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Adolescence is marked by a rapid phase of growth and 
development during which the requirement of nutrition 
and micronutrients is relatively high. Therefore, 
adolescents, especially girls, are vulnerable to iron 
deficiency. The highest prevalence is between the ages 
of 12-15 years when requirements are at a peak. In all 
Member States of the South-East Asia Region, except 
Thailand, more than 25% of adolescent girls are 
reported to be anaemic, in some countries the 
prevalence is as high as 50%.

Interventions to prevent and correct iron deficiency anaemia must include 
measures to increase iron intake through food-based approaches, namely 
dietary diversification and food fortification with iron; iron supplementation 
and by improved health services and sanitation. In countries where anaemia 
prevalence exceeds 40% in pregnant women, universal iron supplements for 
adolescent girls (particularly those aged 12 to 16 years) and 
women of childbearing age is necessary. Adherence to the daily regime, 
however, is frequently poor. In view of this, weekly administration of iron-folic 
acid supplementation (WIFS) has been successfully tried as a public health 
approach in several countries.

I am sure that the Member States would like to consider the evidence on 
weekly iron-folic acid supplementation from a number of developing 
countries presented in this document to formulate policy on management of 
iron deficiency anaemia in adolescents. Reduction in prevalence of anaemia 
among adolescents would help improve the physical and intellectual potential 
as well as the health of this important section of the population.

Foreword

Dr Samlee Plianbangchang
Regional Director
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1.  Background

2. Iron deficiency and iron deficiency anaemia (IDA) in 
adolescence

Why are adolescents at a greater risk?

a) Accelerated increase in requirements for iron

Anaemia is currently one of the most common and intractable nutritional 
problems globally. It is a global public health problem that affects both 
developing and developed countries with major consequences for human 
health as well as social and economic development. WHO estimates the 
number of anaemic people worldwide to be a staggering two billion with 

1approximately 50% of all anaemia attributable to iron deficiency . Iron 
deficiency anaemia occurs at all stages of the life cycle, but is more prevalent 
in pregnant women and young children. Adolescents, particularly girls, are 
vulnerable to iron deficiency. The World Health Report2 (2002) identified 
iron deficiency among the 10 most serious risks in countries with high infant 
mortality coupled with high adult mortality and reported that measures to 
address iron deficiency anaemia are among the most cost effective public 

2health interventions .

In most populations anaemia is primarily due to iron deficiency and is in fact 
the late stage of a relatively long process of deterioration in iron stores. 
UNICEF/UNU/ WHO / MI report indicates that there are approximately 2.5 
cases of iron deficiency for each case of anaemia. The functional 
consequences are known to occur prior to onset of clinical stage of iron 

3deficiency . Many more adolescents are in fact suffering from iron deficiency 
(ID) with its adverse effects on health and physical stamina, than are frankly 
anaemic. Iron deficiency and iron deficiency anaemia (IDA) in adolescence is 
a major public health problem. Studies indicate that the incidence of anaemia 
in adolescents tends to increase with age and corresponds with the highest 
acceleration of growth during adolescence. The highest prevalence is 
between the ages of 12-15 years when requirements are at peak. More than 

4, 5, 6, 750% girls in this age group have been reported to be anaemic. 

Adolescents (age 10-19 years) are at high risk of iron deficiency and anaemia 
due to accelerated increase in requirements for iron, poor dietary intake of 
iron, high rate of infection and worm infestation as well as the social norm of 
early marriage and adolescent pregnancy. 

Iron requirement peaks during adolescence due to rapid pubertal 
growth with sharp  increase in lean body mass, blood volume and 
red cell mass, which increases iron needs for myoglobin in muscles 
and haemoglobin in the blood. The continuous increase in the 
median requirements for absorbed iron for both boys and girls 
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Group
Age

Body 

weight
Required Iron 

intakes for 

Growth

Basal Iron 

losses
Menstrual losses

Total Absolute 

Requirements †

Mean Median Median 95th 

percentile

Median 95 th

percentile

(Years) (kg) (mg/day) (mg/day) (mg/day) (mg/day) (mg/day) (mg/day)

Children 0.72

0.46

0.50

0.71

Males 1.17

1.50

1.05

Females 11-14 b 1.20

   

1.90
c

 

1.68

1.90
c 1.62

0.17

 

0.19

 

0.27
 

0.39 

0.62
 

0.90

 1.05

 0.65

 
0.65

 

0.79

0.87

0.48
c

0.48
c

0.48 c 1.90 c 1.46

    

 

 

       

  

  

  

  

  

  

  

   

† Total Absolute Requirements = Requirement for growth + basal losses + menstrual losses (females only) 
bNon - menstruating. 
cEffect of the normal variation in haemoglobin concentration not included in this figure.

After sexual maturation, there is a rapid decrease in growth spurt 

and need for iron. As a result, there is an opportunity to recover from 

an iron deficiency that might have developed during this peak 

growth especially for boys. In girls, however, the growth spurt is not 

as great, but menstruation typically starts about one year after peak 

growth and requirements for iron remain high through the 

reproductive life to replace iron that is lost during menstruation. 

There is a regular loss of 12.5-15 mg iron per month or 0.4-0.5 mg 

iron per day in menstrual blood. Therefore in girls, following the 

growth spurt, the risk of iron deficiency continues to be a public 

health concern through the entire reproductive age but this risk 
10subsides for boys after completion of pubertal growth spurt.  

during adolescence  peaks between the ages of 14-15 years for girls 
8and one to two years later for boys .  The requirement for iron in fact 

doubles during adolescence as compared to younger age group 
(table-1). The overall iron requirement increases two to three folds 
from a preadolescent level of approximately 0.7--0.9 mg  iron per 
day to as much as 1.37-1.88 mg per day in adolescent boys and 1.40-

83.27 in adolescent girls.  Additional iron is therefore required by 
both adolescent boys and girls for the expanding red cell 
mass and growing body tissue. 

9Table 1: Iron intakes required for adolescent boys and girls
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b) Low dietary intake by adolescents and bio-availability of iron

Another cause of IDA in adolescence is  low dietary intake and poor 

bioavailability of iron consumed against the significant increase in 
 requirements . The data from India indicates that the diets of girls 

aged between 13-18 years provide much lower level of iron than 

the diets of boys in the same age group . Low consumption of 

nutrients by adolescents reported from India indicates that over 

50% adolescent girls consumed less than 50% RDA for energy 
13while over 70% girls consumed less than 50% RDA of iron.  

Similarly, Bangladesh study on adolescent girls attending schools in 
14Dhaka city  reveals that 31% of these girls consumed less than 50% 

RDA for iron and 10% less than 50% energy. 

among adolescents to frequently consume 

snacks prepared from refined cereals as well as a habit to consume 

carbonated drinks while there is a lower inclination to eat fruits and 

vegetables. Moreover, habitual consumption of tea/coffee 

immediately after meals by adolescent girls also contributes to 

higher prevalence of anaemia of 50% as compared to 34% in those 

who did not consume tea/coffee after meals . Although the iron 

density in the diets of both boys and girls is similar, the lower total 

food intake or energy intake by adolescent girls compared to boys, 

combined with menstrual losses cause adolescent girls to be at 

greater risk of Iron deficiency and IDA . Social discrimination 

towards the girl child as well as dieting play a crucial role in 

worsening the quality and quantity of diet and dietary iron 

consumed by adolescents.

In South-east Asia region , the low iron intake is further worsened by 

the fact that the  bioavailability of iron consumed is low since the 

diet is primarily cereal-based with little meat or vegetables. Such 

diet has high concentration of inhibitors and low concentration of 

enhancers and lowers the bio-availability of dietary iron. This is 

evident from data for India---the prevalence of anaemia is higher in 

Indian adolescents consuming a vegetarian diet (45.8%) as 

compared to those consuming a mixed diet, which includes animal 

food (30%).

11

12

RDA for 

There is also a tendency 

15

16

c)  Adolescent pregnancy

Added to the problem of poor dietary iron intake is the traditional 

practice of early marriage in many countries of the SEA Region 

(table-2). Social pressure often results in not delaying the first 

pregnancy and majority of young married women conceive soon 
17after marriage. Onset of pregnancy during adolescence  

 further increases demands for iron and contributes to 

aggravating  iron deficiency and IDA. In India 47%of girls and in 

Bangladesh and Nepal over 50% girls are married by the time they 

are 18 years of age. In Indonesia, Thailand and Sri Lanka, 22%, 
16,18-2219.7% and 10% girls respectively are married by 18 . Early 

marriage is frequently associated with early pregnancy. Studies on 

adolescent pregnant girls in Nepal and tribal India indicate that risks 

and outcomes of pregnancy increases in adolescent mothers who 
 23, 24a have higher prevalence of anaemia.  

d) Frequent infectious diseases and parasitic infections

 The frequent occurrence of infectious diseases and parasitic 

infestation among developing countries further increases 

requirements for iron and increases the chances of negative iron 

status and IDA. In a study in India, one third of adolescents had a 
25history of infestation.  The prevalence of anaemia was double in 

these girls (53.6%) compared to those who were not reported to be 

infected (25%). Infections interfere with food intake, absorption, 

storage and use of many nutrients such as iron, vitamin B , folic 12

acid, vitamin C, vitamin A etc which contribute to anaemia.

Table 2: Percentage of women aged 20-24 married by age 15 and 18 in selected 
countries of South-East Asia Region

Country  By age 15 (%)  By age 18 (%)  

Bangladesh (2007)
 

32.3 66.2 

India (2005 -2006) 18.2 47.4 

Indonesia (2007)  4.3 22.0 

Nepal (2005)
 

14.1 56.1 

Sri Lanka (2000)
 

1.5 10 

Thailand (2005 -06) 2.3 19.7 

Timor Leste (2003)  7.6 34.2 

Source: DHSs and Thailand MICS 2005-06
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their school  attendance and retention 
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physical growth and onset of menarche
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immune status and morbidity from infections

s
 

physical capacity and work performance.
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It is recognized that even before appearance of anaemia mild to moderate iron 
deficiency is associated with adverse functional consequences.

Research has shown that the risk of LBW, preterm delivery and perinatal 
mortality increases among iron deficient anaemic adolescents. As growing 
pregnant adolescents compete with the growing foetus for the nutrients and 
also they often receive inadequate antenatal care, their anaemia during labour 
and postpartum period may be worse than in older women. Severe anaemia is 
an important cause of maternal mortality among adolescents. 

National socio-economic development, as well as personal health and self-
fulfilment, are impaired by iron deficiency. The negative impact on national 

 36 development can be estimated from:

The economic costs of IDA 

product (GDP)—US$2.32 per capita in lost productivity and US$14.46 per 

capita in lost cognitive function (IDA reduces IQ by half a standard deviation). 

Worldwide, $50 billion in GDP is lost annually in low-estimates of economic 

losses from Iron Deficiency Anaemia (Cognitive & Productive) as percentage 
37.of GDP income countries due to IDA's effect on productivity

have been estimated  at 4.05% of gross domestic 

Anaemia amongst adolescents would have further impact on the not too 

distant GDP of any nation as they are on the verge of becoming its immediate 

workforce.

3. Staggering numbers: high prevalence of anaemia among 
adolescents in SEAR

38Adolescents, between the ages of 10-19 years , constitute about 20% of the 

population in South-East Asian countries. While national data on 

anaemia among adolescent girls for all the countries of the Region are not 

available, data from studies, (fig. 1) shows that in all South - East Asian 

countries, except Thailand, more than a quarter of girls are anaemic, though 

there is a great disparity within the Region. Irrespective of severity, the 

anaemia prevalence among adolescent girls ranges between 17%-90% within 

the Region. The National data from India, Nepal and Myanmar also show 

that adolescent anaemia is a moderate to severe public health problem (fig.2). 

According to WHO guidelines, there are almost no countries in the Region 

where anaemia is not at least a mild public health problem in the female 

adolescent population (box).

  

 

 

s increases fetal morbidity and mortality

s increases perinatal risks for mothers and neonates, incidence 
low birth weight (LBW) 

of 

s increases overall infant mortality 

 30, 31, 32, 33, 34, 35Specifically iron deficiency anaemia during pregnancy :

s The number of individuals affected in various age and gender categories 

s The severity of deficiency

s Duration and consequences of the condition.

36The economic implications of such conditions include : 

The cost incurred by the public and private sectors in 
therapeutic measures for the prevalent level of anaemia;

The societal consequences of increased maternal mortality and 
resultant restraints on productivity; and

The long term projected negative consequences of impaired 
mental development on human capital formation.
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 10, 26, 27, 28, 29Iron deficiency adversely affects



Classification of anaemia as a problem of public health significance

Prevalence of anaemia (%) Health significance

≤4.9 No public health problem

5.0–19.9 Mild public health problem

20.0–39.9 Moderate public health problem

≥40.0 Severe public health problem
Source: Worldwide prevalence of anaemia 1993–2005: WHO global database on anaemia / 
Edited by Bruno de Benoist, Erin McLean, Ines Egli and Mary Cogswell.
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98

4. What would it take to fight iron deficiency and IDA among 
adolescents more effectively?

Anaemia is a multi-factorial disorder that requires a multi-pronged 
approach for its prevention and treatment. Iron deficiency and infections are the 
most prevalent etiological factors. However, other conditions may have a 
contributory role. The Copenhagen Consensus panel (2004) of eminent 
economists concluded that the returns of investing in micronutrient programmes 
(including iron), among a list of 17 possible development investments, are 
second only to those of fighting HIV/AIDS. The benefit-to-cost ratio of iron 
interventions based on resource savings, improvement in cognitive 
development and schooling, and physical productivity was estimated to be as 

50high as 200:1 .

Adolescence is an opportune time for interventions to address anaemia. 
Not only is there a need (growth, preparation for pregnancy), but large 
numbers of both boys and girls can be reached easily if school 
attendance or participation in other group activities is high. Also, 
adolescents are open to new information and new practices since they are 
often striving for physical or academic excellence.

Strategic focus on prevention of IDA among adolescents is more 
important from the point of view of productivity gains from improved 
physical capacity; productivity gains from increased cognitive ability; 
and (for adolescent girls) improved pregnancy outcomes and 
intergenerational benefits.

Food based approaches 

Iron supplementation 

Food-based approaches to increase iron intake through food fortification and 

dietary diversification are important sustainable strategies for preventing iron 

deficiency and IDA in the general population. However, it is not easy to 

change food habits or ensure access to iron rich foods since diets in SEAR 

countries are primarily cereal based and bioavailability of iron from such diets 

is limited. On the other hand, iron from dietary animal source (heme iron) is 

better in terms of bioavailability but consumption is rather low or nil due to 

social reasons and poverty.

Since it is difficult to influence dietary behaviour due to social reasons and 
3poverty, it is proposed jointly by UNICEF/UNU/WHO/MI  that  in countries 

where anaemia prevalence exceeds 40% in pregnant women, provision of 

universal iron supplements for adolescent girls (at a minimum for those aged 

12 to 16 years) and women of child bearing age is necessary. Iron-folic acid 

supplements are cost-effective and positive results are evident in a short 

period of a few months. 

It has been suggested that adolescence may be an optimal time to deliver iron 
 supplements to build iron stores in the body before pregnancy. Physiologic 

 needs are high at this stage of life because of increased requirements. Since 

menarche often sets in by 12 years of age, it is critical to ensure that 

  

Strategies for prevention and control of 
iron deficiency and IDA

Food fortification

Food based
strategies

Supplementation Improved health services
and sanitation

Dietary 
diversification

Prevention of both iron deficiency and anaemia require approaches that 
address all the potential causative factors. Interventions to prevent and correct 
iron deficiency and IDA therefore must include measures to increase iron 
intake through food based approaches, namely dietary diversification and 
food fortification with iron; iron supplementation and by improved health 
services and sanitation.

Source: Iron deficiency anaemia: assessment, prevention and control. A guide for programme 
managers; WHO 2001- WHO/NHD/01.3
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5. Weekly Iron-Folic Acid Supplementation (WIFS) – An  
effective measure for prevention and management of iron 
deficiency anaemia

Weekly iron-folic acid supplementation (WIFS) and not daily supplements is 
proposed as a preventive long term approach to improve iron status and also 

53for reducing the prevalence of anaemia . The daily oral administrations of 
iron doses far exceed the capacity of an individual to assimilate (absorb, 
utilize, and metabolize) iron safely. The positive impact of WIFS reported in 
various studies support the “mucosal block” hypothesis, wherein 
administration of iron every seven days   allow   time for shedding of cells 

54, 55loaded with iron from a previous dose, thereby increasing iron absorption . 

56 In 1999, meta-analysis was undertaken to review the efficacy of intermittent 

iron supplementation for the control of iron deficiency anaemia in developing 

countries. The analysis was based on the results of a total of 22 completed 

trials of iron supplementation, including nine studies with adolescent groups 

(Table 3).  The results indicated a positive impact with weekly supplements in 

five of the nine studies. The meta-analysis concluded that “it appears under 

highly controlled conditions, supplementation can have an impact on 

anaemia prevalence and that the daily and weekly approaches may have 

similar impact”. Based on this conclusion, weekly supplementation with iron-

folic acid was recommended only in situations where there is a strong 

assurance of supervision and high compliance.  

Evidence on Weekly Iron-Folic Acid Supplementation (WIFS) 

53 A review of impact of weekly iron and folic acid supplementation concluded 

that impact in non-pregnant women of reproductive age was consistent, 

weekly iron-folic acid supplements taken for at least 12 weeks, with or without 

deworming, improved iron status as judged by haemoglobin level.

A number of WIFS programmes and trials were launched in the late 1990‘s 

and early 2000 in controlled and programme situations in a number of 
57--60developing countries of Asia, Africa and South America .

o In Tanzania, the WIFS programme was implemented unsupervised 
61but with a strong communication component . Anaemia in 

adolescent girls reduced significantly from 49 % to 5 % in one 

group and from 54%to 23 % in another group with only eight 

weeks of weekly supplementation. However, in the absence of 

communication inputs, there was a low compliance of 

supplement and almost nil impact on anaemia prevalence. The 

significance of a comprehensive communication input in the 

WIFS programme is evident from the Tanzania study. 

o Three large-scale WIFS programms from Vietnam, Cambodia and 
62-67the Philippines  for women in  reproductive age group furtherthe

 

Weekly supplementation:

 

 

ü  is a more efficacious 
public health programs  

and effective preventive approach in   

ü
 

is cost effective
 

ü  results in fewer side effects   

ü is operationally easier to manage at the community level.

 

Table 3: Efficacy of daily and weekly iron folic acid supplementation in various countries 
56– meta analysis study 

(E)*

(B)*

Countries % Prevalence of Anaemia **

Weekly Daily Control

East Jakarta                            17.9

6.7

15.6

7.8

17.3

21.3

India

Baroda                                    (B)

                                               

(E)

 

Delhi                                      (B)

 

                                               

(E)

 

Mumbai                 

                 

(B)

 

                                               

(E)

 
53.8

66.2

 

49.0

 

48.2

 

65.0

 

33.9

 
63.5

44.4

47.0

30.9

61.6

26.2

62.7

60.1

44.6

57.8

64.8

58.4

Malawi                                   (B)

 

                                               

(E)

 

11.1

 

12.0

 

12.8

11.9

NA*

NA*

Malaysia                                  (B)

 

                                               

(E)

 

49.8

 

9.0

 

NA*

NA*

0

10.1

Mali                                        (B)

 

                                               

(E)

 

29.6

 

38.0

 

37.1

30.9

28.9

39.0

Peru                                        (B)

 

                                               

(E)

 

18.4

 

17.3

 

19.8

10.9

15.5

22.7

Sri Lanka                                (B)

 

                                               

(E)

 

25.0

 

9.5

 

18.5

8.6

19.8

13.4

* (B) refers to baseline and (E) refers to endline

   NA – Not available

** Anaemia criteria – Hb < 12 g/L   

adolescents regularly consume iron-folic acid tablets to prevent iron 

deficiency anaemia. Intervention to address anaemia at a younger age, 10-14 

years, as compared to 15-18 years has been demonstrated to give a better 
 51response in weight gain and body mass index (BMI)  and in regularization of 

52the menstrual cycle .

More than 40 years of iron supplementation programmes aimed at controlling 

gestational anaemia have been ineffective in several countries. Adherence to 

the daily regime, however, is frequently poor for a variety of reasons, 

including the unpleasant symptoms of nausea, black feces, and a medicinal 

iron aftertaste, as well as defects in delivery through the health system, 

especially in less-developed countries.
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the approach of weekly iron-folic acid supplements (60mg 

elemental iron and 350 µg folic acid) in unsupervised conditions 

for reduction of anaemia in women in the reproductive age group, 

including adolescents. 

s In Vietnam the systematic application of social marketing was 

effective in implementing WIFS in women in the reproductive 

age group in rural community settings. 

s In the Philippines, social marketing and mobilization by the 

government and private sectors was successful in improving 

the rate of purchase and consumption of WIFS.

s In Cambodia, social marketing and community mobilization 

was demonstrated to be effective in implementation of the WIFS 

approach in both factory settings and in the rural community.

support 

Evidence on Weekly Iron-Folic Acid Supplementation (WIFS) in SEAR

Similarly, a number of trials on weekly IFA supplements in various countries of 

SEAR demonstrated that WIFS can be as efficacious as daily supplements with 

a much lower rate of side effects. 

59In India, WIFS programme findings in nine states  revealed that with one 

year's intervention, there was a substantial decrease in anaemia prevalence --- 

the decrease varied from 5% in  Jharkhand to 43% in Andhra Pradesh and 

50% in  Uttar Pradesh. In Uttar Pradesh, adolescent girls were reached in 

school and out of school setting in an entire district with an intervention 

package comprising WIFS, six monthly deworming and family life 
69education . WIFS was administered unsupervised to out of school girls while 

school girls were supervised by teachers on “fixed iron” days, the impact was 

evaluated in a programme situation. In a period of four years, anaemia 

prevalence decreased from 73.3% to 25.4% and no significant 

difference in impact was observed between girls who were supervised and 
69those who were unsupervised during WIFS intake.  Following this dramatic 

reduction in anaemia prevalence, the WIFS programme is being up scaled in 

the entire state as a part of the Adolescent Health Programme. Similar large 
70scale WIFS programme implemented in other states of India, Bihar , 

71 72Gujarat and Madhya Pradesh , have demonstrated a significant decrease in 

anaemia prevalence in adolescent school girls and those out of school (Table 

4). The programmes had a strong component of education and social 

mobilization activities and a monitoring system. For improving management 

and compliance, a “fixed WIFS day” approach was used. 

Cost of WIFS

The weekly iron folic acid supplementation is a low cost intervention – costing 

less than one third of a dollar per beneficiary per year when administered with 

helminthes control (Table 5). Without deworming, the cost further goes down 

to less than one-sixth of a dollar.  In all these up-scaled programmes weekly 

IFA supplements (WIFS) were provided free of charge.

Table 4: Impact of weekly iron folic acid on anaemia prevalence in adolescent school 
 69, 70, 71, 72 going girls (SGG) and non school going girls (NSGG) in India.

 

 

68 The large scale, Adolescent Anaemia Prevention Program in Egypt, 

provides convincing evidence of the benefits of WIFS on both adolescent 

boys and girls. Under this programme, weekly dosage of iron –folic acid 

was distributed to both adolescent girls and boys on a fixed day of the 

week along with intensive nutrition education activities for influencing 

dietary habits. The consumption of WIFS was monitored and a record 

was maintained on consumption and compliance. In three months, there 

was a 13% reduction in anaemia in male adolescents while there was a 

remarkable 27% decrease in anaemia prevalence in adolescent females. 

States Age

(years)

Coverage Anaemia 

prevalence

(baseline)

(%)

% reduction in 

anaemia prevalence 

(12 months)

WIFS Compliance 

(%)SGG

(Schools)

NSGG

(ICDS)

Bihar*

 

10 -

 

18

 

79. 590

 

1, 91, 070

 

93

 

8.8 70-72

Gujarat*

 

12 -

 

19

 

65, 000

 

9, 536

 

74.7

 

20.5 89-94

Madhya 

Pradesh 

(MP)*

 10 -

 

18

 

-

 

25, 000

 

87.8

 

7.8 > 90

Uttar Pradesh 

(UP)*
 10 -

 
19

 
77, 000

 
73, 700

 

73.3

 

34.3 86-90

* WIFS, deworming, FLEd except no deworming in Gujarat
* Fixed day approach used 
* UNICEF supported
SGG – School Going Girls     NSGG – Non – School Going Girls

69, 70, 71, 72Table 5: Cost of weekly iron and folic acid supplements in selected states of India

States

Bihar

Gujarat

 

Madhya Pradesh (MP)

Uttar Pradesh (UP)

Cost* / beneficiary  (US$)/year 

0.28

0.15*

0.33

0.36

* No deworming administered 
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Concurrent deworming with WIFS for prevention and management of 
adolescent anaemia

Several public health programmes have used mass deworming along with IFA 

administration for prevention and management of IDA in adolescents. The 

current WHO guidelines for treatment of soil transmitted helminthiasis (STH) 

are as follows:

· In the South-East Asia Region adolescents constitute about one fifth 

of the population. 

 

Early marriage and early pregnancy is common in some of the 

countries. 

· During pregnancy iron requirements are very high and it 

is not always possible to absorb an adequate amount of 

supplementary iron, especially for those women who are iron 

deficient before pregnancy. Effort to improve iron status and 

anaemia during pregnancy is therefore rather late and inadequate to 
60, 75meet the high requirements . In fact, it is noted that longer the 

pre-pregnancy preventive supplementation, the better its impact on 
64iron nutrition during pregnancy . 

· Where the prevalence of anaemia is above 20% among 

women in the reproductive age group or more than 40% in 

pregnant women, weekly iron-folic acid supplementation (WIFS) 
53is recommended as one of the strategies for prevention of anaemia . 

· Weekly administration of IFA has been demonstrated to be 

effective in several developed and developing countries (including 

these in the SEA Region) for prevention and management of IDA, 

among those in the reproductive age group and among 

Prevalence of iron deficiency anaemia among 

adolescent boys and girls is very high in countries of the region. 

Pregnancy itself is too short a 

period for addressing pre-existing anaemia and therefore action for 

prevention of anaemia must be taken during adolescence itself. 

 

 

WHO position statement on WIFS for women in the reproductive age 
group (Excerpts)

In 2009, WHO issued a position statement on WIFS for women in the 
73, 74reproductive age (WRA) group . The position statement is based on 

the consensus of a WHO Global Consultation on 'Weekly Iron and Folic 
Acid Supplementation (WIFS) for Preventing Anaemia in Women of 
Reproductive Age' held in Manila, in April 2007. The WHO position 
statement is intended for a wide audience including implementing 
partners, scientists and governments involved in the design and 
implementation of public health interventions. Integrated strategies to 
combat both iron deficiency and anaemia, and to improve iron reserves 
and folate status of  women in the reproductive age are emphasized . The 
statement highlights the following:

· In populations where the prevalence of anaemia in women in 
the reproductive age is over 20% (or > 40% in pregnant 
woman or children under five years) and mass fortification 
programmes of staple foods with iron and folic acid are 
unlikely to be implemented within 1-2 years, the WIFS 
strategy should be considered. 

· The recommended composition of WIFS is 60 mg elemental 
iron and 2800 µg folic acid

·  Upon confirmation of pregnancy, WIFS should be replaced 
by daily supplementation with 60 mg iron and 400µg folic 
acid during pregnancy and the first three months postpartum.

· The WIFS programme must be integrated with other efforts to 
control iron deficiency and anaemia and should be planned 
as long-term self-sustained interventions that women in 
the reproductive age will utilize during their child bearing 
years.

· Successful implementation of WIFS programmes will 
require motivation and creation of demand by women of 
reproductive age as the starting point for promoting this 
new approach, establishing adequate mechanisms to start 
and sustain programs, including adequate funding, 
community level support and public-private partnerships, 
an uninterrupted supply of good quality iron and folic acid 
supplements, the development and implementation of 
effective communication strategies, establishment of 
methods for promoting compliance by women of 
reproductive age, especially when consumption is not 
supervised, and integration with effective delivery 
systems in health, education and the private sector.

Albendazole (400 mg) 

or

Mebendazole (500 

mg) Treat x 1 per year

If the prevalence of STH infection in 

school age children is

   

>20% and <50%
 

>50%  Treat x 2 per year  

Exclude pregnant women in 1st trimester

Source: WHO: Action against Worms, Aug 2007 Issue 9

6.  Moving ahead: An effective implementation of WIFS 
programme for adolescents
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· The following programme issues need special attention for effective 

implementation of WIFS programme:

§ Sustained political will
§ Ensuring regular supply of IFA tablets
§ Using a “Fixed Day” approach: A “Fixed weekly IFA day” 

approach has been demonstrated to be a positive element for 
effective operationalization of the programme and for 

62-67, 69-72increasing compliance.    
§ Increasing compliance through an effective communication strategy
§ Ensuring community participation

§ Introducing a simple self /group monitoring system

 

 

· With the weekly dose regime of IFA supplements, the requirement for 

iron tablets is reduced to only 52 tablets per year with an estimated cost 

of iron tablets being about $0.12 per girl per year.

· WIFS regime during adolescence is an investment in future for safe 
78pregnancy . Countries in SEAR may consider formulating policy on 

WIFS intervention and plan for a country-wide large scale 

implementation of WIFS for adolescents. 

· Weekly supplements should contain at least 60mg iron in the form of 

ferrous sulphate. Building folic acid stores along with iron, prior to 

pregnancy, has the additional advantage of reducing the risks of neural 
 79, 80tube defects (NTD) . Weekly supplements with only iron (and not 

folic acid) are recommended for situations where mandatory folic acid 

fortification has been demonstrated to be effective in reducing neural 

tube defects. 

· Promotion of consumption of WIFS should be combined with the long 

term sustained efforts to promote dietary diversification and 

consumption of foods fortified with iron.

· Existing programmes and channels for reaching adolescents must be 

reviewed and efforts made to build on the available system 

and structure. It is important that  the delivery system is not limited to 

merely the traditional health system and other options of delivery 

systems are explored for reaching adolescents such as schools, 

adolescent groups, adolescent community groups /centers, work 
81places , factories, marriage registrar’s office etc.

· Adolescent Friendly Health Services (AFHS) centres, wherever 
82established, offer a good opportunity  for reaching adolescents.  

· Adolescents who are in school may be easier to reach through the 

school system while those not in schools could be reached through an 

adolescent to adolescent approach i.e. a school going adolescent 

reaches an out-of-school adolescent in the community. This approach 

is required more for girls, since school drop rates higher among girls in 

some countries. Additionally, adolescent girls could be encouraged to 

come together and form a group where nutrition or family life 

education could be organized routinely. 

adolescents. Weekly administration of Iron-Folic Acid 
supplements, accompanied by measures for ensuring 
adequate focus on information and motivation, has the advantage 
of not only fewer side effects but of improving compliance and 

76,77lowering cost .  

· A comprehensive communication strategy should support the 
WIFS intervention:

It should address the two critical components – creating a 
demand for iron-folic acid tablets and generating willingness 
of the participants to ingest them. It has been demonstrated 
that the distribution of supplements alone, without a 
communication input, does not guarantee high compliance 

61and consumption .

It is important that the communication strategy focuses not 
only on awareness of side effects but also ensures that 

61, 69advantages of WIFS are highlighted . There is scientific 
evidence that motivated and well in formed adolescents  
tolerate the negative side effects of iron tablets without 

61 61reducing compliance . In fact, Tanzania study shows that 
adolescents who were reached through a well planned 
communication strategy viewed advantages to be more 
important  for continuing WIFS than the side effects.

Innovative channels of nutrition education, beyond the school 
set up in delivering social marketing messages, such as local 
community promoters and organization of cultural specific 
events such as pop music, school functions as well as 
development of comic books, advertising in the mass media, 
through religious groups for youth, women and men or even 
through television operas should be explored. 

Parents must be included as communication channels and act 
as motivators to bring about and maintain a high compliance 
rate. Community involvement and engagement is crucial for 
creating an environment of acceptability of WIFS.

· A social marketing strategy for WIFS has been demonstrated to be 
successful in situations where adequate supply is ensured and 
marketing of IFA tablets is encouraged. (Cambodia, Vietnam, the 

 62-67Philippines) .

§

§

§

§
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through a special supplement record register as well as 

individual monitoring card has proved effective in improving 
61, 69compliance . In addition, periodic process and impact evaluation 

should be institutionalized to facilitate programme adjustment and 

to check whether the desired outcomes are being achieved. In 

large-scale programmes, external measures need to be introduced 

for periodic quality  of IFA tablets supplied or marketed.

· Large-scale, unsupervised trials indicate that counseling of 
adolescent girls on positive attributes of WIFS is effective in 

69increasing compliance . A study in Tanzania presents scientific 
evidence that a motivational programme is critical for increasing 

61acceptability and compliance  even in the absence of supervision.

· Close monitoring and evaluation of the WIFS programme is very 

important. Monitoring the distribution and consumption of IFA 

tablets 

checking
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IRON DEFICIENCY ANAEMIA IN ADOLESCENTS

Section II

Country Factsheets 
- A Country-wise Update  in SEAR 

This section presents an overview of the situation analysis in the following 

South-East Asia Region (SEAR) countries with reference to data on anaemia 

prevalence, published information on intervention trials of weekly iron and 

folic acid supplementation, wherever reported, and the status of current 

country policy regarding anaemia prevention in adolescence girls. 

· Bangladesh 

· Bhutan 

·
 

DPR Korea
 

·
 

India
  

·
 

Indonesia

 

·

 

Maldives

 

·

 

Myanmar

 

·

 

Nepal

 

·

 

Sri Lanka

 

·

 

Thailand

 

·

 

Timor-Leste
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BANGLADESH – PREVENTING IRON DEFICIENCY ANAEMIA 
AMONG ADOLESCENTS

Iron deficiency anaemia – A situation analysis

1Population profile
· Population = 150 million

· Adolescent population = 31.2 million (21%)

· Adolescent girls (10-19 years) = 15.3 million (49%)

· Adolescent girls in school (15-19 years) = 3.7 million (24.4%)

· Adolescent girls out of school (15-19 years) = 1.4 million (9.7%)

Anaemia prevalence

· Iron deficiency anaemia (IDA) prevalence reported to vary 
2, 3from 27% - 98%

· On an average 5 million adolescent girls are anaemic

Contributory causes of iron deficiency anaemia
4· Over 50% – 60% consume iron less than RDA

· 95% diet from plant sources
5· Intestinal helminths prevalent

· Early marriage
6Ø Median age of marriage = 15.3 years

6Ø Percent married by18 years = 78%
6Ø Median age at first birth = 18.2 years

Weekly Iron and Folic Acid Supplementation (WIFS) Bangladesh 
7Case Study  

· Place – Dhaka

· Subjects - 480 post-menarche adolescent (14 – 19 years) girls,  
working in garment factories 

· Prevalence of anaemia – 88%

· Treatment - weekly iron and folic acid supplements (WIFS) 
with or without addition of  vitamin A

· Impact – Hb levels increased from 113 g / L to 122 g / L in 12 
weeks

· Conclusion – WIFS is effective, irrespective of vitamin A, 
in reducing and preventing anaemia in adolescent girls

Formulation of country policy will focus on:
· implementation of WIFS programme for adolescents, in 

school and out of school, 

· institutionalizing biannual deworming and 

· delaying the age of marriage and first conception. 

Such a package of interventions is critical to prevent anaemia and 
for achieving the MDG of reducing MMR of 340 in 2008 (World 
Health St atistics, 2011) to 143 by 2015. 

Moving forward

Source: 1, 2, 3, 4, 5, 6, 7

Anaemia – A public health problem during adolescence

Many national nutrition surveys in Bangladesh have shown that anaemia is a 
4, 8, 9serious public health problem across the age groups and geographic groups . 

8,10 In 2006, a country wide prevalence survey report revealed that 

approximately 40% adolescent girls and 31% adolescent boys and 46% of non-

pregnant women and 39% of pregnant women are anaemic. The national 

survey reveals that about one third of adolescent girls in rural and urban areas 

are anemic (Figure I). The annual productivity loss due to iron deficiency is US $ 
24.19 or 1.9% of the gross domestic product .

Other studies in Bangladesh have also reported a high prevalence of anaemia. 
3Shahabuddin et al (2000), in a cross sectional survey  of 10-17 year old 

unmarried adolescents , reported  universal  anaemia among  94%  boys and 

98% girls being anaemic, while clinical signs such as pallor was noted in 38% 
11of adolescents. Ahmed et al (2000)  reports that anaemia among peri-urban 

Bangladeshis is a public health problem. Of the 548 adolescent girls (11-16 

years) studied, the prevalence of anaemia was 27% while 17% had depleted 

stores of iron. A study in adolescent female factory workers in Dhaka has 
5shown a high prevalence of anaemia ranging from 44%-49% . 

The major contributory factor for anaemia is low dietary intake of iron. Over 

50%-60 %  of adolescents are reported not to meet the recommended dietary 
4allowance (RDA) for Iron . National surveys also indicate that over 95% 

dietary iron is from plant sources resulting in poor bioavailability of dietary 

iron. In addition, dietary iron is inadequate to meet the demands of increased 

iron requirements due to intestinal helminths such as ascaris and hookworm  
7prevalent in Bangladesh in all age groups

8, 10Figure 1: Prevalence of anaemia among adolescents (13-19 years) in Bangladesh
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Weekly iron and folic acid supplementation (WIFS) is effective 
in preventing iron deficiency anaemia in adolescents.

A study on weekly iron folic acid supplementation with or without the 
  7addition of vitamin A was undertaken in Bangladesh .  A total of 480 post-

menarche 14-19 years old adolescent girls, working in garment factories of 

Dhaka city were studied. These girls with haemoglobin between 80-120 g / L 

were enrolled in the study. About 88% had haemoglobin less than 120 g/L 

and were anemic. These adolescent girls were randomly divided in 4 groups 

and allocated to one of the following supplementation group and received  

weekly supplementation for a period of 12 weeks. 
1) Placebo group (a placebo for vitamin A and iron)
2) Vitamin A only( 2.42 mg retinol )
3) Iron and folic acid( 120 mg iron as ferrous sulphate, 3.5 mg folic  

acid)
4) Iron and folic acid plus vitamin A (dosage of both iron and vitamin 

A, as described above in groups  2 and 3)

The intake was supervised and compliance was recorded by the field staff. A 

substantial reduction in anaemia was noted in girls who consumed weekly 

supplementation with iron and folic acid with or without the addition of 

vitamin A (Table 2). 

Recognizing the importance of preventing anaemia, a National Guideline on 
12Prevention and Treatment of anaemia was issued in 2001 . The 

recommendations include:
· promoting consumption of weekly iron folic acid tablets (IFA) to 

adolescent girls and women in the reproductive age group, 
ensuring daily provision of IFA supplementation to pregnant and 
lactating mothers till 3 months postpartum.
Implementation of WIFS programme is critical since dietary 
improvement and availability of fortified food will not take place in 
the near future. 

There is an urgent   need to implement weekly IFA supplements for adolescent 

girls in school and out of school. The IFA distribution programme could be 

planned to be phased out as soon as the long term and most sustainable 

measures such as availability of fortified food is in place. 

·

·
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Table 2: Haemoglobin and serum measures of iron status at baseline and after 12 week 
supplementation period in study participants

Variable Placebo 

(n=71)

Vitamin A 

(n=67)

Iron + folic 

acid (n=74)
Iron + Folic 

acid + 

Vitamin A 

(n=77)

P
2

Within 

groups 

over 

time

Between 

groups
Time    x 

group 

interaction

Baseline

 

Hb 

(g/L)

 

111+9

 

113+9

 

113+8 111+10

  

Post -

 

supplementatio

n Hb (g/L)

 112+10
a

 

116+12
b

122+7
c

123+9
c

0.001 0.001 0.001

Baseline –
 

post 

supplementation

 

1.2+7.7
a

3.3+7.3
a

9.1+7.8
b

12.2+10
c

Results of the study confirmed that weekly supplementation programme with 

iron and folic acid can make a significant difference in the prevention of 

anaemia in adolescent population. 

The study also highlights the need for appropriate and effective intervention in 

supplementation in all young women before they become pregnant, with 

adequate attention to the delivery system. 

Preventing iron deficiency anaemia among adolescent girls – Moving forward
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Iron deficiency anaemia – A situation analysis 
1, 2, 3Population profile

· Population = 0.671 million
· Adolescent population = 0.150 (22.4%)
· Adolescent girls (10-19 years) = 0.075 million (49%)
· Adolescent girls in school (15-19 years) = 0.028 million 
· Adolescent girls out of school (15-19 years) = 0.009 million 

4Anaemia prevalence

· IDA prevalence  among non-pregnant women = 54.8% 
· IDA prevalence  among young mothers aged 6-20 years 

= 59% 
· IDA among children (6-60 months) = 80.6%

Weekly Iron and Folic Acid Supplementation (WIFS) Case Study 

None

Reduction of iron deficiency anaemia among adolescent girls through 

formulation of country policy and programme with the focus on  

initiating and  WIFS programme for both in-school and 

out-of-school adolescents, and contribute towards achieving the MDG 

of reducing MMR of 200 in 2008 (World Health Statistics, 2011 to 140 

by 2015. 

Moving forward

implementing a

) 

BHUTAN – PREVENTING IRON DEFICIENCY ANAEMIA 
AMONG  ADOLESCENTS 

Sources: 1,2,3,4,

Interventions to overcome the public health problem of iron deficiency and 

iron deficiency anaemia (IDA) require preventive measures to be taken early 
th(10-19 years). According to the 10  Five Year Plan of the Ministry of Health, 

one of the challenging health objectives of the country is to reduce nutritional 
5anaemia in pregnant women, children under five and adolescent girls . 

Improving iron status and prevention of anaemia right from adolescence will 

positively influence efforts to build pre-pregnancy iron stores. It is evident that 

waiting till the onset of pregnancy for regular provision and consumption of 

iron supplements may be too late. Interventions to overcome the public health 

problem of iron deficiency anaemia require measures to be taken during the 

age of 10-19 years. 

There is therefore an urgent need to strengthen not only the ongoing nation 

wide programme of universal iron supplements to women during pregnancy 
3 and lactation but for introducing a new intervention to address anaemia in the  

adolescent  population  with weekly iron and folic acid supplements. 

Preventing iron deficiency anaemia among adolescent girls 
– Moving forward

Anaemia – A public health problem during adolescence

Since the 1990s, the government health sector has  adopted a policy of universal 

iron supplements to women during pregnancy and lactation. Despite this, reports 

of early 2000 reveal that anaemia remains a public health problem with a high 

prevalence in children, adolescents and women: 59% among young mothers, and 

54.8 % among non-pregnant women. 

Weekly iron and folic acid supplementation (WIFS) is effective in 

preventing iron deficiency anaemia in adolescents

      

 

(Note– Efficacy trials not reported from Bhutan)

Indicator 1990 2000 2005 2009 2015

IMR 90 61 40 52 30

U5MR 123 84 61 79 41

Underweight 38 19 11.1* 19

LBW 13.5 9.3*

MMR 560 255 NA 200*

*2008

140

  6, 7, 8, 9Health and Nutrition Profile – MDGs
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Iron deficiency anaemia – A situation analysis

1, 2 Population profile

· Population = 22.7 million

· Adolescent population = 3.8 million (17%)

· Adolescent girls (10-19 years) = 1.8 million (49%)

· Adolescent girls in school (15-19 years) = NA

· Adolescent girls out of school (15-19 )=0.7 million 
(20%)

· Adolescent pregnancy = 1%

Anaemia prevalence

· No data available on prevalence of iron deficiency 
anaemia in adolescent girls

3· Iron deficiency anaemia (IDA)in pregnant women = 23%

Contributory causes of iron deficiency anaemia
· Data not available

Weekly Iron and Folic Acid Supplementation (WIFS) Case Study 

None 

Initiating WIFS programme for  in school and out of school 

 and integrating it in health, education system and 

country policy, is essential for preventing anaemia, building pre-

pregnancy iron stores and for achieving the MDG of reducing MMR 

of 250 in 2008 (World Health Statistics,  2011).

years

adolescents

Moving Forward

Source: 1, 2, 3

For reducing prevalence of anaemia during pregnancy, it is critical to address 

anaemia in girls during the adolescent phase of life. Overcoming iron 

deficiency and preventing anaemia in girls, through weekly IFA 

supplementation, will not only build the pre-conception iron reserves for safe 

motherhood but will also positively influence cognition and physical growth, 

work output, school concentration as well as reduce morbidity and fatigue. 

Additionally, WIFS supplementation would contribute to efforts in reducing 

the low birth weight incidence of 6.7% and high prevalence of underweight 

(20.2%) in children below five years. 

Introduction of WIFS through the school system or other development 

programmes is critical for accelerating the achievement of MDG goals on 

reduction of maternal mortality, child survival and provision of universal 

elementary education to all children.

1. World Health Organization, Regional Office for South-East Asia. 
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glance in South – East Asia Region. New Delhi: WHO-SEARO, 
2007.
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3. World Health Organization, Regional Office for South-East Asia. 
WHO country cooperation strategy 2009-13, Democratic People's 
Republic of Korea. New Delhi, 2010.

4. World Health Organization, World Health Statistics , 2011.

Anaemia – A public health problem during adolescence

The country has a population of 23.61m with a high maternal mortality ratio 
4(MMR) of 250 . Information on anaemia prevalence indicates that over one 

third of pregnant mothers (34.7%) and children (31.7%) are anemic. Data on 

prevalence of anaemia in adolescents has not been reported.

Weekly iron and folic acid supplementation (WIFS) is effective in 
preventing iron deficiency in adolescents

(Note– Efficacy trials not reported from DPR Korea)

Preventing iron deficiency anaemia among adolescent girls
- Moving forward
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combined with deworming every 6 months is a feasible and 
cost effective intervention for the prevention of anaemia in 
adolescent girls in institutional and community settings.

Moving forward
Integrating the WIFS programme for adolescents, in school and out of 
school, in the health and education system and country policy for 
taking it to scale, is essential for preventing anaemia, improving school 
performance building pre-pregnancy iron stores and for achieving the 
MDG of reducing MMR of 230 in 2008 to 109 by 2015 (World Health 
Statistics, 2011).  

Source: 1, 2, 3,4

Anaemia – A public health problem during adolescence

Recent reports reveal that anaemia prevalence in adolescent girls is very high--

-ranging from 50 % to >90%. In 2006, the overall prevalence of anaemia has 

been reported to be extremely high at 90.1% in adolescent girls 11-18 years 
3old from 16 districts in 4 regions of India . The study also confirms that 85% of 

pregnant women are anaemic. The earlier study from western India reports 
5that in the low income group 80-90% had haemoglobin less than 12% . In a 

study of adolescent girls 10-19 years in urban slums of Southern India Andhra 

Pradesh, anaemia prevalence is reported to be 67.9% - moderate anaemia 
637.05%, mild anaemia 21.42% and 9.4% severe anaemia , while another 

study from Ranga Reddy district of Andhra Pradesh reports anaemia 
7prevalence in girls 13-15 years to be 83% . Whereas undernutrition is 

8reported (stunting) in one-third of adolescent population , prevalence of 

anaemia is almost universal.

A similar high prevalence of anaemia in rural Rajasthan between 73.3% and 
9, 1085.4% has been reported . About 62% of urban adolescent girls from the 

8lower socio economic group are estimated to be anaemic . Anaemia in 

adolescent girls is now recognized to be a public health problem along with 

anaemia in other population groups such as young children and pregnant 

women. The primary cause of iron deficiency and iron deficiency anaemia 

(IDA) is attributed to lack of bioavailable iron from the traditional cereal- based 

diets and low consumption of foods rich in heme iron. 

Iron deficiency anaemia – A situation analysis 

Population profile

· Population = 1103 million 

· Adolescent population = 226 million (20.5%)

· Adolescent girls (10-19 years) = 109.4 million (48.4%)

· Adolescent girls in school (15-19 years) = 16.4 million (15%)

· Adolescent girls out of school (15-19 years) = 38.2 million (
35%)

Anaemia  prevalence

· Iron deficiency anaemia (IDA) prevalence reported to vary 
2, 3from 56% - 90.1%  

· 67.8 – 98.5 million adolescent girls are anaemic

Contributory causes of iron deficiency anaemia

· Traditional cereal based diet – poor bioavailability
2· Early marriage

Ø Median age of marriage = 17.7 years
Ø Percent married by18 years = 58%
Ø Median age at first birth = 20 years
Ø Percentage of adolescents who have begun childbearing      

= 16

Weekly Iron and Folic Acid Supplementation (WIFS) India Case 
4Study

· Place – Lucknow, Uttar Pradesh

· Subjects – 150, 700 schoolgoing and non-schoolgoing 
adolescent (10 – 19 years) girls                      

· Prevalence of anaemia – 92.6% in schoolgoing girls and 
73.3% in non- schoolgoing girls

· Treatment - weekly iron and folic acid supplements (100 mg 
elemental iron and 500µg folic acid) to schoolgoing girls 
(supervised) and non-schoolgoing girls (non supervised). 
Deworming tablets (albendazole, 400 mg) at the beginning 
and after 6 months.

· Impact – Hb levels increased from 105 g / L to 117 g / L in 
schoolgoing girls and 113 g / L to 120 g / L in non-schoolgoing 
girls in 6 months. Anaemia prevalence significantly decreased 
from 92.6% to 58.0% in school going girls and 73.3% to 39% 
in non school going girls. 

· Conclusion – Weekly iron–folic acid supplementation

1

INDIA – PREVENTING IRON DEFICIENCY ANAEMIA AMONG 
ADOLESCENTS

Weekly iron and folic acid supplementation (WIFS) is effective in 
preventing iron deficiency in adolescents

In India, since the mid 1990s efficacy trials have been undertaken to assess the 

effectiveness of weekly dose against the daily doses. Three of these studies 



Recent reports of six studies of WIFS in India covering 8.7 million adolescent 
12girls were reviewed  and it was demonstrated that WIFS (elemental iron = 60 

mg, folic acid = 500 µg) is effective in significantly reducing prevalence of 

anaemia (Figure 2). It was recommended that a weekly iron folic acid 

supplement dose be given with effective counseling for reduction of anaemia.
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                      Figure 2: Change in anaemia Prevalence by States (Hb<120 g/L)

11(Figure I) were included in the global meta - analysis carried out in 1999 . As 

indicated in Figure 3, daily dose was more effective only in Baroda study 

while the other two studies indicated that weekly rather than daily 

consumption of IFA supplement was more cost-effective.

4544

Year N 120 g/L)Total < 70g/L) 70–99g/L) 010 –119 g/L)

Anaemic (haemoglobin < 120 g/L)-% of adolescent girls

 

Non-anaemic

(haemoglobin > 
 

Severe 

(haemoglobin 
 

Moderate 

(haemoglobin 
 

Mild 

(haemoglobin 
 

2003 1,173 73.3 0 7.9 65.4 26.7  

2004 870
 

39.0
 

0
 

1.1
 

37.9
 

61.0
 

2006 301
 

25.4
 

1.6
 

6.5
 

17.3
 

74.6
 

The effectiveness of weekly iron–folic acid supplementation in reducing 

anaemia was studied in schoolgirls and non-schoolgirls selected at random in 

2003, 2004, and 2006. In 2003, only 73.3% girls were anaemic. After 4 years, 

the percentage of girls who were anaemic decreased remarkably to 25.4% 

(Table I).

A district case study implemented in the northern state of Uttar Pradesh further 

supports the need to include WIFS for adolescent girls in the health and nutrition 

programmes of the country. The project entitled UMANG (Uplifting Marriage 
4Age, Nutrition and Growth) was implemented  in two districts of the state. Six 

months of implementation in Lucknow district, ( irrespective of supervised or 

non-supervised provision of supplement) resulted in a significant increase in 

haemoglobin levels and a decrease in the prevalence of anaemia (Figure 3). 

Overall Hb levels (g/L) Overall % anaemia (<12 g/L)
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Figure3: Overall haemoglobin levels (g/L) and anaemia prevalence (%) in SG 
(SchoolGoing – supervised) and NSG (Non – School Going – Non supervised) 
adolescent girls

Table I. anaemia status of combined non-schoolgirls and schoolgirls in 2003, 
42004, and 2006

Cost per beneficiary was calculated and included the cost of IFA supplement, 

educational materials and activities, training and monitoring. In phase 1 the 

annual cost was rather high at Rs 119.62 or about US$3 per beneficiary. It was 

reduced remarkably to Rs 14.60 (US$0.36) per beneficiary when the project 
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A major factor responsible for the success of the large project was motivational 
strategy. Despite weak supervised conditions in non-schoolgirls, timely and 
repeated counselling with the emphasis on the positive attributes of weekly 
iron–folic acid supplementation appeared to have contributed to the 
significant positive outcome. 

The present findings confirm that even in a large-scale project with weekly 
supplementation, appropriate counselling can overcome poor compliance. A 
focus on the positive attributes of weekly iron–folic acid supplementation 
appeared to be as effective as supervised intake of the tablets. 

· Recognizing the importance of the adolescent population in achieving 
overall health and development of the country, a Government of India 

13 Consultation meet in 1998 proposed implementation of 
demonstration projects at the district level with weekly administration 
of iron - folic acid supplements. Anaemia during adolescence has been 
recognized as a problem since 2000 and many states introduced 
provision of routine iron-folic acid through the Adolescent Girls 
Scheme (AGS) of the Integrated Child Development Services (ICDS).

· The Government of India in the policy guidelines on anaemia control 

recognizes the importance of addressing anaemia in adolescent girls. 

Provision of weekly Iron folic tablets (WIFS), the “big” tablet 

given to pregnant mothers, is recommended to be made an integral 
14part of anaemia control . 

Preventing iron deficiency anaemia among adolescent girls - 
Moving forward

Yearly per capita cost

(Rs)

119.62

58.60

14.60

Table 2: Cost of the intervention

Year

Number of 
beneficiaries  

 

 
Yearly per capita cost 

(US$) 

2003 3,800  2.96 

2004 22,695  1.45 

2006
 

150,700
  

0.36
 

implementation moved from the pilot phase in one block in 2001–02 to 

covering the entire district in 2006. (Table 2).The district level project 

demonstrated that the WIFS programme built on ongoing programs costs only 

about a third of a dollar per beneficiary annually. Moreover, the cost is 

significantly reduced when the implementation is shifted from an 

experimental project to a programme model and is linked to ongoing health or 

education programmes.
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The new Adolescent Girls. Scheme and school system offer 
opportunities to include WIFS in the package of services for 
adolescent girls.

· WIFS has been included in the package of interventions for 
adolescent health in the State Plan of Actions of a number of states 
under the National Rural Health Mission.

·

· It is proposed to include WIFS in the revised Adolescent Girls 
Scheme being finalized by the Ministry of Women and Child 
Development of the Government of India.
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Source: 1, 2, 3

Anaemia – A public health problem during adolescence

1, 4 A fourth of the adolescent population is anaemic in Indonesia. Among pre-

pubertal boys anaemia prevalence is reported to be higher (24.5%) as 

compared to pubertal boys (12.1%). On the other hand, risks for girls continue 

to remain high even after they reach puberty. Prevalence is higher in poorer 
1segments. As per the National Household Health Survey 2001 , 30% of 

adolescent girls (10-19 years) were anaemic with Hb levels below 12%.  In  

the 10-14 years group, anaemia prevalence was over 45%. Anaemia 

prevalence continues to be high during pregnancy--every second pregnant 

mother (51%) was anaemic and almost every second postpartum mother 

(45%) and young child (40.5%) was anaemic. The risk of mother dying was 1 

in 65 in Indonesia as compared to 1 in 1000 in Thailand. There is inadequate 

knowledge of the causes and serious implications of iron deficiency and 

anaemia among young people in the country (Table I). 

to 5.7% in 12 weeks. Low iron dosage also resulted in less 
side effects.

· Conclusion – WIFS is effective in reducing and preventing 
anaemia in adolescents.

Moving forward

Formulation of country policy with the focus on:

· implementation of the WIFS programme for girls, in school 
and out of school,

· Institutionalising biannual deworming, and delaying the 
age of first conception. 

· Such a package of interventions is essential to prevent 
anaemia and for achieving the MDG of reducing MMR of 
240 in 2008 to 100 by 2015 (World Health Statistics,  2011). 

Iron deficiency anaemia – A situation analysis 

1Population profile

· Population = 222 million

Adolescent population = 41.8 million (18.8%)

Adolescent girls (10-19 years) = 20.6 million (49.2%)

Adolescent girls in school (15-19 )=13.2 
million(52.8%)

Adolescent girls out of school (15-19 ) = 4.5 million 
(18.2%)

Anaemia prevalence

Iron deficiency anaemia (IDA) prevalence reported to be 
130%  

7.5 million adolescent girls are anaemic

Contributory causes of iron deficiency anaemia

Dietary intake of iron less than two thirds of RDA

Rice based diet – poor bioavailability of iron

Meal skipping – irregular eating pattern

Worm infection and poor sanitation

Early marriage
2Ø Median age of marriage = 19.8 years
2Ø Percent married by18 years = 33.7%

2Ø Median age at first birth = 21.5 years

Weekly Iron and Folic Acid Supplementation (WIFS) Indonesia 
3Case Study

Place – East Jakarta

Subjects - 360 post-menarche adolescent (14 – 18 years) 
girls, enrolled in government senior high school 
Prevalence of anaemia – 21.1%

Treatment – Daily and weekly (low-60 mg and high-120 
mg iron content) iron and folic acid supplements        

with addition of vitamin A (6000 µg) and vitamin C (60 mg). 

First 8 weeks supervised  while 9-12 weeks non 

supervised. Deworming with single 500 mg dose of 

melbendazole 

Impact – Weekly supplements with low iron content were 
most effective - anaemia prevalence decreased from  20%

·

·

· years

· years

·

·

·

·

·

·

·

·

·

·

·

·

INDONESIA – PREVENTING IRON DEFICIENCY ANAEMIA 
AMONG ADOLESCENTS 

Low dietary iron intake, often below two thirds of the recommended 

allowances, is the major cause of anaemia in Indonesia. In the rice based diet 

of the country, bioavailability of iron is poor.  High bioavailability iron rich 

foods are usually expensive and are seldom consumed. Moreover, during 

adolescence meal skipping and an irregular eating pattern is  common . Worm 

infection and poor sanitation is also considered important contributory factors 
2to anaemia.  As per the Indonesian Demographic Health Survey , 13% of rural 

and 4%of urban women begin child bearing between 15-19 years of age. The 
4average age of menarche is 11 years . Early conception further contributes to 

anaemia. The median age at first birth is about 21.5 years and about 19% 
5women  are reported to have their first child before reaching 



Impacts of the supplements were investigated in terms of the composition of 

supplements (60 mg compared with 120 mg iron), the frequency of 

supplementation (weekly compared with daily) and the duration of 

supplementation (8 weeks compared with 12 weeks) and the effect of 

supplementation on iron status six months after the last dose. Side effects were 

also recorded. The supplements were taken during a break in the teaching 

schedule and no strict prescription was given regarding ingestion of iron tablet 

with or without meals or snacks. All subjects were dewormed with a single 

500mg dose of mebendazole since infestation with Trichuris trichiura was 

reported in almost one third of the girls investigated. For the first 8 weeks, the 

ingestion of tablets was supervised while during 9-12 weeks it was not 

supervised. Blood samples were collected at baseline and after 8 and 12 

weeks of supplementation. To determine the longer term effect of 

supplementation, blood samples were again collected 6 months after the 12 

week supplementation period or 9 months after the baseline. 

The beneficial effect of supplements on iron and retinol status is shown in 

Table 3. Weekly supplements with 60 mg iron and 6000µg of retinol was most 

efficient in improving haemoglobin and retinol status and gave good results in 

building iron stores when used over a period of 12 weeks. A weekly 

supplement of 60 mg  was considered better since side effects such as nausea 

and vomiting were noted to increase with 120mg iron weekly supplements. 

The effect of supplementation  remained for a prolonged period of time -daily 

and weekly supplementation had similar effects on ferritin status even after 6 

months.

1Micronutrient supplement administered every school day from Monday to Friday
2Micronutrient supplement administered on Friday, with a placebo from Monday to Thursday
3Placebo administered every school day from Monday to Friday

A study undertaken in Indonesia highlighted that weekly IFA supplementation 

rather than daily supplementation is effective. The study by Angeles-Agdeppa 
6et al  in 1997 was carried out in East Jakarta. Subjects were girls aged 14-18 

years enrolled in a government senior high school. The prevalence of 

anaemia; with haemoglobin below 120 g/L was 21.1%. Composition of 

supplements and frequency of intake is presented below in Table 2. 

Weekly iron and folic acid supplementation (WIFS) is effective in 
preventing iron deficiency anaemia in adolescents

Content of supplements

Treatment group

 
Iron (mg)

 
Retinol (µg)

 
Vitamin C (mg)

 
Folate (mg)

Daily1 60
 

750
 

60
 

250
 

Weekly

Low iron content 2
 60

 
6000

 
60

 
500

 

High iron content 2

 
120

 
6000

 
60

 
500

 
Placebo3 0 0 0 0

Table 2: Composition of supplements and frequency of intake
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18 years of age. The risk of maternal mortality can be aggravated by the 

existence of anaemia and other infectious diseases.

Table 3: Prevalence of low concentrations of haemoglobin and ferritin at baseline and 
after 12 weeks of supplementation 

Treatment Proportion having low levels of

Haemoglobin < 120 g/L

 

Ferritin < 15 µg/L

 

0 week

 
12 week

 
0 week

 
12 week

Daily (n=64)
 

15.6
 

7.8
 

21.9
 

1.6
 

Weekly

Low iron content (n=70)*
 

20.0
 

5.7
 

32.9
 

5.7
 

High iron content (n=64)**

 
15.6

 
7.8

 
35.9

 
7.8

 
Placebo (n=75) 17.3 21.3 30.7 36.0

*  60 mg Fe, 6000 µg retinol, 500 mg folic acid and 60 mg vitamin C
** 120 mg Fe, 6000 µg retinol, 500 mg folic acid and 60 mg vitamin C

Causes of anaemia Women (%)

15

  

Lack of consumption of meat, 

fish and liver

 
23.1

-19 

24.4

20-24  

Lack of consumption of 

vegetables and fruits
 28.5

 
23.5

  

Bleeding 2.9 1.9  

Menstruation
 

1.9
 

3.5
  

Malnutrition

 
9.9

 
13.1

  
Infectious diseases

 

0.4

 

0.5

  Other 41.9

 

49.4

  
Don’t know 24.7 15.1

15-19

22.1

19.0

1.4

0.7

10.9

0.3

34.5

31.6

20-24

23.9

23.7

4.0

1.7

12.6

0.4

37.9

27.5

3
Table 1: Knowledge of causes of anaemia among young people in Indonesia, 2002-2003

Men (%)
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The study findings reiterate the findings in different parts of the world that 

weekly supplementation with 60 mg elemental iron is more beneficial than 

daily supplementation in preventing iron deficiency and IDA among 

adolescents.

· The national guidelines on state policy issued in 1993 adopted a 
strategy to improve health and nutritional status of  the population 
by improving the quality of health services and promoting a 
healthy life style with adequate housing and sanitation. Towards 
improving health and social status of women, an effort 
was made to increase the median age at marriage and first 
birth. Efforts to prevent anaemia in adolescent girls should be 
 made an integral part of this policy. 
The current iron-folic supplementation programme for pregnant 
women should be expanded to non-pregnant women, including 
adolescent girls. 
Studies on adolescent girls undertaken in the country highlight the 
effectiveness of WIFS compared with daily suppliments in restoring 
Hb levels. Weekly IFA supplementation or WIFS (each tablet a  
minimum 60 mg Iron and folic acid 400ug) is recommended.
Secondary schools offer an opportunity to reach adolescent girls. 
Today about 60% of girls are enrolled in junior secondary school 
and therefore the school health programme provides a potential  to 
address anaemia. All secondary schoolgirls should be given weekly 
Iron and Folic acid (IFA) tablet (Iron 60mg and folic acid 400µg) and 
a strategy should be developed for reaching girls not in school.
Additionally, health and nutrition education for adolescent girls as 
well as boys is critical for influencing dietary practices. 
In regions where there are possibilities of haemoglobinopathies, a 
screening procedure is suggested before an  iron supplimentation 

7programme is launched . 

·

·

·

·

·

Preventing iron deficiency anaemia among adolescent girls - 
Moving forward
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Iron deficiency anaemia – A situation analysis 
1Population profile

· Population = 0.3 million

· Adolescent population = 0.08 million (17%)

· Adolescent girls (10-19 years) = 0.03 million (48%)

· Adolescent girls in school (15-19 years) = 0.01 million (21%)

· Adolescent girls out of school (15-19 years) = 0.007 million 
(9%)

Anaemia prevalence

· No data available on prevalence of iron deficiency anaemia in 
adolescent girls

2· Iron deficiency anaemia (IDA)in pregnant women = 34.7%
2· Iron deficiency anaemia (IDA) prevalence in children = 31.7%

Contributory causes of iron deficiency anaemia

· Dietary data not available
1· Median age of marriage = 18 years

Weekly Iron and Folic Acid Supplementation (WIFS) Maldives Case 

Study 

None 

Integrating the WIFS programme for girls, in school and out of school 

in the  health, education system and country policy and delaying age 

of marriage, is essential for preventing anaemia, building 

prepregnancy iron stores and for achieving the MDG of reducing 

MMR of 37 in 2008 to 25 by 2015 (World Health Statistics, 2011). 

Moving forward

MALDIVES – PREVENTING IRON DEFICIENCY ANAEMIA
 AMONG ADOLESCENTS 

Source: 1, 2, 3

Anaemia – A public health problem during adolescence

Data on prevalence of anaemia among pregnant women indicates that more than 

one third of pregnant women are anaemic. However, data on anaemia in 

adolescent girls has not been reported.

For reducing prevalence of anaemia during pregnancy, it is critical to address 

anaemia in girls during the adolescent phase of life. Overcoming iron 

deficiency and preventing anaemia in girls, through weekly IFA 

supplementation, will not only build the pre-conception iron reserves for safe 

motherhood but will also positively influence cognition and physical growth, 

work output, school concentration as well as reduce morbidity, and fatigue. 

1  Maldives has a population of 329, 000 . The data of 2005 reveal that the 

maternal mortality rate is 72. Iron Deficiency anaemia is recognized as a major 

factor associated with the high MMR with about 57% adolescent girls (15-19 

years), 55% pregnant women and 50% non-pregnant women being reported 
2anemic . Universal coverage for all adolescent girls, and in fact all women in 

the reproductive age, with weekly IFA supplements would be a cost-effective 

intervention not only to reduce anaemia but in positively influencing in the 

achievement of MDGs (see Table 1).

Weekly iron and folic acid supplementation (WIFS) is effective in
 preventing iron deficiency anaemia in adolescents

(Note– Efficacy trials not reported from Maldives)

Preventing iron deficiency anaemia among adolescent girls - 
Moving forward

3, 4,5Table 1 :Health and Nutrition Profile – MDGs

Indicator
 

1990
 

2000
  

2015
 

32 21 

48 30 

46-52 30 

  

IMR

U5MR

Underweight

LBW

MMR 500 78 

2005

12  

16  

27  

9*  

72  

2009

11  

13  

 

 

37* 

11  

16  

23  

 

25  

 

 

 

 

 

*2008
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Weekly iron and folic acid supplementation (WIFS) is effective in 
preventing iron deficiency anaemia in adolescents

(Note– Efficacy trials not reported from Myanmar)

Iron deficiency anaemia – A situation analysis 

1Population profile

· Population = 50.5 million

· Adolescent population = 10.4 million (20.7%)

· Adolescent girls (10-19 years) = 5.1 million (49.5%)

· Adolescent girls in school (15-19 years) = NA

· Adolescent girls out of school (15-19 years) = 2.7 million 
(54%)

Anaemia prevalence

2· Iron deficiency anaemia (IDA) prevalence reported in 45.2%    
women

Contributory causes of iron deficiency anaemia

· Diet data not available

· Worm infestation

· Early marriage
3Ø Mean age at first marriage = 26.1 years 

3Ø Percent married by18 years = 11%
3Ø Median age at first birth = 22 years

Ø Adolescent pregnancy is not common 
Ø 1.9% start childbearing at age15, 8.2% before the age 

318

Weekly Iron and Folic Acid Supplementation (WIFS) Myanmar 

Case Study 

None

Integrating the WIFS programme for girls, in school and out of 

school in the health, education system and country policy for 

health and care of youth, institutionalising biannual deworming 

and delaying the age of first conception,  is essential to prevent 

anaemia and for achieving the MDG of reducing MMR of 240 in 

2008 to 63 by 2015 (World Health Statistics, 2011). 

Moving forward

MYANMAR  – PREVENTING IRON DEFICIENCY ANAEMIA 
AMONG ADOLESCENTS 

Source: 1, 2, 3

Anaemia – A public health problem during adolescence

Anaemia prevalence is reported to be high among women and children. 

Studies conducted between 1978-80 indicated that prevalence of anaemia 
4among women was 58-80% . The National Nutrition Survey, 2002 showed 

that 26% of 10-18 year old adolescents were suffering from some form of 
5 2anaemia . Micronutrient Survey 2003  indicated that the prevalence of 

anaemia among pregnant mothers remained high though a regional variation 

was observed. (Figure I). The Micronutrient Survey 2005 indicated prevalence 

of anaemia at 45.2 % in women and was found to be associated with iron 

deficiency and worm infestations. The prevalence was significantly higher in 

the Hills than in other regions.

Dietary data on iron intake is not reported. However, the diet being 

traditionally rice based, bioavailability of iron is poor. This could be one of the 

causes for high prevalence of iron deficiency anaemia.
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· The New Health Care Project for Adolescent Youth is being 
implemented as a WHO funded programme under the National 

6Health Plan 2001-2006 . 
· The School and Youth Health Project, in collaboration with WHO 

has recently initiated a process to develop an adolescent health  
strategic plan 2005-2009. This is a part of actions to accelerate 
efforts  “to lift health, fitness and education standards” of the entire 
nation and for achieving the MDG goals. Taking into 
consideration the critical role played by deficiency of iron in
influencing MMR, LBW, IMR and under five mortality, it is 
desirable that the weekly iron supplementation programme for 
adolescence girls (in school and out of school) is integrated in the 
health and education systems of the country and integrated into the 
policy for health and care of youth. In fact, building iron stores 
during adolescence itself will be beneficial since it has been
 observed that in spite of decades of intervention with iron-folic acid 
supplements during pregnancy, a significant reduction in anaemia 
prevalence has not been achieved. Programme interventions must 
start prior to pregnancy and efforts should be made to introduce and 
implement weekly iron-folic acid supplementation from 
adolescence itself.

· The weekly iron-folic acid supplementation programme could be 
phased out when dietary interventions, including food fortification, 
is in place.
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7*, 8,10Health and Nutrition Profile – MDGs

References 

Indicator
 

1990
 

2000
  

2015
 

98
 55 

130 78 

39 35 

  

IMR

U5MR

Underweight

LBW

MMR 232 255 

2005

50  

67  

32  

 

380 

2009

54  

71  

 

 

240* 

28  

39  

19  

 

63  

 

 

 

 

 

*2008

31.8

· The reproductive Health Project accords high priority to adolescent 
health. 

Preventing iron deficiency anaemia among adolescent girls - 
Moving forward
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Moving forward

Formulation of country policy with focus on:

· implementation of WIFS programme for girls, in school and 
out of school, 

· institutionalizing biannual deworming, and 

· delaying the age of first conception. 

Such a package of interventions is critical to prevent 

anaemia and for achieving the MDG of reducing MMR of 

380 in 2008 to 134 by 2015 (World Health Statistics, 2011). 

Iron deficiency anaemia is the most common nutritional problem in Nepal 
5affecting approximately 39% women in the age group15-19 years . 

3According to the 1998 Nepal Micronutrient Status Survey (NMSS) , 72% of 

women under the age of 20 years were anemic. In a study conducted by the 
4Ministry of Health in the Central Development Region of Nepal , prevalence 

of anaemia among adolescent girls was as high as 46%. 

A distinct variation in prevalence of anaemia, according to ecological zone, 

has been reported. The highest level of anaemia is reported by NMSS in the  
3Terai region followed by the Mountainous regions . Kathmandu was reported 

to have the highest prevalence of anaemia (54%) followed by Lalitpur (50%) 

and Bhaktapur (33%). Moreover, in Nepal a high prevalence of anaemia has 

been reported among special ethnic groups such as Lama, Tamang and 
6Sherpa .

Anaemia – A public health problem during adolescence
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5Figure I: Prevalence of anaemia in women aged 15-19 years

Iron deficiency anaemia – A situation analysis 

1Population profile

· Population = 27 million

· Adolescent population = 6.3 million (23.3%)

· Adolescent girls (10 -19 years) = 2.6 million (42.5%)

· Adolescent girls in school (15-19 years) = NA

· Adolescent girls out of school (15-19 years) = 1.2 million (48%)

Anaemia prevalence

· Iron deficiency anaemia (IDA) prevalence reported to vary 
2,3between 33% - 68.8%  

· 0.8 – 1.7 million adolescent girls are anaemic

Contributory causes of iron deficiency anaemia

· Dietary intake of iron inadequate in 71% women

· Irregular eating pattern and high consumption of potato and 
4snacks, poor food diversification

· Parasitic infection

· Early marriage
5Ø Median age of marriage = 16.8 years
5Ø Percent married by18 years = 63.2%

5
Ø 40% married adolescents begun childbearing by age 19  

5
Ø Median age at first birth = 19.9 years

5Ø 21% adolescent girls (15-19 years) are mothers / pregnant

2Weekly Iron and Folic Acid Supplementation (WIFS) Nepal- Case Study  

· Place – Dharan Municipality of Nepal

· Subjects – 225 girls from middle socio economic groups 
between ages 11-18 years 

· Prevalence of anaemia – 68.1% - 70.1% 

· Treatment – daily (supervised) and weekly (supervised) iron 
and folic acid (Ferrous sulphate 350 mg and folic acid 1.5 mg) 
supplements  (WIFS) for 14 weeks

· Impact – Anaemia (haematocrit < 36) prevalence 
decreased  from 68.6% to 20% in daily group, 70.1% to 
13.4% in weekly group and 68.1% to 65.3% in control group 
in 14 weeks

· Conclusion – Supervised WIFS (low cost and high 
compliance) is more effective than supervised daily IFA 
administration in reducing and preventing anaemia in 
adolescent girls.

NEPAL  – PREVENTING IRON DEFICIENCY ANAEMIA 
AMONG ADOLESCENTS 

Source: 1, 2, 3
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A study was conducted on a group of girls from grades 8-12 in the Dharan 
2municipality . Girls from middle socio- economic groups between ages 11-18 

years (N=225) were divided in three groups---one group received Iron-folic 

acid (Ferrous Sulphate 350 mg and Folic acid 1.5mg ) daily while the other 

group received the dosage weekly for  a period of 14 weeks. The third group 

did not receive any drug. The weekly group consumed iron-folic acid tablets, 

under supervised conditions, on a fixed day of the week. For the daily group, 

parents were handed over a week's supply with instructions to give a daily 

dose.

As shown in Table 2, the prevalence of anaemia (defined as hematocrit less 

than 36%) declined significantly (p < .001) from  68.6% to 20% in the group 

receiving  supplement while in the weekly supplementation group, 

anaemia decreased from 70.1% to 13.4%. The prevalence of anaemia in the 

non-supplemented group changed little--from 68.1% to 65.3%. The study 

proved that supervised weekly iron supplementation is as effective daily 

administration in a supervised situation. In the daily supplementation group, 

the drop out rate was almost double compared to weekly dose since the 

compliance was poor.  

daily

The study confirms that weekly supervised iron-folic acid administration is an 

effective alternative to daily administration. Moreover, the study 

Weekly iron and folic acid supplementation (WIFS) is effective in 
preventing iron deficiency anaemia in adolescents

2Table 2 --Impact of haematinic therapy on prevention of anaemia

Group A daily 

supplementation 

(n=70)*

 
Group B weekly 

supplementation 

(n=67)

 
Group C control 

(n=72)

 

Pre - supplementation
 

No. (%) Anaemic 48 (68.6) 47 (70.1) 49  (68.1)

Mean Haematocrit + SD# 32.9 + 3.5 33.2 + 3.6 34.2 +  2.9

Post - supplementation
 

No. (%) Anaemic

 

14

 

(20)

 

9

 

(13.4)

 

47

 

(65.3)

Mean Haematocrit + SD# 41.0 + 5.6 40.4 + 4.9 34.1 + 3.3

* Ferrous sulphate = 350 mg and Folic acid = 1.5 mg

# Prevalence of anaemia defined as haematocrit < 36%

The results of NMSS also reveal a relationship of prevalence of anaemia with 

the level of education ---- the prevalence of anaemia is lower among girls with 

higher education (figure 2). Early marriage is the key factor contributing to 

very poor enrolment of adolescent girls in school. Early marriage and early 

conception is linked to low maternal weight, height, body mass index with 

adverse effect on maternal mortality and higher chances of low birth weight. 

Similarly girls who are from the wealthy class have lower prevalence of 

anaemia whereas no significant difference is observable among the girls from 

the middle and lower economic status. Similarly, a study conducted among 

school girls aged 14-17 years in Kathmandu valley confirmed that anaemia 

was a severe nutritional problem in adolescent girls even in urban areas where 
764% of the girls are reported to be anaemic . In a study undertaken by Shah 

2and Gupta (2002)  in the semi-urban setting in adolescent girls aged 11-18 

years, the overall prevalence of anaemia was found to be 68.8%, with 

hematocrit level less than 36, as per the WHO cut off.  Mostly anaemia  is 
7ignored since a  majority of these girls do not realize that they are anaemic .

Figure 2: Prevalence of anaemia by education among adolescent girls aged 14-19 years in 
3the Central Development Region

The most common cause of anaemia in Nepal is considered to be inadequate 

intake of iron from food followed by parasitic infection since data reveals that 
5only 34% of women aged 15-19 consumed iron rich food . Anaemia 

prevalence in the urban area has also been associated with a poor pattern of 
4food consumption and a long-term exposure of under-nutrition . 
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demonstrates that provision of weekly supplement to adolescent girls through 

school based programme lowers the prevalence of anaemia in areas with high 

prevalence of iron deficiency and iron deficiency anaemia. Provision of 

weekly instead of daily dosage is not only effective but also would reduce cost 

and improve compliance. Prevention of anaemia should also include de-
8worming since data of Shah and Baig (2001)  indicate that among pregnant 

women at antenatal clinic at Dhankuta district, 58.9% women were anaemic 
9and 46.5% had helminthic infestation. A study undertaken by Curatale et al  

showed a significant relationship of anaemia with helminthic infestation in 

school children. Administration of de-worming therefore is crucial in anaemia 

prevention programmes  for adolescent girls. 

· The antenatal iron supplementation programme was introduced 
in Nepal over two decades. However, coverage and compliance 
was reported to be poor. With the “Intensified Antenatal Iron 
supplementation Programme (IAISP)”, the coverage of IFA 
supplementation in pregnant women increased to 68% in 2002-
2003. Efforts for reducing anaemia during pregnancy would be 
much more effective if iron reserves are built prior to pregnancy.

· The National Adolescent Health and Development Strategy 
(NAHDS) 2000 aims to improve  access to and coverage of the 
overall programme with quality assurance for adolescents--who 
make up more than one fifth of the population . The package of 
services include information, education and counseling on human 
sexuality towards developing responsible sexual behaviour and 
responsible parenthood. 

· Nutrition education as well as weekly provision of iron 
supplements to girls in school as well as those out of school should 
be considered to be made a part of the NAHDS. 

· Additionally, promoting fortification of flour with nutrients should 
be encouraged since a pilot project is already being implemented In 
Nepal to experiment with a technology for small scale fortification 
of  flour with iron, vitamin A and folic acid. 

1. World Health Organization, Regional Office of South-East Asia. 
Adolescent health – Nepal factsheet. In: Adolescent health at a 

glance in South – East Asia Region. New Delhi: WHO-SEARO, 
2007.

Preventing iron deficiency anaemia among adolescent girls - 
Moving forward
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Iron deficiency anaemia – A situation analysis 

1Population profile

· Population = 19.2 million

· Adolescent population = 3.5 million (18.3%)

· Adolescent girls (10-19 years) = 1.7 million (49.4%)

· Adolescent girls in school (15-19 years) = 1.5 million
 (89%)

Anaemia prevalence

· Iron deficiency anaemia (IDA) prevalence reported to vary 
2, 3between 11.1% - > 50%  

· 0.1 – 0.8 million adolescent girls are anaemic

Weekly Iron and Folic Acid Supplementation (WIFS) Sri Lanka Case 
4, 5Studies 

4Case study 1  

· Place – 5 districts (Vavuniya, Monaragala, Rathnapura, 
Hambantota, Ampara)

· Subjects – 1200 children of grade 7 and 10 (120 children / 
grade / district (6 schools))

· Prevalence of anaemia – 12% - 22.7%

· Treatment – Vitamin A mega dose and melbendazole on 
first day followed by weekly iron and folic acid 
supplements (WIFS) containing 200mg ferrous sulphate (60 
mg elemental iron), 250 µg folic acid and 100 mg vitamin C 
for 6 months under supervision of teachers

· Impact – Anaemia prevalence decreased in two districts in 
6 months (Vavuniya – 49.8% coverage, 22.7% to 12.7%, 
Monaragala – 38.8% coverage, 17.2% to 13.2%). In other 3 
districts coverage was poor (16.4% - 25.9%) due to 
irregular supply of supplements

· Conclusion –Despite low coverage (38% - 50%), WIFS is 
effective in reducing and preventing anaemia in adolescent 
girls in 6 months

5Case study 2  

· Place – Colombo district

· Subjects – 659 adolescent school girls (10 – 17 years)  

· Prevalence of anaemia – 21%

SRI LANKA  – PREVENTING IRON DEFICIENCY ANAEMIA
AMONG ADOLESCENTS

· Treatment – A double blind trial – following deworming, 
IFA dosage given for 8 weeks under supervision - daily (5 
days) and weekly (1 day, 4 days placebo) iron and folic acid 
(60 mg  iron, 250 µg folic acid and 100 mg vitamin C) 
supplements 

· Impact –Anaemia prevalence decreased in 8 weeks from 

25% to 9.5% in weekly group, 18.5% to 8.6% in daily 

group and 19.8% to 13.4% in placebo. Side effects 

experienced by 0.01% only.

· Conclusion –WIFS is effective (simple to administer, cost 
effective, greater compliance and fewer side effects) in 
reducing and preventing anaemia in adolescent girls 

· Introduction of WIFS and biannual deworming through 
the school system is recommended for prevention of 
anaemia. 

· Such a package of intervention is critical to build 
prepregnancy iron stores and for further reducing MMR of 
39 in 2008 to the MDG of 36 by 2015 (World Health 
Statistics, 2011).

Moving forward

Source: 1, 2, 3,4, 5, 

Weekly iron and folic acid supplementation (WIFS) is effective in 
preventing iron deficiency anaemia in adolescents

A study of adolescents aged 11-19 years indicated that the prevalence of 
6anaemia in the  adolescent population is 31.65% in boys and 40% in girls . 

The prevalence of anaemia in the adolescent age group is very similar to the  
736% reported in pregnant women . However in a nationally conducted cross 

2 sectional study conducted in 6264 school adolescents aged 10-15 years, the 

overall percentage prevalence of anaemia was only 11.1%. The highest 

prevalence (37%) was noted among 14 year old girls.  The low prevalence may 

be due to early stages of iron deficiency and absence of overt anaemia as 
8reported in an earlier study of 14 – 18 years old .

3A recent cross sectional anaemia prevalence study  in adolescent girls aged 12-

16 years in Galle district reported that in adolescent girls, haemoglobin 

concentrations ranged from 113.8 and 114.6 g/L and the prevalence of 

anaemia continued to be over 50% with the  increase in age. However, in case 

of male adolescents, anaemia prevalence was reported to decrease with 

increase in age - from 71.4% to 44.1%. 



7978

5Study 2: In another efficacy study in Sri Lanka , impact of daily and weekly 

supplementation of iron-folic acid on 659 adolescent school girls (10-17 

years), enrolled from classes 6 - 10 in 9 schools in the district in Colombo, were 

studied. These girls were divided in three groups and were studied in an 8 

week double blind trial. All the groups received supplements or a placebo 

replacement for supplement for 5 days a week i.e. one group received 60mg 

iron, 250 µg folic acid and 100mg vitamin C daily from Monday to Friday. The 

second group received the same supplement weekly on a fixed day (Mondays) 

and for the remaining 4 days received a placebo. The third group was given 

only a placebo from Monday to Friday.  The teachers administered the tablets 

at the time of marking attendance registers at around 9 am. All the participants 

were de-wormed at the beginning of the study.
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4Study I: Jayatissa and Rajaratne  studied the impact of iron supplementation 

among adolescents for a planned period of 6 months. The study was 

undertaken in 5 of the 25 districts. Teachers were trained to carry out the 

programme. All children of grade 7 - 10 were given weekly supplements on a 

fixed day.  On the first day, vitamin A mega dose and mebendazole were 

given. The weekly supplement contained 200mg Ferrous Sulphate (60 mg 

elemental iron), 250 µg folic acid and 

 

100 mg vitamin C. Despite supervision 

by teachers, the coverage with supplements was over 30 % in only two of the 5 

districts while in the remaining two districts it was poorer. The reasons for poor 

coverage was irregular supply of supplements, school holidays etc. 

About a third of the total children were assessed for haemoglobin. In districts 

where the supplement coverage was over 38%, there was a remarkable 

reduction in prevalence of anaemia --- district Vavuniya (from 22.7% to 

12.9%) and district Monaragala districts.(from 17.2% to 13.2%). In the 

remaining 3 districts, with poor coverage of children with supplements, no 

decrease in anaemia prevalence was observed (Figure I). The study proved that 

despite a low coverage of about 38% - 50%, weekly dose was effective in 

reducing anaemia and it was recommended that weekly iron supplementation 

programme, with the involvement of health and education sectors should be 
thimplemented for at least a period of 6 months for adolescents in 7-10  grade.

Two studies on WIFS trials are reported. Both studies were conducted 
in school situations. 

Figure I: Comparisons of anaemia prevalence in districts - % of children covered 
with supplements (reference 5) 

The dropout rate was 4.5%; reasons for dropping out were side effects in 52%, 

left school 32%, at doctor's advice to take some other treatment (16%). A total 

of 659 girls completed the study. The number of girls in each of the three 

groups i.e. weekly, daily and placebo groups were almost the same - 220 

(33%), 222 (34%) and 217 (33%) respectively. The side effects were reported 

by a total of 16 girls in the study, 11 in daily supplement groups and 5 in 

weekly group which included sleepiness, abdominal pain, constipation, rash 

and nausea. 

The girls were classified anemic according to the age- specific cut offs for initial 

haemoglobin values (for over 12 years and under 12 years of age, 12 and 11.5 

g/dl respectively). Daily and weekly supplementation had greater effect on 

haemoglobin levels than placebo. The overall prevalence of anaemia was 

21.1%. The prevalence of anaemia was reduced from 25% to 9.5% by weekly 

supplementation and from 18.5% to 8.6% by daily supplementation and in the 

placebo group from 19.8% to 13.4% (Figure 2).  The rise in haemoglobin in 

the placebo group could be attributed to deworming. 

About 8%-9% girls remained anaemic despite daily or weekly doses. More 

prolonged treatment or addressing deficiency of other nutrients could possibly 

facilitate in reducing anaemia prevalence. The impact of daily or weekly dose 

on haemoglobin levels was not significantly different. However, daily 

administration of iron produced a greater increase in serum ferritin levels than 

the weekly dosage while there was no change in ferritin levels for the placebo 

group. The unit cost of weekly supplement was only US $ 0.05.
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Since 1990, the government has demonstrated commitment to strengthen 

maternal and child health services. With over 35% adolescent girls anaemic, it 

is critical to prevent anaemia in the prepregnancy stage. Over 65% of 

adolescent girls could be reached through the school system using a fixed day 

approach. A strategy needs to be formulated to reach out of school girls. 

1. World Health Organization, Regional Office of South-East Asia. 
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Figure 2: Prevalence of anaemia and serum ferritin level   (in a sub sample) before and 
after 8 weeks of treatment

The study demonstrated that weekly supplementation is simple and 

economically advantageous to improve Hb status of adolescent girls. 

Moreover, consumption of weekly supplements generates fewer side effects 

resulting in increased compliance. The compliance of weekly dose of IFA 

would be further enhanced if the supplements are administered through 

school systems. 

The results of this study support introduction of a policy of administering 

weekly doses of iron for prevention of anaemia in adolescents. The study 

recommends introduction of a system of fixed day weekly iron 

supplementation programme in secondary schools of Sri Lanka for controlling 

anaemia among adolescents on a long term basis.  
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Iron deficiency anaemia – A situation analysis 

1Population profile

· Population = 64.3 million
Adolescent population = 10.6 million (16.6%)
Adolescent girls (10-19 years) = 5.2 million (49.6%)
Adolescent girls in school (15-19 years) = 3.6 million 
(69.4%)

Anaemia prevalence

No data available on prevalence of iron deficiency anaemia 
in adolescent girls
Iron deficiency anaemia in reproductive age = 17.3%
Iron deficiency anaemia (IDA) prevalence in pregnant 
women reduced from 30%-40% in 1986 to 15% during the 

th4  National Survey

Contributory causes of iron deficiency anaemia

Rice based diet – poor bioavailability of iron
2Genetic haemoglobinopathies

Chronic inflammatory disorders
Parasitic infection 

Weekly Iron and Folic Acid Supplementation (WIFS) Thailand -
3Case Study  

Place – Hat Yai rural area, Songkhla Province, Southern 

Thailand

Subjects - 397 school children (6-13 years) from socio-

economically disadvantaged community 
Prevalence of anaemia – 22.7% - 29.8%
Treatment – Deworming (400 mg albendazole) at 0 and 12 
weeks. Daily and weekly iron supplements (60 mg 
elemental iron) for 16 weeks under supervision   
Impact – Anaemia prevalence decreased from 27.8% to 0% 
in daily group and 29.8% to 0% in weekly group in 16 
weeks.
Conclusion – WIFS was  superior to daily supplementation 
on IQ levels  and cognitive functions

·

·

·

·

·

·

·

·

·

·

·

·

·

·

·

·

Moving forward

A package of interventions is critical to build pre-pregnancy iron 

stores and for further reducing anaemia to < 10 %, as per the Eighth 

Economic and Social Development Plan. The interventions should 

include:

·

·

·

Deworming
Introduction of WIFS in situations where anaemia 
prevalence is over 20% in girls; such 

Such a reduction in anaemia will further accelerate reduction of 

MMR of 48 in 2008 to the MDG of 9 by 2015 (World Health 

Statistics, 2011).

Dietary diversification 

THAILAND  – PREVENTING IRON DEFICIENCY ANAEMIA 
AMONG ADOLESCENTS

Source: 1, 2, 3, 

Anaemia --A public health problem during adolescence

The National nutrition survey in Thailand indicates that anaemia prevalence 

among pregnant women (Figure I) has declined between the 1980s and 1990s.  In 
rdthe 3  National nutrition survey of 1986, 30%-40% pregnant mothers were found 

4to be anaemic and this reduced to 15% during the 4th national survey of 1996/97 . 
5Today, 12 % of pregnant mothers are reported to be anaemic . In a study of 

anaemia in women in the reproductive age group in North East Thailand, similar 
6rate of anaemia prevalence of 17.3% has been reported . The Eighth National 

7 Economic and Social development Plan aims to reduce anaemia among pregnant 

women and school children to <10%. Data on anaemia prevalence among 

adolescents is not available.

Figure I: Prevalence of anaemia by region among pregnant and lactating women 
rd thfrom the 3  and 4  National Nutrition Surveys (NNS)
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The impact of supplementation on intelligence quotient (IQ) levels and cognitive 

functions were also studied and reported in 2004. The results indicated weekly 

supplementation was superior to daily supplementation.

Weekly iron and folic acid supplementation (WIFS) is effective in 
preventing iron deficiency anaemia in adolescents

In Thailand, the effects of once- weekly and daily iron supplementation was 
3studied in school children aged 6-13 years by Sungthong et al (2002) . The 

impact of supplementation on haemoglobin, serum ferritin, and prevalence of 

anaemia, weight and height was studied in 397 school children from socio-

economically disadvantaged communities of Hat Yai rural area, Songkhla 

Province, Southern Thailand.

All children received a single dose of 400 mg Albendazole at the beginning of 

the study and again after 11 weeks to eliminate hookworm infection. All 

children randomly received ferrous sulphate (300mg ferrous sulphate or 60 

mg elemental iron per tablet) either daily or weekly or a placebo for 16 weeks. 

All oral administration was strictly observed to ensure consumption. Children 

with severe anaemia or with chronic illness such as thalassemia or haemolytic 

disease were excluded from this supplementation trial.

The mean of haemoglobin change in the daily and weekly supplemented 

groups was similar but both were greater than in the placebo group (Figure 2). 

The study demonstrated that weekly and daily supplements had similar impact 

in reducing anaemia. All children became non-anemic in the supplemented 

group, irrespective of daily or weekly supplementation. On the other hand, 

only one of the IDA children in the placebo group had improved serum ferritin 

but was anaemic while two children in the placebo group became anaemic. 

The study also indicated that a prolonged weekly dose of iron might eventually 

lead to adequate saturation of iron in blood and in tissue. Weekly dosage was, 

therefore ,proven as effective as daily dose for reducing anaemia.
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National development plan Goals on anaemia in NFNP
4th NESDP (1977 –1981)

 
None (focused on PEM in young

 
children)

 

5th NESDP (1982 –1986)
 

Eradicate anaemia among pregnant and lactating women
6th NESDP (1987 –1991)

 
Reduce prevalence of anaemia among pregnant women and 
school children to <20%  

7th NESDP (1992 –1996) Reduce prevalence of anaemia among pregnant women and 
school children to <10%

 8th NESDP (1997 –2001)

 
Reduce prevalence of anaemia among pregnant women and 
school children to <10%

Thailand has made efforts to reduce prevalence of anaemia in its national 

development policies since the mid--1970s and iron deficiency anaemia has 

been included in the national goal (Table 1). 

Universal iron supplementation is an integral part of antenatal care in the 
4country . A high priority is accorded to universal IFA supplementation 

programme through the existing community based antenatal care approach 

and the country's improved referral system for antenatal care as well as high 

institutional deliveries. However, less attention has been directed on 

building up iron stores prior to pregnancy and on preventive measures.

· Weekly iron supplementation to school children and to 
childbearing women at the workplace was planned to be included 

4in the country programme in 2001 . 
Moreover, a routine reporting system for collecting haematocrit 
data of pregnant women and children was also included in the 
health plan 

·

with the intention of monitoring the anaemia situation

Preventing iron deficiency anaemia among adolescent girls - 
Moving forward

Table 1: Goals on anaemia in Thailand National Food and Nutrition Policy (NFNP) 

In Thailand, rice contributes to 60%-70% of total energy intake. The 

proportion of non-heme iron is higher than heme iron, especially in rural Thai 
8, 9diets and absorption of iron is reported to be low from Thai meals . 

Interestingly, some vegetables of Thai diet have been shown to strongly inhibit 
10iron absorption .  The other contributory factors of anaemia are other 

micronutrient deficiencies, chronic inflammatory disorders and parasitic 

infections. In Thailand, as in many South East Asia countries, hereditary 
2disorders affecting the production of haemoglobin are widespread .

Figure 2: Changes in haematological variables and anaemia prevalence in school children 
given 300mg tablets of ferrous sulphate 5 days/week (daily) or 1 day/week (weekly) or a 

3placebo for 16 weeks
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Limitations in implementation of these programmes are of concern 
and it is considered desirable that a national representative sample 
survey is conducted periodically with the inclusion of other 

4important groups, including adolescents for prevention of anaemia . 
With current knowledge on benefits of weekly iron-folic acid 
supplementation, there is an urgent need to revisit and redefine the 
plan of action for reaching the goal of eradicating  anaemia and 
building iron stores by inclusion of weekly supplements of iron-folic 
acid to adolescents and women in the reproductive age group. 
Strategies would need to go beyond a shift from dependency on the 
government health sector to active involvement of secondary 
schools and industry and the private sector in provision of 
supplements for the short term strategy and marketing of iron 
fortified food such as noodles and fish sauce for the long term.

and reducing prevalence of anaemia in pregnant mothers and 
school children. 

·

·

·
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Iron deficiency anaemia – A situation analysis

1Population profile

· Population = 0.9 million
Adolescent population = 0.2 million (25.1%)
Adolescent girls (10-19 years) = 0.09 million (49%)
Adolescent girls in school (15-19 years) = 0.05 million 
(60.4%)
Adolescent girls out of school (15-19 years) = 0.02million 
(28.5%)

Anaemia prevalence

No data available on prevalence of iron deficiency 
anaemia in adolescent girls

Contributory causes of iron deficiency anaemia

Dietary data not available

Weekly Iron and Folic Acid Supplementation (WIFS) Timor - Leste 

Case Study 

None 

Integrating the WIFS programme for girls, in school and out of school 

in the health, education system and country policy, is essential for 

preventing anaemia, building prepregnancy iron stores and for 

achieving the MDG of reducing MMR of 370 in 2008 to 252 by 2015 

(World Health Statistics, 2011).
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·

·

·

·

·

Moving forward

TIMOR LESTE – PREVENTING IRON DEFICIENCY 
ANAEMIA AMONG ADOLESCENTS 

–

Source: 1, 2,
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Data on prevalence of anaemia among adolescents and women in the 

reproductive age group has not been reported.

Anaemia --A public health problem during adolescence

Weekly iron and folic acid supplementation (WIFS) is effective in 
preventing iron deficiency anaemia in adolescents

(Note– Efficacy trials not reported from Timor-Leste)

Preventing iron deficiency anaemia among adolescent girls - 
Moving forward

2, 3*,4Health and Nutrition Profile – MDGs

References 

Indicator

 
1990 2000 2005 2009

IMR
  

U5MR
 

Underweight
 

LBW 

MMR 

88 48

125 56
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10 (2003)*

420-800

2015

53

96

31

252370*
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