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Chapter 2 updates the trend estimates for under-
nutrition – child underweight and micronutrient 
defi ciencies – going back to 1990.

VITAMIN A DEFICIENCY
In all developing countries, an estimated 163 million chil-
dren are vitamin A defi cient (by low serum retinol), with 
a prevalence of about 30%. South central Asia (which 
includes India) has the highest prevalence, and along with 
central and west Africa has a prevalence of more than 
40%. South and central America and the Caribbean have 
the lowest prevalences, near 10%. South central Asia has 
two thirds of the affected children. 

Is progress in eliminating vitamin A defi ciency adequate 
to meet the MDG targets for malnutrition – of halving the 
prevalences between 1990 and 2015? In east Asia (China 
and Mongolia), and much of south and central America 
and the Caribbean, the rates of reduction of vitamin A 
defi ciency (low serum retinol) are not far off those needed 
to halve the prevalence from 1990 to 2015. But in most of 
Africa (except north Africa) and south central Asia progress 
is lagging far behind that needed. 

More effective interventions, including expanded fortifi -
cation with vitamin A, will be needed to reduce vitamin A 
defi ciency at an accelerated rate.

IODINE DEFICIENCY DISORDERS
The main driving force for change in the prevalence of 
iodine defi ciency disorders is coverage of iodized salt, 
unlike for the other nutritional defi ciencies where socio-
economic, health and dietary change may establish an 
underlying secular trend. 

Looking at the period <1990, we can see that increased 
coverage of iodized salt was associated with lower total 
goitre rate. This pattern is repeated for 1990–1994. 

As salt iodization expanded to more countries through 
time, surveys tended to come from countries with higher 
coverage. By 1995–2000, the surveys from countries with 
iodization >75% had a mean total goitre rate of 12.0% 
(n=17). In the period >2000, the mean rate was 10.5%. 
The gradient with endemic groups and low (<25%) iodiza-
tion persisted – as would be expected – in the fi rst three 
time bands, although numbers of surveys in this group 
become progressively less, as iodization has continued to 
expand.

These associations can be examined by plotting total 
goitre rate against iodized salt coverage. The slope overall 
is signifi cant, confi rming that the associations discussed 
above are meaningful. The signifi cant interaction term 
indicates that countries with higher endemic prevalence 
respond more strongly to salt iodization – as expected. 

Similar results were found using low urinary iodine as the 
outcome. Low urinary iodine prevalences are notably high 
– more than 60% – with low salt iodization coverage. Low 
urinary iodine does not appear to vary systematically with 
endemic total goitre rate; it varies only with iodized salt 
coverage. This might be in line with low urinary iodine be-
ing a shorter term measure, refl ecting current iodized salt 
coverage, but the spread of data is inadequate to examine 
this further. 

ANAEMIA
Repeated national surveys of anaemia in non-pregnant 
women provide a fi rst insight into current levels and recent 
trends. About half the countries (16/33) suggest deterio-
ration. Although this provides only a rough indication of 
possible directions of change – compared with vitamin A 
defi ciency or child underweight, for which most countries 
were improving – it is one sign that anaemia is different, 
and not showing the long-term slowly improving trend of 
the other malnutrition problems assessed here. 
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For non-pregnant women, no trend really appears; rather, 
the levels seem fairly static at around 45% in Africa and 
Asia, and somewhat lower in the Americas/Caribbean. 
For pregnant women the results are similar to those for 
non-pregnant women, with prevalences somewhat higher 
(although cut-off points defi ning anaemia are lower). For 
children, the data availability itself is interesting because 
it shows how few surveys were done before 1995. Since 
then, high prevalence in children has been established, 
reaching over 60% in Africa.

Anaemia in women is a particularly persistent problem, 
and it is not going away, not even at a slow rate like the 
other nutritional problems. Some 40% of women are 
affected, especially in Asia and Africa, but even in south 
America and the Caribbean one quarter of women are 
anaemic. An estimated 500 million or more women are 
anaemic, most of them in Asia. 

Given the implications of anaemia for iron defi ciency in 
children, and its relation to constraining cognitive develop-
ment, the very high prevalences – up to two thirds in east 
Africa, for example – should be of broad concern in terms 
of education and fostering human capital.

What do these estimates suggest about country priori-
ties and programmes? In most regions progress is slow, 
especially for women as the most numerous affected 
group. Anaemia among non-pregnant women in south 
central Asia (mainly India) is nearly 60% and improving 
little. In African countries the prevalence is around 45% 
and is not improving or even worsening. The Caribbean 
situation also gives grounds for concern. The causes of this 
extensive anaemia are diverse and no doubt vary between 
countries. Malaria has a substantial effect where endemic, 
and anaemia is one of many reasons for malaria control. 
Animal products in the diet are highly correlated with 
lowering anaemia levels. 

In general, dietary improvement with enhanced bioavail-
ability of iron and better public health can be expected to 
gradually decrease anaemia. But we are not seeing this, at 
least not in women. This contrasts with the slow but fairly 
steady improvement seen in other nutritional problems 
in children (as we do as well for anaemia). It is essential 
to reduce anaemia in adolescence; and supplementation 
in schools may have a role. But there is no escaping the 
urgent need to widely increase the intakes of bioavailable 
iron, and widespread fortifi cation is likely to be part of 
the solution.

UNDERWEIGHT AND STUNTING
Although underweight and stunting results are similar in 
Africa and Asia, in south and central America & Caribbean 
child malnutrition is represented more by stunting. Stunt-
ing prevalence in some countries in this region is in the 
30-50% range (e.g. Bolivia, Guatemala, Haiti, Honduras, 
Peru). Overall, stunting prevalences in the region are 
falling at a rate similar to (or faster than) underweight. 
However, for the high stunting prevalence countries listed 
above there is little recent change. 

For Africa, the rates of improvement are low, with preva-
lences declining by 0.1 percentage points per year over the 
region as a whole, and by less than 0.2 percentage points 
per year in all subregions. This represents slow improve-
ment, except in the southern Africa subregion which exhi-
bits no change. In north Africa, the prevalence is relatively 
low and the improvement rate is enough to meet MDG1. 
In eastern, central and west Africa the trend needs to be 
accelerated to parallel that envisaged by MDG 1. HIV/AIDS 
no doubt contributes to this situation, particularly in 
southern Africa and elsewhere where HIV prevalences are 
high. Drought and economic stress, in places interacting 
with HIV/AIDS, are major constraints. 

Regional trends
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In east, south central and south east Asia steady gains are 
generally in line with the rates required to meet MDG1.  
Trends in China and India substantially drive those in Asia 
and indeed in the developing world. In China, the under-
weight prevalence in children aged 0–5 years was reported 
as 6.8% in 2002, compared with 18.7% in 1987 and 17.4% 
in 1992. Halving the 1990 prevalence of 17% means reach-
ing 8.5%; evidently, the MDG1 for China was achieved 
some years ago. In India, the underweight prevalence in 
children aged 0–3 years decreased from 44.4% in 1998-
1999 to 41.6% in 2005. This represents a decrease of 0.4-
0.5 percentage points per year. The rate required to achieve 
MDG1 in India is a decrease of approximately 1 percentage 
point per year, so acceleration is required. 

South and central America and the Caribbean have low 
prevalences of underweight, and generally these are mov-
ing downwards, in line with or better than MDG1. 

Child stunting trends are, in general, similar to those for 
underweight. Except for south and central America and 
the Caribbean, and west Asia, underweight and stunting 
prevalences are highly correlated, moving together through 
time and telling a similar story. However, for south and 
central America, stunting prevalences remain substantial, 
and suggest a continuing problem to be addressed. For 
example, in Africa the prevalence of underweight is 20% 
and the prevalence of stunting is 39%. In Asia, the preva-
lence of underweight is 22% and the prevalence of stunt-
ing is 31%. But in south and central America & Caribbean, 
the prevalence of underweight is only 4%, whereas the 
prevalence of stunting is 15% – there is proportionately 
more stunting. 

Countries often do not improve slowly and steadily; 
rather, they go through transitions, from persistent high 
prevalences to low which tend to be resilient. When these 
trends are averaged by region they appear to be steadier 
than when teased apart. Most countries thus start off 
with high prevalences of underweight (and stunting) of 
around 30-60%, which may continue decreasing at up to 
0.5 percentage points per year. Then, at a certain point, 
a transition may begin, and over two or more decades 
prevalences may reach single fi gures. 

A key question is: what triggers (and sustains) periods 
of rapid improvement in child nutrition? And can such 
transitions be initiated and supported by deliberate policy 
decisions and intervention programmes? 

Most long-term health and nutrition changes are part of 
broader trends, probably both contributing to and de-
pending on them. In general, both the improved socio-
economic environment and the wide coverage of health 
and nutrition programmes play a role. In most cases, 
community-based programmes have expanded so that 
mothers and children have contact with trained and sup-
ported community health and nutrition workers. 

Community-based programmes and extended primary 
health care need to be implemented successfully and need 
to provide near-universal coverage. That is where much of 
the challenge now lies.

LOW BIRTH WEIGHT
The incidence in south and south east Asia has fallen by 
approximately 0.3 percentage points per year over the 
past two decades: in south Asia from 34% to 27%, and 
in south east Asia from 18% to 12%. East Asia (mainly 
China) already had low incidence of low birth weight in 
the 1980s, and the rate has now fallen to about 6%. In 
this region, only west Asia shows a deteriorating trend in 
the past two decades. The incidence of low birth weight 
in Asia has fallen, from 22% in the 1980s to 18% in the 
2000s. Despite these improvements, Asia still has the high-
est percentage of low-birth-weight babies. 

Overall, low birth weight in Latin America and the Caribbean 
was already relatively low in the 1980s and has remained 
fairly static. The region reached 10% in the 2000s from 
13% in the 1980s. Nearly half of the countries in this re-
gion show improvement, but the overall rate of change 
for the region is slow (0.1 percentage points per year over 
20 years). Central America had the highest incidence of 
low birth weight in the region in 1980 (15%) and has 
shown the most change (0.25 percentage points per year). 
In line with trends in underweight and stunting, sub-
Saharan Africa has essentially remained static over the 
past twenty years, perhaps with east Africa showing some 
improvement. 

Regional trends
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Low maternal pre-pregnancy body mass index is a known 
determinant of low birth weight, and persistence of low 
body mass index from a mother’s own low birth weight 
is likely to contribute to the intergenerational nature of 
growth failure. Regional trends in maternal underweight 
and low birth weight from the 1980s to the 2000s show 
that low birth weight tends to move with the prevalence 
of low body mass index in women. 

This has several implications. First, in Asia particularly, 
these suggest a virtuous cycle of improved birth size 
leading to better grown children, thence to better grown 
mothers, and hence further lowered low-birth-weight 
rates. Second, improvements in women’s nutrition and 
health, growing up and in adulthood, benefi ts the next 
generation. Third, other factors that support intrauterine 
growth have a benefi cial effect on this process – of which 
one of the most important may be preventing teenage 
pregnancies discussed in the maternal nutrition chapter.
 

Adolescent and child marriage continues to be a strong 
social norm in the developing world, particularly in central 
and west Africa, and south and south east Asia. 

Age at marriage is highly correlated with age at fi rst birth. 
Increased median age at marriage is associated with lower 
incidence of low birth weight overall, and in Africa and Asia. 

The implications are that policies and programmes – such 
as helping to keep girls in school and implementing laws to 
prevent under-age marriage – that postpone fi rst preg-
nancies until the mother is fully grown will have important 
benefi ts for the health of both mother and child. Indeed, 
this could be a crucial factor in sustainably cutting the 
intergenerational transmission of malnutrition, and has-
tening transitions from high levels of low birth weight 
and malnutrition to those seen in more developed coun-
tries, accelerating the progress towards the normal growth 
and development.

Regional trends
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This chapter updates the trend estimates for undernutri-
tion – child underweight and micronutrient defi ciencies 
– going back to 1990. The exercise draws on results from 
early reports on the world nutrition situation for compara-
tive purposes, particularly the fi rst two reports (ACC/
SCN, 1987, 1992), for example to assess the joint evolu-
tion of low birth weight, child underweight, and maternal 
body mass index. The data and analyses build on those 
published in 2005, including the work on micronutrient 
defi ciencies by Tulane University (Mason, Rivers & Helwig, 
2005). 

VITAMIN A DEFICIENCY1

Vitamin A defi ciency has well-recognized clinical signs, 
including night blindness and corneal damage (eye signs 
are known as xerophthalmia), having low prevalences typi-
cally of 2% or less, which are diffi cult to assess accurately 
by surveys. Increasingly, the extent and trends in vitamin A 
defi ciency have come to be assessed using other methods, 
of which “the only biochemical parameter validated and 
found practical for routine survey use is serum retinol 
concentration” (Sommer & Davidson, 2002). One agreed 
cut-off point is 20 μg/dl, and the criterion for establish-
ing a public health problem is >15% prevalence. The term 
“sub-clinical” has been generally dropped, and low serum 
retinol can be referred to as vitamin A defi ciency, meaning 
the state of inadequate vitamin A nutrition. For clarity, the 
term used here is low serum retinol (< 20 μg/dl, which is 
the same as < 0.7 μmol/l).

Serum retinol has been estimated on the basis of national 
surveys in about 100 developing countries, with 80 of 
these surveys being carried out after 1990.2 As described 
in more detail in the Annex to this report, trends can be 
assessed in three main ways: by comparing national sur-
veys in the same countries at different times; by averaging 
survey results within time bands and regions (which has 
the drawback of not usually having the same countries in 
each time band); and by estimating prevalence of low se-
rum retinol from models for each country and for selected 
years, and comparing weighted averages by region. Simi-
lar estimates can be made for xerophthalmia – although 

1  Based on the work of Bibi Al-Ebrahim, MPH.
2  A recently developed fi eld method using retinol-binding protein immunoassay  
 is becoming available but has not been widely enough applied for the results  
 to be incorporated here (see http://www.path.org/fi les/TS_update_rbp-eia.pdf ). 

with fewer results and low prevalences – and these are 
given below using the fi rst two methods. The main focus 
here is, however, on low serum retinol.

Repeated national survey estimates of xerophthalmia are 
available from 12 countries, as shown in Table 1, more 
being available in earlier years. These results suggest that 
xerophthalmia prevalences improved in the 1980s and 
1990s in most of the countries with comparable data. 
Averaging all available national results (not just those with 
repeated estimates) indicates a prevalence of about 1-2%, 
and likely improvement (Table 2). Clinical signs mean 
severe defi ciency. When vitamin A defi ciency causes blind-
ness (a small but relevant proportion of overall xerophthal-
mia), the case-fatality rate may be as high as 50%. Thus 
any signifi cant prevalence indicates a continuing problem. 
Sommer & Davidson (2002) defi ne signifi cant prevalence 
as night blindness > 1%, or Bitot spots > 0.5%.

Trends indicated by repeated comparable national surveys 
of prevalence of low serum retinol (see Table 3) suggest 
that there has been a general improvement, roughly of 1 
percentage point per year, in countries where the starting 
prevalence is substantial (e.g. Ethiopia and Guatemala). 
The crude average prevalences are around 30-40% in 
Africa and Asia, and 10-20% in Latin America and the Car-
ibbean (Table 4), but no real trend is apparent from these 
averages (which, as noted in the Annex, do not usually 
contain the same countries in each time band, and thus 
are not really comparable by region).

The main method for assessing trends is to compute values 
for the prevalence of low serum retinol for each country 
for selected years (2000, 2005 and 2007), and then to 
combine these values with estimates for 1990, 1995 and 
2000 (Mason, Rivers & Helwig, 2005) to establish a trend. 
The trend can then be compared with progress towards 
targets such as those associated with Millennium Develop-
ment Goal 1 (MDG).3 This method for assessing trends is 
described in the Annex. It involves using predictor vari-
ables, available for each country and year, in a multivari-
able regression model (number of cases =109). The model 

3  The World Summit for Children (1990) set the goal of the “virtual elimination  
 of vitamin A defi ciency and its consequences, including blindness, by the year  
 2000” (UN, 1990).
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values are estimated using available data, and are applied 
to each country for the base years. Population-weighted 
means are then calculated for groups of countries. 

The method is based on models used to provide earlier an-
thropometric estimates (ACC/SCN, 1988, 1993) as well as 
estimates of micronutrient defi ciencies (Mason et al., 2001; 
Mason, Rivers & Helwig, 2005). It is similar to models used 
by WHO (2009), except here the focus is on trends so that 
estimates are made for single specifi ed years, compared to 
WHO’s estimates for the time band 1995-2005. The levels 
estimated here for the middle of the period are almost 
identical to those estimated by WHO (2009) for the ten-
year period, if the different regional defi nitions are taken 
into account.

In all developing countries, an estimated 163 million chil-
dren are vitamin A defi cient (by low serum retinol), with a 
prevalence of about 30%. Regional estimates are given in 
Table 5 and Figures 2-4. South central Asia (which includes 
India) has the highest prevalence, and along with central 
and west Africa has a prevalence of more than 40%. South 
and central America and the Caribbean have the lowest 
prevalences, near 10%. South central Asia has two thirds 
of the affected children. These prevalences and numbers 
affected are very similar to those estimated by WHO 
(2009, Tables 11 and 14), for 1995-2005.

The trends, especially compared to MDG goals, are of 
particular operational interest. Is progress in eliminating 
vitamin A defi ciency adequate to meet the MDG targets 
for malnutrition – of halving the prevalences between 
1990 and 2015? In Figures 2-4 the data are plotted along 
with the rates implied by the MDGs. Similar comparisons 
are made in Table 5, columns G-J. In east Asia (China 
and Mongolia), and much of south and central America 
and the Caribbean, the rates of reduction of vitamin A 
defi ciency (low serum retinol) are not far off those needed 
to halve the prevalence from 1990 to 2015. But in most of 
Africa (except north Africa) and south central Asia progress 
is lagging far behind that needed. The rates in southern 
Africa and south central Asia should probably be calcu-
lated from 1995. Estimates for southern Africa are largely 
determined by data from South Africa, and the 1990 
estimate is affected by the changes which took place at 
that time in South Africa. In south central Asia, although 
India is dominant, the 1990 estimate is not really compa-
rable with later estimates as the central Asian countries 

(the “Stans”) were coming into existence. Calculated from 
1995, both southern Africa and south central Asia are thus 
probably lagging, so an overall picture of about half the 
reduction rate needed to halve the prevalence is seen in 
most country groups.

It should be noted that the widespread use of vitamin A 
supplements (UNICEF, 2007), reaching more than half 
the developing countries’ children, does not appear to be 
affecting the prevalence of low serum retinol very much. 
Studies show that vitamin A supplementation every six 
months has little effect on serum retinol, and the purpose 
is usually seen as aiming to reduce child mortality rather 
than affecting serum retinol itself. This can be seen, for 
example, in the continued apparent increase (or at least 
no reduction) in low serum retinol in the Philippines (Table 
3) during a period in which 6-monthly supplementation 
coverage has been at least 80%; analyses have shown that 
any increase here in serum retinol only lasts 2 months 
or so (Pedro et al., 2004). In contrast, central American 
countries (e.g. Nicaragua, see Table 3) where sugar and 
wheat have been fortifi ed with vitamin A have reached 
and maintained low prevalences of low serum retinol.

Subregional trends can be estimated, as shown in Table 5, 
and individual countries can be classifi ed in terms of bands 
of prevalences refl ecting the extent of the problem of vita-
min A defi ciency. Countries can be described as having a 
“severe problem but improving” through to “minor prob-
lem but worsening”, with several categories in between. 
The classifi cation given by the International Vitamin A 
Consultative Group/Micronutrient Forum, known as the 
Annecy Accords (Sommer & Davidson, 2002), suggests 
that a 15% prevalence of < 20 μg/dl serum retinol should 
defi ne a problem requiring attention. We can then use 
15%, 15-30% and > 30% to categorize the severity of the 
public nutrition problem. This refl ects more diversity than 
the 10% and 20% cut-off points previously used by WHO, 
where most (58%, 60/104) developing countries fall into 
the worst (> 20%) category. Using the 15%, 15-30% and 
> 30% categories: 47% of developing countries have >30% 
prevalence; 24% have 15-30% prevalence; and 29% have 
<15% prevalence. The results are shown in Table 6. 

The 15%, 15-30% and > 30% classifi cation makes it possi-
ble to identify countries of particular concern – in eastern, 
central and west Africa, and in south central Asia – where 
the improvement rate is low and prevalences are high 

Regional trends
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Country Survey year (a) Prevalence (%) Age group surveyed (months) Trend

Bangladesh 1983
1996
1997
1999

4.5
1.2
0.9
0.5

0-59
0-59
0-59
6-59 (b)

Improvement

Cambodia 1993
2000

6.2
1.05

12-72
18-72

Improvement

Ethiopia 1980
1996

2.0
1.5

6-83
6-60

Improvement

India 1988
2000
2001

1.4
1.2
1.7

0-59
0-59
24-72(b)

No change

Indonesia 1978
1995

2.0
0.3

0-59/0-71
0-59

Improvement

Lao People’s Democratic Republic 1995
2000
2000

1.1
4.7
0.1

24-71
6-59
0-59 (by examination) (c)

Improvement

Mongolia 1998
1999
2001

0.2
0.8
1.65

6-72
6-72
6-72

Deterioration

Myanmar 1991
1994

1.2
0.8

0-59
0-59

Possible 
improvement

Nepal 1981
1993
1996
1998

1.0
3.0
1.5
0.6

0-71(b)
0-59
6-35(b)
0-59

Improvement

Niger 1988
1992
2000

3.0
3.7
3.15

0-71
24-59
24-72

Deterioration

Philippines 1982
1987
1993

3.2
0.9
0.4

0-59
0-59
0-72

Improvement

Viet Nam 1994
1998
2000

0.1
0.3
0.0

0-59
0-59
0-72

Improvement

Table 1. Prevalence of xerophthalmia (night blindness XN + Bitot spots X1B) in preschool children: 
results from repeated national surveys

Table 2. Mean prevalence (%) of clinical vitamin A defi ciency (night blindness XN + Bitot spots X1B) 
calculated by averaging surveya results, by date of survey and region

Region / Date of survey Before 1990 1990-1994 1995-1999 2000-2004 After 2005

Africa 2.52 (4) 2.43 (2) .85 (2) 2.52 (3) 1.95 (1)

Asia 2.02 (6) .97 (5) .70 (11) 1.13 (7) NS

Latin America and Caribbean 1.67 (1) NS NS NS NS

Total 2.17 (11) 1.39 (7) .73 (13) 1.55 (10) 1.95 (1)

NS. No survey available. 
a Number of surveys is given in parentheses. Data include national survey results for children up to 72 months of age.

a  No data found after 2001 could be compared with earlier data, because no relevant country data were available for comparison purposes.
b  Age groups surveyed are as shown, but prevalences have been adjusted to be equivalent to 0-59 months.
c Trend is unclear because of the different ways in which clinical signs were reported: prevalence based on individuals reporting night blindness was much higher than that 

obtained from eye examinations.
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Country Survey year Prevalence (%) Age group surveyed 
(months)

Trend

Costa Rica 1979
1981
1996

 2.3
 1.8
 8.7

 0-59
 0-59
12-72

Possible 
deterioration

Ethiopia 1980
1996

59.6
38.9

 6-59
 6-59

Improvement

Guatemala 1970
1995

26.2
15.8

 0-59
12-59

Improvement

Honduras 1987
1996

20.0
13.0

 0-59
12-71

Improvement

Mongolia 1998
2001

19.8
 4.0

 6-72
 6-60

Improvement

Nicaragua 2000
2003
2004

 8.8
 0.2
 3.1

12-59
 6-60
 6-60

Improvement 
(fortified sugar from 2000 on)

Nigeria 1993
2001

28.1
29.5

 6-60
 6-60

No change or deteriorating

Oman 1995
2004

20.8
 5.5

 6-60
 6-60

Improving

Panama 1992
1999

 6.0
 9.4

 0-72
12-59

Unclear

Peru 1999
2000
2001

10.9
13.1
14.9

<60
NS-5
NS-5

Possible 
deterioration

Philippines 1993 
1998 
2003

35.5 
38.0
40.1

 6-60
 6-59
 6-60

Deterioration

Sri Lanka 1995
1996

33.0
28.0

 6-60
 6-60

Too short a period to 
assess trend

Zambia 1999
2003

65.7
54.1

<60
 6-60

Improvement

Table 3. National prevalence of moderate vitamin A defi ciency (serum retinol < 20 μg/dl or < 0.7 μmol/l) 
in preschool children: results from repeated national surveys

Table 4. Mean prevalence (%) of moderate vitamin A defi ciency (serum retinol < 20 μg/dl or < 0.7 μmol/l) 
calculated by averaging survey results, according to date of surveya and region

Date of survey Before 1990 1990-1994 1995-1999 2000-2004 After 2005

Region

Africa 35.1 (5) 33.7 (7) 39.9 (13) 45.8 (7) 27.9 (1)

Asia 35.4 (5) 36.4 (4) 29.8 (7) 31.4 (8) NS

Latin America and Caribbean 20.5 (10) 19.3 (8) 12.4 (15) 11.6 (7) 5.9 (1)

Total 27.9 (20) 28.2 (19) 26.1 (35) 29.7 (22) 16.9 (2)

NS. No survey available. 
a Number of surveys is given in parentheses. Data include national survey results for children up to 72 months of age.
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Sub-
region

Preva-
lence

Number 
(million)

Rate 
1990-2007

Rate 
required to 
reach MDG

Change 
required to 
reach MDG

Comment 
on effort 
needed to 
reach MDG

1990 1995 2000 2005 2007 2007 ppts/yr 

A B C D E F G H I J

Africa

East 
Africa

43.7 43.2 41.5 39.5 37.5 17,825 -0.36 -0.87 -0.51 Much increase in rate 
needed

Central 
Africa

40.8 42.8 45.8 45.8 42.5 9,259 0.10 -0.82 -0.92 Much increase in rate 
needed

North 
Africa

32.6 29.4 24.9 21.9 22.4 4,942 -0.60 -0.65 -0.05 On track

Southern 
Africa

37.2 27.4 27.7 27.3 25.0 1,530 -0.20(a) -0.74 -0.03 Much increase in rate 
needed (a)

West 
Africa

45.0 45.5 44.4 42.4 40.4 19,163 -0.27 -0.90 -0.63 Much increase in rate 
needed

Total for 
the region

41.4 40.6 39.5 38 36.4 52,718 -0.29 -0.83 -0.53

Asia

East 
Asia

17.1 17.2 15.3 11.4 10.6 8,892 -0.38 -0.34 0.04 On track

South 
central 
Asia

55.2 49.7 47.9 44.7 44.4 82,147 -0.64/- 0.29(b) -1.10 -0.47 Much increase in rate 
needed (b)

South 
east Asia

29.3 26.4 23.5 22.2 21.2 10,038 -0.48 -0.59 -0.11 Some increase 
in rate needed

West 
Asia

27.8 21.3 24.5 21.7 20.9 3,236 -0.41 -0.56 -0.15 Some increase 
in rate needed

Total for 
the region

37.3 35.2 33.8 31.8 31.4 104,312 -0.35 -0.75 -0.40

South and central America & Caribbean

Caribbean 19.1 16.7 18.3 16.2 15.0 506 -0.24 -0.38 -0.14 Some increase 
in rate needed

Central 
America

17.2 14.3 13.3 12.2 12.9 2,005 -0.25 -0.34 -0.09 Some increase 
in rate needed

South 
America

19.6 16 13.1 11.7 10.6 3,859 -0.53 -0.39 0.14 On track

Total for 
the region

19.1 15.6 13.5 12.1 11.5 6,369 -0.45 -0.38 0.07 On track

Overall 
for the 
above 
regions

36.4 34.6 33.2 31.3 30.7 163,400 -0.34 -0.73 -0.39

Table 5. Estimated prevalence of serum retinol < 20 μg/dl, children 6-60 months, 1990-2007 (columns 
A-E); numbers affected in 2007 (column F); rate of prevalence change in percentage points per year 
(column G); rate and change required to reach the Millennium Development Goal (columns H-J)

a Rate calculated from 1995 (rate from 1990 anomalous because of South Africa). 
b Rate better when calculated from 1995 (-0.29) because countries of the former Soviet Union are not included in 1990 fi gure.
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Figure 2.
Vitamin A defi ciency in children in Africa, trends 1990-2010
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Figure 3.
Vitamin A defi ciency in children in Asia, trends 1990-2010

Figure 4.
Vitamin A defi ciency in children in South and Central America, trends 1990-2010
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Country Prevalence WHO 
estimate (1995-2005)

WHO source: 
Survey (a)

WHO 
classifi cation (b)

UNSCN 
classifi cation (c)

Prevalence UNSCN 
estimate (2007)

Burundi 27.9 N 4 2 42.6

Eritrea 21.4 4 1 28.2

Ethiopia 46.1   4 2 41.2

Kenya 84.4 N 4 2 34.1

Madagascar 42.1 N 4 2 33.1

Malawi 59.2 N 4 2 47.1

Mauritius 9.2 N 2 1 18.8

Mozambique 68.8 N 4 2 33.4

Rwanda 6.4 N 2 2 41.5

Somalia 61.7 4 2 47.7

Uganda 27.9 N 4 2 35.8

United Rep. of Tanzania 24.2 N 4 2 33.8

Zambia 54.1 N 4 2 40.2

Zimbabwe 35.8 4 1 27.3

Angola 64.3 N 4 2 43.8

Cameroon 38.8 N 4 2 37.2

Central African Rep. 68.3 N 4 2 46.7

Chad 50.1   4 2 52.3

Congo 24.6 4 2 32.3

Congo, DR 61.1 N 4 2 42.2

Gabon 16.9 3 1 28.5

Algeria 15.7 3 1 18.3

Egypt 11.9 N 3 1 17.8

Libya 8.0 2 0 12.5

Morocco 40.4 N 4 2 35.1

Sudan 27.8 4 1 21.3

Tunisia 14.6   3 0 14.3

Botswana 26.1   4 1 23.1

Lesotho 32.7 4 1 28.5

Namibia 17.5   3 1 25.1

South Africa 16.9 3 1 24.8

Swaziland 44.6   4 2 30.1

Table 6. Vitamin A defi ciency (low serum retinol) prevalence and severity as a public nutrition problem, 
by WHO and UNSCN estimates and classifi cation 

Table continued on next page.
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Country Prevalence WHO 
estimate (1995-2005)

WHO source: 
Survey (a)

WHO 
classifi cation (b)

UNSCN 
classifi cation (c)

Prevalence UNSCN 
estimate (2007)

Benin 70.7 S 4 2 41.2

Burkina Faso 54.3 2 47.8

Cote d'Ivoire 57.3   4 2 37.4

Gambia (the) 64.0 N 4 1 22.4

Ghana 75.8 S 4 2 34.8

Guinea 45.8 4 2 45.4

Guinea-Bissau 54.7   4 2 44.1

Liberia 52.9 N 4 2 40.5

Mali 58.6   4 2 50.4

Mauritania 47.7 4 2 36.9

Niger 67.0   4 2 44.0

Nigeria 29.5 N 4 2 38.9

Senegal 37.0   4 2 36.7

Sierra Leone 74.8 4 2 56.2

Togo 35.0  4 2 36.6

China 9.3 N 2 0 10.6

Mongolia 19.8 N 3 1 21.4

Afghanistan 64.5 4 2 51.7

Bangladesh 21.7 N 4 1 23.4

Bhutan 22.0 4 1 25.7

India 62.0 S 4 2 52.1

Iran 0.5 N 1 0 14.7

Kazakhstan 27.1 S 4 2 40.8

Kyrgyzstan 26.3 4 2 39.9

Nepal 32.3 N 4 1 24.5

Pakistan 12.5 N 3 2 30.1

Sri Lanka 35.3 S 4 0 10.2

Tajikstan 26.8 S 4 2 40.0

Turkmenistan 28.0   4 2 37.4

Uzbekistan 53.1 4 2 36.2

(table 6 continued from previous page). Vitamin A defi ciency (low serum retinol) prevalence and severity 
as a public nutrition problem, by WHO and UNSCN estimates and classifi cation 

Table continued on next page.
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Country Prevalence WHO 
estimate (1995-2005)

WHO source: 
Survey (a)

WHO 
classifi cation (b)

UNSCN 
classifi cation (c)

Prevalence UNSCN 
estimate (2007)

Cambodia 22.3 N 4 2 32.8

Indonesia 19.6   3 1 20.5

Lao PDR 44.7 N 4 2 30.2

Malaysia 3.5 N 2 1 17.2

Myanmar 36.7 4 2 30.1

Papua New Guinea 11.1 S 3 2 31.0

Philippines 40.1 N 4 1 19.0

Thailand 15.7   3 1 15.9

Viet Nam 12.0 S 3 1 20.8

Armenia 0.6 N 1 2 33.0

Azerbaijan 32.1   4 2 35.3

Georgia 30.9 4 0 10.0

Iraq 29.8   4 2 26.9

Jordan 15.1 N 3 2 11.5

Kuwait       0 8.5

Lebanon 11.0 3 0 14.0

Saudi Arabia 3.6   2 0 13.0

Syrian Arab Republic 12.1 3 0 12.5

Turkey 12.4   3 0  

United Arab Emirates 8.6

Yemen 27.0   4 2 27.2

Cuba 3.6 N 2 0 6.2

Dominican Republic 13.7 3 0 13.1

Haiti 32.0 N 4 1 22.3

Jamaica 29.4 N 4 0 11.7

Trinidad and Tobago 7.2   2 0 11.6

(table 6 continued from previous page). Vitamin A defi ciency (low serum retinol) prevalence and severity 
as a public nutrition problem, by WHO and UNSCN estimates and classifi cation 

Table continued on next page.
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Country Prevalence WHO 
estimate (1995-2005)

WHO source: 
Survey (a)

WHO 
classifi cation (b)

UNSCN 
classifi cation (c)

Prevalence UNSCN 
estimate (2007)

Belize 11.7   3 1 15.1

Costa Rica 8.8 N 2 0 7.8

El Salvador 14.6   3 0 12.5

Guatemala 15.8 N 3 1 16.5

Honduras 13.8 N 3 0 12.0

Mexico 26.8 N 4 0 12.5

Nicaragua 3.1 N 2 0 14.0

Panama 9.4 N 2 0 9.9

Bolivia 21.8 4 1 17.2

Brazil 13.3   3 0 10.9

Chile 7.9 2 0 7.5

Colombia 5.9 N 2 0 9.7

Ecuador 14.7 3 0 10.6

Guyana 4.1 N 2 0 11.5

Paraguay 14.1 3 0 11.0

Peru 14.9 N 3 0 12.6

Uruguay 11.9 3 0 7.8

Venezuela (Bol. Rep. of) 9.4   2 0 9.7

(table 6 continued from previous page). Vitamin A defi ciency (low serum retinol) prevalence and severity 
as a public nutrition problem, by WHO and UNSCN estimates and classifi cation 

a WHO source: N indicates national survey, S indicates subnational survey (fi rst administrative level), blank indicates regression result (WHO, 2009).
b WHO classifi cation as a public nutrition problem (based on WHO estimates for 1995-2005): 1=0-2%, 2=2-10%, 3=10-20%, 4>=20%.
c UNSCN classifi cation (based on UNSCN estimates for 2007): 0=0-14.9%, 1=15-29.9%, 2= ≥30%.
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(> 30%). This directs attention to most of the eastern, 
central and west African countries, as well as to Afghani-
stan, India and Pakistan, and several of the central Asian 
countries. 

IODINE DEFICIENCY DISORDERS4 
Goitre from iodine defi ciency has been recognized for 
centuries, and until recently provided the primary means 
of assessing the extent of iodine defi ciency disorders. 
Iodine defi ciency in pregnancy and early life causes mental 
retardation, stunted growth, and other developmental 
abnormalities, which are largely irreversible. In later life it 
reduces intellectual vigour, educational achievement and 
productivity, which can be improved with increased iodine 
intakes.

The global campaign to iodize the salt supply in almost all 
countries has now led to an estimated 68% of households 
using iodized salt, in both developing and industrialized 
countries (UNICEF, 2009). Assessment of progress in 
controlling iodine defi ciency is shifting from reliance on 
assessment of goitre to biochemistry, using urinary iodine 
concentrations. While the latter is less subjective, it meas-
ures current iodine status (over the last few days before 
sampling), whereas goitre refl ects a considerably longer 
history. Nonetheless, goitre prevalences do respond use-
fully, and reductions can be observed at least from year to 
year with increased iodine intakes.5 More surveys of goitre 
are available for earlier years, and more for urinary iodine 
for the later period.

Interpreting changes in goitre prevalences needs to take 
account of the endemic (pre-iodized-salt) rate, which 
varies widely by country, and the coverage and length of 
time of exposure to iodized salt. A key variable needed 
therefore is an estimate of the prevalence of goitre in the 
absence of salt iodization – known here as the endemic 
goitre rate – from which likely prevalences by country can 
be predicted from the known iodized salt coverage. This 
method, including the derivation of the pre-iodization 
or endemic goitre rate, is described by Mason, Rivers & 
Helwig (2005, pp. 69-73), and is applied to updated data 
here. Calculated endemic goitre rates are included in the 
Annex.

Estimates of the prevalence of low urinary iodine are also 
available, usually as reported by national surveys. In some 
cases, estimates are derived from the median urinary io-

4   This section is based on the work of Katie Robinette, MPH.
5   Some striking national examples of the prevalence of goiter falling while the 

use of iodized salt increases are from Bolivia, Cameroon, Nicaragua, Peru, 
Thailand, United Republic of Tanzania, and Viet Nam (see Mason et al., 2001, 
Figure 5, p. 24; Mason, Rivers & Helwig, 2005, Figure 8, p. 91).

dine, when only this is reported, using a method similar to 
that given by WHO (2004, p. 7), recalculating the model 
to include newer data. For iodine defi cience disorders 
indicated by either goitre prevalence or low urinary iodine 
(<100 μg/l), the estimates for each country (and hence for 
subregions) by time depend on data on iodized salt cover-
age, which was only itself available by time bands (1995-
2000, 2001-2007). Thus the prevalence estimates derived 
from modelled interpolations are also presented for these 
time periods.6

Trends in goitre prevalences from available repeated natio-
nal surveys (with the most recent survey in 1995 or later) 
from 31 countries show a consistent picture of almost 
universal improvement – of the 31 countries only 5 were 
not improving (see Table 7). Moreover, the extent of 
the improvement is substantial, often from 30% or 40% 
prevalence down to single digit percentages, over the 10-
20 years for which data are available. Indeed, there is not 
much suggestion of a slowing down of the improvement 
rate in goitre prevalences. It should be noted that few 
surveys are post-2003, and it is necessary also to look at 
urinary iodine to get an idea of trends in the past 5 years 
or so.

Far fewer repeated surveys of low urinary iodine are avail-
able (see Table 8), but again a picture of improvement is 
seen. However, prevalences remain in double digits, for 
the limited number of estimates shown here. It is useful to 
look at these data in other ways to broaden the conclusions. 

One approximate method is simply to average survey 
results within time bands – although the countries are 
not the same in each time band – and this provides some 
initial guidance. Results are given in Tables 9 and 10 (note 
that Tables 9 and 10 include all surveys, whereas Tables 7 
and 8 include only repeated surveys). For total goitre rate, 
even in this rough average the trend is in line with that 
seen from repeated surveys, and recent regional averages 
are in the low teens. For urinary iodine, the trend is per-
haps less marked, but still likely to be improving for Asia 
and Africa. Prevalences measured in this way are at least 
double those for goitre, and over 30% for Asia and Africa.

The main driving force for change in the prevalence of io-
dine defi ciency disorders is coverage of iodized salt, unlike 
for the other nutritional defi ciencies where socioeconomic, 
health and dietary change may establish an underlying 

6   In deriving the models, interpolations for iodized salt coverage were done to 
match survey years for total goitre rate or urinary iodine.
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secular trend. Together with the endemic (pre-iodization) 
prevalence of iodine defi ciency disorders (see Annex Table 
A5), time of exposure to iodized salt and coverage with 
iodized salt could be expected to explain observed preva-
lences – goitre is used here as having a longer time series 
and more data, as well as presumably being more stable to 
short-term effects (urinary iodine probably refl ects iodine 
intake in the past few days). Analysing by these three fac-
tors (plus outcome, total goitre rate) does give a consistent 
picture, although the multi-variable nature plus limited 
amount of data complicates the presentation of the results. 

Results for total goitre prevalence are shown in Table 11, 
which should be read as follows. Countries are categorized 
by the estimated band of endemic (pre-iodization) goitre 
rate as <20%, 20-40% and >40%, which defi nes the rows 
in Table 11. Four periods are then distinguished, as the 
broad columns: before 1990; 1990-1994; 1995-2000; and 
2000 onwards. Within these broad periods, survey results 
are presented by current (or at-that-time) iodized salt 
coverage: <25%, 25-49.9%, 50-74.9 and ≥75%. Table 11 
gives information reading both across and down. Looking 
at the period <1990, in the column referring to coverage 
before iodization or <25%, the sequence 15.8%, 27.5% 
and 46.2% refl ects the sorting into low, medium and high 
categories for endemic total goitre rate. The majority of 
surveys (n=52) come from this category, with a mean total 
goitre rate of 29.6%. Reading across the row showing 
20-40% endemic total goitre rate for <1990 (where most 
cases fall), we can see that even at that time increased cov-
erage of iodized salt was associated with lower total goitre 
rate, from 27.5% to 15.6% and on down (but with few cas-
es at higher levels of iodization). This pattern is repeated 
for 1990-1994: for example the mean of 31.7% (n=14) for 
coverage before iodization or <25% falls to 15.5%, 18.6% 
and 12.5% with increased salt coverage. (The signifi cance 
of these trends is tested using continuous variables, as 
discussed below in relation to Figure 5.) 

As salt iodization expanded to more countries through 
time, the surveys tended to come from countries with 
higher coverage, as can be seen in Table 11 by the shift in 
numbers of surveys by coverage group – the larger num-
bers of surveys by time band are shaded in the “Total” row 
– 52/66 in <1990 from <25% iodized salt through 28/57 
in this group in 1990-94, but the higher coverage (>75%) 
increasing to 15/57; then to 17/37 in the high iodization 
category in 1995-2000, and 14/20 in >2000.

By 1995-2000, the surveys from countries with iodization 
>75% had a mean total goitre rate of 12.0% (n=17). In the 
period >2000, the mean rate was 10.5%. The gradient 
with endemic total goitre rate groups and low (<25%) 
iodization persisted – as would be expected – in the 

fi rst three time bands, although numbers of surveys in 
this group become progressively less, as iodization has 
continued to expand.

These associations can be examined by plotting total 
goitre rate against iodized salt coverage, as shown in Fig-
ure 5. The slope overall is signifi cant, confi rming that the 
associations discussed above are meaningful. The signifi -
cant interaction term indicates that countries with higher 
endemic prevalence respond more strongly to salt iodiza-
tion – as expected. This is refl ected in the steeper gradient 
for endemic total goitre rate >40%, as compared with the 
slopes for the lower endemic total goitre rates. A variable 
measuring time since iodization started (mean = 7.1 years, 
median = 5.0 years, n=98) was not or only marginally 
signifi cant (see notes to Figure 5), in line with most of the 
explanation being associated with the endemic total goitre 
rate and salt coverage variables tested.

Similar results were found using low urinary iodine as the 
outcome, albeit with fewer survey data points (see Table 
10). Low urinary iodine prevalences are notably high – 
more than 60% – with low salt iodization coverage. Low 
urinary iodine does not appear to vary systematically 
with endemic total goitre rate; it varies only with iodized 
salt coverage (see Figure 6 and the note on regression 
results). This might be in line with low urinary iodine be-
ing a shorter term measure, refl ecting current iodized salt 
coverage, but the spread of data is inadequate to examine 
this further. However, looking at the right hand side of 
Table 12, for the period >2000, the overall decrease in 
low urinary iodine prevalence with increased iodized salt 
coverage (”Total” row) – and possibly within endemic 
(pre-iodization) total goitre rate categories – can be seen. 
The size of the effect is important here. Where endemic 
(pre-iodization) total goitre rate is 20% or more, even with 
>75% iodized salt coverage, a prevalence of around 20% 
of low urinary iodine is seen, and the prevalence is over 
30% with 50-75% coverage. In general, the prevalence 
is higher in the countries with more endemic iodine defi -
ciency disorders (as endemic goitre).

Prevalences of goitre by region and subregion were esti-
mated for 1995-2000 and 2001-2007 (see Table 13) by ap-
plying the results of the multi-variable models to all coun-
tries for these two time periods (see Annex). The results 
are not far different from those obtained by simply averag-
ing surveys (Tables 9 and 10) or by observing repeated 
surveys (Table 7), which is reassuring. Improvements are 
seen across the board, in line with the gradual expansion 
of iodized salt coverage (also shown in Tables 9 and 10), of 
about 0.5 percentage points per year. Nonetheless, goitre 
prevalences are estimated to remain substantial, between 
10% and 20%, fairly evenly distributed between regions. 
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The numbers affected are estimated at almost 700 million 
people.

Equivalent estimates for low urinary iodine are given in 
Table 14, showing prevalences generally in the 30-40% 
range, and about 1.7 billion people affected, of whom 1.3 
billion are in Asia. 

Applying the pre-iodization (endemic) goitre rate to the 
2005 population, and comparing this with the estimated 
current prevalence, indicates the change achieved by salt 
iodization. This is shown in Figure 7. If iodized salt had 
not been available in developing countries, some 2 billion 
people would be affected by iodine defi ciency disorders as 
determined by goitre; as it is, the number is estimated 

Subregion Country Year survey 
conducted 

Total goitre 
prevalence (%) 

Recent trend

East Africa Kenya 1984 20.0

1994 16.3

2004 6.2 Improvement

Rwanda 1990 49.6

1996 17.8

1997 25.9 Improvement

United Republic of Tanzania 1983 42.5

1985 37.0

1999 23.0

2001 17.0

2004 6.9 Improvement

Zimbabwe 1989 42.3

1999 14.8 Improvement

Central Africa Cameroon 1984 70.0

1991 26.3

1995 10.3 Improvement

Chad 1993 63.0

2003 5.5 Improvement

North Africa Egypt 1991 5.2

1995 6.5 No change

Southern Africa Lesotho 1988 16.2

1999 4.9 Improvement

West Africa Benin 1983 23.7

1994 19.1

2000 1.1 Improvement

Togo 1986 22.1

2001 7.2 Improvement

Table 7. 
Total goitre prevalence: results from repeated national surveys (with latest result in 1995 or later)

Table continued on next page.
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Subregion Country Year survey 
conducted 

Total goitre 
prevalence (%) 

Recent trend

East Asia China 1986 9.2

1995 20.4

1997 10.8

1999 8.0

2002 6.5 Improvement

Mongolia 1993 28

1999 21.4

2001 23.0 Same

South central Asia Bhutan 1982 65.4

1992 25.0

1996 14.0 Improvement

Maldives 1995 23.6

2002 25.7 Deterioration

Nepal 1960 55

1982 57.6

1986 44.2

1998 40.0 Improvement

Sri Lanka 1986 14.4

1988 16.6

2000 21.0

2003 3.0 Improvement

South east Asia Cambodia 1994 62.0

1997 17.0 Improvement

Indonesia 1981 32.0

1982 37.0

1988 27.7

1996 9.8

2003 11.0 Improvement (long-term)

Lao People’s Democratic Republic 1988 25.0

1990 20.5

2000 9.0 Improvement

(table 7 continued from previous page). 
Total goitre prevalence: results from repeated national surveys (with latest result in 1995 or later)

Table continued on next page.

Regional trends



26

United Nations System • Standing Committee on Nutrition

Subregion Country Year survey 
conducted 

Total goitre 
prevalence (%) 

Recent trend

South east Asia Myanmar 1990 18.01

1992 25.5

1994 33.1

1997 25.1

1999 12.2 Improvement

Thailand 1982 14.7

1986 17.0

1989 19.3

1990 17.2

1991 16.3

1992 12.2

1993 11.0

1994 7.9

1995 5.4

1996 5.9

2000 2.2 Improvement

Viet Nam 1993 34.9

1994 31.0

1995 27.1

1998 14.9

2000 10.1 Improvement

West Asia Jordan 1993 37.7

2000 32.1 Improvement

Yemen 1991 40.0

1998 16.8 Improvement

Central America Honduras 1969 17.0

1987 8.8

1996 4.9 Improvement

Mexico 1945 28.8

1996 3.0 Improvement

Nicaragua 1971 32.0

1981 20.0

1990 4.3

2000 2.5 Improvement

(table 7 continued from previous page). 
Total goitre prevalence: results from repeated national surveys (with latest result in 1995 or later)

Table continued on next page.
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Subregion Country Year survey 
conducted 

Total goitre 
prevalence (%) 

Recent trend

Central America Panama 1967 16.5

1975 6.0

1991 13.2

1999 10.2 Improvement

South America Colombia 1945 52.6

1950 33.9

1994 6.5

1998 6.5 Improvement

Peru 1977 28.9

1987 35.8

1999 1.0 Improvement

Venezuela (Bolivarian Republic of) 1981 17.2

1990 10.7

1996 14.0

2000 2.5 Improvement

(table 7 continued from previous page). 
Total goitre prevalence: results from repeated national surveys (with latest result in 1995 or later)
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Subregion Country Year of survey Urinary iodine 
<100 μg/l (%)

Recent trend

East Africa Rwanda 1990 94.2

1996 0 Improvement

Southern Africa Lesotho 1999 100.0

2002 21.5 Improvement

West Africa Côte d’Ivoire 1996 64.8

2004 27.6 Improvement

Nigeria 1998 39.8

2001 27.5 Improvement

East Asia China 2002 16.2

2005 15.7 No change

Mongolia 1999 54.0

2001 48.9

2006 52.8 Deterioration

South central Asia Iran (Islamic Republic of) 1996 14.9

2001 19.7 Deterioration

Maldives 1995 65.5

2002 43.1 Improvement

Nepal 1998 35.1

2005 27.4 Improvement

Uzbekistan 1998 97.4

2005 39.8 Improvement

South east Asia Lao People’s Democratic Republic 1993 94.8

2000 26.9 Improvement

Myanmar 1999 55.5

2001 38.2

2004 22.3 Improvement

Philippines 1998 65.3

2003 23.8 Improvement

West Asia Lebanon 1993 62.5

1997 55.2 Improvement

Central America Nicaragua 2000 13.4

2003 8.9

2004 11.9 Improvement (long-term)

Table 8. 
Low urinary iodine (< 100 μg/dl): results from repeated national surveys (with latest result in 1995 or later)
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1995-2000 2001-2007 Estimated endemic total 
goitre rate

Region Prevalence (%) N Prevalence (%) N

Africa 25.6 18 14.5  7 35.1

Asia 17.9 25 12.7  6 36.0

Americas/Caribbean  7.2  9 – – 34.8

Total 18.7 52 13.6 13 35.2

Endemic 
(pre-
iodization) 
total goitre 
rate

Coverage of iodized salt (% of households)

<1990 1990-1994 1995-2000 >2000

Before 
iodization 
or <25%

25-
50%

50-
75%

>75%
Before 
iodization 
or <25%

25-
50%

50-
75%

>75%
Before 
iodization 
or <25%

25-
50%

50-
75%

>75%
Before 
iodization 
or <25%

25-
50%

50-
75%

>75%

<20% 15.8
(5)

17.9
(3)

– – 25.7
(7)

12.9
(3)

4.3
(1)

17.6
(2)

16.3
(2)

27.1
(1)

9.8
(1)

20.6
(3)

– – 11.0
(1)

6.3
(2)

20-40% 27.5
(38)

15.6
(4)

12.9
(3)

8.0
(1)

31.7
(14)

15.5
(6)

18.6
(4)

12.5
(10)

36.5
(4)

18.6
(2)

21.5
(7)

6.9
(10)

– 17.1
(1)

2.2
(1)

11.7
(11)

>40% 46.2
(9)

40.9
(3)

– – 53.3
(7)

– – 20.5
(3)

63.0
(1)

20.4
(1)

40.0
(1)

18.1
(4)

24.8
(2)

– 5.5
(1)

5.7
(1)

Total 29.6
(52)

23.9
(10)

12.9
(3)

8.0
(1)

35.6
(28)

14.6
(9)

15.2
(5)

14.8
 (15)

34.5
(7)

21.2
(4)

22.2
(9)

12.0
(17)

24.8
(2)

17.1
(1)

6.2
(3)

10.5
(14)

1995-2000 2001-2007

Region Prevalence (%) N Prevalence (%) N

Africa 35.6 15 32.5 13

Asia 43.8 16 35.4 21

Americas/Caribbean 16.5 10 22.5  4

Total 34.1 41 33.0 38

Table 9. Prevalence of goitre calculated by averaging survey results (unweighted, N= number of surveys) 
according to time of survey and region

Table 11. Total goitre prevalence, by country category of endemic (before iodization) goitre prevalence 
(rows) and iodized salt coverage (columns), within time periods: estimates from available national surveys 
(number of surveys in brackets) within the corresponding time periods

Table 10. Prevalence of low urinary iodine calculated by averaging survey results (unweighted, N= number 
of surveys) according to time of survey and region

Note: as salt iodization coverage expanded, surveys were increasingly in countries with more iodized salt. The prevalences based on the majority of surveys by time period 
are shaded in the “Total” row.
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Endemic 
(pre-iodization) 
total goitre rate

Coverage of iodized salt (% of households)

<2000 >2000

Before
iodization 
or <25%

25-50% 50-75% >75%
Before
iodization 
or <25%

25-50% 50-75% >75%

<20% 86.0
(1)

33.1
(2)

– 17.0
(2)

– – 14.5
(2)

17.6
(4)

20-40% 63.4
(7)

33.5
(3)

33.4
(4)

42.5
(8)

– 30.5
(1)

38.3
(8)

26.2
(13)

>40% 84.3
(2)

22.7
(1)

35.1
(1)

26.0
(5)

63.6
(1)

70.1
(2)

29.4
(1)

30.7
(3)

Total 69.8
(10)

31.6
(6)

33.7
(5)

33.6
(15)

63.6
(1)

56.9
(3)

33.1
(11)

25.2
(20)

Table 12. Prevalence of urinary iodine < 100 μg/dl, by country category of endemic (before iodization) 
goitre prevalence (rows) and iodized salt coverage (columns), within time periods: estimates from 
available national surveys (number of surveys in brackets) within the corresponding time periods
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Figure 5. Association between goitre prevalence 
and use of iodized salt
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Figure 6. Association between low urinary iodine 
and use of iodized salt

Regressions: (a) TGR = 6.810 – 0.02414 (HHIOD) + O.826 (ENDTGR) – 0.006992 
(HHIOD*ENDTGR). N= 174, Adj R squ = 0.441. Coeffi cients: HHIOD NS, ENDTGR 
p = 0.000, interaction p = 0.004. (Without interaction, HHIOD = -0.244, p = 
0.000. (b) Removing HHIOD values of < 5%, HHIOD = -0.139, p = 0.000, n = 95, 
without interaction term; when included, interaction coeffi cient NS, p = 0.15. 
Years since iodized salt started was NS in (a), p=0.10 in (b) (with interaction 
included).

Regresssion: UI low = 58.9 – 0.436 (HHIOD) + 0.221 (ENDTGR). N= 69, Adj R 
squ = 0.302. Coeffi cients: HHIOD p = 0.000, ENDTGR NS (p = 0.33). Interaction 
(HHIOD*ENDTGR) NS. Removing HHIOD < 5, HHIOD = -0.324, p = 0.010, n = 59.
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Subregion Prevalence % Number 
(thousand)

% households 
with iodized salt

1995-2000 2000-2007 1995-2000 2000-2007 1995-2000 2001-2007 Estimated endemic total goitre rate

Africa

East Africa 19.6 15.8 49 945 44 936 62 61 33.2

Central Africa 25.0 17.6 23 902 19 255 49 53 42.8

North Africa 16.4 15.3 28 684 29 161 64 58 36.1

Southern Africa 11.1 10.0 5 638 5 395 49 72 30.6

West Africa 15.7 12.9 37 271 33 852 42 40 34.0

Region 17.9 14.7 145 441 132 599 64 64 35.1

Asia

East Asia 13.3 10.1 169 578 138 038 80 89 32.3

South central Asia 19.2 18.1 286 540 292 019 42 68 45.5

South east Asia 10.9 7.9 56 676 44 163 54 63 18.7

West Asia 20.2 15.1 22 421 18 937 58 64 30.9

Region 15.8 13.5 535 216 493 157 52 67 36.0

South and central America & Caribbean

Caribbean 18.9 9.4 5 879 3 057 30 48 10.1

Central America 10.6 8.8 14 462 12 875 86 81 26.2

South America 12.2 11.1 42 248 41 458 92 92 40.4

Region 12.2 10.4 62 589 57 389 77 79 34.8

Overall 15.8 13.3 758 755 692 262 63 71 35.2

Table 13. 
Estimated prevalence of goitre (total goitre rate), numbers affected, and iodized salt coverage
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Subregion Prevalence % Number 
(thousand)

% households 
with iodized salt

1995-2000 2000-2007 1995-2000 2000-2007 1995-2000 2001-2007

Africa

East Africa 50.3 43.2 128 525 123 300 62 61

Central Africa 59.7 40.1 57 111 43 953 49 53

North Africa 41.9 41.5 73 472 79 065 64 58

Southern Africa 35.5 33.1 18 021 17 911 49 72

West Africa 40.2 34.8 95 082 91 521 42 40

Region 45.7 39.4 372 211 355 752 64 64

Asia

East Asia 32.6 26.0 414 018 355 075 80 89

South central Asia 41.4 40.9 618 526 658 947 42 68

South east Asia 42.6 35.8 221 681 199 054 54 63

West Asia 54.8 44.2 60 789 55 525 58 64

Region 38.7 34.7 1 315 013 1 268 601 52 67

South and central America & Caribbean

Caribbean 58.2 35.8 18 156 11 686 30 48

Central America 20.5 18.4 27 978 27 042 86 81

South America 14.7 13.5 51 100 50 534 92 92

Region 18.9 16.1 97 234 89 263 77 79

Overall 37.2 33.0 1 784 458 1 713 615 63 71

Table 14. 
Estimated prevalence of low urinary iodine (< 100 μg/dl), numbers affected, and iodized salt coverage

Figure 7. Predicted 2005 population (million) in developing countries with goitre if there were no 
iodized salt, compared with current estimate (with 68% iodized salt coverage)
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Iron defi ciency and anaemia are related, but they are not 
the same problem. Iron defi ciency has consequences 
beyond anaemia, notably for cognitive development. 
Anaemia is often taken as an indicator of iron defi ciency, 
although the correlation may be poor. Many factors other 
than iron defi ciency may cause anaemia. These may be 
nutritional, such as folic acid or vitamin A defi ciencies; 
or they may result from disease, through malabsorption 
and iron loss from intestinal parasites, or malaria causing 
destruction of red blood cells. Blood losses in reproductive 
age women, including from pregnancy and childbirth, 
are a major contributor. The results discussed here refer 
to anaemia, and the implications for intervention (ACC/
SCN, 1991; Caulfi eld et al., 2006) include increasing iron 
intake and bioavailability, as well as public health measures 
to prevent iron loss and control malaria.

Repeated national surveys of anaemia in non-pregnant 
women provide a fi rst insight into current levels and recent 
trends. Results from 33 countries with a latest survey after 
1999 are shown in Table 15; estimated change with a dif-
ference of at least 2 percentage points is considered likely 
to be signifi cant.8 About half the cases (16/33) suggest de-
terioration. Although this provides only a rough indication 
of possible directions of change – compare with vitamin A 
defi ciency or child underweight, for which most countries 
were improving – it is one sign that anaemia is different, 
and not showing the long-term slowly improving trend of 
the other malnutrition problems assessed here. The results 
draw particular attention to Africa’s potentially worsening 
problem but suggest that central America may have been 
improving. 

Another approximate look at levels and trends by region 
can be had from averaging survey results, without taking 
account of different countries in different groups, as shown 
in Table 16. For non-pregnant women (Table 16), no trend 
really appears; rather, the levels seem fairly static at around 
40% in Africa and Asia, and somewhat lower in the Americas/
Caribbean. Averaged survey results are shown for pregnant 
women (< 11 g/dl), and for children (< 11g/dl) in Table 16. 
For pregnant women the results are similar to those for 
non-pregnant women, with higher prevalences (although 
cut-off points defi ning anaemia are lower). For children, 
the data availability itself is interesting because it shows 
how few surveys were done before 1995. Since then, high 
prevalence in children has been established, reaching over 
60% in Africa.

8  Based on likely sample sizes, see methods.

as 0.7 billion. Thus 1.3 billion people have been spared this 
debilitating defi ciency, including children protected from 
developmental abnormalities. 

There are some differences between these results for 
iodine defi ciency disorders and those published by WHO 
(2004), see Annex Table A5. The regions used are not the 
same, but some comparisons can be made. The major 
differences are in estimated trends; the levels are similar 
between the two estimates for the 1990s, but diverge be-
cause WHO (2004) shows a major deterioration between 
the 1990s and 2000s – almost a doubling of goitre preva-
lence for Africa and the Eastern Mediterranean (which here 
is classifi ed as partly north Africa and partly west Asia). The 
results given here – not only those from models – show 
consistent improvement into the 2000s in all regions (Ta-
bles 7-11). WHO’s current exercise to update the estimates 
for iodine defi ciency disorders may shed further light on 
this discrepancy.

ANAEMIA7

Anaemia is assessed by measuring haemoglobin levels, 
rather than by clinical signs, which are less obvious than 
for vitamin A defi ciency and iodine defi ciency disorders. 
The less obvious nature of anaemia may have contributed 
to insuffi cient awareness of the problem – for example, 
there is no MDG for anaemia. Because assessment requires 
drawing blood, the extent of representative survey data 
has tended to be limited and the results are often very var-
iable. In particular, anaemia in children was only recently 
widely assessed and recognized as extensive. The recent 
inclusion of haemoglobin estimation in the Demographic 
and Health Surveys has contributed most usefully to ex-
tending our understanding of the anaemia problem. 

Anaemia (see Viteri, 1998, for an authoritative overview) 
is known to be very extensive, affecting nearly half the 
women in the developing world. This contributes to in-
creased maternal mortality risks, ill-health and debilitation. 
Anaemia in the general (non-pregnant) female population 
is assessed as haemoglobin less than 12g/dl, and this leads 
to anaemia in pregnancy, estimated as < 11 g/dl (in part to 
take account of increased blood volume in pregnancy and 
consequent haemodilution). Entering pregnancy anaemic 
is very diffi cult to reverse by intervention during pregnancy, 
although supplementation is important in preventing fur-
ther falls in haemoglobin levels. In turn, low maternal iron 
availability leads to reduced iron stores in the newborn 
infant, a risk factor for childhood anaemia.

7  Based on the work of Amit Wadhwa, MPH.
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To fi ll in the gaps and estimate prevalences for each 
country for 2000, 2005 and 2007, and hence to derive 
regional and subregional estimates, multi-variable models 
were developed. The results are given in Tables 17-19 for 
non-pregnant women, pregnant women and children, 
respectively. In addition, for non-pregnant women, previ-
ous estimates for 1990, 1995 and 2000 (Mason, Rivers 
& Helwig, 2005) were linked to allow estimation of the 
longer-term trend and comparison with potential goals 
(such as the MDGs). These results are given graphically in 
Figure 8.

The lack of any improvement in Africa is apparent from 
these results. Indeed, over all developing regions the 
rate is not far from zero (Table 17, column G). Anaemia 
in women is a particularly persistent problem, and it is 
not going away, not even at a slow rate like the other 
nutritional problems. Some 40% of women are affected, 
especially in Asia and Africa, but even in south America 
and the Caribbean one quarter of women are anaemic. 
An estimated 500 million or more (Table 17, column F) 
women are anaemic, most of them in Asia. The long-term 
(1990-2007) estimated prevalence trend overall of one-
tenth of a percentage point per year – only one percent 
decrease in prevalence per decade – is essentially static, so 
that the number of non-pregnant women with anaemia 
will increase with population growth. 

A slightly improving trend for anaemia in pregnancy may 
be occurring (Table 18). This may be in line with improv-
ing birth weight trends (see below) and possibly for similar 
reasons. A similar trend appears to be happening for chil-
dren (Table 19), again in line with estimated changes in 
child underweight and stunting. It is diffi cult to suggest 
why trends for non-pregnant women and others should 
be different, and the matter certainly would need further 
research. Nonetheless, the rates of change for pregnant 
women and children are still slow. The rates for pregnant 
women would be about 60% of that required to halve the 
prevalence over the period 1990-2015 (for instance), and 
a bit better for children, but starting from a very high level 
especially in Africa. 

Given the implications of anaemia for iron defi ciency in 
children, and its relation to constraining cognitive devel-
opment, these very high prevalences – up to two thirds in 
east Africa, for example – should be of broad concern in 
terms of education and fostering human capital.

The estimates given here are generally in line with those 
averaged over the period 1993-2005, by UN developing 
region, given by WHO (2008), as shown in Annex Table 
A4. The main difference is for non-pregnant women in 
Asia, which is likely to result from differences in the esti-
mates for China and India. Representative surveys are pro-
blematic over such large populations. 

The results given here are model-based. If recent results 
of surveys are substituted the prevalence estimates are 
closer, as shown in the Annex. These level differences do 
not affect the trend estimates. Otherwise the estimates 
are similar, particularly taking account of the differences in 
location in time.

What do these estimates suggest about country priorities 
and programmes? In most regions progress is slow, espe-
cially for women as the most numerous affected group. 
Anaemia among non-pregnant women (Figure 8) in south 
central Asia (mainly India) is nearly 60% and improving 
little, probably in part because of vegetarian diets. In 
African countries the prevalence is around 50% and is not 
improving or even worsening. The Caribbean situation 
also gives grounds for concern. The causes of this exten-
sive anaemia are diverse and no doubt vary between coun-
tries. Malaria has a substantial effect where endemic, and 
anaemia is one of many reasons for malaria control. Animal 
products in the diet are highly correlated with lowering 
anaemia levels (including in the models used here). 

In general, dietary improvement with enhanced bioavail-
ability of iron and better public health can be expected to 
gradually decrease anaemia. But we are not seeing this, 
at least in women. This contrasts with the slow but fairly 
steady improvement seen in other nutritional problems 
in children (as we do as well for anaemia). While iron sup-
plementation in pregnancy is of high priority, this will not 
affect the broader problem of anaemia in women. Here 
it is essential to reduce anaemia in adolescence; and sup-
plementation in schools may have a role. But there is no 
escaping the urgent need to widely increase the intakes of 
bioavailable iron, and widespread fortifi cation is likely to 
be part of the solution.
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Subregion Country Survey year Prevalence Recent trend (a)

East Africa Burundi 1983 64.4  

2003 28.0 Improvement

Madagascar 1996 42.4  

2004 44.9 Deterioration

Uganda 2000 30.3  

2001 26.3

2007 43.1 Deterioration

United Republic of Tanzania 1993 55.0  

2004 46.9 Improvement

Zambia 1998 41.0  

2003 29.1 Improvement

Zimbabwe 1999 34.3  

  2006 37.3 Deterioration

Central Africa Cameroon 2000 23.7  

2004 44.5 Deterioration

North Africa Egypt 1983 25.9  

2000 26.7

2005 38.8 Deterioration

Morocco 1995 30.8  

  2000 32.6 No change

Southern Africa Lesotho 1994 15.1  

2004 33.1 Deterioration

West Africa Gambia 1987 41.0  

2001 56.0 Deterioration

Guinea 2000 50.4  

2001 59.7

2005 49.6

2006 66.5 Deterioration

East Asia China 1981 50.0  

1988 34.0

1992 21.5

2002 19.9 Improvement

Table 15. Anaemia in non-pregnant women: results from repeated national surveys 
(with latest result in 2000 or later)

Table continued on next page.
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Subregion Country Survey year Prevalence Recent trend (a)

South central Asia Bangladesh 2001 29.0  

2004 46.0 Deterioration

India 1998 51.9  

2006 53.2 No change

Nepal 1998 65.0  

2006 34.0 Improvement

Sri Lanka 1988 59.8  

1994 45.1

2001 31.9 Improvement

Pakistan 1987 18.0  

  2001 27.9 Deterioration

South east Asia Cambodia 2000 56.2  

2006 44.4 Improvement

Myanmar 1995 42.0  

2001 44.9 Deterioration

Philippines 1978 50.5  

1982 27.3

1993 43.6

1998 32.5

2003 42.1 Deterioration

Viet Nam 1987 40.0  

1995 41.2

2001 24.3 Improvement

West Asia Jordan 1996 28.0  

2002 28.2 No change

Armenia 2000 12.4  

2005 24.2 Deterioration

Azerbaijan 2001 40.2  

2006 35.7 Improvement

Kazakhstan 1995 48.5  

1999 35.6 Improvement

Caribbean Haiti 2000 54.4  

2006 45.1 Improvement

(table 15 continued from previous page). Anaemia in non-pregnant women: results from repeated 
national surveys (with latest result in 2000 or later)

Table continued on next page.
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Subregion Country Survey year Prevalence Recent trend (a)

Central America Guatemala 1995 35.0  

2002 20.2 Improvement

Honduras 1994 26.0  

1995 25.8

2001 14.7

2005 18.1 Deterioration

Mexico 1977 14.0  

1988 15.4

1990 14.0

2006 15.5 No change

Nicaragua 1993 36.3  

2000 24.0

2000 22.3

2003 16.0 Improvement

South America Bolivia 1998 27.1  

2004 30.6 Deterioration

Peru 1996 35.7  

2000 31.6

2004 38.2 Deterioration

(table 15 continued from previous page). Anaemia in non-pregnant women: results from repeated 
national surveys (with latest result in 2000 or later)

 a Trend estimated as changing with 2 percentage points or more difference between surveys.
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Before 1990 1990-1994 1995-1999 2000-2004 2005 or later

Region Prevalence (%) N Prevalence (%) N Prevalence (%) N Prevalence (%) N Prevalence (%) N

Non-pregnant women 15-49 years old

Africa 38.7 17 33.5 4 43.4 5 41.0 23 44.1 12

Asia 50.6 29 31.2 4 39.8 14 35.4 19 38.3 5

Americas & Caribbean 26.6 22 26.6 5 31.1 6 28.0 14 24.2 4

Total 39.8 68 30.1 13 38.4 25 35.8 56 38.9 21

Pregnant women

Africa 44.8 28 31.2 6 46.6 5 53.9 21 55.9 13

Asia 50.4 40 36.7 10 45.3 14 39.4 18 48.3 5

Americas & Caribbean 36.0 23 34.9 8 38.1 9 41.9 10 28.5 4

Total 45.0 91 34.7 24 43.2 28 46.1 49 49.2 22

Children 0-5 years old

Africa 40.0 2 31.6 3 64.3 5 65.4 23 68.0 14

Asia 54.5 3 22.2 3 48.2 14 41.0 23 51.2 5

Americas & Caribbean 50.5 2 18.0 1 43.3 10 42.0 15 41.4 3

Total 49.2 7 25.6 7 49.3 29 50.5 61 60.6 22

Table 16. Mean prevalence (unweighted) of anaemia calculated by averaging survey results 
(N=number of surveys), according to time of survey and region

Region Prevalence (%) Number (thousand) Rate (percentage points per year)

1990 1995 2000 2005 2007 2007 1990-2007

A B C D E F G

Africa

East Africa 42.5 46.7 46.8 46.7 46.6 32 561 0.24

Central Africa 37.4 40.1 43.5 43.2 43.0 11 319 0.33

North Africa 36.9 37.8 38.1 37.4 37.1 18 496 0.01

Southern Africa 34.3 34.4 36.6 35.5 35.4 5 108 0.06

West Africa 46.5 46.1 46.3 46.0 45.7 29 644 -0.05

Region 41.1 42.9 43.6 43.2 43.1 97 128 0.12

Asia

East Asia 35.6 32.0 28.5 26.0 26.2 94 089 -0.55

South central Asia 59.9 59.5 57.1 56.7 56.8 241 184 -0.18

South east Asia 37.9 35.9 38.0 37.1 36.8 57 017 -0.07

West Asia 30.5 32.7 36.3 35.4 35.1 18 281 0.27

Region 44.6 43.4 42.1 41.2 41.4 410 571 -0.19

South and central America & Caribbean

Caribbean 30.8 31.5 34.4 33.4 33.3 2 024 0.15

Central America 28.2 24.7 23.8 20.3 20.3 8 997 -0.46

South America 26.8 24.2 25.3 25.1 26.1 23 903 -0.04

Region 27.6 24.7 25.5 24.3 24.9 34 923 -0.16

Overall 42.1 41.3 40.6 39.8 40.0 542 623 -0.12

 

Table 17. Estimated prevalence of anaemia in non-pregnant women, 1990-2007
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Region Prevalence (%) Number (thousand) Rate (percentage points per year)

2000 2005 2007 2007 2000-2007

Africa 

East Africa 53.6 52.3 52.6 6 156 -0.14

Central Africa 54.1 52.0 53.2 2 723 -0.12

North Africa 41.4 38.8 37.6 1 751 -0.53

Southern Africa 32.4 28.4 27.1 354 -0.76

West Africa 51.4 47.4 46.7 5 195 -0.66

Region 50.3 47.9 47.7 16 179 -0.36

Asia

East Asia 19.1 13.6 11.2 1 961 -1.13

South central Asia 59.0 56.0 54.6 22 209 -0.62

South east Asia 44.3 41.2 38.7 4 461 -0.79

West Asia 33.9 31.6 31.0 1 496 -0.41

Region 45.6 42.2 40.4 30 127 -0.74

South and central America & Caribbean

Caribbean 39.5 38.0 36.8 211 -0.38

Central America 29.4 26.9 23.8 796 -0.80

South America 26.9 24.8 22.4 1 529 -0.64

Region 28.4 26.1 23.6 2 537 -0.67

Overall 45.2 42.3 41.0 48 842 -0.61

 

Table 18. Estimated prevalence of anaemia in pregnant women, 2000-2007
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Region Prevalence (%) Number (thousand) Rate (percentage points per year)

2000 2005 2007 2007 2000-2007

Africa 

East Africa 70.7 68.8 66.7 34 524 -0.6

Central Africa 70.3 64.9 62.7 13 604 -1.1

North Africa 42.2 36.3 33.9 7 467 -1.2

Southern Africa 47.5 42.3 40.7 2 485 -1.0

West Africa 69.3 64.2 61.9 29 387 -1.1

Region 64.6 60.8 58.7 87 467 -0.8

Asia

East Asia 14.1 7.5 4.2 3 626 -1.4

South central Asia 66.8 61.8 59.5 111 857 -1.0

South east Asia 38.0 33.9 30.8 17 068 -1.0

West Asia 35.9 31.2 28.6 6 441 -1.0

Region 46.4 42.2 39.6 138 991 -1.0

South and central America & Caribbean

Caribbean 37.6 35.4 33.5 915 -0.6

Central America 26.6 25.2 23.7 3 842 -0.4

South America 46.6 44.7 41.7 13 780 -0.7

Region 39.7 38.1 35.6 18 538 -0.6

Overall 50.1 46.7 44.3 244 996 -0.8

 

Table 19. 
Estimated prevalence of anaemia in children 0-5 years old, 2000-2007
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Figure 8. Trends in anaemia in non-pregnant women, by region
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UNDERWEIGHT AND STUNTING9

The Millennium Development Goals, and earlier the World 
Summit for Children (UN, 1990), set a 50% reduction in 
child underweight as the main indicator related to hunger 
and malnutrition. Specifi cally, MDG110 is to “eradicate 
extreme poverty and hunger”, and within this the third 
target (1c) is to “reduce by half the proportion of people 
who suffer from hunger” (by 2015 compared with 1990). 
Two indicators are stipulated to measure progress: preva-
lence of underweight among children aged 0-5 years; and 
proportion of the population below the minimum level of 
dietary energy consumption. Measuring inadequate di-
etary energy remains diffi cult, with methods (details were 
laid out in an FAO meeting in 2002) ranging from calcula-
tions based on national food balance sheets to periodic 
food consumption surveys (FAO, 2002). Anthropometric 
indicators, such as prevalence of underweight children, are 
more widely available and result from more direct measure-
ments (i.e. children’s weights and ages). The complemen-
tarity between these types of indicators was stressed in the 
2002 FAO meeting. 

The UNSCN’s reports on the world nutrition situation 
have relied substantially on anthropometry, starting with 
the fi rst report in 1987 (ACC/SCN, 1987). The present 
report provides an opportunity to include a 30-year-plus 
perspective – the fi rst developing country estimate from 
11 surveys was for 1975/1976 – as well as assessing more 
immediate trends. Data availability has expanded enor-
mously: the fi rst report was able to identify 43 surveys, 
rising to 118 by the time of the second report in 1993 
(ACC/SCN, 1993). The WHO database used to calculate the 
underweight trend for this report has 608 estimates from 
national surveys. These survey results 11 are widely used, 
for example by UNICEF in the State of the World's Children 
reports (UNICEF, 2009) and online databases.12 UNICEF 
has also reported in a recent publication on nutritional 
status in developing countries and highlighted the persist-
ent challenge of stunting (UNICEF, 2009). Many national 
surveys are supported by partners, particularly the 
Demographic and Health Surveys (with USAID and other 
funding) and UNICEF’s Multiple Indicator Cluster Surveys.

The aim here is to continue the UNSCN’s reporting in the 
world nutrition series, focusing on trends in malnutrition. 
This has become progressively more feasible with the 

9 Based in part on the work of Emily Cercone, MPH.
10  Available from UNDP at: http://www.undp.org/mdg/goal1.shtml   
 (accessed 8 December 2009).
11 Available from WHO at: http://www.who.int/nutgrowthdb/database/en/ 
 (accessed 22 March 2010).
12 Available from UNICEF at: http://www.childinfo.org/undernutrition.html 
 (accessed 8 December 2009).

steady expansion of high quality data in the public domain. 
WHO’s anthropometric standards (see Annex) have been 
used throughout the analyses reported here, where neces-
sary using the WHO algorithm for conversion (Yang & de 
Onis, 2008, p. 6). 

The fi rst method of assessing trends in child malnutrition 
is to compare estimates from national surveys, repeated 
over time, by country. Data on child underweight preva-
lence from 86 countries (in Africa, Asia, and south central 
America & Caribbean), having a latest survey in the 2000s, 
were assessed. Trends were categorized as improving or 
deteriorating when there was a 2 percentage point or more 
difference between surveys, based on typical sample sizes 
and prevalences. Of the 86 countries, 38 (44%) were im-
proving and 17 were deteriorating (21%) – thus the overall 
tendency has been for improvement (see the summary of 
results in Table 20). This tendency was more pronounced 
in Asia (14/25 cases improving; only 1/25 deteriorating), 
but in Africa also there was more improvement than dete-
rioration (18 versus 14 cases). In south central America & 
Caribbean the prevalences are generally much lower, and 
therefore likely to change less and be less easy to determine 
– and this is seen in the results with 11/19 categorized as 
no change, with few cases (2/19) worsening. 

For underweight the availability of data is now so extensive 
that in many countries national trends over the past 25 
years or so can be directly observed from multiple surveys, 
as shown in Figure 9. The countries showing a typical 
S-shaped pattern, moving from high to low prevalences of 
underweight, are in Figure 9(a); these countries are mostly 
in the midst of this transition – reminiscent of demographic 
transitions – and tend to be reducing underweight at a 
rate of 0.7-1.0 percentage points per year. This rate is also 
seen for Asia in Table 21, discussed later. In contrast, African 
countries (Figure 9(b) and (c), while starting with lower 
underweight prevalences than Asia, show limited evidence 
of having begun this trend. It may be that the beginnings 
are being seen in some, for example in Ethiopia, Rwanda 
and the United Republic of Tanzania. Initiating and sustain-
ing this pattern of change is now the challenge.

An analysis for stunting, like that for underweight based 
on repeated surveys, yields 63 comparisons with the latest 
survey in the 2000s, and is summarized in Table 22. The 

 

Regional trends



43

Sixth report on the world nutrition situation

proportions of results that were improving, not changing, 
or deteriorating were similar to those for underweight; 
for stunting, half (49%) the results were improving. The 
distribution of stunting between regions was also similar to 
the distribution of underweight.

Although underweight and stunting results are similar in 
Africa and Asia, in south and central America & Carib-
bean child malnutrition is represented more by stunting. 
Stunting prevalence in some countries in this region is in 
the 30-50% range (e.g. Bolivia, Guatemala, Haiti, Hondu-
ras, Peru). Overall, stunting prevalences in the region are 
falling at a rate similar to (or faster than) underweight – as 
discussed later in the context of Table 23. However, for 
the high stunting prevalence countries listed above there 
is little recent change.13 The results for the prevalence of 
stunting among children aged 0-5 years in Guatemala 
(1998, 53.1%; 2002, 54.3%), Haiti (2000, 28.3%; 2005-
2006, 29.7%) and Peru (1996, 31.6%; 2000, 31.3%; 2005, 
29.8%) show little change. There was, however, progress 
in Bolivia (1998, 33.1%; 2003, 32.5% for children aged 3 
months to 5 years; 2008, 27.1%). 

A somewhat different picture emerges in the association 
of underweight and stunting in these countries. The WHO 
Department of Nutrition for Health and Development has 
developed trend models to predict estimates of under-
weight and stunting prevalences by region and subregion, 
from 1990 to 2007 (see Tables 21 and 23). The under-
weight results (Table 21) allow rates of prevalence change 
to be calculated and compared with progress towards 
MDG 1, and these are shown in columns F-I of Table 21. 
The trends are also displayed graphically in Figure 9. These 
results give an overall improvement rate of 0.5 percentage 
points per year for 1990-2007, which is in fact almost the 
global rate required to meet MDG 1. 

The current estimate is for an overall prevalence in devel-
oping regions of 19%14 underweight in 2007. Trends within 
regions and subregions can be compared with those im-
plied by MDG 1, as shown in columns G-I of Table 21. 

For Africa, the rates of improvement are low, with preva-
lences declining by 0.1 percentage points per year over the 
region as a whole, and by less than 0.2 percentage points 
per year in all subregions. This represents slow improve-

13 Available from WHO at: http://www.who.int/nutgrowthdb/database/en/ 
 (accessed 22 March 2010).
14 The prevalence rates of underweight and stunting in the UNICEF Tracking
 Progress on Child and Maternal Nutrition (2009) show differences with the
 rates being reported here, but they are close to the confi dence intervals given.
 The differences in reported prevalence are due to differences in assessment 
 methodology.

ment, except in the southern Africa subregion which 
exhibits no change. In north Africa, the prevalence is 
relatively low and the improvement rate is enough to meet 
MDG 1. In eastern, central and west Africa the trend needs 
be accelerated to parallel that envisaged by MDG 1. HIV/
AIDS no doubt contributes to this situation, particularly in 
southern Africa and elsewhere where HIV prevalences are 
high. Drought and economic stress, in places interacting 
with HIV/AIDS, are major constraints. 

In east, south central and south east Asia steady gains are 
generally in line with the rates required to meet MDG 1. 
Trends in China and India substantially drive those in Asia 
(indeed in the developing world). In China, the under-
weight prevalence in children aged 0-5 years was reported 
as 6.8% in 2002, compared with 18.7% in 1987 and 17.4% 
in 1992.15 Halving the 1990 prevalence of 17% means reach-
ing 8.5%; evidently, the MDG 1 for China was achieved 
some years ago. In India, the underweight prevalence in 
children aged 0-3 years decreased from 44.4% in 1998-
1999 to 41.6% in 2005.16 This represents a decrease of 
0.4-0.5 percentage points per year. The rate required to 
achieve MDG 1 in India is a decrease of approximately 1 
percentage point per year (halving the 1990 prevalence of 
about 50% by 2015 meant achieving a prevalence of 25% 
over 25 years, which required a decrease of about 1 per-
centage point per year), so some acceleration is required. 

South and central America and the Caribbean have low 
prevalences of underweight, and generally these are mov-
ing downwards, in line with or better than MDG 1. 

Child stunting trends are given in Table 23. In general these 
are similar to those for underweight. Except for south and 
central America & Caribbean, and west Asia, underweight 
and stunting prevalences are highly correlated, moving 
together through time and telling a similar story. However, 
for south and central America, stunting prevalences remain 
substantial, and suggest a continuing problem to be ad-
dressed. For example, Tables 21 and 23 show that in Africa 
the prevalence of underweight is 20% and the prevalence 
of stunting is 39%. In Asia, the prevalence of underweight 
is 22% and the prevalence of stunting is 31%. But in south 
and central America & Caribbean, the prevalence of under-
weight is only 4%, whereas the prevalence of stunting is 
15% – there is proportionately more stunting. This diver-

15 Available from WHO at: http://www.who.int/nutgrowthdb/database/en/ 
 (accessed 22 March 2010).
16  The Indian prevalences by age band for 2005 are: 0-5 years, 43.5%; 0-0.5
 years, 32.2%; 0.5-1 years, 36.8; 1-2 years, 44.6; 2-3 years, 46.1%. 
 The average, weighted by sample distribution, is 41.7%. Data available from
 WHO at: http://www.who.int/nutgrowthdb/database/en/ (accessed 22 March
 2010). Comparisons for children aged 0-5 years are not possible because the
 1998-1999 survey results only children up to 3 years of age.
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gence is smaller in the Caribbean, and strongest in Central 
America. There is proportionately more stunting and this 
difference is statistically signifi cant.

The associations between stunting and underweight are 
further examined in Figure 10. These are similar in Africa 
and Asia – Asia has about 5 percentage points less stunt-
ing at a given level of underweight than Africa or about 7 
percentage points more underweight at a given level of 
stunting: Asian children tend to be thinner than African 
children. 

South and central America and the Caribbean are differ-
ent: this can be seen in the slope of the relation between 
stunting and underweight in Figure 10(c) – this is highly 
signifi cant (see footnote of Figure 10(d)). At a given level 
of stunting there is much less underweight in this region. 
The Caribbean countries have a signifi cant lower level of 
stunting at a given level of underweight as compared to 
south and central American countries as shown in Figure 
10(d). While the central American countries have, or have 
had, high stunting levels, these are falling on average 
(e.g. from 25.1% to 20.6% in 2000-2007, see Table 23). 
In south America stunting prevalences are also falling on 
average, although some are improving slowly or not at all 
(e.g. Peru). In contrast, Brazil has decreased stunting rap-
idly (from 20.4% in 1989 to 7.1% in 2006), as has Mexico 
(from 40.4% in 1989 to 21.7% in 1998-1999 and 15.5% in 
2006).17 

Countries often do not improve slowly and steadily; rather, 
they go through transitions, from persistent high preva-
lences to low (which tend to be resilient), as illustrated in 
Figure 9(a). When these trends are averaged by region 
they appear to be steadier than when teased apart. Most 
countries thus start off with high prevalences of under-
weight (and stunting) of around 30-60%, which may con-
tinue decreasing at up to 0.5 percentage points per year. 
Then, at a certain point, a transition may begin, and over 
two or more decades prevalences may reach single fi gures. 
This S-shaped curve has some similarities to the demo-
graphic transition – with which it is linked. The list of coun-
tries completing this transition in the past 30 years or so is 
limited – e.g. Brazil, China, Costa Rica, Jamaica, Malaysia, 
Mexico, Thailand – but supports the hypothesis. Several 
other countries may be in the process of transition, not yet 
completed – Indonesia, Philippines, Bolivarian Republic of 
Venezuela, and Viet Nam are examples. Such a 

17  From WHO http://www.who.int/nutgrowthdb/database/en/ accessed 
 22 March 2010.

transition may be under way in India (see Figure 9(a)), but 
recent declines in prevalence may be temporary, which 
merits further research.

At aggregate level, the long-term underweight trends for 
the three regions and overall are remarkably persistent. 
Going back to include the earliest estimates in the 1980s 
(ACC/SCN, 1992, Table 1.2), the trend for developing 
countries was a decline of 0.46 percentage points per 
year 18 for 1975-1990 and (see Table 21) a decline of 0.55 
percentage points per year for 1990-2007.

This aggregate level masks important underlying differences, 
as displayed for example in Figure 9. First, the trends since 
1975 in Africa show virtually no change. Recently, how-
ever, there seems to be some slight improvement. This is 
important, and if new stimulus is needed anywhere it must 
be here. Within Africa, recent data highlight signifi cant 
diversity. Northern and southern Africa have low under-
weight prevalences, but signifi cant stunting, and progress 
in reducing the prevalence of underweight is slow. Else-
where in Africa, prevalence of underweight is worsening in 
recent years (see Figure 11), particularly in the countries of 
west Africa and the Sahel. Of the 17 countries where the 
underweight prevalence is estimated to be increasing, 14 
are in Africa.

A key question is: what triggers (and sustains) periods 
of rapid improvement in child nutrition? And can such 
transitions be initiated and supported by deliberate policy 
decisions and intervention programmes? 

Most long-term health and nutrition changes are part 
of broader trends, probably both contributing to and 
depending on them. For example, in Thailand, nutritional 
changes preceded economic expansion (ACC/SCN, 1993, 
p. 39). In Costa Rica, nutritional changes were part of 
sweeping improvements in health and nutrition pro-
grammes (Munoz & Scrimshaw, 1995). In China, compre-
hensive changes brought nutritional improvement with 
them (Wang, Monteiro & Popkin, 2002; Monteiro, Conde 
& Popkin, 2004). In most cases, both the improved socio-
economic environment and the wide coverage of health 
and nutrition programmes played a role.

In most cases, community-based programmes have ex-
panded so that mothers and children have contact with 
trained and supported community health and nutrition 

18  Converted to WHO standards.
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workers. In Viet Nam, for example, the number of com-
munity nutrition workers increased from around 30,000 to 
105,000 between 1996 and 2005.19 Programmes involving 
community workers have played a key role in most of these 
countries; indeed, achieving a high ratio of community 
workers to families is a key measure of the potential for im-
pact. Starting and continuing these actions probably re-
quires government's decision to do so combined with com-
munities and families beginning to take control of their 
own health, nutrition and well-being (Mason et al., 2006, 
pp. 1053-1074). 

19  Data from the Government of Viet Nam for 1998, and from the Protein-Energy 
Malnutrition Control Program, National Institute of Nutrition, Viet Nam, for 
2006.

Community-based programmes and extended primary 
health care (WHO, 2008) need to be implemented suc-
cessfully and to provide near-universal coverage. That is 
where much of the challenge now lies.

Region Total Improving No change Deteriorating

Africa Number 42 18 10 14

% 100% 43% 24% 33%

Asia Number 25 14 10 1

% 100% 56% 40% 4%

South and central America & Caribbean Number 19 6 11 2

% 100% 32% 58% 11%

Total 86 38 31 17

100% 44% 36% 20%

Region Total Improving No change Deteriorating

Africa Number 29 12 6 11

% 100% 41% 21% 38%

Asia Number 20 13 6 1

% 100% 65% 30% 5%

South and central America & Caribbean Number 14 6 7 1

% 100% 43% 50% 7%

Total 63 31 19 13

100% 49% 30% 21%

Table 20. Number of countries with change in child underweight prevalence (children aged 0-5 years), 
categorized as improving, no change or deteriorating, from repeated national surveys with latest result 
in 2000 or later, by region

Table 22. Numbers of countries with change in the prevalence of child stunting (children aged 0-5 years), 
categorized as improving, no change or deteriorating, from repeated national surveys with latest result 
in 2000 or later, by region

Note: a change of 2 percentage points or more was taken as improving or deteriorating.

Note: a change of 2 percentage points or more was taken as improving or deteriorating.
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Figure 9. National trends in prevalence of underweight children (0-5 years) in selected countries from 
repeated national surveys

(a) Countries showing transitions (in progress or completed) from higher to lower prevalence of underweight 

(b) East African countries, some showing the possible start of a reduction in the prevalence of underweight

(c) Prevalence of underweight in west and southern African countries
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UN region 
or subregions

1990

A

1995

B

2000

C

2005

D

2007

E

2015 
MDG 
target 
F

Present rate 
(percentage 
points/year) 
G

Required rate 
to achieve
MDG 1
H

Comment (a) 

I

Africa 21.5 21.1 20.5 19.9 19.6 10.8 -0.11 -1.10 Insufficient progress

19.0-24.0 18.8-23.3 18.4-22.6 17.8-22.0 17.5-21.8

Eastern 25.6 24.6 23.6 22.7 22.3 12.8 -0.19 -1.20 Insufficient progress

  20.8-31.0 20.4-29.3 19.8-27.9 18.9-26.9 18.5-26.6

Middle 24.3 23.3 22.3 21.4 21.0 12.2 -0.19 -1.10 Insufficient progress

  17.9-32.0 17.6-30.1 17.1-28.6 16.4-27.3 16.1-26.9

Northern 10.8 10.0 9.2 8.5 8.2 5.4 -0.15 -0.35 Insufficient progress

  6.5-17.5 5.7-16.9 5.0-16.4 4.3-16.0 4.0-15.9

Southern 11.7 12.1 12.5 13.0 13.2 5.9 +0.09 -0.91 No progress

  7.7-17.3 8.6-16.7 9.5-16.4 10.1-16.6 10.2-16.9

Western 25.1 24.4 23.6 22.8 22.5 12.6 -0.15 -1.24 Insufficient progress

  21.1-29.7 21.0-28.1 20.4-27.1 19.5-26.5 19.0-26.5

Asia 33.8 30.0 26.4 23 21.6 16.9 -0.72 -0.59 On track

  29.8-37.7 25.8-34.2 22.0-30.7 18.6-27.4 17.3-25.9

Eastern 16.2 11.5 8.1 5.6 4.8 8.1 -0.67 n/a(b) Met MDG goal

  15.5-17.0 11.0-12.1 7.6-8.5 5.3-5.9 4.5-5.1

South-central 49.9 44.6 39.4 34.4 32.5 25.0 -1.02 -0.94 On track

  41.7-58.2 36.4-53.1 31.3-48.0 26.6-43.1 24.9-41.2

South-eastern 30.6 26.6 22.9 19.6 18.3 15.3 -0.72 -0.38 On track

  26.1-35.5 22.7-30.8 19.5-26.6 16.5-23.0 15.4-21.7

Western 12.8 10.7 9.0 7.5 7.0 6.4 -0.34 -0.08 On track

  9.6-16.8 7.2-15.7 5.1-15.3 3.6-15.1 3.1-15.1

Latin America 
& Caribbean 7.5 6.2 5 4.1 3.8 3.8 -0.22  n/a(b) Met MDG goal

5.4-9.7 4.4-8.0 3.5-6.6 2.7-5.4 2.5-5.0

Caribbean 8.4 6.8 5.5 4.5 4.1 4.2 -0.25 n/a(b) Met MDG goal

  4.9-13.9 3.8-11.8 3.0-10.0 2.3-8.5 2.1-8.0

Central America 10.6 8.5 6.8 5.4 4.9 5.3 -0.34 n/a(b) Met MDG goal

6.5-16.9 5.2-13.8 4.0-11.5 3.0-9.7 2.7-9.1

South America 6.1 5.1 4.2 3.5 3.2 3.1 -0.17 n/a(b) Met MDG goal

4.0-9.3 3.3-7.7 2.7-6.4 2.2-5.3 2.0-5.0

Oceania n/a(b) 18.5 17.3 16.2 15.8 n/a(b)

  13.1-25.4 11.6-25.1 9.7-25.9 8.9-26.3

All developing 
countries

28.7 25.7 22.8 20.3 19.3 14.4 -0.55 -0.61

25.9-31.5 22.8-28.6 19.9-25.7 17.4-23.2 16.5-22.2

Developed 
countries

1.9 1.8 1.7 1.6 1.5 1.0 -0.02 -0.06

1.4-2.6 1.3-2.4 1.2-2.3 1.1-2.2 1.0-2.1

Global 25.4 23 20.5 18.3 17.4 12.7 -0.47 -0.59

23.0-27.9 20.4-25.6 17.9-23.1 15.8-20.9 14.9-20.0

Table 21. Child underweight trends by UN region and subregion, and comparison with rates required to 
achieve the MDG 1 (prevalence, 95% confi dence interval) 

a  “Met MDG goal” means that the 2007 estimate is same or lower than the MDG goal; “On track” means that present rate is equal to or greater than the rate required 
 to achieve the MDG (and the MDG goal has not yet been met); “Insuffi cient progress” means that the present rate is less than the rate required to achieve the MDG; 
 “No progress” means that the present rate is around zero. 
b  Has met the MDG goal hence there is no required rate to be derived.

Source: Growth Assessment and Surveillance Unit, Department of Nutrition for Health and Development, WHO.
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Source: Growth Assessment and Surveillance Unit, Department of Nutrition for Health and Development, WHO.

UN region 
or subregions

1990 1995 2000 2005 2007

Africa 40.3 39.8 39.3 38.8 38.5

37.7-42.8 37.5-42.1 37.1-41.6 36.4-41.1 36.1-41.0

Eastern 48.1 47.4 46.7 46.0 45.7

  43.0-53.1 42.9-51.9 42.5-50.9 41.7-50.3 41.4-50.1

Middle 45.3 43.8 42.3 40.8 40.3

  37.7-53.2 37.3-50.6 36.8-48.1 36.3-45.6 36.0-44.6

Northern 29.4 27.4 25.5 23.7 23.0

  23.2-36.5 21.5-34.2 19.4-32.7 17.2-31.7 16.2-31.4

Southern 35.4 34.7 34.1 33.5 33.3

  29.5-41.7 29.1-40.8 28.7-40.0 28.1-39.4 27.8-39.2

Western 38.1 38.1 38.1 38.1 38.1

  34.4-42.0 34.8-41.6 34.7-41.7 34.1-42.3 33.8-42.7

Asia 48.6 43.1 37.7 32.6 30.6

  46.1-51.0 40.4-45.8 34.8-40.5 29.5-35.7 27.5-33.7

Eastern 35.9 28.2 21.7 16.3 14.4

  34.7-37.1 27.1-29.4 20.6-22.8 15.4-17.2 13.6-15.3

South-central 60.7 54.6 48.4 42.3 39.9

  56.1-65.0 49.7-59.4 43.3-53.6 36.9-47.8 34.5-45.6

South-eastern 47.0 41.5 36.2 31.3 29.4

  38.4-55.7 34.3-49.1 30.1-42.9 25.8-37.4 24.0-35.5

Western 28.2 25.9 23.7 21.6 20.9

  22.5-34.6 19.4-33.7 16.2-33.2 13.4-33.0 12.4-33.0

Latin America & Caribbean 23.7 20.9 18.1 15.7 14.8

18.6-28.9 15.9-25.9 13.1-23.1 10.7-20.7 9.8-19.8

Caribbean 15.0 12.0 9.6 7.5 6.9

  8.4-25.5 6.3-21.9 4.6-18.7 3.4-15.8 3.0-14.8

Central America 32.5 28.6 25.1 21.8 20.6

22.1-45.0 19.1-40.6 16.2-36.6 13.7-32.9 12.7-31.5

South America 20.9 18.3 16.0 13.9 13.1

15.3-27.9 12.9-25.3 10.6-23.3 8.5-21.8 7.7-21.3

Oceania n/a 39.8 39.1 38.5 38.2

25.2-56.4 22.7-58.5 19.0-62.5 17.5-64.4

All developing countries 44.4 40.1 36.1 32.5 31.2

42.5-46.3 38.2-42.1 34.0-38.1 30.4-34.6 29.0-33.3

Developed countries 6.0 6.0 6.0 6.0 6.0

4.2-8.4 4.2-8.5 4.1-8.6 4.1-8.7 4.1-8.7

Global 39.7 36.3 32.9 29.7 28.5

38.1-41.4 34.5-38.0 31.0-34.7 27.8-31.6 26.5-30.4

Table 23. Child stunting trends by UN region and subregion, and comparison with rates required to 
achieve MDG 1 (prevalence, 95% confi dence interval)
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Note: In regression analysis, for the 3 regions together, all coeffi cients were 
signifi cant, the interaction term for Asia was not signifi cant

Note: In regression analysis, the dummy variable for the Caribbean was signifi cant 
and equals 0.59. C America is Central America, S America is South America, Carib 
is Caribbean, Uwt prev is underweight prevalence
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Figure 10. Association between underweight and stunting, from survey results 1990-2007, 
by region

(a) Africa

(c) Central and south America & Caribbean (d) Central and south America & Caribbean

(b) Asia
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Figure 11. 
Trends in prevalence of underweight children by region
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LOW BIRTH WEIGHT20

Low birth weight is defi ned by WHO as birth weight less 
than 2500 g. Low birth weight is highly correlated with 
perinatal, neonatal and post-neonatal morbidity and 
mortality (McIntire et al., 1999) and is associated with 
development of chronic diseases in adulthood (Barker et 
al., 1993; Barker, 1995). The reduction of low birth weight 
would contribute to the fourth Millennium Development 
Goal (MDG 4) for reducing child mortality. Reducing 
the incidence of low birth weight by at least one third 
between 2000 and 2010 was a major goal of “A World Fit 
for Children”, the Declaration and Plan of Action adopted 
by the United Nations General Assembly in 2002.21 

The analysis of global and regional trends in low birth 
weight is more diffi cult than other measures of malnutri-
tion reported here, not only because of limited data, but 
also because data sources have changed over time. Recent 
data are derived from household surveys, in which birth 
weights are estimated by recall and corrected from other 
responses. National estimates are adjusted to allow for 
variable coverage and other interfering factors, often 
being adjusted upwards by 24%, as described by UNICEF 
(2004). Earlier data (see WHO, 1992) came mostly from 
health system records, which are very incomplete in most 
developing countries, moreover likely to give results biased 
downwards, as the better-off are more likely to have delive-
ries that are attended and recorded. In general, the earlier 
estimates are low, and the later ones are adjusted upwards. 
Thus although these estimates are not fully comparable, 
changes calculated from comparing earlier and later data 
will tend to underestimate the improvement, thus being 
conservative. Further details are given in the Annex.

National data are available to allow some examination of 
trends. Data from 60 countries with two or more national 
estimates of low birth weight between 1997 and 2007 are 
shown in Table 24. Of these 60 data sets, 46 data pairs are 
from nationally representative surveys considered compa-
rable; 5 data pairs are from unadjusted routine data22; and 
9 data pairs were calculated using different methods, as 
noted in the footnotes to Table 24. 

To summarize the apparent trends, countries are classifi ed 
in Table 24 as improving or deteriorating on the basis of 
a difference between surveys of two or more percentage 

20  Based on the work of Lisa Saldanha, MPH
21 Available from UNICEF at: http://www.unicef.org/specialsession/docs_new/ 
 documents/A-RES-S27-2E.pdf (accessed 5 May 2009). 
22   Argentina, Malaysia, Mauritius, Mexico and Panama.

points (column F) or one or more percentage points 
(column G). Less than such differences between surveys 
is described as “No change”. Further details are provided 
in the Annex. These fi ndings are summarized by region in 
Table 25. Using the assessment of change as one percent-
age point, the overall trend shows improvement: the 
incidence of low birth weight is decreasing in about half 
the countries in Asia (5 of 10, with only 2 deteriorating), 
South America (7 of 15) and sub-Saharan Africa (13 of 28). 
Using a two percentage points as the criterion for change 
gives a similar picture for the most affected areas (Asia and 
sub-Saharan Africa); more countries are improving than 
not. Taking the above average cases, (incidence of low 
birth weight 15% or more data not shown), half (10) of the 
20 cases are improving.

Summing the fi gures for all countries suggests, by both 
criteria, that more countries overall are improving than 
not: by 2 percentage points, 28% (17 out of 60) are im-
proving; 50% no change (30/60), and 22% deteriorating 
(13 of 60); by 1 percentage point, 45% (27 of 60) improv-
ing compared to 22% (13/60) with no change, and 33% 
(20/60) deteriorating. 

Assessing changes (see Table 24) in India (improvement 
of 0.4 percentage points per year) and Bangladesh23 
(improvement of 1.1 percentage points per year) is parti-
cularly important given that around half of the world’s 
low-birth-weight babies are born in south central Asia 
(UNICEF/WHO, 2004, Table 2). The trend in Bangladesh 
is considered likely to be improving even with non-com-
parable data, as the earlier estimate of 30% is unadjusted, 
and would only increase if it were. The 1999 and 2005 
estimates in India (both from national surveys, adjusted) 
are thought to be comparable, suggesting a 2.4 percent-
age points improvement. In south east Asia, the incidence 
of low birth weight appears to be improving in the Lao 
People’s Democratic Republic, Malaysia and Viet Nam, 
whereas no change was seen in Nepal, the Philippines and 
Thailand (the relatively lower incidence of low birth weight 
in Nepal and Thailand means that less change is expect-
ed). Only Cambodia and Timor-Leste show a deteriorating 
incidence of low birth weight. China (see also Table 26, 
east Asia) already has low rates for low birth weight, and is 
estimated to be continuing to improve. The evidence thus 
points towards improvement in low-birth-weight rates in 
Asia, both for the overall populations and for a majority of 
countries.

23 The improving trend in Bangladesh should be considered with caution, since 
 the earlier estimate (low birth weight incidence of 30.0%) came from routine 
 data while the second estimate (low birth weight incidence of 21.6%) came 
 from a nationally representative household survey which was adjusted by   
 UNICEF. The estimate here tends to underestimate the improvement. 
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A second approach uses the regional estimates shown in 
Table 26, taken from WHO (1992) and UNICEF/WHO (2004). 
As noted above and described more fully in the Annex, 
the estimates of low birth weight for the 1980s and 1990s 
were derived from routine data sources and surveys with 
low and varying coverage, likely to underestimate rates. 
Estimates for the 2000s were taken from UNICEF, primarily 
based upon nationally representative household surveys 
such as the Multiple Indicator Cluster Surveys and the 
Demographic and Health Surveys, and often had been 
adjusted upwards by UNICEF to reduce bias (an average 
increase of 24% on published data) (UNICEF/WHO, 2004).24 
The trends described in Table 26 are therefore likely to be 
conservative estimates of an improving trend, since the 
earlier estimates may be low. (This also applies to the data 
in Tables 24 and 25).25

The incidence in south and south east Asia has fallen by 
approximately 0.3 percentage points per year over the 
past two decades: in south Asia from 34% to 27%, and 
in south east Asia from 18% to 12%. East Asia (mainly 
China) already had low incidence of low birth weight in 
the 1980s, and the rate has now fallen to about 6%. In this 
region, only west Asia shows a deteriorating trend in the 
past two decades. Overall, this comparison suggests that 
the incidence of low birth weight in Asia has fallen, from 
22% in the 1980s, 21% in the 1990s, to 18% in the 2000s. 
Despite these improvements, Asia still has the highest 
percentage of low-birth-weight babies. 

Overall, low birth weight in Latin America and the Carib-
bean was already relatively low in the 1980s and has re-
mained fairly static. The region reached 10% in the 2000s 
from 11% in the 1990s and 13% in the 1980s (Table 26). 
Nearly half (46%) of the countries in this region in Table 
24 show improvement, but the overall rate of change for 
the region is slow (0.1 percentage points per year over 20 
years). Central America had the highest incidence of low 
birth weight in the region in 1980 (15%) and has shown 
the most change (0.25 percentage points per year). Of the 
four central American countries in Table 24, three are im-
proving: El Salvador, Guatemala and Honduras (Panama 
shows no change). As a subregion, the Caribbean coun-
tries are not improving: the trends over time in Table 26 
show no change, and of the countries in Table 24, the 

24 Available from UNICEF at: http://www.childinfo.org/low_birthweight_
 profi les.php (accessed 5 May 2009). 
25   Tables 24 and 25 contain additional country data that were not available   
 when the 2000 estimates were calculated by UNICEF/WHO in 2004. Tables  
 24 and 25 therefore provide additional information to interpret the trends in
 Table 26. For example, the Asia data include comparative data on Bangladesh, 
 Cambodia, India, the Lao People’s Democratic Republic, Nepal, Thailand and  
 Viet Nam that was not available when the UNICEF/WHO (2004) report was  
 written.

rates in the Dominican Republic, Guyana, Haiti and Jamaica 
are deteriorating (Trinidad and Tobago and Suriname are 
improving).  
 
In line with trends in underweight and stunting, sub-
Saharan Africa has essentially remained static over the 
past twenty years, perhaps with east Africa showing some 
improvement. 

These average results point to trends in the same direction 
as implied by the repeated national estimates – distinct im-
provement in Asia, small improvement in some African and 
Latin America & Caribbean countries but not in others, but 
with lower rates in Latin America & Caribbean countries. 

Underweight improves in parallel with low 
birth weight
Underweight tends to move with birth weight through time 
towards zero rates for each. This is shown in Figure 12 for 
changes in regional estimates of low birth weight and under-
weight children, from the 1980s to the 2000s, extending 
the results fi rst shown in the Second report on the world 
nutrition situation (ACC/SCN, 1992, Figure 4.11). The 
data on low birth weight are based upon previously pub-
lished WHO/UNICEF estimates (WHO, 1992; UNICEF/WHO, 
2004). The underweight prevalences for children (aged 0-5 
years) are estimated for the same regions used in earlier re-
ports, to allow comparisons with 1990 and 2000. Data for 
1980 come from the Second report on the world nutrition 
situation (ACC/SCN, 1992, Table 1.2). The results were 
linked at the 1990 estimates to compare data from both 
sets. All underweight results are adjusted to WHO standards. 

The proportional rate of change of low birth weight is 
similar to that of underweight: the regional trends in 
Figure 12 are heading towards zero low birth weight and 
zero underweight. Underweight prevalences are roughly 
double those of low birth weight at most points on the 
graph. In part this is because the cut-off points for low 
birth weight and underweight are not the same – but they 
are not very different. For example, using the previous 
National Center for Health Statistics standard, -2SD at 
birth for girls was 2.2 kg; with the new WHO standards, 
this is 2.4 kg. This implies that the extent of underweight 
increases after birth. 
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Low maternal pre-pregnancy body mass index is a known 
determinant of low birth weight (Allen et al., 1994; 
Ronnenberg et al., 2003) and persistence of low body 
mass index from a mother’s own low birth weight is likely 
to contribute to the intergenerational nature of growth 
failure. Data on body mass index from various sources 
allowed some examination of the combined trends in low 
birth weight and women’s underweight (see Annex for the 
method used to derive at these data), again extending 
results from 1992 (ACC/SCN, 1992, Figure 4.10 B). 
Regional trends in maternal underweight and low birth 
weight from the 1980s to the 2000s (Figure 13) show that 
low birth weight tends to move with the prevalence of low 
body mass index in women. In the previously described 
inter-generational cycle of growth failure (ASC/SCN, 1992, 
p.56), infant girls are born with low birth weight, experi-
ence child growth failure, and eventually become small adult 
women who go on to have low-birth-weight babies. 

This has several implications. First, in Asia particularly, 
these results (Figures 12 and 13) suggest a virtuous cycle 
of improved birth size leading to better grown children, 
thence to better grown mothers, and hence further 
lowered low-birth-weight rates. Second, improvements in 
women’s nutrition and health, growing up and in adult-
hood, benefi ts the next generation. Third, other factors 
that support intrauterine growth have a benefi cial effect 
on this process – of which one of the most important may 
be preventing teenage pregnancies discussed in the mater-
nal nutrition chapter. 

Low birth weight is reduced with increased age 
at marriage
Adolescent and child marriage continues to be a strong 
social norm in the developing world, particularly in central 
and west Africa, and south and south east Asia (Mensch, 
Singh & Casterline, 2005). Age at marriage is highly corre-
lated with age at fi rst birth (Westoff, 2003). Here the rela-
tionships between median age at fi rst marriage (reported 
by women aged 15-49 years) and low birth weight is 
examined using national estimates of each from 1997 to 
2007. Figure 14 shows that increased median age at mar-
riage is associated with lower incidence of low birth weight 
overall, and in Africa and Asia. 

Asia has more countries with higher incidence of low birth 
weight and lower median age at fi rst marriage. Bangladesh, 
India and Nepal are near the top left of the scatter plot, with 
low-birth-weight estimates of 30, 28 and 21 percent, and 
median age at marriage of 14.5, 17.1 and 16.7 years, respec-
tively. Africa shows a similar relationship, but with a lower 
slope; the mean incidence of low birth weight is lower and 
the median age at fi rst marriage is higher. In southern Africa, 
median age at marriage is higher (in Botswana, Namibia, 

South Africa and Swaziland, between 23.7 and 24.3 years), 
compared to the mean of 18.7 years, but the low-birth-
weight rate is similar to the Africa mean. (The associations 
are stronger when these southern Africa cases are exclud-
ed, but they are kept in for the results discussed below.)

Clearly the ecological association between low birth weight 
and age at marriage could result from confounding factors 
such as poverty, health environment, women’s education 
or maternal size. Information on some of these indicators is 
available, and they are seen to act as potential confounders, 
being signifi cantly associated with both low birth weight 
and age at marriage. Controlling for gross national income, 
women’s body mass index and girls’ education (as second-
ary school enrolment), the association between low birth 
weight and age at marriage remains signifi cant overall (see 
Table 27). Later marriage and, by implication, fi rst birth 
is associated with reduced incidence of low birth weight. 
Such associations must be treated with caution – but it is 
recognized that there is a well-known biological basis for 
it, through intrauterine growth restriction. This result is 
reported here to lend support to the discussion in chapter 
3 concerning the effects of early pregnancy. 

The implications are that policies and programmes – such 
as helping to keep girls in school and implementing laws 
to prevent under-age marriage – that postpone fi rst preg-
nancies until the mother is fully grown will have important 
benefi ts for the health of both mother and child. Indeed, 
this could be a crucial factor in sustainably cutting the 
intergenerational transmission of malnutrition, and hasten-
ing transitions from high levels of low birth weight and 
malnutrition to those seen in more developed countries, 
accelerating the progress towards the normal growth and 
development illustrated in Figure 12.
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Region

A

Country

B

Survey 
year

C

Incidence 
of low birth 
weight (%)

D

Change 
between 
surveys

E

Direction of 
change 
(2 percentage 
points or more) 
F

Direction of 
change 
(1 percentage 
point or more) 
G

Rate of change 
(percentage 
points per year) 

H

East Africa Burundi 2000 16.0

2005 (a) 11.2 -4,8 Improvement Improvement -1.0

Ethiopia 2000 15.0

2005 20.3 5.3 Deterioration Deterioration 1.1

Kenya 1998 11.0

2003 10.2 -0.8 No change No change -0.2

Madagascar 2000 14.0

2004 17.3 3.3 Deterioration Deterioration 0.8

Malawi 2000 16.0

2006 12.5 -3.5 Improvement Improvement -0.6

Mauritius 1998 13.0

2003 13.9 0.9 No change No change 0.2

Mozambique 1997 14.0

2003 15.4 1.4 No change Deterioration 0.2

Rwanda 2000 9.0

2005 6.3 -2.7 Improvement Improvement -0.5

United Republic 
of Tanzania

1999 13.0

2005 9.5 -3.5 Improvement Improvement -0.6

Uganda 2001 12.3

2006 14.0 1.7 No change Deterioration 0.3

Zimbabwe 1999 11.4

2006 11.0 -0.4 No change No change -0.1

Southern Africa Lesotho 2000 14.0

2004 12.6 -1.4 No change Improvement -0.4

Namibia 2000 13.7

2006 17.4 3.7 Deterioration Deterioration 0.6

South Africa 1998 15.1

2003 9.9 -5.2 Improvement Improvement -1.0

Central Africa Cameroon 1998 11.0

2006 10.8 -0.2 No change No change 0.0

Central African 
Republic

2000 14.0

2006 13.0 -1.0 No change Improvement -0.2

Chad 1997 17.0

2004 21.7 4.7 Deterioration Deterioration 0.7

Table 24. 
Incidence of low birth weight: results from repeated national estimates (1997-2007)

a  Unadjusted survey data: Rapport de l’enquête nationale de nutrition de la population (ISTEEBU, 2005, Table 22) as cited by UNICEF at: http://www.childinfo.org, 
 (accessed 3 March 2008).

Table continued on next page.
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Region

A

Country

B

Survey 
year

C

Incidence 
of low birth 
weight (%)

D

Change 
between 
surveys

E

Direction of change 
(2 percentage points 
or more) 
F

Direction of 
change 
(1 percentage 
point or more) 
G

Rate of change 
(percentage 
points per year) 

H

West Africa Benin 2001 16.1

2006 15.0 -1.1 No change Improvement -0.2

Burkina Faso 1999 19.0

2006 16.2 -2.8 Improvement Improvement -0.4

DR Congo 2000 11.9

2007 9.5 -2.4 Improvement Improvement -0.3

Gambia 2000 17.0

2006 19.9 2.9 Deterioration Deterioration 0.5

Ghana 1998 11.0

2006 9.1 -1.9 No change Improvement -0.2

Guinea 1999 12.0

2005 12.2 0.2 No change No change 0.0

Guinea Bissau 2000 22.0

2006 23.9 1.9 No change Deterioration 0.3

Mali 2001 23.4

2006 19.0 -4.4 Improvement Improvement -0.9

Niger 1998 17.0

2000 13.1

2006 27.0 10.0 Deterioration (1998-2006) Deterioration 1.3

Senegal 2000 18.0

2005 18.8 0.8 No change No change 0.2

Togo 1998 15.0

2006 11.5 -3.5 Improvement Improvement -0.4

Middle East/
North Africa

Egypt 2000 12.0

2005 14.1 2.1 Deterioration Deterioration 0.4

Iraq 2000 15.0

2006 14.8 -0.2 No change No change 0.0

Jordan 1997 10.0

2002 12.4 2.4 Deterioration Deterioration 0.5

West Bank and 
Gaza Strip

2000 9.0

2006 7.3 -1.7 No change Improvement -0.3

(table 24 continued from previous page). 
Incidence of low birth weight: results from repeated national estimates (1997-2007)

Table continued on next page.
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Region

A

Country

B

Survey 
year

C

Incidence 
of low birth 
weight (%)

D

Change 
between 
surveys

E

Direction of 
change 
(2 percentage 
points or more) 
F

Direction of 
change 
(1 percentage 
point or more) 
G

Rate of change 
(percentage 
points per year) 

H

South Asia Bangladesh 1998 (b) 30.0

2006 21.6 -8.4 Improvement Improvement -1.1

India 1999 30.4

2005 28.0 -2.4 Improvement Improvement -0.4

Nepal 2001 21.0

2006 21.0 0.0 No change No change 0.0

South east Asia Cambodia 2000 11.3

2005 14.0 2.7 Deterioration Deterioration 0.5

Laos People’s 
Dem. Republic

2000 14.3

2006 11.0 -3.3 Improvement Improvement -0.6

Malaysia 1998 10.0

2002 9.0 -1.0 No change Improvement -0.3

Philippines 2000 20.0

2003 20.3 0.3 No change No change 0.1

Thailand 2000 (c) 9.0

2006 9.2 0.2 No change No change 0.1

Timor-Leste 2002 10.0

2003 12.0 2.0 Deterioration Deterioration 2.0

Viet Nam 2000 9.0

2006 7.0 -2.0 Improvement Improvement -0.3

South America Argentina 1999 7.0

2006 7.3 0.3 No change No change 0.0

Bolivia 1998 9.0

2003 7.3 -1.7 No change Improvement -0.3

Colombia 2000 8.7

2005 7.7 -1.0 No change Improvement -0.2

Guyana 2000 12.0

2006 19.0 7.0 Deterioration Deterioration 1.2

Suriname 2000 12.5

2006 11.0 -1.5 No change Improvement -0.3

Venezuela 
(Bol. Republic of)

2000 7.0

2004 (d) 8.8 1.8 No change Deterioration 0.5

(table 24 continued from previous page). 
Incidence of low birth weight: results from repeated national estimates (1997-2007)

b Unadjusted routine service statistics: Mid-term evaluation 1998 of BINP, MOH and family welfare, Bangladesh, as cited in WHO (2004). 
c Unadjusted routine service statistics: Ministry of Public Health, Thailand, annual statistics, as cited in WHO (2004).
d Unadjusted routine service statistics: Sistema Integrado de Indicadores Sociales para Venezuela 2006, Ministerio de Planifi cación y Desarrollo, as cited by UNICEF at: 

http://www.childinfo.org, (accessed 3 March 2008).
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Region

A

Country

B

Survey 
year

C

Incidence 
of low birth 
weight (%)

D

Change 
between 
surveys

E

Direction of 
change 
(2 percentage 
points or more) 
F

Direction of 
change 
(1 percentage 
point or more) 
G

Rate of change 
(percentage 
points per year) 

H

Central America 
& Caribbean

Dominican 
Republic

2002 11.3

2007 13.5 2.2 Deterioration Deterioration 0.4

El Salvador 1998 (e) 13.0

2003 (f) 7.0 -6.0 Improvement Improvement -1.2

Guatemala 1999 13.0

2002 (g) 12.0 -1.0 No change Improvement -0.3

Haiti 2000 21.0

2005 24.6 3.6 Deterioration Deterioration 0.7

Honduras 2001 (h) 14.0

2005 10.2 -3.8 Improvement Improvement -1.0

Jamaica 2001 (i) 9.0

2005 12.1 3.1 Deterioration Deterioration 0.8

Mexico 1999 9.0

2005 8.4 -0.6 No change No change -0.1

Panama 1997 10.0

2003 10.2 0.2 No change No change 0.0

Trinidad and 
Tobago

2000 23.0

2006 18.8 -4.2 Improvement Improvement -0.7

Newly inde-
pendent States

Armenia 2000 7.0

2005 8.2 1.2 No change Deterioration 0.2

Azerbaijan (j) 2000 11.0

2001 12.0 1.0 No change Deterioration 1.0

Tajikistan 2000 15.0

2005 9.7 -5.3 Improvement Improvement -1.1

(table 24 continued from previous page). 
Incidence of low birth weight: results from repeated national estimates (1997-2007)

e Adjusted for relative birth size only: FESAL 1998 Final Report, CDC, as cited in WHO (2004).
f Unadjusted survey data: National Family Health Survey 2002-03, as cited by UNICEF at: http://www.childinfo.org, (accessed 3March 2008).
g Unadjusted survey data: Materno Infantil 2002, Encuesta Nacional de Salud, Table 7.8A, as cited by UNICEF at: http://www.childinfo.org, (accessed 3 March 2008).
h Adjusted for relative birth size only: Encuesta Demografi ca y de Salud Materna e Infantil, Informe General, CDC, as cited in WHO (2004). 
i Unadjusted routine service statistics: Ministry of Health, Jamaica, annual statistics, as cited in WHO (2004).
j Unadjusted survey data: Reproductive health survey 2001, as cited by UNICEF at: http://www.childinfo.org, (accessed 3 March 2008).
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2 percentage points 1 percentage point

Region Total Improving No change Deteriorating Improving No change Deteriorating

Sub-Saharan Africa Number 28 9 13 6 13 6 9

% 100% 32% 46% 21% 46% 21% 32%

Middle East & North Africa Number 4 – 3 1 1 1 2

% 100% – 75% 25% 25% 25% 50%

Asia Number 10 4 4 2 5 3 2

% 100% 40% 40% 20% 50% 30% 20%

Latin America & Caribbean Number 15 3 8 4 7 3 5

% 100% 20% 53% 27% 47% 20% 33%

Newly independent States Number 3 1 2 – 1 – 2

% 100% 33% 67% – 33% – 67%

Total 60 17 30 13 27 13 20

100% 28% 50% 22% 45% 22% 33%

Table 25. Number of countries with changes in incidence of low birth weight: improving, none, or 
deteriorating, from repeated national estimates, 1997-2007 (summary of Table 24)

Incidence of low birth weight (%)

Subregion 1980s 1990s 2000s

World

Overall 18 17 15.5

Less developed countries 20 19 16.5

Africa 15 14 14.3

East Africa 15 16 13.5

Central Africa 16 15 12.3

North Africa 12 11 15.3

Southern Africa 15 12 14.6

West Africa 17 16 15.4

Asia 22 21 18.3

East Asia 7 9 5.9

South Asia 34 32 27.1

South east Asia 18 15 11.6

West Asia 12 11 15.4

Latin America & Caribbean 13 11 10

Caribbean 14 12 13.7

Central America 15 12 10.1

South America 12 10 9.6

Table 26. 
Incidence of low birth weight, by region
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Figure 12. Change in regional estimates of the incidence of low birth weight and prevalence of 
underweight children (weighted estimates): 1980s to 2000s (a, b) 

Figure 13. Change in regional estimates of incidence of low birth weight and prevalence of 
underweight women (unweighted estimates with available data): 1980s to 2000s 
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Figure 14.
Scatter-plot of median age at fi rst marriage and low birth weight, by region (unweighted data)
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Region Coeffi cient (B) P N

Africa -0.69 0.008 72

Asia -1.89 0.012 18

Latin America & Caribbean -0.56 0.58 21

Overall -1.02 0.000 111

REGRESSION RESULTS

(Dependent variable: % low birth weight (lbw2; N=90) 

Independent variable Coefficient p

(constant) 19.856 0.005

Median age at first marriage -1.151 0.000

ln GNI08 1.234 0.158

ln BMI 3.058 0.000

Female gross enrolment in secondary education 0.031 0.300

Table 27. Regression coeffi cients for median age at fi rst marriage and low birth weight, controlling for 
additional factors

Note: ln GNI 08 = logarithm of the Gross National Income for 2008; ln BMI = logarithm of the body mass index < 18.5.
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