.3 7

Zimbabwe 1999 0.2 4

a. Survey of 14 provinces, treated as national.
b. National Bitot’s spots (X1B) prevalence, 1.0%.
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Sources for vitamin A deficiency

Reported preva-
lence (%) of

Reported preva-
lence (%) of

Survey serum retinol Survey serum retinol
Country year <0.7pmol/L Source Country year <0.7pmol/L Source
Angola 1998 64.30 1 India- AP 2001 52.30* 3
Antigua 1996 11.70 2 India- Orissa 2001 63.80* 3
Argentina 1998 5.30% 3 Indonesia 1991 57.50% 6
1999 6.30% 3 Jordan 1997 4.04* 3
Bangladesh 1997 22.00 4 Kenya 1994 33.00* 6
Belize 1989 24.00 3 Lao PDR. 2000 4470 4
Bolivia 1991 11.30% 5 Liberia 1999 52.90 7
Botswana 1994 32.50* 6 Malaysia 1984 12.00* 5
Brazil 1992 16.00* 3 Mauritius 1995 9.30 6
1997 19.30* 3 Mexi 1990 32.00*
1998 32.10% 3 exico : >
Cameroon 1992 17.90* 5 Micronesia 1989 64.00 5
M li 1999 19.80 3
Cape Verde 1996 2.00 3 ongond
*
Central African 1999 68.20 3 Myanmar 1987 32:40 >
Republic Namibia 1992 20.40 5
China 1982 18.50* 5 Nepal 1998 32.30 3
2000 11.70% 3 Nicaragua 1993 31.00* 2
Colombia 1977 24.10* 5 2000 8.80 3
*
1995 13.00 6 Nigeria 1998 28.00 7
%
Congo 1988 26.00 5 Oman 1995 20.80 5
Costa Rica 1979 2:30 > Pakistan 1988 50.00 5
1981 1.80 5
1996 8.70 6 Panama 1992 6.00 6
1999 9.40 3
Cote d’Ivoire 1994 46.60* 5
1996 33.19 3 Papua New Guinea 1993 58.10* 6
Dominica 1996 10.70 2 Peru 1992 22.00* 5
.. 1 13.00* 6
Dominican Repub. 1991 19.60* 5 996
1999 10.90 3
Ecuador 1986 15.70 2
1993 16.30* 5 Philippines 1993 10.10* 4
Egypt 1995 11.30 6 1998 38.00 4
El Salvador 1976 33.30* 5 South Africa 1991 49.00* 5
Eritrea 1997 13.40 7 Sri Lanka 1995 33.00 4
Ethiopia 1980 59.60 5 1996 3550 6
1996 38.90 6 1996 28.00* 8
Gambia 1999 64.00 1 St. Vincent/Gren. 1997 6.20 3
Guatemala 1970 26.20 5 Swaziland 1994 53.00 7
1988 21.60* 5 Tanzania 1984 45.30* 5
1995 15.80 2 1997 24.20* 3
Guyana 1997 1060 3 Thailand 1990 20.00% 5
Honduras 1987 20.00 5 Uganda 2000 27.90 3
1996 13.00 3
Uzbekistan 1993 48.90* 6

continued
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Sources for vitamin A deficiency (continued)

Reported preva-
lence (%) of
Survey serum retinol
Country year <0.7pmol/L Source

Vietnam 2000 12.40 3
Yemen 1992 62.40* 5
Zambia 1988 16.50* 6
1999 65.70 3
Zimbabwe 1999 35.80 3

* Subnational data.

Key to sources for vitamin A deficiency

1.

World Health Organization (2004). Anthropom-
etry and Micronutrient Databases. Available at: http//
www.who.int/nut/db_mdis.htm

Mora JO, Gueri M, Mora OL. Vitamin A deficiency in
Latin America and the Caribbean: an overview. Rev

Panam Salud Publica 1998;4:178—186. Available at:
http://www.scielosp.org/scielo.php?script=sci_arttext&
pid=S1020-49891998000900005&Ing=en&nrm=iso.
Accessed 20 December 2004.

Global Micronutrient Survey. New Orleans: Tulane
University and Micronutrient Initiative, 2002.
Deitchler M, Mason JB, Mathys E, Winichagoon P,
Tuazon MA. Lessons from successful micronutrient
programs: Program initiation. Food Nutr Bull 2004;
25:5-29.

World Health Organization. Global prevalence of
vitamin A deficiency. MDIS Working Paper 2. WHO/
NUT/95.3. Geneva: World Health Organization, 1995.
UNICEF field survey of country offices undertaken
in 1998. Micronutrient Report. Ottawa, Canada:
Micronutrient Initiative, 2001.

Stoltzfus, R and Klemm, R. “Sustainable control
of vitamin a deficiency: defining progress through
assessment, surveillance, and evaluation.” Report of
the XVIII International Vitamin A Consultative Group
Meeting. USAID, 1998

Opportunities for Micronutrient Initiatives (OMNTI)
Fact Sheet: Sri Lanka. Available at: http://www.jsi.com/
intl/omni/sri_pub.htm. Accessed 20 December 2004.
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Sources for anemia in nonpregnant women

Country Survey year Source
Armenia 2000 1
Bangladesh 2001 2
1997 3
Benin 2001 4
Bolivia 1998 5
Cambodia 2000 6
Cameroon 2000 6
Central African Rep. 1999 6
Chile 1983 6
China 1992 6
Cote d’Ivoire 1995 6
Egypt 2000 7
Gambia 2001 6
Grenada 1992 6
Guinea 2000 6
Haiti 2000 8
Honduras 2001 6
India 1998 9
Indonesia 1995 3
Iran 1999 6
Jordan 1996 6
Kazakhstan 1999 10
Kenya 1999 6
Kyrgyzstan 1997 11
Lao P.D.R. 2000 3
Liberia 1999 6
Mali 2000 6
Mongolia 2000 6
Nepal 1998 6
Nicaragua 2000 6
Niger 2000 6
Panama 1999 6
Peru 2000 6
Philippines 1993 12
1998 12
Thailand 1995 13
Turkmenistan 2000 14
Uganda 2000 6
Uzbekistan 1996 15
Viet Nam 2000 6
Zambia 1998 16
Zimbabwe 1999 6

Key to sources for anemia in nonpregnant women

1.

National Statistical Service (Armenia), Ministry of
Health (Armenia), and ORC Macro. Armenia Demo-
graphic and Health Survey 2000. Calverton, Md, USA:
National Statistical Service, Ministry of Health, and

10.

11.

12.

13.

14.

15.

16.

ORC Macro, 2001.

Helen Keller Intenational. Anemia is a severe public health
problem in pre-school children and pregnant women
in rural Bangladesh. Nutrition Surveillance Project
Bulletin No. 10. Dhaka: Helen Keller International/
Bangladesh, 2002. http://hkiasiapacific.org/_downloads/
NSP%20Bulletin%2010.pdf.

Mason JB, Lotfi M, Dalmiya N, Sethuraman K, Deitch-
ler M. The Micronutrient Report: current progress and
trends in the control of vitamin A, iodine, and iron defi-
ciencies. Ottawa, Canada: Micronutrient Initiative, 2001.
National Institute of Statistics and Economic Analysis
(INSAE) and ORC Macro. Benin Demographic and
Health Survey 2001. Calverton, Md, USA: National
Institute of Statistics and Economic Analysis and ORC
Macro, 2002.

National Institute of Statistics (Bolivia) and Macro
International. Bolivia Demographic and Health Survey
1998. Calverton, Md, USA: National Institute of Statis-
tics and Macro International, 1998.

Global Micronutrient Survey. New Orleans: Tulane
University and Micronutrient Initiative, 2002.
El-Zanaty F, Way A, Ministry of Health (Egypt), and
ORC Macro. Egypt Demographic and Health Survey
2000. Calverton, Md, USA: ORC Macro, 2001.
Cayemittes M, Placide MF, Barréere B, Mariko S, Sévere
B. Haiti Mortality, Morbidity, and Service Utilization
Survey 2000. Calverton, Md, USA: Ministry of Public
Health and Population, Haitian Children’s Institute and
ORC Macro, 2001.

International Institute for Population Sciences (IIPS)
and ORC Macro. National Family Health Survey
(NFHS-2), 1998-99: India. Mumbeai: IIPS, 2000. http://
www.nthsindia.org.

Academy of Preventive Medicine (Kazakhstan) and
Macro International. Kazakhstan Demographic and
Health Survey 1999. Calverton, Md, USA: Academy of
Preventive Medicine and Macro International, 1999.
Research Institute of Obstetrics and Pediatrics and
Ministry of Health of the Kyrgz Republic and Macro
International. Kyrgz Republic Demographic and Health
Survey 1997. Calverton, Md, USA: Macro International,
1998.

Department of Science and Technology (DOST) and
Food and Nutrition Research Institute (FNRI). Philip-
pine nutrition: facts and figures. Manila, 2001. http://
www.fnri.dost.gov.ph/facts/mainpn.html.

Deitchler M, Mason JB, Mathys E, Winichagoon P,
Tuazon MA. Lessons from successful micronutrient pro-
grams: Program initiation. Food Nutr Bull 2004;25:5-29.
Gurbansoltan Eje Clinical Research Center for Maternal
and Child Health (GECRCMCH), Ministry of Health
and Medical Industry (Turkmenistan), and ORC Macro.
Turkmenistan Demographic and Health Survey 2000.
Calverton, Md, USA: GECRCMCH and ORC Macro,
2001.

Institute of Obstetrics and Gynecology and Ministry of
Health of the Republic of Uzbekistan and Macro Inter-
national. Uzbekistan Demographic and Health Survey
1996. Calverton, Md, USA: Macro International, 1997.
World Health Organization (2004). Anthropometry and
Micronutrient Deficiency Databases. Available at: http://
www.who.into/nut/db_mdis.htm



Recent trends in malnutrition in developing regions

157

Sources for anemia in pregnant women

Country Survey year Source
Armenia 2000 1
Bangladesh 2001 2
1997 3
Benin 2001 4
Bhutan 1985 5
Bolivia 1998 6
Cambodia 2000 5
Cameroon 2000 5
Central African Rep. 1999 5
Chile 1983 5
China 1992 3
Dominica 1997 5
Egypt 2000 7
Gambia 2001 5
Ghana 1995 5
Grenada 1992 5
Guinea 2000 5
Guyana 1997 5
Haiti 2000 8
India 1998 9
Indonesia 1995 3
Jamaica 1997 5
Jordan 1996 5
Kazakhstan 1999 10
Kenya 1999 5
Korea D.P.R. 1998 5
Kyrgyzstan 1997 11
Liberia 1999 5
Nepal 1998 5
Nicaragua 2000 5
Panama 1999 5
Peru 2000 5
Philippines 1993 12
1998 12
Thailand 1986 3
1995 13
Turkmenistan 2000 14
Uganda 2000 5
Uzbekistan 1996 15
Viet Nam 2000 5
Zimbabwe 1999 5

Key to sources for anemia in pregnant women

1.

National Statistical Service (Armenia), Ministry of
Health (Armenia), and ORC Macro. 2001. Armenia
Demographic and Health Survey 2000. Calverton, Md,
USA: National Statistical Service, Ministry of Health,
and ORC Macro.

10.

11.

12.

13.

14.

15.

Helen Keller International. Anemia is a severe
public health problem in pre-school children and
pregnant women in rural Bangladesh. Nutrition
Surveillance Project Bulletin No. 10. Dhaka: Helen
Keller International/Bangladesh, March 2002. http:
//hkiasiapacific.org/_downloads/NSP%20Bulletin-
9%2010.pdf.

Mason JB, Lotfi M, Dalmiya N, Sethuraman K, Deitch-
ler M. The Micronutrient Report: current progress and
trends in the control of vitamin A, iodine, and iron
deficiencies. Ottawa, Canada: Micronutrient Initiative,
2001.

National Institute of Statistics and Economic Analysis
(INSAE) and ORC Macro. Benin Demographic and
Health Survey 2001. Calverton, Md, USA: National
Institute of Statistics and Economic Analysis and ORC
Macro, 2002.

Global Micronutrient Survey. New Orleans: Tulane
University and Micronutrient Initiative, 2002.
National Institute of Statistics (Bolivia) and Macro
International. Bolivia Demographic and Health Survey
1998. Calverton, Md, USA: National Institute of Statis-
tics and Macro International, 1998.

El-Zanaty F, Way A, Ministry of Health (Egypt), and
ORC Macro. Egypt Demographic and Health Survey
2000. Calverton, Md, USA: ORC Macro, 2001.
Cayemittes M, Placide MF, Barrére B, Mariko S, Sévere
B. Haiti Mortality, Morbidity, and Service Utilization
Survey 2000. Calverton, Md, USA: Ministry of Public
Health and Population, Haitian Children’s Institute and
ORC Macro, 2001.

International Institute for Population Sciences (IIPS)
and ORC Macro. National Family Health Survey
(NFHS-2), 1998-99: India. Mumbeai: IIPS, 2000. http://
www.nfhsindia.org

Academy of Preventive Medicine (Kazakhstan) and
Macro International. Kazakhstan Demographic and
Health Survey 1999. Calverton, Md, USA: Academy of
Preventive Medicine and Macro International, 1999.
Research Institute of Obstetrics and Pediatrics and
Ministry of Health of the Kyrgz Republic and Macro
International. Kyrgz Republic Demographic and Health
Survey 1997. Calverton, Md, USA: Macro International,
1998.

Department of Science and Technology (DOST) and
Food and Nutrition Research Institute (FNRI). Philippine
nutrition: facts and figures. Manila, 2001. http://
www.fnri.dost.gov.ph/facts/mainpn.html

Deitchler M, Mason JB, Mathys E, Winichagoon P,
Tuazon MA. Lessons from successful micronutrient
programs: Program initiation. Food Nutr Bull 2004;25:
5-29.

Gurbansoltan Eje Clinical Research Center for Maternal
and Child Health (GECRCMCH), Ministry of Health
and Medical Industry (Turkmenistan), and ORC Macro.
2001. Turkmenistan Demographic and Health Survey
2000. Calverton, Md, USA: GECRCMCH and ORC
Macro.

Institute of Obstetrics and Gynecology and Ministry of
Health of the Republic of Uzbekistan and Macro Inter-
national. Uzbekistan Demographic and Health Survey
1996. Calverton, Md, USA: Macro International, 1997.
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Sources for anemia in preschool-age children

Country Survey year Source
Argentina 1998 1
1999 1
Armenia 2000 2
Bangladesh 2001 3
1997 4
Benin 2001 5
Bhutan 1985 1
Bolivia 1998 6
Cambodia 2000 1
Cameroon 2000 1
Cape Verde 1996 1
Central African Rep. 1999 1
China 1992 1
Cote d’Ivoire 1995 1
Dominica 1997 1
Egypt 2000 7
Gambia 2001 1
Ghana 1995 1
Grenada 1992 1
Guinea 2000 1
Guyana 1997 1
Haiti 2000 8
Honduras 2001 1
India 1998 9
Indonesia 1995 4
Iran 1999 1
Jamaica 1997 1
Kazakhstan 1999 10
Kenya 1999 11
Korea D.P.R. 1998 1
Kyrgyzstan 1997 12
Lao P.D.R. 2000 4
Liberia 1999 1
Mongolia 2000 1
Nepal 1998 1
Nicaragua 2000 1
Panama 1999 1
Peru 2000 1
Philippines 1998 13
1993 14
South Africa 1994 1
Thailand 1995 15
1986 4
Turkmenistan 2000 16
Uganda 2000 1
Uzbekistan 1996 17
Vietnam 2000 1
Zambia 1998 1
Zimbabwe 1999 1

Key to sources for anemia in preschool-age children

1.

2.

10.

11.

12.

13.

14.

Global Micronutrient Survey. New Orleans: Tulane
University and Micronutrient Initiative, 2002.
National Statistical Service (Armenia), Ministry
of Health (Armenia), and ORC Macro. Armenia
Demographic and Health Survey 2000. Calverton, Md,
USA: National Statistical Service, Ministry of Health,
and ORC Macro, 2001.

Helen Keller Intenational. Anemia is a severe public health
problem in pre-school children and pregnant women
in rural Bangladesh. Nutrition Surveillance Project
Bulletin No. 10. Dhaka: Helen Keller International/
Bangladesh, 2002. http://hkiasiapacific.org/_downloads/
NSP%20Bulletin%2010.pdf.

Mason JB, Lotfi M, Dalmiya N, Sethuraman K, Deitchler
M. The Micronutrient Report: current progress and
trends in the control of vitamin A, iodine, and iron
deficiencies. Ottawa, Canada: Micronutrient Initiative,
2001.

National Institute of Statistics and Economic Analysis
(INSAE) and ORC Macro. Benin Demographic and
Health Survey 2001. Calverton, Md, USA: National
Institute of Statistics and Economic Analysis and ORC
Macro. 2002.

National Institute of Statistics (Bolivia) and Macro
International. Bolivia Demographic and Health Survey
1998. Calverton, Md, USA: National Institute of
Statistics and Macro International, 1998.

El-Zanaty F, Way A, Ministry of Health (Egypt), and
ORC Macro. Egypt Demographic and Health Survey
2000. Calverton, Md, USA: ORC Macro, 2001.
Cayemittes M, Placide MF, Barréere B, Mariko S, Sévere
B. Haiti Mortality, Morbidity, and Service Utilization
Survey 2000. Calverton, Md, USA: Ministry of Public
Health and Population, Haitian Children’s Institute and
ORC Macro, 2001.

International Institute for Population Sciences (IIPS)
and ORC Macro. National Family Health Survey
(NFHS-2), 1998-99: India. Mumbeai: IIPS, 2000. http://
www.nfhsindia.org

Academy of Preventive Medicine (Kazakhstan) and
Macro International. 1999. Kazakhstan Demographic
and Health Survey 1999. Calverton, Md., USA: Academy
of Preventive Medicine and Macro International.
WHO Intercountry Workshop for National Program
Managers: Micronutrient Deficiencies. Nairobi, Kenya:
World Health Organization, 1998.

Research Institute of Obstetrics and Pediatrics
and Ministry of Health of the Kyrgz Republic
and Macro International. Kyrgz Republic
Demographic and Health  Survey 1997.
Calverton, Md., USA: Macro International, 1998.
Department of Science and Technology (DOST) and
Food and Nutrition Research Institute (FNRI). Philippine
nutrition: facts and figures. Manila, 2001. http://
www.fnri.dost.gov.ph/facts/mainpn.html.

Solon FS. Anemia and iron interventions for preschool
children in the Philippines. Manila: Nutrition Center of
the Philippines, 1995. http://www.jsi.com/intl/ OMNI/
fe_ch11.htm. Accessed 21 December 2004.
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15.

16.

Deitchler M, Mason ]B, Mathys E, Winichagoon P,
Tuazon MA. Lessons from successful micronutrient
programs: Program initiation. Food Nutr Bull 2004;25:
5-29.

Gurbansoltan Eje Clinical Research Center for Maternal
and Child Health (GECRCMCH), Ministry of Health
and Medical Industry (Turkmenistan), and ORC Macro.

17.

2001. Turkmenistan Demographic and Health Survey
2000. Calverton, Md, USA: GECRCMCH and ORC
Macro.

Institute of Obstetrics and Gynecology and Ministry of
Health of the Republic of Uzbekistan and Macro Inter-
national. Uzbekistan Demographic and Health Survey
1996. Calverton, Md, USA: Macro International, 1997.

Sources for iodine deficiency disorders (total goiter rates)

Mason JB, Lotfi M, Dalmiya N, Sethuraman K, Deitch-
ler M. The Micronutrient Report: current progress and
trends in the control of vitamin A, iodine, and iron defi-
ciencies. Ottawa, Canada: Micronutrient Initiative, 2001.
WHO. Global prevalence of iodine deficiency disorders.
MDIS Working Paper 1. WHO/NUT/93. Geneva: World
Health Organization, 1993.

ICCIDDS-CIDDS Database http://www.people.virginia.
edu/~jtd/iccidd/mi/cidds_alpha.html. Accessed 20
December 2004.

Wyss K, Guiral C, Ndikuyeze A, Malonga G, Tanner M.
Prevalence of iodine deficiency disorders and goitre in
Chad. Trop Med Int Health 1996;1:723-9.

Global Micronutrient Survey. New Orleans: Tulane
University and Micronutrient Initiative, 2002.
Ministry of Health/CW/UNICEE. Zimbabwe National
Micronutrient Survey, 1999.

10.

11.

Deitchler M, Mason JB, Mathys E, Winichagoon P,
Tuazon MA. Lessons from successful micronutrient
programs: Program initiation. Food Nutr Bull 2004;25:
5-29.

World Health Organization. Global database on iodine
deficiency disorders, 2003. http://www3.who.int/whosis/
mn/mn_iodine/

Lazarus JH, Parkes AB, N’Diaye M, Prysor-Jones SG.
Endemic goiter in Senegal. Thyroid function etiological
factors and treatment with oral iodized oil. Acta Endo-
crinol (Copenhagen). 1992;126:149-54.

Hetzel BS. The prevention and control of iodine defi-
ciency disorders. UN/SCN Nutrition Policy Discussion
Paper 3, 1988.

WHO/Health Action in Crisis. Uzbekistan baseline
statistics. http://www.who.int/disasters/stats/baseline.
cfm?countryID=60



160

Mason, Rivers, Helwig

Annex 2

Estimates of prevalences of deficiencies and underweight for
each country for 2000 (“best guesses”)

Vitamin A deficiency Anemia?
Serum Todine-
Xeroph- |retinol < 0.7 | Preschool | Nonpregnant | Pregnant | deficiency
Country Underweight® | thalmia® pmol/L¢ children women women | disorders
Angola 41.6* 1.6 64.3 71.6 58.7 45.7 33.4
Benin 21.6 1.5 43.3 81.9 64.6 72.7 12.7
Botswana 12.5 0.5 29.8 37.3 31.1 26.5 17.4
Burkina Faso 29.7 2.1 46.4 83.2 48.4 50.1 29.1
Burundi 45.1 1.3 44.2 82 60.2 54.1 17.6
Cameroon 22.5 1.1 36.0 57.7 31.7* 45.4 11.7
Central African Rep. 24.3 2.0 46.8% 74.4 49.8 48.4* 11.2
Chad 27.6 2.0 45.1 76.2 55.7 49.2 24.0
Congo 15.8 1.7 32.2 55.2 48.3 45.5 36.2
Congo, D.R. 34.3 2.1 42.1 79.1 54.1 16.9
Cote d’Ivoire 21.7 1.5 34.0 65.5 45.7 45.9 18.4
Eritrea 30.2 0.9 29.7* 75.0 53.3 50.1 10.0
Ethiopia 47.1 2.3 38.9 85.4 58.2 51.3 23.1
Gabon 11.9 1.3 42.8 43.0 32.1 31.9 27.3
Gambia, The 17.0 1.2 46.6* 74.6 52.7 62.0 19.6
Ghana 24.3 1.0 45.8 64.8 39.7 50.6 18.1
Guinea 28.7 1.9 51.0 72.5 43.3 56.4% 22.9
Guinea Bissau 23.1 1.7 31.1 83.2 53.3 46.7 16.9
Kenya 22.7 0.7 31.7 60.0 42.5 46.7 10.1
Lesotho 22.7 0.4 54.1 50.7 42.7 46.2 19.4
Liberia 27.4 1.6 37.7 68.7 43.9 55.0% 17.6
Madagascar 33.1 2.2 44.0 72.8 44.8 45.0 11.7
Malawi 25.4 1.0 51.4 76 54.5 53.1 21.8
Mali 33.4 1.7 47.3 76.8 47.4 60.9% 42.4
Mauritania 23.1 1.7 17.4 73.8 42.0 46.2 20.5
Mauritius 11.4 0.6 48.7 35.6 27.7 20.5 27.6
Mozambique 17.6 1.8 25.8 79.6 53.8 52.3 17.4
Namibia 12.6 0.8 58.8 41.6 34.7 31.5 18.4
Niger 39.6 2.5 41.1 87.1 47.4 50.9 28.3
Nigeria 21.0 1.6 38.2 69.2 47.1 51.7 7.7
Rwanda 29.0 0.7 38.8 68.9 43.4 52.8 12.8
Senegal 18.4 1.7 61.1 71.2 42.5 45.7 23.3
Sierra Leone 27.2 1.8 46.9 85.8 68.3 54.1 16.4
Somalia 36.6* 2.0 25.1 78.4 53.7 40.0 12.6
South Africa 9.7 0.5 33.1 36.9 26.3 34.0 16.1
Sudan 15.9 1.6 35.8 70.2 44.3 45.0 35.1
Swaziland 18.1 0.6 38.2 46.7 32.2 38.3 11.5
Tanzania 29.4 0.9 36.6 65.2 44.7 49.5 16.3
Togo 18.8 1.8 34.7 71.7 454 50.8 13.5

continued
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Vitamin A deficiency Anemia?
Serum Todine-

Xeroph- |retinol < 0.7| Preschool | Nonpregnant | Pregnant | deficiency
Country Underweight® | thalmia® pmol/L¢ children women women | disorders
Uganda 22.5 1.4 36.6* 64.1 30.3 41.2 8.6
Zambia 22.9 0.5 52.6% 63.3 45.7 49.1 254
Zimbabwe 13.0 0.2* 35.8 53.1 43.5 32.7% 8.6
Afghanistan 63.9% 2.2 53.3 64.5 60.9 45.4 47.7
Bangladesh 47.6 [0.5] 28.2 51.0 63.9 51.2 16.7
Bhutan 54.3* 0.0* 32.4 53.0 55.2 13.8
India 48.6 1.7 56.8 74.6 61.3% 49.0 26.2
Nepal 48.1 [0.3] 32.8 64.9 62.1 51.8 24.3
Pakistan 48.0* 1.8 35.0 56.3 58.5 47.7 38.3
Sri Lanka 33.0 0.2 23.5% 32.1 50.5 43.9 10.8
Algeria 9.3 1.0 28.9 37.6 31.3 35.2 16.7
Egypt 4.0 0.9 27.1 30.5 28 41.0* 11.9
Iran 8.6 0.4 23.1 31.6 29.1 34.9 9.1
Iraq 15.9 1.4 41.7 36.3 40.1 26.2 24.6
Jordan 4.8 0.3 19.3 27.2 29.3 35.7 10.8
Kuwait 5.4 0.3 15.8 4.7 12.3 (34.4)
Lebanon 3.2 0.4 19.9 20.5 24.1 22.3 11.0
Libya 5.1 0.5 19.3 20.3 23.5 5.5 10.1
Morocco 13.3 1.1 29.2 45.0 34.0 39.3
Saudi Arabia 7.4 0.5 20.9 18.5 18.6 23.1
Syrian Arab Republic 12.7 0.6 22.0 39.5 30.1 40.7 27.1
Tunisia 4.0 0.8 21.5 32.2 27.0 30.5 9.1
United Arab Emirates 5.0 0.1 13.7 1.4 10.5 (34.4)
Yemen 21.2 1.5 40.3 59.3 49.4 47.5 16.1
Cambodia 45.0 1.4 42.3 63.0 49.4* 66.0 18.0
Indonesia 33.7 0.7 25.8 38.3 39.6 47.4 12.3
Lao P.D.R. 40.0 [1.1] 44.7 54.4 48.0 46.3 13.7
Malaysia 19.1 0.4 19.7 20.4 22.1 39.2
Mongolia 12.7* [0.5] 29.1 36.9 17.7 6.2 14.9
Myanmar 43.9 0.5 35.2 47.8 44.8 51.2 17.4
Papua New Guinea 41.9 1.2 37.4 39.7 42.5 40.4
Philippines 21.4 0.4 22.8 28.5 35.3 44.9* 14.9
Thailand 16.0 0.1 21.9 22.4 27.1 26.6* 13.0
Vietnam 36.7 0.2 17.9* 39.3 32.5 32.2 14.6
Belize 11.9 0.5 16.4 22.9 23.8 51.7 10.5
Costa Rica 10.4 0.2 8.8 26.0 24.0 27.9 9.9
Cuba 4.1 0.1 8.2 27.1 28.1 39.0 8.5
Dominican Republic 4.6 0.2 17.5 25.0 31.3 36.0 114
El Salvador 10.8 0.3 17.0 27.9 33.9 30.1 10.6
Guatemala 24.1 0.8 21.3 34.0 34.0 345 16.0
Haiti 17.0 1.6 31.5 65.8 54.4 63.4 11.5
Honduras 14.9 0.2 15.2 33.5 31.4 41.6 12.0
Jamaica 11.3 0.1 11.1 48.0 26.5 51.3 10.8

continued
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Vitamin A deficiency Anemia?
Serum Todine-

Xeroph- |retinol < 0.7| Preschool | Nonpregnant | Pregnant | deficiency
Country Underweight® | thalmia® pmol/L¢ children women women | disorders
Mexico 9.1 0.2 13.1 14.9 20.6 36.0 10.4
Nicaragua 12.0 0.5 14.1* 46.6 39.6 40.1 11.0
Panama 9.1 0.2 11.7 36.0 32.8% 37.7 10.2
Trinidad and Tobago 8.3 0.1 10.1 12.4 253 16.3 11.6
Bolivia 6.7 0.6 22.6 59.4 30.3 37.7 20.2
Brazil 4.4 0.2 15.2 45.2 20.8 48.0 8.0
Chile 2.9 0.1 8.8 39.4 15.4 59.3 8.8
Colombia 6.7 0.5 12.7 48.3 26.5 34.9 9.9
Ecuador 8.7 0.1 13.0 54.2 34.2 38.8 8.4
Guyana 12.8 0.2 18.3 56.2 34.9 41.4
Paraguay 9.2 0.2 12.9 51.9 25.2 39.9 12.7
Peru 7.1 0.3 16.9 50.3 32.4 30.8 9.6
Uruguay 2.6 0.1 9.6 36.1 9.6 (42.2)
Venezuela 4.5 0.3 11.4 40.9 23.9 25.1 10.4
China 8.4 [0.2] 11.7 8.4 20.6 27.3 10.0
Armenia 2.6 0.1 11.6 23.9 12.4 12.0 11.6
Azerbaijan 16.8 0 22.7 33.4 34.8 44.1 14.6
Georgia 3.1 0.3 11.4 32.9 30.6 41.8 20.5
Kazakhstan 4.2 0 19.3 36.3 35.6 32.9 21.4
Kyrgyzstan 10.0 0 18.3 41.7 31.4 41.3 20.9
Slovakia 4.9 0 7.8 0 20.1 37.2
Tajikstan 13.4 0.3 17.9 45.0 42.1 49.0 28.1
Turkey 8.6 0.6 17.7 23.3 32.7 17.9 22.6
Turkmenistan 9.7 0 17.9 359 47.5 41.6 10.6
Uzbekistan 9.5 0 39.7 32.5 29.5 40.6 24.3

a. Values with asterisk in the Underweight column: Angola, 2000 estimate 28.0%, 1996 survey 41.6% — survey value used (Angola likely to
be higher than predicted due to conflict). Somalia, 36.6% predicted vs 25.8 survey: 36.6% taken as higher value likely due to conflict.
Afghanistan predicted 63.9%, survey 36.9%: predicted higher value taken as survey value likely not to be representative. Bhutan, 54.2%
vs 18.7%, higher value was taken for similar reasons. Pakistan, 57.6% predicted vs 47.1 survey: survey result was taken. Mongolia, 28.4%
predicted vs 12.7% survey, survey result was taken.

b. Values in square brackets in Xerophthalmia column are more uncertain.

¢. Values with asterisk in the Serum retinol column: predicted and recent survey values averaged (see data in table A1.2).

d. Values with asterisk in the in Anemia columns: predicted and recent survey values averaged (see data in tables A1.3—4). Values in parentheses
indicate missing values set to the mean for the region.
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Demography and nutrition: Evidence from histori-
cal and contemporary populations. Susan Scott and
Christopher J. Duncan. Blackwell, Oxford, UK, 2002.
(ISBN 0-632-05983-4) 369 pages, hardcover, includes
illustrations. US$139.99.

The concepts in this book should be part of the train-
ing and understanding of all workers concerned with
nutrition. The introduction emphasizes that the diet
to which modern humans are adapted is very dif-
ferent from the one for which they are genetically
programmed. The discrepancy between genotype and
diet began with the beginnings of agriculture. While
recognizing the demographic effect of famines in every
century, the main thesis of this book is that it is chronic
malnutrition, usually subliminal and undetected, that
had the greater effect in preindustrial England and
continues to do so in today’s developing countries.
The authors use demographic data from 16th to 19th
century England to support this concept.

The book points out that today the inappropriateness
of our diet and lifestyle has resulted in a dramatic shift
in predominant human disease patterns in the more
industrialized countries from infection to chronic
degenerative diseases. Separate chapters deal with
the basis for changes in fertility, the role of nutrition
in pregnancy, iodine deficiency and endogenous
mortality, malnutrition in infancy, and the role of
infant mortality. There is much to be learned from
the chapters on the seasonality of mortality and on
childhood mortality and infectious disease. The data
on population dynamics, disease, and malnutrition
in 16th-century England include smallpox, scarlet
fever, diphtheria, measles, and whooping cough. A
final chapter deals with evidence for human longevity
and diet. Throughout, complex data are effectively
presented in figures and tables.

The concluding chapter reviews the diet to which we
are adapted and the demographic importance of nutri-
tion in pregnancy. It then summarizes the interactions
of nutrition and human demography. Written entirely
by the two authors, the book is well organized. The

single reference list at the end is excellent and the index
is adequate. This book is recommended background
reading for professionals and students concerned with
the role of nutrition in the demography of contempo-
rary populations as well as throughout history.

Diet, life expectancy, and chronic disease: Studies of
Seventh-Day Adventists and other vegetarians. Gary
E. Fraser. Oxford University Press, New York, 2003.
(ISBN 0-19-511324-1) 300 pages, hardcover, includes
illustrations, US$59.95.

The Seventh-Day Adventists are a large, conservative
religious group most of whose members follow a
well-chosen lacto-ovo vegetarian diet, although with
many variations. For many years they have been the
subject of studies that collectively have shown distinct
health advantages for their diet and lifestyle. This book
analyzes the results of such studies, focusing on heart
disease, cancer, and life expectancy. The relative risk
of these is consistently lower among the Adventist
vegetarians. In the case of lung cancer, there is a further
benefit from not smoking.

In judging the impact of Adventist dietary prac-
tices on heart disease, it is noted that the average
middle-aged Adventist male exercises more and has a
somewhat larger social support network than his non-
Adventist counterparts. Consequently, analyses of the
effect of vegetarian status are adjusted for the effect of
other factors. Such analyses indicate that the current
lifestyle recommended by the American Heart Associa-
tion and government agencies to prevent heart disease
can be effective. Similarly, Adventists have lower rates
for many cancers than seen in the general population,
again probably due to a number of factors in addition
to diet. A chapter deals with the effects of social sup-
port, religious practice, and other psychological factors
on health. The effects of Adventist diet and lifestyle in
the United States are compared with those in Norwe-
gian, British, German, and Indian vegetarians.

Useful chapters deal with Adventist experience with
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changing a population’s diet. The extensive refer-
ence list at the end will be useful to researchers, and
a glossary makes the book more accessible to a wider
audience. It provides a scholarly evaluation of what
has been learned from comparative epidemiological
studies of this special population.

Food and health in Europe: A new basis for action.
Edited by A. Robertson, C. Tirado, T. Lobstein, M. Jer-
mini, C. Knai, J.H. Jensen, A. Ferro-Luzzi, and W.P.T.
James. European Series No. 96. WHO Regional Office
for Europe, Geneva, 2004. (ISBN 92-890-1363-X) 500
pages, softcover, includes illustrations, US$90.00.

This book was commissioned by the World Health
Organization (WHO) Regional Committees for
Europe to help fulfill WHO?’s role in implementing its
first food and nutrition action plan for the WHO Euro-
pean Region. It provides a comprehensive, in-depth
analysis of the data on nutritional health, food-borne
disease, food safety, and public health concerns about
the supply and security of food in Europe. It presents
policy options and solutions, along with dietary guide-
lines and case studies from different countries of the
region.

This book recognizes that many sectors besides
the health sector, including agriculture, education,
and the food industry, influence human nutritional
health. Specifically, it reviews the evidence on food,
diet and disease, food safety and health, food security,
and sustainable development and suggests policies and
strategies to protect the food supply and improve the
nutritional status of the European populations. The
discussion of these issues is also applicable to the role
of poverty in some of the newer countries of Europe,
developing countries in transition, and, to some extent,
all developing countries, as part of the population in
these countries becomes more affluent. It is unfortu-
nate that a WHO softcover publication is priced too
high for most developing-country health professionals
who would find it useful.

Gut flora, nutrition, immunity and health. Edited by
Roy Fuller and Gabriela Perdigén. Blackwell, Oxford,
UK, 2003. (ISBN 1-4051-0000-1) 296 pages, hardcover,
includes illustrations and index, US$134.99.

The 11 chapters in this book are well written and
authoritative but have some overlap. The first chapter
reviews the complex taxonomy of identified gut flora
that is similar in all healthy humans. The second reviews
the impact of food on the flora of the large intestine
and their breakdown of complex carbohydrates and
proteins, and of (occasionally) toxic metabolites. The
next chapter discusses the health benefits of probiot-

ics and prebiotics and wisely emphasizes the need
for good clinical trials and more knowledge of the
mechanisms.

Other chapters deal with the metabolic activity of
intestinal microflora, the role of the immune system
and the way it is affected in eating disorders, the
mucosal immune system, food hypersensitivity, and
allergic diseases. One explores the nutritional and
intestinal modulation of carcinogenesis, and another
the role of nutrition in immunity of the aged. The
extensive references with each chapter are useful, but
the index is inadequate. This book lives up to its title,
with good, up-to-date, and reasonably comprehensive
information on the subject.

Nutritional concerns of women. 2nd ed. Edited by
Dorothy Klimis-Zacas and Ira Wolinsky. CRC Series in
Modern Nutrition. CRC Press, Boca Raton, Fla., USA,
2004. (ISBN 0-8493-1337-6) 536 pages, hardcover,
includes illustrations, US$69.95.

This is the second edition of a book that fills a unique
niche. It covers the nutrition of women in adoles-
cence, pregnancy, lactation, menopause, and old age,
and related topics such as premenstrual syndrome
and major nutritional risk factors. The chapters on
diseases that are frequent in women include those on
anemia, diabetes, osteoporosis, some cancers, and such
chronic conditions as cardiovascular disease, diabetes,
thyroid disorders, and arthritis and rheumatic disease.
It is written for nutrition scientists but has been used
as a text in university courses focusing on women’s
nutrition.

Unique chapters deal with women in recreational
athletics, women in the military, hormonal contra-
ceptives, and eating disorders. While focused mainly
on the nutritional problems of women in the United
States and other industrialized countries, a chapter
titled “Gender, Culture and Nutrition” focuses on the
nutritional problem of women in other societies. The
chapters are relatively short and often lack depth, and
make very limited use of tables and figures, but they are
well referenced. However, it is still convenient to have
women’s issues specifically identified and dealt with in
a single volume.

The world food problem: Tackling the causes of
undernutrition in the third world. 3rd ed. Howard D.
Leathers and Phillips Foster. Lynne Rienner, Boulder,
Colo., USA, 2004 (ISBN 1-58826-275-8) 447 pages,
softcover, includes illustrations, US$26.50.

This is the third edition of a text designed for courses
in international nutrition. It provides evidence “that
under-nutrition remains a problem for hundreds of
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millions of people in developing countries” and that
poverty, income inequalities, population growth, and
illness are the major causes. It emphasizes increasing
agricultural production as an integral part of any strat-
egy to reduce world hunger.

The five chapters of Part 1 document the elements
of global malnutrition, and the next nine chapters deal
with its causes, with heavy emphasis on food supply
and agriculture. The final nine chapters deal with
policy approaches to undernutrition including health
improvement, income generation, demographic meas-
ures, food production, and price policies.

Unfortunately, the book does not deal with infec-
tion other than diarrhea and makes no mention of the
developing country problems of HIV/AIDS, malaria,
and drug-resistant tuberculosis. Nor does it deal with
the dual problem of undernutrition and overnutrition
and the resulting increase in chronic diseases due to the
latter. With supplemental readings, it could be used in
an undergraduate course, but it is not an adequate text
for advanced graduate study.

—Nevin S. Scrimshaw



News and notes

Food and Agriculture Organization

Human Energy Requirements: Report of a Joint FAO/
WHO/UNU Expert Consultation

New scientific knowledge generated in the 20 years
since the last joint (Food and Agriculture Organization,
World Health Organization, and United Nations Uni-
versity) consultation on human energy (and protein)
requirements was held in 1981 prompted the convening
of a new Expert Consultation in 2001. The FAO/WHO/
UNU Expert Consultation on Human Energy Require-
ments was called to make recommendations for energy
requirements of populations throughout the life cycle.
The report of this Expert Consultation, which took
place in October 2001 at FAO headquarters in Rome,
was released in November 2004.

The report is intended not only to describe the
energy requirements of population groups of differ-
ent ages and for different physiological states, such as
during growth, pregnancy, and lactation, but also to be
prescriptive in supporting and maintaining health and
good nutrition, defining human energy requirements,
and proposing dietary energy recommendations for
populations. The new concepts and recommenda-
tions set forth in the report include calculation of
energy requirements for all ages; modification of the
requirements and dietary energy recommendations for
infants, older children, and adolescents; proposals for
different requirements for populations with lifestyles
that involve different levels of habitual physical activ-
ity; reassessment of energy requirements for adults,
based on energy expenditure estimates expressed as
multiples of basal metabolic rates; classification and
recommendations of physical activity levels; an experi-
mental approach for factorial estimates of the energy
needs of pregnancy and lactation; and recommenda-
tions for additional dietary energy needs in the last two
trimesters of pregnancy.

The principal objectives of expert consultations on

human energy requirements are to provide interna-
tional agencies and their member countries with the
necessary tools for addressing practical questions, such
as the assessment of the adequacy of food supplies and
the people who do not attain energy adequacy, to draw
up targets for food production, and to inform national
food and nutrition policy makers. The recommenda-
tions and guidelines that result from these consultations
will serve to enable governments and organizations to
better plan, monitor, and evaluate nutrition programs
and policies. In turn, these may aid member nations
in developing estimates of requirements appropriate
for local conditions and for direct application in their
countries. The report is accompanied by a CD-ROM
software program and instruction manual on calculat-
ing population energy requirements and food needs.
This software package is being issued along with the
expert report to ensure that those interested in the
recommendations of the report have the means to
investigate and ensure the recommendations’ practi-
cal applicability as well as to appreciate that these two
outputs are complementary. The user’s manual and the
software application, “Calculating Population Energy
Requirements and Food Needs,” thus represent a fur-
ther milestone in FAO’s continued involvement in both
the theoretical and the practical issues related to human
energy requirements.

For more information regarding this publication
and the accompanying software application, please
contact us at:

Food and Nutrition Division

Nutrition Planning, Assessment and Evaluation
Service

Food and Agriculture Organization of the United
Nations

Viale delle Terme di Caracalla

00100 Rome, Italy

E-mail: nutrition@fao.org

Website: http://www.fao.org/es/ESN/index_en.stm
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Professor Kamaluddin Ahmad (1921-2004)

Professor Kamaluddin Ahmad, retired Professor of Bio-
chemistry, former Director of the Institute of Nutrition
and Food Science at the University of Dhaka, former
Vice Chancellor of the Bangladesh Agriculture Univer-
sity and a past President of the Bangladesh Academy
of Sciences—pioneer of the study of biochemistry,
pharmacy, and nutrition in Bangladesh and an inter-
nationally noted scientist, died on 4 July 2004. He was
82 years old.

A brilliant scientist and scholar of indomitable
energy and wide interests, Professor Ahmad combined
an uncanny intuition in scientific research with build-
ing institutions of scientific learning in the country.

Early Life and Career

Professor Ahmad was born in Gohira, Chittagong
on December 21, 1921. His father, a great believer in
education, instilled the love of learning. He was only
17 when his father died, the eldest son in the family,
with no obvious guardian or much by way of prop-
erty or money. Through brilliance, hard work and a
series of merit scholarships, he pursued his education,
often sending some small savings from his scholarship
money to his widowed mother still in the village. He
graduated with a First Class First in Chemistry from
the University of Dhaka and then earned a Masters in
Chemistry, again earning a First Class First and a Gold
Medal for extraordinary scores.

As the Second World War drew to a close, he sailed on
a war ship then converted to civilian use from Bombay
to San Francisco en route to Madison, Wisconsin.
There he easily earned a Ph.D. in Biochemistry at
the University of Wisconsin in less than three years,
having published his work on Antimycin-A in the
American Journal of Chemical Society. He discovered
a new—and perhaps the most elegant—method for
synthesis of unsaturated fatty acids like vaccenic acid.
He also contributed to the finding of the structure of
colchicines and the synthesis of sphingosine. He was

elected to the Sigma Xi honor society. In 1968, his Ph.D.
supervisor and co-author of the landmark Antimycin-
A article, Professor Frank Strong, gave a public lecture
at Dhaka University. He described Professor Ahmad as
“my best student.” Throughout his life, Dr. Ahmad was
grateful for the many opportunities he had to study
and interact with the great luminaries of science. In
Wisconsin, he had the opportunity to study with Harry
Steenbock, Conrad Elvehjem and Karl Park Link. As a
Nuffield Fellow at the University of Glasgow, he worked
with Sir James Cook. He also studied at the Isotope
School in Harwell, England. He loved to travel—and
traveled extensively across Africa, Asia, Europe and
North and South America.

Although he had many opportunities to build a
scholarly career in the West, he felt it his calling to
return home at the end of British rule to contribute
to a new nation. He is best known for having founded
and developed to their pinnacle the Departments of
Biochemistry and Pharmacy and the Institute of Nutri-
tion and Food Science at the University of Dhaka. The
Department of Biochemistry that he established in
1957 was the first such department in Pakistan, and
possibly in the Indian subcontinent. He served Dhaka
University as its Dean of the Faculty of Science from
1966-1969 before assuming leadership of the East
Pakistan Agricultural University.

Early in his career (1955), he discovered Ramnacin,
an antibiotic in local soils and he began to study how
hair and nails acted as a sponge in the body for the
lethal arsenic. Just prior to his death he had initiated
field trials of a promising new therapy derived from
hair extracts for mitigating chronic arsenic poison-
ing—a work that sadly remains unfinished.

Tireless Health Advocate for the Poor

Kamaluddin Ahmad’s advocacy for solving the nutri-
tional problems of the country began with the conclu-
sion of the East Pakistan Nutrition Survey in 1963—64.
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He ably led the survey and, for the first time, demon-
strated the scope and depth of nutritional problems in
Bangladesh (then East Pakistan).

Unsatisfied as a researcher bound to his laboratory,
Professor Ahmad became a tenacious public advocate
for addressing the nutritional problems that the
survey had revealed. He began campaigning as early
as the 1960s for distribution of high potency vitamin
A capsules to prevent blindness and for mandating
iodization of edible salt. He was a constant promoter
of dark green leafy vegetables as an inexpensive
source of essential vitamins. Supported by UNICEF
and other international agencies, Professor Ahmad
extended his laboratory to the whole country and his
students became his partners. It was in his laboratory
at the Biochemistry Department that the first grain of
salt was iodized with makeshift equipment. With the
delay in the progress of salt iodization nationally, the
impatient professor personally led iodine injection
campaigns in the most severely iodine-deficient
villages in Bangladesh. He advocated the use of alum
as an inexpensive method for purifying drinking water
and thereby helping in the control of diarrheal diseases.
On a request from UNICEEF, he and his wife jointly
produced a general reader on nutrition in Bangla
entitled Pushti Bidda.

His many awards include Gold Medal from the
Pakistan Academy of Sciences; Gold Medal from the
Bangladesh Academy of Sciences for achievement in
Biological Sciences; MA Khan Memorial Gold Medal;
and the Bangladesh Prime Minister’s Award.

Institution Builder and Professional Leader

Beyond his founding the Departments of Biochemis-
try and Pharmacy and the Institute of Nutrition and
Food Sciences at Dhaka University, Professor Ahmad
was a leader of the scientific community at large. He
served as the first General President of the Bangladesh
Association for Advancement of Science, as well as
President of the Bangladesh Academy of Sciences. For
years he led the Bangladesh Biochemical Society as
well as the Nutrition Society. He served as a member
of Syndicate of the Bangladesh Agriculture University,
Dhaka University, Rajshahi University and Chittagong
University. In the case of Chittagong University, he
played an important behind-the-scene role regarding
its establishment. He was a trustee of the Independent
University in Dhaka. He was a Fellow of Bangla Acad-

emy, the Bangladesh Institute of Development Studies,
the Asiatic Society of Bangladesh and the American
Institute of Nutrition.

Professor Ahmad has been associated with the Inter-
national Center for Diarrheal Disease Research, Bang-
ladesh (ICDDR,B) from its inception up to his death.
He has served at various times on its Research Review
Committee, Ethical Review Committee and Program
Coordination Committee. In December 2003, the 10th
Asian Conference on Diarrhoeal Disease and Nutrition
(ASCODD) gave him a lifetime achievement award
presented by the President of Bangladesh.

Upon retirement from the University of Dhaka,
he founded and served as Research Director of the
Bangladesh Institute of Herbal Medicine. He worked
relentlessly in developing drugs derived from plants, for
he argued that scientifically developed natural drugs
could be hugely effective in the treatment of illnesses at
a price the poor could afford. The University of Dhaka
also established a Centre for Biomedical Research to
enable Professor Ahmad to pursue his research interests
in the field. His intellectual interests often extended
well beyond biochemistry and nutrition. He played an
important role in the creation of the first Anthropol-
ogy Unit at the University of Dhaka and served it as an
honorary advisor.

Internationally, Dr. Ahmad played a leadership role
in his profession and frequently presented his views in
regional and international conferences. He was elected
a Fellow of the Third World Academy of Sciences in
Trieste, Italy, the apex body of scientists from develop-
ing countries. The Academy described his death as a
“loss of such a profound person and great scientist”
and noted that “he has contributed very much to what
the Academy is today.”

He chaired the Commission on Nutritional Sur-
veillance of the International Union of Nutritional
Sciences; he was a founder of the Federation of Asian
Nutrition Societies. The Institute of Nutrition and
Food Sciences at Dhaka University was recognized
during his tenure as a collaborative center of the UN
University system.

The remarkable life of Professor Kamaluddin Ahmad
is an example of a man who took his life seriously,
applied his enormous intellectual talent and fertile
imagination and a mind so versatile to make a con-
tribution. His was a life devoted wholeheartedly to the
service of mankind. His legacy will be carried on by the
many he inspired and taught.
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Center for Studies of Sensory Impairment, Aging and
Metabolism (CeSSIAM), Guatemala City, Guatemala.
Contact: Dr. Noel W. Solomons. E-mail: nsolomons@
inffoundation.org

India

National Institute of Nutrition (NIN), Indian Council of
Medical Research, Hyderabad, India. Contact: Dr. Kamala
Krishnaswamy. E-mail: sri21kk@hotmail.com

Beirut

Department of Food Technology And Nutrition, American
University of Beirut. Beirut, Lebanon. Tel: 961 1 343002.
Fax: 961 1 744460. Coordinator: Dr. D. Raja I. Tannous.
E-mail: tannous@aub.edu.lb

Mexico

Department of Nutrition, State University of Morelos,
Cuernavaca, Mexico. Contact: Drs. Miriam and Adolfo
Chaévez. E-mail: mmchavez@prodigy.net.mx, achavez@
quetzal.innsz.mx

Netherlands

Department of Tropical Nutrition, Royal Tropical Institute,
Amsterdam, Netherlands

Division for Nutrition and Food Research, TNO, Zeist,
Netherlands

International Course in Food Science and Nutrition (ICFSN),
Wageningen, Netherlands

Netherlands Universities Foundation for International
Cooperation (NUFFIC)

United Kingdom

Agricultural Research Council, Food Research Institute,
Norwich, UK. Contact: Professor David White. E-mail: helen.
cave@bbsrc.ac.uk

Institute of Food Research, Norwich, UK. Contact: Richard
Faulks. E-mail: Richard.Faulks@bbsrc. ac.uk

United States

Program in International Nutrition, University of Califor-
nia, Davis, CA, USA. Contact: Dr. Lindsay Allen. E-mail:
lhallen@ucdavis.edu

School of Public Health, Johns Hopkins University, Balti-
more, MD, USA. Contact: Dr. Benjamin Caballero. E-mail:
caballero@jhu.edu

School of Public Health, University of California, Los
Angeles, CA, USA. Contact: Dr. Osman Galal. E-mail:
ogalal@ucla.edu

Center for International Health, Emory University School of
Public Health, Atlanta, GA, USA. Contact: Dr. Reynaldo
Martorell. E-mail: rmart77@sph.emory.edu

Friedman School of Nutrition Science and Policy, Tufts Uni-
versity, Boston, MA, USA. Contact: Dr. Beatrice Rogers.
E-mail: beatrice.rogers@tufts.edu

Department of Nutrition, Harvard Medical School, Boston,
MA, USA. Contact: Dr. Allan Walker. E-mail: walker@
helix.mgh.harvard.edu

Vietnam
National Institute of Nutrition, Hanoi, Vietnam. Contact:
Dr. Le Thi Hop. E-mail: hopnin@hn.vnn.vn

West Indies

Caribbean Food and Nutrition Institute (CFNI), Kingston,
Jamaica. Contact: Dr. Fitzroy Henry. E-mail: email@
cfni.ops-oms.org

International organizations

Asian Development Bank, Manila, Philippines. www.adb.org

International Food Policy Research Institute (IFPRI),
Washington, D.C., USA. www.ifpri.org



UNU Food and Nutrition Programme

171

International Center for Diarrheal Disease Research (ICDDR,
B), Dhaka, Bangladesh. www.icddrb.org

International Nutrition Foundation, Boston, Mass., USA.
www.inffoundation.org. Contact: Dr. Gary Gleason.
E-mail: ggleason@inffoundation.org

Micronutrient Initiative, Ottawa, Canada. www.
micronutrient.org. Contact: Dr. Venkatesh Mannar. E-mail:
vmannar@micronutrient.org

Nongovernmental organizations

Program Against Micronutrient Malnutrition, Depart-
ment of International Health, Emory University,
Atlanta, Ga., USA. Contact: Dr. Glen Maberly. E-mail:
gmaberl@sph.emory.edu

International scientific unions

International Union of Food Science and Technology
(IUFoST). www.iufost.org. Contact: Judith Meech. E-mail:
secretariat@ifost.org

International Union of Nutritional Sciences (IUNS).
www.iuns.org. Secretary General: Dr. Osman Galal. E-mail:
ogalal@ucla.edu

The United Nations system

The UNU Food and Nutrition Programme for Human and
Social Development cooperates with the appropriate units or
divisions of the following organizations, among others:

Food and Agriculture Organization (FAO). www.fao.org.
Contact: Dr. Kraisid Tontisirin. E-mail: Kraisid. Tontisirin@
fao.org

International Atomic Energy Agency (IAEA). www.iaea.org.
Contact: Dr. Lena Davidsson. E-mail: lena.davidsson@ilw.agrl.
ethz.ch

Pan American Health Organization. www.paho.org. Contact:
Dr. Wilma Freire. E-mail: freirewi@paho.org

United Nations Children’s Fund (UNICEF). www.unicef.org.
Contacts: Cheryl Jackson, Dr. Rainer Gross. E-mail: cjackson@
afr-sd.org, rgross@unicef.org

World Bank. www.worldbank.org. Contact: Milla McLachlan,
Mmclachlan@worldbank.org

World Food Programme (WFP). www.wfp.org. Contact: Dr.
Patrick Webb. E-mail: patrick.webbi@wfp.org

World Health Organization (WHO). www.who.int/en.
Contacts: Dr. Denise Coitinho, Dr. Mercedes de Onis.
E-mails: coitinhod@who.int, deonism@who.int

The University is represented on the Standing Committee on
Nutrition (SCN) of the United Nations, www.unsystem.org/
scn, Contact: Dr. Cutberto Garza. E-mail: cg30@cornell.edu

Research networks

Global Cereal Fortification Initiative (GCFI)

Health and Nutrition Section, Ministry of Health and Devel-
opment, Government of Pakistan. Principal investigator:
Dr. Mushtaq Khan. E-mail: unsap@worldtelmeca.net

Institute of Nutrition and Food Hygiene, Chinese Academy of
Preventive Medicine, Beijing, China. Project field director:
Dr. Wenhua Zhao. E-mail: whzhao@kyn.cn

Department of Immunology, Capital University of Medical
Science, Beijing, China. Investigator: Dr. Yunqing An

International Center for Agricultural Research in the Dry
Areas (ICARDA), Aleppo, Syria. Project field director:
Dr. Shibani Ghosh. E-mail: sghosh@inffoundation.org
Nutrition Research Centre, St. John’s Medical College,
Bangalore 560 034, India. Principal investigator: Dr. Anura
Kurpad. E-mail: miroslav_smriga@ajinomoto.com

Global Cereal Fortification Initiative, Ajinomoto, Tokyo,
Japan. Principal investigator: Dr. Yasuhiko Toride. E-mail:
yasuhiko_toride@ajinomoto.com

Ajinomoto Research Laboratory, Tokyo, Japan. Dr. Kunio
Torii. E-mail: kunio_torii@ajinomoto.com

International Center for Diarrheal Disease Research, Bangla-
desh. Dr. Charles Larson. E-mail: clarson@iciddrb.org

ILSI China, Beijing, China. Dr. Chen Junshi. E-mail:
ishchen@ilsichina-fp.org

Iron-deficiency anemia

Department of Nutrition Sciences, 119 Morgan Hall,
University of California, Berkeley, CA 94270, USA. Tel:
(510) 642-6900. Principal Investigator: Dr. Fernando Viteri.
E-mail: viteri@nature.berkeley.edu, Chairman: Dr. Nevin S.
Scrimshaw. E-mail: nscrimshaw®inffoundation.org

Food and Nutrition Research Institute, Manila, Philippines.
Principal investigator: Dr. Rodolfo Florentino. E-mail:
rff@pacific.net.ph

Nutrition Section, Programme Division, UNICEE, 3 UN
Plaza, New York, NY. Chief: Dr. Rainer Gross. E-mail:
rgross@unicef.org

Institute for Medical Research, Kuala Lumpur, Malaysia.
Principal investigator: Dr. E-Siong Tee. E-mail: president@
nutriweb.org.my

Institute of Nutrition, Mahidol University (INMU), Salaya
Campus, c/o Research Centre, Faculty of Medicine, Ram-
athibodi Hospital, Rama VI Road, Bangkok 4, Thailand.
Principal investigator: Dr. Sakorn Dhanamitta. E-mail:
tmscb@mahidol.ac.th

Institute of Nutrition and Food Technology (INTA), Univer-
sity of Chile, Casilla 15138, Santiago 11, Chile. Principal
investigator: Dr. Tomas Walter. E-mail: twalter@inta.cl

Nutrition Research and Development Centre, Komplek GIZI,
Jalan Semboja, Bogor, Indonesia. Principal investigator: Dr.
Mahdin Husaini. E-mail: eduar@bogor.wasantara.net.id

Venezuelan Institute of Scientific Research (IVIC), Apartado
1827, Caracas, Venezuela. Principal investigator: Dr. Maria
Nieves Garcia-Casal. E-mail: mngarcia@medicina.ivic.ve

Center for Human Growth and Development, Department
of Pediatrics and Communicable Diseases, University of
Michigan Medical School, Ann Arbor, Michigan, USA.
Dr. Betsy Lozoft. E-mail: Blozoff@umich.edu

International Network of Food Data Systems
(INFOODS)

Secretariat: Dr. Barbara Burlingame, Food and Agriculture
Organization of the United Nations (FAQO), Viale delle
Terme di Caracalla 00100, Rome, Italy. Tel: (3906)
57053728. Fax: (3906) 57054593. E-mail: Barbara.
Burlingame@fao.org

Regional liaison groups

AFROFOODS. Coordinator: Prof. Hettie Schonfeldt, Sen-
sory and Nutritional Sciences, Animal Nutrition and
Animal Products Institute, Irene, South Africa. E-mail:
hschon@idpil.agric.za

CAFOODS. Coordinator: Dr. Mbome Lape, Institute of Nutri-
tion, Cameroon ECAFOODS. Coordinator: Dr. Wilbad
Lorri, Tanzania Food and Nutrition Centre (TFENC),
Dar Es-Salaam, Tanzania. E-mail: wlorri@muchsac.tz

NAFOODS. Coordinator: Dr. Gharbi Tahar, National Institute
of Nutrition, Ministere de la Santé Publique, Tunis, Tunisia.
E-mail: esakyid@xmail.com
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SOAFOODS. Coordinator: Dr. Henry Gadaga, Institute
of Food, Nutrition and Family Science, University
of Zimbabwe, Harare, Zimbabwe. E-mail: gadaga@
science.uz.ac.zw

WAFOODS. Coordinator: Dr. Esther Sakyi-Dawson, Depart-
ment of Nutrition and Food Science, University of Ghana,
Accra, Ghana. E-mail: esakyid@xmail.com

ASEANFOODS. Coordinator: Dr. Prapasri Puwastien, Insti-
tute of Nutrition, Mahidol University of Salaya, Nakhon
Pathom, Thailand. E-mail: nuppw@mahidol.ac.th

CAPFOODS. Coordinator: Ana Victoria Romén, Unidad
de Tecnologia de Alimentos y Agroindustria, Instituto
de Nutricién de Centroamérica y Panamé (INCAP),
Guatemala City, Guatemala. E-mail: aroman@incap.ops-
oms.gt

CARICOMFOODS. Coordinator: Dr. Fitzroy Henry,
Caribbean Food and Nutrition Institute, University of
the West Indies, Kingston, Jamaica E-mail: thenry@
uwimona.edu.jm

CARKFOODS. Coordinator: Dr. Musa Aidjanov,
Institute of Nutrition, Almaty, Kazakhstan E-mail:
aidjanov@mussa.samal.kz

CEECFOODS. Coordinator: Dr. Fanny Ribarova, National
Center of Hygiene, Medical Ecology and Nutrition,
Department of Food Chemistry, 15, Dimitar Nestorov
Street 1431 Sofia, Bulgaria. E-mail: f.ribarova@nchmen.
government.bg

EUROFOODS. Coordinator: Dr. Paul Finglas, Institute of
Food Research, Norwich Research Park, Norwich, NR4
7UA, Norfolk, UK. E-mail: paul.finglas@bbsrc.ac.uk

GULFOODS. Coordinator: Dr. Abdulrahman O. Musaiger,
Bahrain Centre for Studies and Research, Manama,
Bahrain. E-mail: Amusaiger@BCSR.GOV.GH

LATINFOODS. Coordinator: Dr. Elizabete Wenzel de
Menezes, Departamento de Alimentos e Nutricdo
Experimental, Faculdade de Ciéncias Farmacéuticas
Universidade de Sao Paulo, Sao Paulo, Brazil. E-mail:
wenzelde@usp.br

NEASIAFOODS (formerly MASIAFOODS). Coordina-
tor: Professor Yang Yuexin, Institute of Nutrition and
Food Safety, Chinese Center of Disease Prevention and
Control, Beijing, People’s Republic of China. E-mail:
yxyang@public3.bta.net.cn

MEXCARIBEFOODS. Coordinator: Miriam Mufioz de
Chavez, Centro de Investigacién en Ingenieria y Cien-
cias Aplicadas (CIICAP), Universidad del Estado de
Morelos (UAEM), Cuernavaca, Morelos, Mexico. E-mail:
mmchavez@prodigy.net.mx

NORAMFOODS. Coordinator: Joanne Holden, Nutrient
Data Lab, USDA, Agricultural Research Service, Riverdale,
MD, USA. E-mail: hni01jh@rbhnrc.usda.gov

OCEANIAFOODS. Coordinator: Dr. Nelofar Athar, Crop &
Food Research, Palmerston North, New Zealand. E-mail:
atharn@crop.cri.nz

SAARCFOODS. Coordinator: Dr. Jehangir Khan Khalil,
NWFP Agricultural University, Peshawar, Pakistan.
E-mail: jkhalil@brain.net.pk; jkhalil@psh.paknet.com.pk;
khaliljk@hotmail.com

SAMFOODS. Coordinator: Prof. Saturnino de Pablo,
Instituto de Nutricién y Technologia de los Alimentos
(INTA), Universidad de Chile, Santiago, Chile. E-mail:
sdepablo@uec.inta.uchile.cl
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The editors of the Food and Nutrition Bulletin welcome contribu-
tions of relevance to its concerns (see the statement of editorial
policy). Submission of an article does not guarantee publication;
acceptance depends on the judgment of the editors and reviewers
as to its relevance and quality. All potentially acceptable manu-
scripts are peer-reviewed. Contributors should examine recent
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Language. Contributions should be submitted in English.
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double-spaced, and with ample margins. Authors are encour-
aged to submit manuscripts electronically.

Abstract. An abstract of not more than 250 words should be
included at the beginning of the manuscript, stating the purposes
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main findings (give specific data and their statistical significance,
if possible), and the principal conclusions. Emphasize new and
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Tables and figures. Tables and figures should be placed on sepa-
rate pages. Tables should be typed with data clearly organized.
Footnotes should be keyed to the relevant data points by letters
or symbols. Figures should be submitted electronically, as part of
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white prints. However, we encourage electronic submission of
all materials. Photographs will not be returned unless specifically
requested.
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metric units. If other units are used, their metric equivalent
should be indicated.

Abbreviations. Please spell out all abbreviations used on the
first reference.

References. References should be listed at the end of the article,
also double-spaced. Unpublished papers should not be listed as
references, nor should papers submitted for publication but not
yet accepted. Please double-check that reference numbers cor-
respond to the correct numbers in the text.

Number references consecutively in the order in which they
are first mentioned in the text. Identify references in the text and
tables and figure legends by arabic numerals enclosed in square
brackets. References cited only in tables or figure legends should
be numbered in accordance with the first mention of the relevant
table or figure in the text. Be sure references are complete and
current.
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method for the determination of gammaglutamyltrans-
ferase in blood. Scand J Clin Lab Invest 1976;36:119-25.
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—personal author(s):

3. Brozek J. Malnutrition and human behavior: experimental,
clinical and community studies. New York: Van Nostrand
Reinhold, 1985.
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4. American Medical Association, Department of Drugs. AMA
drug evaluations, 3rd ed. Littleton, Mass, USA: Publishing
Sciences Group, 1977.

—editor, compiler, chairman as author:

5. Medioni J, Boesinger E, eds. Mécanismes éthologiques de
I’évolution. Paris: Masson, 1977.

—chapter in book:

6. Barnett HG. Compatibility and compartmentalization in
cultural change. In: Desai AR, ed. Essays on moderniza-
tion of underdeveloped societies. Bombay: Thacker, 1971:
20-35.

World Wide Web reference

7. WHO HIV infections page. WHO web site. Available at:
http://www.who.int/topics/hiv_infections/en/. Accessed
12 October 2004.

8. Nielsen J, Palle V-B, Martins C, Cabral F, Aaby P. Malnour-
ished children and supplementary feeding during the
war emergency in Guinea-Bissau in 1998-1999. [serial
online]. Am J Clin Nutr; 2004; 80:1036-42. Available at:
http://www.ajcn.org/cgi/content/full/80/4/1036. Accessed
12 October 2004.

Identification. Please give the full name and highest degree of
each author, the name of departments and institutions to which
the work should be attributed, the name, address, fax number,
and e-mail address of the author responsible for correspondence
about the manuscript, and sources of support for the work. If the
material in the article has been previously presented or is planned
to be published elsewhere—in the same or modified form—a
note should be included giving the details.

Page charges. Most peer-reviewed and indexed journals
either have page charges for the publication of articles based
on sponsored research or have very high subscription costs that
limit their distribution. The Food and Nutrition Bulletin places
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equivalent of free subscriptions to more than 800 institutions and
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sponsors and the cost of publication should be incorporated
into the cost of sponsoring the research project. We are therefore
asking all authors to include page charges (US$60 per printed
page) in their sponsored research project budget. One printed
page in the Bulletin is equivalent to approximately 3 double-
spaced manuscript pages. The Bulletin will waive these charges
for authors in developing countries who do not have support that
will cover page charges, but will require a formal letter request-
ing a waiver. Articles acknowledging major financial support, or
from authors in industrialized countries, will not be eligible for
waivers. This policy does not apply to solicited articles. Authors
contributing to special issues and supplements, which are already
sponsored, are not responsible for page charges.

Manuscript copies. The contributor should keep a duplicate
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