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I. Introduction 
Anemla is a major and presslng problem Recent 
World Health Organization (WHO) statlstlcs indi 
cate a worldw~de prevalence of about 30%, w ~ t h  
even h~gher figures In developing countrles 
Young chlldren and pregnant women are the most 
affected groups, wlth an est~mated global preva- 
lence of about 40% and 50%, respect~vely Al- 
though many causes of anemla have been ~dentl- 
fied, nutrltional deficiency due primarily to a lack 
of b~oavallable dietary iron accounts for well over 
half the total number of cases Deficiencv of the 
vltamln folate 1s a contrlbutlng factor In many 
areas Nutrlt~onal anemla IS most prevalent In 
Afr~ca and South Asla, but even In lndustrial~zed 
countrles a s~gnificant number of women have 
lnsuffic~ent nutrlent reserves to meet the In 
creased requirements of pregnancy These guide 
llnes outline short and long range strategies for 
controlling prenatal nutrltional anemia 

II.  Consequences of 
Iron and Folate 
Deficiency 
Consequences to the Mother 
Iron needs Increase s~gn~ficantly during preg 
nancy because of growth of the fetus and placenta 

Women frequently enter 
pregnancy wztb znadequate zron 
stores, and thus the zncremed 
demands moczated wztb 
pregnancy result zn anemza 

and expansion of the mothers blood volume 
Women frequently enter pregnancv wlth inade 
quate iron stores, and thus the Increased demands 
associated with pregnancy result In anemia-I e , 
a decline In hemoglobin concentratlon to me11 
below the normal range for healthy pregnant 
women Adult women llvlng at sea level are ane 
mlc when hemoglobln levels fall below 12 0 g/dL 
in nonpregnant women or below 11 0 g/dL in 
pregnant women 

Anemia with hemoglobln concentratlons be 
low 11 0 g/dL 1s assoc~ated w ~ t h  decreased work 
capacltv and mental performance and probablv 
with ~mpalred resistance to Infection Anemlc 
women are less tolerant of blood loss at deliverv, 
particularly when hemoglobin levels fall below 
8 0 g/dL When malar~a andlor hookworm compl~ 
cate Iron defic~ency, anemia can be more severe, 
with hemoglobln levels below 6 0 or even 4 0 g/ 
dL At 6 0 g/dL, ev~dence of circulatory decompen 
sation becomes apparent Women experience 
breathlessness and Increased cardiac output at 
rest At t h ~ s  stage, added stress from labor, sponta 



neous abortion, or other major complicat~ons can I result in maternal death 1 111. Guidelines for 
Wzthout effectzve treatment, maternal death 

porn anemzc heart fazlure and the effects of severe 
kpo,zza zs Izkely wzth a hmoglobzn concentratzon 
of 4 0 gldL Even a blood loss of 100 mL can cause 
circulatory shock and death Moreover, malaria 
and pregnancy both increase folate needs, and 
folate deficiencv compounds anemia 

- - -  

rldentzfj) and reznforce those local 
dzetav and health practzces that 
zmprove zron nutrzture fl 

Consequences t o  the Newborn 
Lou birth weight and Increased perinatal mortalitv 
are associated uith maternal anemia Lou birth 
neight 1s a major factor In subsequent infant mor 
bidln and mortalitv Anv lntervention that de 
creases the prevalence of low birth weight re 
duces ~nfant mortalitv Maternal Iron and folate 
deficiencies have relatlbelt little effect on hem0 
globin concentrations In the newborn Neverthe 
less a major benefit of prebenting these dehcien 
cies In the mother 1s a health~er babt 

Benefits of Prevent~ng lron and 
Folate Deficrenc~es I 

To the mother 

Improved work capacity 

Improved mental performance 

Improved resistance to infect~on 

Safer pregnancy and dehvery 

To the newborn 

Higher birth weight 

Improved health I 

Short-Range 
lntervention 

lron Supplementatron 
Programs for the control of maternal nutritional 
anemia aim to provide sufficient absorbable iron 
to women before and durlng pregnancy As a 
short range measure, give all pregnant women an 
oral iron preparatlon at the first prenatal vlsit This 
should occur bv the fifth month of pregnancv 
Contlnue treatment throughout the remainder of 
pregnancy and during the first months of lactation 
Ferrous sulfate is inexpensive and is usuallv the 
preparatlon of choice A dally dose of 120 mg 
elemental iron in two tablets containing 60 mg 
edch (300 mg hydrated ferrous sulfate contains 60 
mg iron) taken on an empts stomach is preferred 
However, in the presence of undesirable s ~ d e  ef 
fects, the dose may be given with or immediateli 
after a meal Some women experience minor s ~ d e  
effects, such as a change in stool character or 
abdominal distress, especiallv during the first 
week Assure them that these mlld symptoms are 
temporarv If the side effects are debllitatlng, mlnl 
mlze them by div~ding the dose between m70 
meals, or start w ~ t h  smaller dallt doses of 30 mg 
or  60 mg iron In women with relatlvelv mild iron 
deficiencv, a single tablet providing 60 mg per dat 
is probablv adequate 

Folate requirements also increase durlng 
pregnancv Some prenatal supplements contain a 
combination of 60 mg iron and 250 pg folate, 
prov~ding 500 pg  folate dailv when two tablets are 
taken The cost of iron tablets 1s not increased 
significantly when folate 1s added Folate defi 
ciencv is not a problem in all populations, but 
routine addit~on of folate to prenatal iron supple 
ments wlll maintain adequate folate status in indl 
vlduals whose diets supplv Insufficient folate 

Importance of the Delivery System 
The deliverv svstem IS critical to a supplementa 
tlon program Manv iron supplementation pro 
grams habe failed because the tablets did not reach 
the mothers or the mothers did not take them 



Schedule of Iron Supplementat~on 
for Pregnant Women 

Pregnant women from 4th or 5th month of 
pregnancy through early lactation 

Two tablets, each c o n t m g  60 mg 
elemental rron* and 250 pg fohc acid, 
taken once M y *  * 

* 300 mg ferrous sulfate (hydrated) is 
equivalent to 60 mg elemental Iron 

* * Usual admmstratlon is one tablet, two 
tunes dady, without food In the presence 
of undesrrable side effects, take dose with 
or unmedlately after a meal, or decrease 
dose to 30-60 mg dady for a week before 
takmg full dose 

Exert all efforts to achieve re&\ondble program 
efhclencc 

Generally, Iron tablets can be dtstrlbuted 
through extsting channels of the countrv s health 
care deliverv svstem The program must be con- ' sldered Integral to (and not added on to) the 

I svstem Iron supplementation 1s usuallv Integrated 
into maternal a i d  chlld health (MCH) programs 
wlthln the context of prlmary health care Atten 
dance at prenatal clinics is often poor In develop- 
ing countries, especiallv In rural areas Use com- 
munltv health care workers to reach inothers and 
Increase dlstrtbutlon Alternatively, use tradltional 
care givers such as mldwives o r  tradltional birth 
attendants 

To ensure efficient dellvery of supplements 
and a high level of adherence, Implement the 
following before and throughout the course of 
the program 

I 1 Obtaln the full commitment of health pollcv 
makers and planners at the top level and manag 
ers at the mlddle level through Intensive and 
periodic orientation in the program s benefits 

1 and ~ t s  place in the health care dellvery svstem 

2 Motlvate rraditlonal care givers and super 
vlse them closelv 

3 Educate, tram and retrain all personnel ade 
quatelb 

4 Ensure a continuous supplk of supplements 
and provlde other log~\tic requirements ( e  g , 
storage areas and monitoring form\) 

5 Educate mothers and the communln ( ~ n  
cludlng husbands, local leaders, ddolescent 
girls, and voung women) about the program s 
Importance, citlng benefits the\ will derive 
from the program withln the context of their 
own health priorities Use tradltional commu 
nlN and women s organiLations (including fe 
male initlatlon socletle\) soclal clubs ~ n d  
schools to maximue communln ~nvolvement 
cooperation, and support 

6 Assure mothers that the 5ide effects of Iron 
supplements are harmless and temporarv Pro 
vlde for dosage changes if side effects persist 

7 Monltor program implementation continu 
ouslv and evaluate program effectiveness per1 
odically 

IV. Guidelines for 
Long-Range 
Intervention 
The success of 1ntervention5 depends on the part1 
clpants perception that the program addres5es 
their own health Interests and that the project 1s 
supported bv local and national leaders 

Dietan7 modification and fortihcation are the 
most effectlve long range strategies for alleviating 
nutritional anemla Fortification has the advantage 
that it Increases the Iron content of the diet with 
out a change in dletarv hablts However, there are 
problems In identlfvlng foods sultable for fortlfi 
canon and absorbable Iron compounds compati 
ble with those foods An alternative is to Improve 
Iron nutrition bv increasing the bloavailabllltv of 
dietaq iron and bv modifving dletarv habits ( e  g , 
by lncreaslng the intake of ascorblc acid contaln 
ing foods and reducing the intake of foods that 
are known to inhlbit iron absorption) Thls mav 



be difficult, especiallv in populations with \ e n  
limited financial and food resources 

/ lron Fortrficat~on 
The effectiveness of anv fortification program is 
enhanced bv determining the prevalence of and 
reasons for iron deficiencv in the population First, 
establish the relative Importance of total dietary 
iron content, decreased bioavailabilitv, and in- 
creased blood losses from for example, hook- 
worm infection Failure to eliminate hookworm 
mav negate the effects of an otherwise effective 
fortification program 

Elements for Successful lron 
Supplementatron Programs 

Commitment from top-level pohcy 
makers and planners down to vlllage 
level mplementers 

Motivated and closely supervrsed 
prmary-level workers 

Adequately educated and tramed 
personnel at all levels 

Adequate logstics 

Well-informed, motivated mothers and 
mvolved, supportive commumtles 

Contmuous momtoring and periodic 
evaluation 

Next, identifv a suitable food or  foods to for- I tifv Choose foods with the following character 

Commonlv and widelv consumed and pre 
ferred bv the population at risk 
Centrallv processed 
Technologicallv and economically possible to 
fortifv 

Successful pilot fortification programs have 
used whole wheat flour, salt, sugar, 26% fat milk 
powder, cookies, curnr powder, and fish sauce as 
vehicles and various iron compounds as fortifi 
cants Fortification should produce minimal 

changes In the taste, texture, and appearance of 
foods Targeted groups ma\ reduce their con 
sumption of fortified staples or condiments if the 
foods are radicallv changed, thus countering the 
aims of the program 

Identifving foods suitable for fort~hcation 
may be difficult in developing countries where 
few foods are centrally processed Although salt 
and sugar may be suitable for national and re 
gional fortification programs, other foods mav be 
better for programs targeted at specific population 
groups For example, in a successful program for 
schoolchildren in Chile, cookies containing dried 
hemoglobin were provided with school lunches 
Similarly, infants in that countrv were fed formula 
prepared from full fat (26%) milk powder forti 
fied with both iron and ascorbic acid 

Another problem is the poor bioavailabilin 
of most dietary iron Consequentlv, anv fortihca 
tion iron added to the diet also is poorlv absorbed 
Consider these two strategies to overcome the 
problem Use an iron compound that is less sus 
ceptible to dietarv inhibitors, add ascorbic acid 
potent promoter of iron absorption, to the iron 
fortificant 

Regarding dietary fortification with folate 
data indicate that a cereal such as maize can be 
fortified successfully with folate and that the con 
sumption of folate fortified maue prevents pre 
natal folate deficienct 

Fortification programs are urgent11 needed 
because the\ offer the best wav to ensure that 
women enter pregnancv m~th normal hemoglobin 
concentrations and sufficient nutrient resen7es to 
cope with the extra requirements of pregnana A 
successful fortzficatzon program requzres coopwa 
tzon among sczentzsts, the food mdustrl.1 and gori 
ernment agenczes 

Where opportunities for fortificat~on are limited, 
increase iron intake and improve iron and folate 
bioavailabilitv bv modihing the populat~on s 
methods of selecting, processing, and consuming 

food It is rarely desirable or easv to change 
people s eating habits radicallv Therefore be fa 
miliar with extsting dietarv conditions and the 
availabilitv and cost of foods, and base dietan 
modifications on that knowledge Be aware of 
food taboos (especiallv before, during, and lust 



after pregnancy), Intentional calorlc restriction 

during pregnancv, the svmbol~c value of particular 
foods, the use of traditional medicines, and prefer 
ences for foods that affect the absorption of Iron 
or  folate Local conversion from iron pots to alu 
mlnum cookware also may reduce the amount of 
Iron available These factors will Influence the 
method and extent of dietary modification 

me success of zntwventzons 
depenh on ;he partzcrpants' 
perceptzon that the program 
addresses thezr o m  health 
znterests and that the project LS 

supported by local and natzonul 
leaders I 

D~etarv variety also depends on economic 
and cultural factors Nevertheless, in addltion to 
Increased intake of foods nch In bloavallable Iron, 
encourage increased eating of vegetables and 
fruits h ~ g h  in vltamin C wlth the main meal Iden 
t~fy and reinforce those local dletary and health 
practices that improve iron nutrlture Discourage 
consumption of tea and other tannin-contaming 
products with meals, because these products can 
reduce iron absorption 

In communities In whlch iron defic~ency anemla 
is complicated by malaria, hookworm infection, 

and schlstosomlasis, treat these condltlons as well 
Where malaria is endemic, admln~ster antimalar~al 
drugs at the mothers first prenatal vlsit and pro 
v ~ d e  them throughout pregnancy 

Bear in mind the importance of clean water 
A safe water supplv decreases enterlc lnfect~ons 
and increases nutrlent absorption 
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