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THE PREVALENCE OF MATERNAL ANEMIA INJ DEVELOPING COUNTRIES 

Nancy L. Sloan and Elizabeth A. Jordan 

I. INTRODUCTION 

Anemia is a condition associated with a deficiency in the quantity of red blood cells (RBC)
which reduces the ability to transport oxygen to peripheral tissues. Worldwide, the leading 
cause of anemia Is Iron deficiency, but other nutritional deficienciea such as folate and vitamin 
B12 deficiencies, and other conditions including chronic blood loss (menstruation, childbirth, 
hemorrhage), chronic infection (malaria, helminths), genetic defects (sickle cell, the 
thalassemlas) and metabolic disorders are also major contributors (1.2,3.4,5,6,7,8,9). Other 
causes of RBC loss, such as drug and autoimmune reactions, are rare. The term "maternal 
anemia" refers to anemia in pregnancy or anemia in non-pregnant women of reproductive age, 
the malority of whom are presumed to be multigravida. 

The most recent, comprehensive reviews of maternal anemia are based on collections of data 
from developing countries prior to 1979 (10,11). These reviews showed that the highest 
prevalence rates of anemia in reproductive age and pregnant women are found in South Asia 
and subSaharan Africa. where It is estimated that almost two-thirds of pregnant women and 
one-half of non-pregnart women are anemic. The purpose of this report is to provide updated
information on the prevalence of maternal anemia in developing countries. Working Paper 7A, 
'The Prevalence of Maternal Anemia in Developing Countries, 1979-1989: An Annotated 
Bibliography" provides an abstract of each of the papers reviewed in this report. 
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II. METHODOLOGY 

This report presents data available from developing countries published in refereed Journals or 
in national or regional reports with country specific data since 1979. References were 
identified by computer and bibliographic search. Studies covering less than 50 women were 
excluded from the review. Prevalence rates of maternal anemia were categorized by pregnancy 
status, and by region and country. Summary tables were compiled indicating the region,
country, study, sample frame, sample size, the reported percentage of anemia and the reported 
mean hemoglobin levels. (Hemoglobin levels were estimated as hematocrit levels divided by 3 
for studies reporting hematocrit only.) Although hemoglobin levels do not distinguish between 
the causes of anemia or hemodilution of pregnancy, they are the most commonly reported
indicators of anemia. These tables, therefore, do not distinguish anemia caused by dietary
inadequacies (although iron deficiency is presumably the major cause), associated with and 
compounded by factors such as intestinal parasites and malaria (12,13,14). or hemodilution of 
p:egnancy. 

To provide the most complete review possible, and to avoid assumptions about the 
generalizability of the observed distribution of the hematologic parameters presented in this 
review, the data reported in the following tables are presented as individual studies utilizing
the WHO criteria for anemia (<11.0 g/dl Hb and <12.0 g/dl Hb, for pregnant and non-pregnant 
reproductive age women, respectively). Anemia prevalence data based upon different criteria 
(somedmes lower, perhaps to minimize the problem, and sometimes higher, applying the non
pregnant criteria to pregnant women) are presented separately to indicate the digression. 
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III. RESULTS 

Data from 59 surveys that did not select subjects on the basis of their initial hematologic 
status are presented. The majority of prevalence studies conducted in developing countries in 
the past decade and abstracted in this report included 101-300 subjects, similar to studies 
presented in earlier review articles (13,14). Approximately one-fifth of studies were conducted 
on sample sizes of 50-100, and very few conducted on samples over 1.000. Seven (22%) of the 
32 studies of pregnant women and 15 (56%) of the 27 studies of non-pregnant women had 
population-based samples; the remainder of the studies drew their samples from hospitals or 
clinics. 

Tables 1 and 2 present specific findings of each study by region and country for pregnant and 
non-pregnant women, respectively. The reported age distribution of women of reproductive age
varies by study, but generally ranges between 15 and 45 years of age (with ages 12 and 49 
being the upper and lower limits, respectively). Study sites were presumably selected by

investigator preference and therefore do not represent regional, national or even site specific
 
distributions of maternal hematologic status. The variation in subject selection (selective

parity, gestational, racial or cultural criteria) and in the prevalence of infectious and parasitic

diseases is large, and also limits inference regarding patterns of maternal anemia.
 

Observed rates of anemia in pregnant women range from 8 to 94%, with the highest rates 
of anemia generally in Africa, the Caribbean and Middle South Asia. Rates ranged as 
follows by region: 

Northern Africa 42-94%.
 
Western Africa 43-78%.
 
Eastern and Middle Africa 8-58%,
 
Southern Africa 17-33%.
 
Caribbean 60-90%,
 
South America 14-74%,

Middle South Asia 68-69%.
 

Only one study presented similar data in East Asia, reporting a 10% prevalence of anemia, and 
no studies presented comparable data from the area of Oceania. Mean hemoglobin levels were 
inversely related to the percent of maternal anemia, and ranged from 9.9-12.9 g/dl. Mean 
hemoglobin levels below 11 g/dl were cbserved in 14 (58%) of the 24 studies reporting mean 
hemoglobin levels for pregnant women. 

Rates of anemia seen in non-pregnant women ranged from 10 to 68%, with generally
higher rates of anemia in Africa, the Caribbean and Middle South Asia. The ranges in 
anemia rates were, in: 

Western Africa 39-58%,
 
South America 37-55%,
 
Middle South Asia 25.68%,
 
East Asia 10-58%,
 
Oceania 27-40%.
 

Only one study presented similar data for Northern, Middle and Southern Africa, and the 
Caribbean, which were 27, 24, 33 and 59%, respectively. As expected, mean hemoglobin levels 
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continued to be inversely associated with the prevalence of maternal anemia, and ranged from 
9.6-13.2 g/dl. Mean hemoglobin levels below 12 g/dl were observed in 8 (38%) of the 21 
studies presenting such data for non-pregnant women. 

Data from recent publications of large studies in North America and Northern and Western 
Europe are provided in Table 3 for comparative purposes. These data generally represent poor 
population groups, but indicate much lower levels of anemia than study populations in 
developing countries, even in the groups which are at higher risk of anemia than the general 
population in the developed country. The prevalence of anemia in pregnant women is 20% or 
below for all studies, reflecting a sizeable problem even in economically advantaged countries. 
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IV. DISCUSSION AND CONCLUSIONS 

Most studies were conducted in Western Africa, the Caribbean, Tropical South America and 
Middle South Asia. The highest rates of anemia in pregnant and non-pregnant women were 
observed in Africa, the Caribbean and Middle South Asia. The lowest rates of anemia in 
pregnant women were observed in South America and South Africa. In general, mean 
hemoglobin levels were inversely related to the prevalence of maternal anemia. 

These data, however, must be interpreted with caution. Almost all (79%) data available for 
pregnant women are derived from hospital or clinic based data, while most data (56%) on 
women of reproductive age come from population-based studies. The data presented here do 
not represent regional, national or even site specific distributions of maternal hematologic 
status, as the selection of study sites was determined by investigator preference. Due to the 
site and sample selection biases, results of these studies do not rendcr themselves to 
interpretation of geographic, economic, infectious or dietary patterns. 

One conclusion, however, is obvious. If hemoglobin level can be assumed to be a reasonable 
indicator of maternal anemia, then maternal anemia continues to be a problem of high 
prevalence in the world. Comparing these data with literature reviews covering the period from 
the early/mid 1960s to the late 1970s (13,14), the observed ranges of maternal anemia remain 
substantially unchanged. Regaraless of efforts at iron supplementation, fortification, and 
dietary modification, little, if any, improvement is seen in the status of maternal anemia in the 
past decades. It is time to ask: 

* Why are these programs aimed st preventing or treating anemia falling? 

and 

* What can be done to effectively reduce this problem of maternal anemia? 

it is clear that iron supplementation in controlled trials improves maternal hematologic status 
and reduces the prevalence of anemia (see MotherCare Working Paper 15). However, 
population-based supplementation programs seem not to have achieved much success. 
Prolonged iron supplementation, investment in fortification, promotion and education of iron 
supplements, and in resolving logistical problems that hinder availability of Iron supplements 
at the community level, need to be tested to find effective answers to this worldwide problem. 

Many studies of maternal anemia continue to be conducted on hospital- or clinic-based 
populations, with little information emanating from countries not previously involved in the 
study of maternal anemia and Its etiology. Feasibility studies should be conducted to 
understand and resolve the problems that hinder the effectiveness of these interventions. 
Learning from past program errors, and creatively developing and testing new modes of 
intervention, may be more productive in reducing the prevalence of maternal anemia 
than further descriptive study. 
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TABLE 1: HEMATOLOGIC STATUS OF PREGNANT WOMEN,
 
BY STUDY, 1979-PRESENT
 

REGION/COUNTRY 

Northern Africa
 

Egypt 


Egypt 


Western Africa 

Benin 

Liberia 

Nigeria 

Nigeria 

Nigeria 

Eastern Africa 

Mozambique 

Middle Africa 

Cameroon 

Chad 

Southern Africa 

South Africa 

South Africa 

South Africa 

Caribbean 

Antigua 

• Montserrat 

• Montserrat 

Turks & Caicos 

Tropical South America 

Brazil 

Colombia 

POPULATION 

BASED 


No 


No 


No 

No 

No 

No 

No 

No 

Yes 

No 

No 

No 

No 

No 

Yes 

Yes 

No 

No 


Yes 


8
 

N 

311 

320 

126 

621 

234 

68 

871 

881 

90 

112 


224 

229 

100 

159 

138 

164 

1042 

51 

* 

% ANEMIA MEAN 
:11 g/dlI OTHER Hb g/dI 

94 10.30 

62 10.70 

55 10.50 

78 9.90 

43 11.30 

52 10.80 

46 11.57 

58 

08 12.90 

25 12.23 

17 12.10 

33 11.40 

12.30 

60 10.50 

90 10.00 

82 10.20 

68 10.40 

14 

24 



TABLE 1: HEMATOLOGIC STATUS OF PREGNANT WOMEN,
 

REGION/COUNTRY 

Tropical South America (cont.) 

Ecuadcr 

Ecuador 


Middle South Asia
 

India 


Middle South Asia
 

India 


India 


India 

East Asia
 

China 


Taiwan 


Oceania
 

Papua New Guinea 


" No sample size given 

BY STUDY, 1979-PRESENT 

POPULATION % ANEMIA MEAN 
BASED 

___________ _____ 
N <11l g/dI <OTHER I Hb g/dI 

No 84 12.40 

Yes 21 

Yes 246 68 10.20 

No 308 0.31 

No 206 69 9.90 

No 613 0.30 12.00 

No 225 .28 

No 221 10 12.60 

No 100 0.44 9.91 
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TABLE 2 HEMATOLOGIC STATUS OF NON-PREGNANT WOMEN,
 
BY STUDY, 1979-PRESENT 

REGION/COUNTRY 
POPULATION 

BASED N 
% ANEMIA 

MEAN Hb 
<12 g/dI <OTHER g/dI 

Northern Africa 

Algeria No 254 27 12.60 

Western Africa 

Benin Yes 517 41 12.10 

Benin Yes 95 39 12.10 

Benin Yes 102 46 12.10 

Nigeria No 66 46 12.10 

Nigeria No 232 10.70 

Nigeria No 100 11.00 

Senegal No 172 58 

Middle Africa 

Chad No 114 24 13.10 

Southern Africa 

South Africa No 328 33 12.40 

Caribbean 

Jamaica No 689 12.40 

Jamaica Yes 229 10.40 

Jamaica Yes 423 59 11.80 

Tropical South America 

Colombia Yes 37 

Guyana Yes 84 55 11.60 

Middle South Asia 

Bangladesh Yes 0.23 11.67 

India Yes 200 68 9.60 

India Yes 246 25 12.30 

India Yes 100 57 

Pakistan No 200 30 
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TABLE 2 HEMATOLOGIC STATUS OF NON-PREGNANT WOMEN,
 
BY STUDY, 1979-PRESENT
 

POPULATION % ANEMIA 
REGION/COUNTRY BASED N < 

<12g/dl <OTHER 
MEAN Hb 

g/dI 

East Asia 

China No 421 10 13.20 

Malaysia No 229 58 11.70 

Philippines Yes 566 10 13.20 

Oceania 

Australia No 243 27 

Fiji Yes 231 40 12.00 

Fiji Yes 213 32 12.30 

Vanuata Yes "277 0.24 

* No sample size given 



TABLE 3: HEMATOLOGIC STATUS 
BY PREGNANCY STATUS AND REGION, 1979-1989 

REGION/COUNTRY 

Northern America 

PREGNANT 

# Stuales (% Pop- % Anemia 
based) <11 g/dI

I-_ 

'1(0) 19.0 

Mean Hb 
g/dI 

12.0 

NON-PREGNANT 

# Studies (% Pop- % 
Based) Anemia 

I <12 g/dI 

3(100) 7.6 

Mean Hb 
g/dl 

13.3** 

Northern Europe 

Western Europe 

1 (0) 

2 (0) 

9.4 

20.1 

13.2 

12.0 

2 (0) 40.0* 12.8 

* Excludes one study due to lack of information or criteria other than WHO. 
Excludes two studies due to lack of information or criteria other than WHO. 
Excludes three studies due to lack of information or criteria other than WHO. 

+ Reported criteria other than WHO. 
NR Not reported. 

/3 



REFERENCES
 

1. 	 Winikoff B. Womcz's Health: An alternative perspective for choosing interventions.
 
Studies in FamilyPlanning 198819:197-214.
 

2. 	 Buetler E. Iron. Modem Nutrition In Health and disease. (6th ed.) Philadelphia: Lea &
 
Febiger, 1980.
 

3. 	 Lee G R. The anemia of chronic disease. Seminars in Hematology 1983;20:61-80. 

4. 	 Hcrcberg S. Chauliac M, and P Galdn. Prevalence of iron deficiency and iron-deficiency 
anaemia in Benin. Public Health 1e88; 102:72-83. 

5. 	 Charoenlarp P. Dhanamitta S. Kae-vvichit R et al. A WHO collaborative study on iron 
supplementation in Burma and in Thailand. Am J Clin Nutr 1988:47:280-97. 

6. 	 Bothwell TH. and RW Charlton. A general approach to the problems of iron deficiency 
and iron overload in the population at large. Se.,minars in Hematology 1982; 19:54-67. 

7. 	 Hercberg S, Galdn P. and H Dupin. Iron deficiency in Africa. Wld Rev, Nutr.Diet. 
1987;54:201-36. 

8. 	 Layrisse M, and M Roche. The relationship between anemia and hookworm infection. Am. 
J. Hyg. 1964:79:279-301. 

9. 	 Fleming A F. Haematological manifestations of malaria and other parasitic diseases. 
Clin. inHaematoLogy 1981;10:983-1011. 

10. 	DeMaeyer E, and MAdiels-Tegman. The prevalence of anaemia in the world. WHO, 
Wld hith statistquart 1985;38:302-16. 

11. 	 Zuidema PJ, and JHET Meuwvissen. Malaria and pregnancy. WOTRO, Netherlands; 
1972. 

12. 	Fleming AF, Ghatoura GBS, Harrison KA et al. The prevention of anaemia in 
pregnancy in primigravidae in the Guinea Savanna of Nigeria. Annals Trop Med & 
Parasit1986;80(2):211-33. 

13. 	Baker SJ, and EM DeMaeyer. Nutritional anemia: its understanding and control with 
special reference to the work of the World Health Organization. Am. J. Clin. Nutr. 
1979;32:368-417. 

14. 	Royston E. The prevalence of nutritional anaemia in women in developing countries: A 
critical review of available information. World HealthStatistics Quarterly1982:35:52
91. 

15. 	WHO/Brazzaville: Report of the African Regional Consultation on Control of Anaemia 
in Pregnancy, WHO Africa/MaternalChild Health 1989; vol. 66; Africal'Nutrntion,vol. 
104. 

'/
 



16. Hercberg.S, Galdn P. Asami M, and S As.sami. Evaluation of the frequency of anaemia 
and iron-deficiency anaemia in a group of Algerian rnensturating women by a mixed 
distribution analysis: Contribution of folate deficiency and iuflanmatory processes in the 
determInation of anaemia. Int. J. Epidemiology 1988:17:136-41. 

17. Toppozada HK, and SM Ghoneim. A hematologic study of pregnant women in free and

insurance hospital populations. Int J Gynaecol Obstet 1983;21:439-42.
 

18. 	Hercberg S. and P Galdn. Nutritional anemia in pregnant Beninese women: Consequences 
on the haematological profile of the newborn. Br. J. Nutr. 1987:57:185-93. 

19. 	Hercberg S, Chauliac M. Gahin P et al. Relationship between anaemia, iron and folacin
deficiency, haemoglobinopathies and parasitic infection. Human Nutrition: ClinicalNutrition 
1986.40C:371-9(1986). 

20. Jackson RT, and LC Jackson. Biological and behavioral contributors to anemia during
 
pregnancy in Liberia. West Africa. Human Biology 1987;59:585-97.
 

21. Fleming AF. Harrison KA, Briggs ND et al. Anaemia In young primigravidae in the Guinea 
Savanna of Nigeria: Sickle Cell trait gives partial protection against malaria. Annals of 
TropicalMedicine & Parasitology1984;78:395-404. 

22. 	Isah JS, Fleming AF, Ujah IAO, and CC Ekwempu. Anaemia and iron status of pregnant
and non-pregnant women in the Guinea Savanna of Nigeria. Annals of TropicalMedicine & 
Parasitology).985;79:485-93. 

23. Kulkarni, A.G. Anaemia and blood requirements during pregnancy in patients from Guinea 
Savanna of north of Nigeria. EastAfrican MedicalJournal 1987;64-65-70. 

24. Mbofiung CMF, and T Atinimo. Zinc, copper and iron concentrations in the plasma and
 
diets cf lactating Nigerian women. BritishJournalofNutition 1985:53:427-39.
 

25. 	Rougereau A, Gore J. N'diaye M, and 0 Person. Ferritin and iron status in Senegalese 
women. Am. J. Clin. Nutr. 1982;36:314-8. 

26. 	Lillestrand J, Bergstrom S. and G Birgegard. Anaemia of pregnancy in Mozambique.
Tirnsactionsof the Royal society of TropicalMedicine and Hygiene 1986:80:249-55. 

27. Coulfbaly M, Costagliola C, Zittoun J, and JY Mary. Modillcations of heniatc-biological
parameters in pregnant women in a migrating population in northern Cameroon: 
prcialence of anemia, iron, and folate deficiencies. InternatJ Vit Nutr Res 1987;57:173-8. 

28. Prual A, Galan P, De Bernis L, and S Hercberg. Evaluation of iron status in Chadian 
pregnant women: consequences of maternal iron deficiency on the haematopoietic status 
of newborns. Trop geogr Med 1988;40:1-6. 

29. 	Lamparelli RDV. Bothwell TH, Macphail AP, Van Der Westhuyzen J, Baynes RD, and BJ
MacFarlane. Nutritional anaemia in pregnant coloured women in Johannesburg. SAMJ 
1988;73:477-81. 

30. 	Baynes RD, Meriwether WD, Bothwell TH, Fernandes Costa J, Bezwoda WR. and AP
MacPhail. Iron and folate status of pregnant black women In Gazankulu. SAMj
 
1986:70:148-51.
 



31. 	Lamparelli RDV, Van Der Westhuyzen J, Bothwell TH, Pienaar L, and RD Baynes. Anaemia
 
in pregnant Indian women in Johannesburg. SAMJ 1988;74:170-73.
 

32. 	Ballot DE, MacPhail AP, Bothwell TH, Gillooly M, and FG Mayet. Fortification of curry
 
powder with NaFe(III)EDTA in an iron-deficient population: initial survey of iron status.
 
Am. J. Clin. Nutr. 1989:49:156-61.
 

33. 	Simmons WK, Wynter H, Gallagher P. Viter.1 F, and AW Patterson. Haemoglobin levels In
 
West Indian antenatals. W I Med J 1987;36:216-24.
 

34. Simmons WK, Jutsum PJ, Fox K et al. A survey of aiiemia satus of preschool-age children
 
and pregnant and lactating women in Jamaica. Am J Clin Nutr 1982;35:319-26.
 

35. 	Bramble D, and WK Simmons. Anaemia i- antenatal patients in Montserrat. W I Med J
 
1984;33:92-6.
 

36. 	Simmons WK. Been H, Gallagher P, and AW Patterson. Anaemia in antenatals in the Turks 
and Caicos Islands. W I Med J 1987;36:210-5. 

37. 	Giugliani ERJ, Jorge SM, and AL Gongalves. Folate and vitamin B,2 deficiency among 
parturients from Porto Alegre, Brazil. Revista de Investtgacl6n Clinica1984:36:133-6. 

38. 	Mora JO. Nutritional status of the Colombian population. InternatJ Vit Nutr Res Suppl 
1985;27:19-31. 

39. 	Yepez R, Calle A, Galan P et al. Iron status in Ecuadorian pregnant women living at 2,800 
m altitude: relationship with infant iron status. IrternatJ Vit Nutr Pes 1987:57:327-32. 

40. Johnson AA, Latliam MC, and DA Roe. The prevalence and the etiology of the nutritional 
anemias in Guyana. Am J Clin Nutr 1982;35:309-18. 

41. 	 Huffman SL, Wolff M, and S Lowell. Nutrition and fertility in Bangladesh: Nutritional 
status of nonpregnant women. Am. J. Clin. Nuir. 1985:42:725-38. 

42. 	Shukla MK, Verma BL, Saran M, and RN Srivastava. A longitudinal study en anaemia of 
pregnancy in a rural population of Uttar Pradesh. IndianJMedRes 1982;75:541-44. 

43. 	Bhargava MR, Kumar R, Iyer PU et al. Effect of maternal anemia and iron depletion on 
foetal iron stores, birthweight and gestation. Acta PaediatrScand, 1989;78:321-2. 

44. 	ICMIR,Task Force: Evaluation of the national nutritional anaemia prophylaxis 
programme. Indian Council of Medical Research 1989. 

45. 	Shah SNA, Bakash A, Rauf A, Ahmad M, and ML Zuthshi. Incidence of iron-deficiency 
anaemia in rural population of Kashmir. IndianJ. Pub. HUlh. 1982;26:144-54. 

46. Agarwal DK. Bhardwaj B. Singla PN. Tripathi AM, and KN Agarwal. Etiology of maternal 
and early childhood deficiency anemia. IndianJ Pediatr1986;53:389-96. 

47. Agha F, Hasan TJ, Khan RA, and S Jafarey. I'on stores in maternal and cord blood. Asia-
OceaniaJ Obstet Gynaecol 1988; 14:405-9. 

48. 	Karim SA, Khurshid M, and JH Rizvi. Anaemia in pregnancy: Occurrence in two 
economically different clinic populations of Karachi. J.P.M.A. 1988;38:271-2. 

/ 



49. 	Hamedani P. Hashmi KZ, and M Manji. Iron depletion and anaemia: Prevalence, 
consequences, diagnostic and therapeutic implications in a developing Pakistani 
population. Curr.Med. Res. Opin. 1987; 10:480-5. 

50. Goh TH. and M Harlharan. Iron-deficiency anaemia and serum ferritin levels in Malaysian 
women. Med. J. Malaysia 1986:41:300-4. 

51. 	Kuizon MD, Natera MG, Ancheta LP, Platon TP, Desnacido JA, and MP Macapirdac.

Assessment of the iron status of filipino adolescents. SoutheastAsianJ. Trop. Med. Pub.
 
Hlth. 1982; 13:81-85.
 

32. Gao J, Zeng S. Sun BL. Fan HM. and LH Han. Menstrual blood loss and hematologic

indices in healthy Chinese women. Journalof Reproductive Medicine 1987;32:822-6.
 

53. Ho CH, Yuan CC, and SH Yeh. Serum ferritin, folate and cobalinin levels and their
 
coiTelation with anemia in normal full-term pregnant women. Ear.J. ObsteL GynecoL

Reprod. Biol. 1987;26:7-13. 

54. Watson DS, and RA Tozer. Anaemia in Yirrkala. Med. J. Aust. 1986; 144:513-515(1986). 

55. 	Buchanan JG, Nixon AD, Pettit JE et al. Iron deficiency and anemia among Indian
 
women in Fiji. Pathology 1982:14:269-75.
 

56. Sill PR, Hill AVS, and JD Igo. Multifactorial aetiology of anaemia of pregnancy in Port
 
Moresby, Papua New Guinea. PapuaNew GuineaMed J 1987;30:193-8.
 

57. Bindra GS, and RS Gibson. Iron status of predominartly lacto-ovo vegetarian East Indian 
immigrants to Canada: a model approach. Am J Clin Nutr 1986:44:643-52(1986). 

58. 	Serfass RE, and JF Liu. Assessing iron status during the last trimester of pregnancy:
erythrocyte protoporphyrin and serum ferritin derminations. NutritionReports International 
1983.28:1171-8. 

59. 	Cook JD, Sklkne BS, Lynch SR and ME Peusser. Estimates of iron sufficiency in the U.S. 
population. Blood 1986:68:726-31. 

6G. 	Meyers LD, Habicht JP, Johnson CL, Johnson CL, and C Brownie. Prevalences of anemia
and iron-deficiency anemia in Black and White women in the United States estimated by 
two methods. AJPH 1983;73:1042-9. 

61. 	Wickham CP, Broin SD, O'Rourke A. Condren LT, Scott JM, and JP Kevany. Haemopoletic
nutrient status of young nulliparous women. JMS 1985; 154:51-89. 

62. Milman N. Ibsen KK, and JM Chrlstensen. Serum ferritin and iron staus in mothers and 
newborn infants. Acta Obstet Gynecol Scand 1987;66:205-11 

63. Hercberg S, Galdn P, Devanlay M, and H Dupin. Prevalence of iron deficiency during 
pregnancy in a French area. Nutrition Report International1985:32:719-26. 

/7 


