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Abstract  

Anemia is a worldwide health issue, especially in developing countries like India. A 
decrease in hemoglobin percentage is one of the most common problem in pregnant 
women. There are many causes behind this issue and many agencies have been involved 
in finding solutions to the substantial situation. According to WHO, a hemoglobin 
percentage less than 11gm in pregnant women is anemia. Various agencies are trying to 
overcome the prevalence of anemia in pregnant women so that the next generation can 
be healthier because anemia affects developing foetuses and possibly may cause some 
ailments. Iron deficiency, malnutrition, deficiency of vitamins, folic acid, etc. are common 
reasons for anemia. It is also a major problem in some geographic area.   
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Introduction 

Anaemia is the commonest problem in pregnancy in developing countries. WHO defines it as 
a hemoglobin level of less than 11 grams % in pregnancy. It is divided into three degrees mild 
degree (9.0-10.9gm%), moderate degree (7.0-8.9 gm%), and severe degree. It has long been 
recognized that anemia is a major public health problem, especially among poorer segments of 
the population in developing countries [1]. Anaemia is one of the most prevalent nutritional 
deficiency problems affecting pregnant women, defined by the WHO as hemoglobin levels of 
less than 11 gm %: (Dreyfuss1992, Marchant 1998, World Health Organization, 2000; 
2002) [1-4]. A hemoglobin level of 9.0- 10.9 gm% is mild anemia, 7.0-8.9 gm% is moderate 
anemia and less than 7 gm% is called severe anemia (Stratton JA,1985) [5]. 

About a quarter of the world’s population suffers from anemia. Children and women, especially 
pregnant women, are at higher risk (Mattei 2015 , Pena-Rosas 2019) [6,7]. Based on different 
causes, anemia can be classified into three types: nutritional anemia, disease-related anemia, 
and anemia caused by genetic factors (Chaparro, 2015)[8]. A deficiency in iron, folate, 
vitamin B12, vitamin A, vitamin C, and other nutrients can cause nutritional anemia, which is 
common in low- and middle-income countries (Breymann,2019)[9]. Iron deficiency (ID) is 
one of the main causes of anemia, accounting for about 50% of all anemic cases 
(Kassebaum,2016)[10]. The occurrence of ID and iron deficiency anemia (IDA) can be 
affected by geographical, cultural, dietary, and economic factors, as well as genetic factors 
(e.g., single-nucleotide polymorphisms of gene TMPRSS6)( An et al 2018,Gan et al 2012) 
[11,12]. IDA during pregnancy is associated with adverse health outcomes for both mothers 
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and babies, including premature delivery, infants who are small for gestational age, low birth 
weight, or even perinatal death (Breymann 2019, Santos 2017 and Kang 2015) [9,13,14]. 
The common prevention and treatment of ID and IDA during pregnancy include iron-
containing supplements, medicines, and nutrition counseling on dietary practices (Mattei 
2015, Pena-Rosas 2017, Derbyshire 2020)[6,15,16]. Maintaining proper nutrition during 
antenatal care is crucial for favorable birth outcomes and healthier offspring. In many low- and 
middle-income countries, inadequate intake of essential nutrients like vitamins, minerals, 
proteins, iron, and folic acid is common, affecting both mothers and babies(Marshall,a 
2022)[17]. According to the National Family Health Survey-4 (NFHS-4), one out of every four 
women in India has an undernourished diet, with a body mass index (BMI) lower than 18.5 
kg/m2 causing deficiencies such as iron deficiency anemia. Providing nutrition supplements to 
mothers in the form of IFA tablets is the most efficient and scalable intervention, which reduces 
the burden of undernutrition and has been shown to impact various health outcomes positively 
(WHO, 2020) [18]. 

According to the World Health Organization, pregnant women with hemoglobin (Hb) levels 
≥11 g/dL are considered non-anemic, 10.0–10.9  g/dL as mildly anemic, 7.0–9.9 g/dL as 
moderately anemic, and <7.0 g/dL as severely anemic. Despite various health programs in 
India, over 50% of pregnant women still suffer from anemia. This study explores the barriers 
to preventing anemia and examines the attitudes and behaviors of anemic women (Kalaivani 
2018)[19]. 

The Indian government, in collaboration with the World Health Organization (WHO), has been 
addressing anemia as a major health concern. According to the National Family Health Survey 
from the year 2019-2021 (NFHS-5), 52.2% of pregnant women in India (ages 15-49) are 
anemic, with the highest prevalence in Ladakh, Bihar, Gujarat, West Bengal, and Odisha. The 
state/union territory governments are responsible for implementing health programs, with 
support from the Ministry of Health through the National Health Mission (NHM). The Anemia 
Mukt Bharat (AMB) initiative, launched in 2018, aims to eliminate anemia through a life-cycle 
approach, focusing on adolescent girls and pregnant women. Strategies include providing IFA 
supplements, behavior change campaigns, delayed cord clamping, and digital 
hemoglobinometers for testing. The initiative also addresses non-nutritional factors like 
malaria, hemoglobin disorders, and fluorosis. Severe anemia in pregnant women is treated with 
iron sucrose or blood transfusions, and a national deworming program is carried out biannually. 
Key districts receive targeted interventions, and healthcare workers are trained to manage 
anemia effectively. (Dutta at al 2023)[20] 

A Terrible Journey of Anemia During Pregnancy  

Many scientists have been studying the occurrence of anemia in pregnant women and children 
for many years.  

 Studies from early twentieth century  

A decrease in red cell count or hemoglobin levels during pregnancy may result from 
physiological hydremia, true anemia (commonly due to iron deficiency or megaloblastic 
erythropoiesis), or a combination of both. Hydraemia-induced low hemoglobin does not harm 
the mother or fetus (F. P. Retie,1967) [21], but true anemia should be identified and treated. 
While blood volume changes during pregnancy have been well studied (Hytten, et. al 1964, 
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Ziintz, 0. 1911)[22,23], correlating these findings with standard measures of hematopoietic 
efficiency remains challenging. Pregnancy-related blood volume changes are difficult to assess 
due to altered body mass, surface area, and extracellular fluid distribution. Additionally, 
diagnostic criteria for iron or folate deficiency in non-pregnant individuals may not apply 
during pregnancy (Miller, et al. 1915, Zaron. et al.  1964) [24,25]. 

In 1967 some investigators investigated anemia in pregnant women in Trinidad, where 34% of 
women had hemoglobin levels below 10 g/dL, a commonly used threshold for anemia. The 
study highlighted the prevalence of anemia in the region and suggested that routine 
administration of iron in therapeutic quantities is justified where microcytic anemia is prevalent 
[26]. 

Studies from Late twentieth Century 

In 1991 a few workers investigated the diagnostic utility of the serum transferrin receptor 
(sTfR) as a marker for detecting iron deficiency during pregnancy. Their study found that 
serum transferrin receptor concentrations were not significantly influenced by pregnancy itself, 
making it a sensitive indicator of iron deficiency. Interestingly, they observed a progressive 
rise in serum receptor concentrations during gestation, which they attributed to placental origin 
rather than iron deficiency. This study confirmed the potential utility of serum receptor 
measurements for diagnosing iron deficiency in pregnancy [27]. 

Similarly, a study done in 1998 in Singapore found the prevalence of anemia at delivery to be 
15.3%. Multivariate logistic regression analysis revealed several key predictors for anemia at 
delivery, including iron prophylaxis and baseline hemoglobin levels. Women not receiving iron 
therapy were 11 times more likely to have anemia compared to those who did (95% CI 8.76–
14.13). Furthermore, a 1 gm% increase in hemoglobin reduced the odds of anemia by 55%. 
Ethnic background also played a role, with Malays and Indians having 95% and 58% higher 
odds of anemia compared to the Chinese. Women with a history of anemia were 2.6 times more 
likely to be anemic during pregnancy. Iron deficiency was identified as the most common cause 
of anemia, confirming that anemia remains a significant health issue in both developed and 
developing countries [28]. 

Åkesson et al. (1998) explored the use of soluble serum transferrin receptor (sTfR) as a marker 
for iron deficiency during pregnancy. They found that sTfR is a specific and sensitive marker 
for iron deficiency, with its early low levels linked to reduced erythropoiesis. Further research 
was recommended to determine if decreased erythropoiesis impacts the early detection of iron 
deficiency using sTfR [29]. 

In addition, Milman et al. (1999) discussed the controversial issue of iron supplementation 
during pregnancy. They noted that among fertile women, 20% have sufficient iron reserves 
(±500 mg), 40% have moderate reserves (100–500 mg), and another 40% have minimal iron 
stores. Iron requirements increase substantially during pregnancy, from 0.8 mg/day in early 
pregnancy to 7.5 mg/day in late pregnancy, while the median dietary intake is 9 mg/day, often 
below the recommended 12–18 mg/day. This insufficient intake leads to iron deficiency anemia 
in 20% of women who do not take supplements. Milman suggested that prophylactic iron 
supplementation should be considered, with a selective approach based on early screening for 
serum ferritin levels to identify women who may not need supplements [30]. 
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In a high-altitude study, Cohen and Haas (1999) estimated the prevalence of iron deficiency 
anemia among pregnant women residing in La Paz (3,600 meters) and El Alto (4,000 meters) 
in Bolivia. Their research provided a better fit for the hemoglobin-altitude curve than previous 
models and revealed that the prevalence of iron deficiency anemia in pregnancy was higher at 
these altitudes than previously estimated. The study underlined the importance of adjusting for 
altitude when assessing anemia prevalence in pregnant populations [31]. 

Studies from Early Twenty one Century  

Scanlon et al. (2000) examined the association between maternal hemoglobin levels during 
pregnancy and the risk of preterm birth and small for gestational age (SGA) infants. The study 
found that women with low hemoglobin levels in the first and second trimesters had an 
increased risk of preterm birth, with an odds ratio (OR) of 1.68 for moderate-to-severe anemia 
in the first trimester (hemoglobin less than 95 g/L at 12 weeks, 95% CI 1.29–2.21). However, 
no significant link was found between anemia and SGA. Conversely, high hemoglobin levels 
were associated with an increased risk of SGA, with ORs of 1.27 (95% CI 1.02–1.58) for very 
high hemoglobin levels (over 149 g/L at 12 weeks) and 1.79 (95% CI 1.49–2.15) at 18 weeks 
[32]. 

A study by Bondevik et al. (2000) investigated the prevalence of anemia and severe anemia 
among pregnant Nepali women in Kathmandu. They found that anemia was highly prevalent, 
with a rate of 62.2%, and severe anemia affected 3.6% of the population. Socio-demographic 
factors such as age, ethnicity, maternal education, occupation, and biological factors such as 
body mass index, height, and parity were significantly associated with anemia prevalence [33]. 

In a comprehensive study by van den Broek (2000), the full spectrum of nutritional and non-
nutritional factors associated with anemia in pregnancy was assessed in South Malawi. Among 
150 anemic women, 23% were found to be iron deficient, with no evidence of folate, vitamin 
B-12, or vitamin A deficiencies. Interestingly, 32% were deficient in iron and one or more 
other micronutrients. High C-reactive protein (CRP) concentrations were found in 54% of the 
anemic women with no nutritional deficiencies and in 73.5% of those who were iron replete 
according to bone marrow assessments. This study emphasized the multifactorial nature of 
pregnancy anemia and the significant role of inflammation [34]. 

Anemia is the most common nutritional deficiency during pregnancy in Malaysia. A national-
level study conducted by Haniff et al. (2007) found the overall prevalence of anemia to be 35% 
(SE 0.02) at a hemoglobin cut-off of 11 g/dL, and 11% (SE 0.03) at 10 g/dL, with most cases 
being mild. The study identified a higher prevalence of anemia among teenagers, and 
regression analysis showed that only gestational age remained a significant predictor of 
anemia.[35]. 

Thrombocytopenia is a common complication during pregnancy, and its etiology can vary 
widely. Correctly identifying the underlying cause of thrombocytopenia is essential for 
effective treatment and management. Some causes of thrombocytopenia are pregnancy-specific 
and may be unfamiliar to hematologists, requiring careful differential diagnosis. McCrae 
(2010) outlines the various causes of thrombocytopenia in pregnancy, focusing on the 
pathogenesis of selected disorders and offering guidance on the best approaches to manage 
these patients [36]. 
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 Bánhidy (2011) explored the efficacy of iron supplementation in anemic pregnant women, 
examining pregnancy complications and birth outcomes. The study found that anemic pregnant 
women who did not receive iron treatment had significantly shorter gestational ages at delivery, 
with a higher rate of preterm births. These adverse outcomes were prevented with iron 
supplementation. Additionally, the study found that the rate of total and some congenital 
abnormalities was lower than expected, likely due to healthier lifestyles and folic acid 
supplements. However, anemic women on iron supplementation had a higher risk of 
constipation-related hemorrhoids and hypotension [37]. 

In her study, Sun (2017) discussed the diagnosis, maternal and fetal implications, and treatment 
of common etiologies of anemia in pregnancy. She emphasized that a decrease in hemoglobin 
levels during pregnancy is largely due to physiological changes, establishing lower anemia 
thresholds than those in nonpregnant individuals. However, microangiopathic hemolytic 
anemia complicates the diagnosis of anemia, posing serious risks for both the mother and 
fetus[38]. 

Öztürk et al. (2017) reported that the prevalence of anemia is 18% in developed countries, 
while it ranges from 35% to 75% in developing countries. In Turkey, the rates of mild, 
moderate, and severe anemia were found to be 16.64%, 3.07%, and 0.28%, respectively. The 
overall prevalence of anemia at the time of pregnancy detection was reported to be 20.0% [39]. 

Thrombocytopenia occurs in approximately 5% to 10% of pregnant women and may either be 
incidental or indicative of underlying disorders. Recent advancements have provided deeper 
insights into the causes and management of thrombocytopenia during pregnancy. Notably, the 
increasing use of treatments such as thrombopoietin receptor agonists and rituximab raises 
concerns regarding potential risks to the fetus. Additionally, updated diagnostic criteria for 
preeclampsia, the reliance on ADAMTS13 measurement for diagnosing thrombotic 
thrombocytopenic purpura (TTP), and the introduction of anti-complement therapies for 
managing atypical hemolytic uremic syndrome (HUS) are also crucial developments in the 
field. This chapter aims to assist hematology consultants by providing updated diagnostic and 
management strategies for thrombocytopenia, considering factors such as the trimester, 
severity, and clinical context (Cines et al., 2017)[40]. 

Faghir-Ganji et al. (2023) conducted a systematic review and meta-analysis to assess the 
prevalence and risk factors of anemia during the first, second, and third trimesters of pregnancy 
in Iran between 2000 and 2021. Their findings highlighted the significant burden of anemia 
among pregnant women in Iran, emphasizing the need for comprehensive preventive measures 
and effective treatments, particularly for vulnerable populations such as pregnant mothers. The 
study suggested that improving access to maternal health services is essential to minimize 
anemia and enhance maternal health outcomes [41]. 

In a study by Locks et al. (2024) in Eastern Maharashtra, India, the relationship between 
multiple micronutrient deficiencies and anemia during pregnancy was examined. The study 
found that while iron deficiency (ID) and anemia often coexist, they affect different individuals 
in many cases. The findings underscore the importance of addressing both iron deficiency and 
other causes of anemia through strengthened clinical and community-based strategies. 
Effective prevention and management of anemia during pregnancy in India will require 
targeted interventions that address both iron deficiency and the broader nutritional context [42]. 
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Zhou et al. (2024) conducted a systematic review and meta-analysis to determine the 
prevalence of anemia, iron deficiency (ID), and iron deficiency anemia (IDA) among pregnant 
women in China. They found significant regional differences and urban-rural disparities in the 
prevalence of these conditions, suggesting the need for more context-specific interventions. 
The study also identified dietary factors as one of the major causes of anemia and recommended 
interventions such as iron-containing supplements and nutrition counseling to reduce the 
prevalence of anemia, ID, and IDA among Chinese pregnant women [43]. 

Conclusion :  

Anemia during pregnancy is a global health concern, affecting millions of women 
worldwide. It is primarily caused by iron deficiency but can also result from deficiencies 
in folic acid, vitamin B12, or other underlying health conditions. Pregnant women are 
particularly vulnerable due to increased iron demand to support fetal growth and blood 
volume expansion. Anemia can lead to serious complications, including preterm birth, 
low birth weight, and maternal mortality. Preventive measures such as iron 
supplementation, proper nutrition, and early detection through screening are crucial to 
reducing the burden of anemia and ensuring better maternal and fetal health. Addressing 
anemia requires global collaboration, especially in low-resource settings where 
healthcare access is limited. 

References:  

1. Centers for Disease Control and Prevention. Recommendations to prevent and control iron 
deficiency in the United States. Morb Mortal Wkly Rep 1998; 47(RR-3): 1-36. 
https://www.cdc.gov/mmwr/preview/mmwrhtml/00051880.htm. 

2. World Health Organization. The prevalence of anemia in women: a tabulation of available 
information, 2nd Ed., Geneva: WHO 1992.  

3. Marchant T, Armstrong S, Edgar T, et al. Anaemia during pregnancy in southern Tanzania. 
Annals trop med parasit 2002; 96: 477-8.  

4. Dreyfuss ML, Stoltzfus RJ, Shrestha JB et al. Hookworms, Malaria, and Vitamin A 
Deficiency contribute to anemia and iron deficiency among pregnant women in the plains of 
Nepal. J Nutr 2000; 130: 2527-36  

5. Stratton JA, Miller RD, Schmidt P. Effect of maternal parasitic disease on the neonate. Amer 
J Reprod Immunol Microbiol 1985; 8: 141-2.  

6. Mattei, D.; Pietrobelli, A. Micronutrients and Brain Development. Curr. Nutr. Rep. 2019, 8, 
99–107.  

7. Pena-Rosas, J.P.; De-Regil, L.M.; Gomez Malave, H.; Flores-Urrutia, M.C.; Dowswell, T. 
Intermittent oral iron supplementation during pregnancy. Cochrane Database Syst. Rev. 2015, 
2015, Cd009997. 

8.Chaparro,C.M.;Suchdev,P.S.Anemiaepidemiology,pathophysiology,andetiologyinlow-
andmiddle-incomecountries. Ann. N. Y. Acad. Sci. 2019, 1450, 15–31.  

9. Breymann, C. Iron Deficiency Anemia in Pregnancy. Semin. Hematol. 2015, 52, 339–347. 

ISSN NO : 1869-9391

PAGE NO: 254

GIS SCIENCE JOURNAL

VOLUME 11, ISSUE 12, 2024

International Journal of Pure Science ISSN NO: 1169-9398ISSN NO : 1844-8135International Journal of Pure Science Research



10.Kassebaum, N.J.; GBD 2013 Anemia Collaborators. The Global Burden of Anemia. 
Hematol. Oncol. Clin. North Am. 2016, 30, 247–308.  

11.An, P.; Wu, Q.; Wang, H.; Guan, Y.; Mu, M.; Liao, Y.; Zhou, D.; Song, P.; Wang, C.; 
Meng, L.; et al. TMPRSS6, but not TF, TFR2, or BMP2 variants are associated with an 
increased risk of iron-deficiency anemia. Hum. Mol. Genet. 2012, 21, 2124–2131. 

12. Gan, W.; Guan, Y.; Wu, Q.; An, P.; Zhu, J.; Lu, L.; Jing, L.; Yu, Y.; Ruan, S.; Xie, D.; et 
al. Association of TMPRSS6 polymorphisms with ferritin, hemoglobin, and type 2 diabetes 
risk in a Chinese Han population. Am. J. Clin. Nutr. 2012, 95, 626–632. 

13. Santos, D.C.C.; Angulo-Barroso, R.M.; Li, M.; Bian, Y.; Sturza, J.; Richards, B.; Lozoff, 
B. Timing, duration, and severity of iron deficiency in early development and motor outcomes 
at 9 months. Eur. J. Clin. Nutr. 2018, 72, 332–341. 

14. Kang, Y.; Dang, S.; Zeng, L.; Wang, D.; Li, Q.; Wang, J.; Ouzhu, L.; Yan, H. Multi-
micronutrient supplementation during pregnancy for prevention of maternal anemia and 
adverse birth outcomes in a high-altitude area: A prospective cohort study in rural Tibet of 
China. Br. J. Nutr. 2017, 118, 431–440.  

 15. Pena-Rosas, J.P.; De-Regil, L.M.; Garcia-Casal, M.N.; Dowswell, T. Daily oral iron 
supplementation during pregnancy. Cochrane Database Syst. Rev. 2015, 12, Cd004736. 

16. Derbyshire, E.; Obeid, R. Choline, Neurological Development, and Brain Function: A 
Systematic Review Focusing on the First 1000 Days. Nutrients 2020, 12, 1731. 

17. Nicole E Marshall 1, Barbara Abrams 2, Linda A Barbour 3, Patrick Catalano 4, Parul 
Christian 5, Jacob E Friedman 6, William W Hay Jr 7, Teri L Hernandez 8, Nancy F 
Krebs 9, Emily Oken 10, Jonathan Q Purnell 11, James M Roberts 12, Hora Soltani 13, Jacqueline 
Wallace 14, Kent L Thornburg 15(2021).The importance of nutrition in pregnancy and lactation: 
lifelong consequences. Am J Obstet Gynecol. 2022;226:607–632. doi: 
10.1016/j.ajog.2021.12.035.  

18. WHO antenatal care recommendations for a positive pregnancy experience: nutritional 
interventions update: multiple micronutrient supplements during pregnancy. 
2020. http://www.ncbi.nlm.nih.gov/books/NBK560384/ http://www.ncbi.nlm.nih.gov/books/
NBK560384/ 

19. K Kalaivani 1, Prema Ramachandran 1 (2018) Time trends in prevalence of anaemia in 

pregnancy, Indian J Med Res. 2018 Mar;147(3):268-277. doi: 
10.4103/ijmr.IJMR_1730_16. 

20. Rajoshee R. Dutta , Pratyaksh Chhabra , Tanishq Kumar , Abhishek Josh,(2023). 
Tackling Anemia in Pregnant Women in India: Reviewing the Obstacles and Charting a 
Path Forward. Cureus 15(8): e43123. DOI 10.7759/cureus.43123. 

21. Initiatives to tackle anaemia in pregnant women. (2022). 
https://pib.gov.in/PressReleasePage.aspx? PRID=1810999. 

22. F. P. Retie,(1967). A study of pregnancy anemia: blood volume changes correlated with 
other parameters of hemopoietic efficiency, J. Obstet. Gynaec. Brit. Cwlth. Oct. 1967. Vol. 74. 
pp. 683-693 

ISSN NO : 1869-9391

PAGE NO: 255

GIS SCIENCE JOURNAL

VOLUME 11, ISSUE 12, 2024

International Journal of Pure Science ISSN NO: 1169-9398ISSN NO : 1844-8135International Journal of Pure Science Research



23. Hytten, F. E., and Leitch, I. (1964): The Physiology of Human Pregnancy. 1st Edition. 
Blackwell Scientific Publications, Oxford. p. 1. 

24.Ziintz, 0. (1911): Zbl. Gyniik., 35, 1365. 

25. Miller, J. R., Keith, N. M., and Rowntree, L. G. (1915): J, Amer. med. Ass., 65, 779. 

26.Zaron, D. M., Lichtman, H. C., and Hellman, L. M. (1964): Amer. J. Obstet. Gynec., 88, 
565. 

Chanarin, I., Rothman, D., and Berry, V. (1965): Brit. med. J., 1, 480. 

27. Chopra, J.G., Noe, E., Matthew, J., Dhein, C., Rose, J., Cooperman, J.M., & Luhby, A.L. 
(1967). Anemia in pregnancy. American Journal of Public Health, 57(5), 739–742. 

28. Carriaga, M.T., Skikne, B.S., Finley, B., Cutler, B., & Cook, J.D. (1991). Serum transferrin 
receptor for the detection of iron deficiency in pregnancy. American Journal of Clinical 
Nutrition, 54, 1077-1081. 

29. Singh, K., Fong, Y.F., Arulkumaran, S. (1998). Anemia in pregnancy – a cross-sectional 
study in Singapore. European Journal of Clinical Nutrition, 52, 65-70 

30. Åkesson, A., Bjellerup, P., Berglund, M., Bremme, K., & Vahter, M. (1998). Serum 
transferrin receptor: A specific marker of iron deficiency in pregnancy. American Journal of 
Clinical Nutrition, 68, 1241–1246. 

31. Milman, N., Bergholt, T., Byg, K.-E., Eriksen, L., Graudal, N. (1999). Iron status and iron 
balance during pregnancy: A critical reappraisal of iron supplementation. Acta Obstet 
Gynecol Scand, 78, 749-757. 

32. Cohen, J.H., Haas, J.D. (1999). Hemoglobin correction factors for estimating the 
prevalence of iron deficiency anemia in pregnant women residing at high altitudes in Bolivia. 
Rev Panam Salud Publica/Pan Am J Public Health, 6(6), 435-440. 

33. Scanlon, K.S., Yip, R., Schieve, L.A., Cogswell, M.E. (2000). High and low hemoglobin 
levels during pregnancy: Differential risks for preterm birth and small for gestational age. 
Obstetrics and Gynecology, 95(5 Pt 1), 709-716. 

34. Bondevik, G.T., Ulstein, M., Lie, R.T., Rana, G., Kvæle, G. (2000). The prevalence of 
anemia in pregnant Nepali women: A study in Kathmandu. Acta Obstet Gynecol Scand, 79, 
341-349 

35. van den Broek, N.R. (2000). Etiology of anemia in pregnancy in South Malawi. American 
Journal of Clinical Nutrition, 72(suppl), 247S–256S. 

36. Haniff, J. (2007). Anemia in pregnancy in Malaysia: A cross-sectional survey. Asia Pacific 
Journal of Clinical Nutrition, 16(3), 527-533. 

37. McCrae, K.R. (2010). Thrombocytopenia in pregnancy. American Society of Hematology. 

38. Bánhidy, F. (2011). Iron deficiency anemia: Pregnancy outcomes with or without iron 
supplementation. Nutrition, 27(1), 65–72 

ISSN NO : 1869-9391

PAGE NO: 256

GIS SCIENCE JOURNAL

VOLUME 11, ISSUE 12, 2024

International Journal of Pure Science ISSN NO: 1169-9398ISSN NO : 1844-8135International Journal of Pure Science Research



39. Sun, D. (2017). Anemia in pregnancy: A pragmatic approach. Obstetrical and 
Gynecological Survey, 72(12), 764–775. 

40. Öztürk, M., Öztürk, Ö., Ulubay, M., Karaşahin, E., Özgürtaş, T., Yenen, M., Aydın, A., 
Fıratlıgil, F., Bodur, S. (2017). Anemia prevalence at the time of pregnancy detection. Turk J 
Obstet Gynecol, 14, 176-180. 

41. Cines, D.B., et al. (2017). Thrombocytopenia in pregnancy. Blood, 130. DOI: 
10.1182/blood-2017-05-781971. 

42. Faghir-Ganji, M., et al. (2023). Prevalence and risk factors of anemia in first, second, and 
third trimesters of pregnancy in Iran: A systematic review and meta-analysis. Heliyon, 9, 
e14197. 

43. Locks, L.M., et al. (2024). The prevalence of anemia during pregnancy and its correlates 
vary by trimester and hemoglobin assessment method in Eastern Maharashtra, India. Maternal 
& Child Nutrition, 20, e13684. DOI: 10.1111/mcn.13684. 

44. Zhou, Y., et al. (2024). The prevalence of anemia among pregnant women in China: A 
systematic review and meta-analysis. Nutrients, 16, 1854. 

 

 

 

ISSN NO : 1869-9391

PAGE NO: 257

GIS SCIENCE JOURNAL

VOLUME 11, ISSUE 12, 2024

International Journal of Pure Science ISSN NO: 1169-9398ISSN NO : 1844-8135International Journal of Pure Science Research


