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                               Abstract 

Anemia in pregnancy is a prevalent condition that poses significant risks to maternal and fetal health, affecting 

millions of women worldwide. It is often characterized by a decrease in hemoglobin levels due to various causes, 

including nutritional deficiencies, chronic diseases, and infections. Among the complications associated with anemia 

during pregnancy, postpartum hemorrhage (PPH) stands out as a critical concern, characterized by excessive bleeding 

following childbirth. This review explores the intricate relationship between anemia in pregnancy and the risk of 

PPH, emphasizing the underlying mechanisms, risk factors, and clinical implications that healthcare providers must 

consider for effective management. The pathophysiological connection between anemia and PPH is complex, as 

anemia can impair the body's hemostatic response to blood loss during and after delivery. Women with anemia are 

more likely to experience complications such as uterine atony and retained placental fragments, which are significant 

contributors to PPH. Moreover, the presence of anemia may hinder appropriate responses to excessive bleeding, 

making early identification and management crucial for mitigating risks. Understanding these dynamics is essential 

for healthcare professionals to implement preventive strategies and tailor interventions to enhance maternal outcomes. 
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Introduction 
 

Anemia in pregnancy is a global public health 

issue that significantly impacts maternal and fetal 

health. It is characterized by a reduction in 

hemoglobin levels, which can lead to inadequate 

oxygen transport throughout the body. According 

to the World Health Organization (WHO), 

approximately 38% of pregnant women in 

developing countries and about 18% in developed 

countries are affected by anemia during 

pregnancy. The condition is particularly 

concerning because it can lead to a range of 

complications, including fatigue, impaired 

physical performance, and an increased risk of 

infections. Additionally, anemia in pregnancy has 

been linked to adverse outcomes such as low birth 

weight, preterm delivery, and increased maternal 

morbidity and mortality.1-2 One of the most severe 

complications associated with anemia during 

pregnancy is postpartum hemorrhage (PPH), 

defined as excessive blood loss following 

childbirth. PPH is a leading cause of maternal 

mortality, particularly in low-resource settings 
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where access to healthcare may be limited. The 

association between anemia and PPH is complex, 

as low hemoglobin levels can impair the body’s 

ability to respond to blood loss during and after 

delivery. Women with anemia may experience 

more severe blood loss due to inadequate uterine 

contractions (uterine atony), retained placental 

fragments, or other underlying conditions that 

contribute to bleeding. The pathophysiology of 

anemia in pregnancy involves multiple factors, 

including increased iron demands due to 

expanding blood volume and the needs of the 

developing fetus. Nutritional deficiencies, 

particularly of iron, folate, and vitamin B12, are 

among the most common causes of anemia in 

pregnant women. In addition, chronic diseases 

such as kidney disease, autoimmune disorders, 

and infections can contribute to anemia. This 

multifactorial nature of anemia highlights the 

importance of a comprehensive approach to 

prevention and management that addresses the 

various underlying causes and risk factors.3-5 

 

The impact of anemia on maternal health extends 

beyond the immediate complications of 

pregnancy. Women who experience anemia may 

have long-term health consequences, including an 

increased risk of developing chronic conditions 

such as cardiovascular disease. Furthermore, 

anemia can negatively affect a woman’s quality of 

life, leading to fatigue, decreased productivity, 

and challenges in maternal care. This underscores 

the need for targeted public health initiatives that 

focus on the prevention and management of 

anemia among pregnant women.6 Healthcare 

providers play a crucial role in the early 

identification and management of anemia during 

pregnancy. Routine screening for anemia through 

blood tests, such as complete blood counts and 

iron studies, should be integrated into prenatal 

care protocols. Early detection allows for timely 

interventions, including nutritional 

supplementation and education on dietary 

practices to enhance iron intake. Moreover, 

healthcare providers should be vigilant in 

monitoring pregnant women for signs of 

postpartum hemorrhage, particularly in those with 

known anemia, to ensure prompt management of 

any complications that may arise.7 

Causes of Anemia in Pregnancy 
 

Anemia during pregnancy can arise from a variety 

of underlying factors, which can be broadly 

categorized into nutritional deficiencies, chronic 

diseases, and other physiological changes that 

occur during this period.  

 

Nutritional Deficiencies 
 

The most prevalent cause of anemia in pregnancy 

is iron deficiency, often exacerbated by increased 

demands for iron due to the expansion of maternal 

blood volume and fetal growth. During 

pregnancy, the body requires approximately 1,000 

mg of additional iron to support increased 

hemoglobin production, placental development, 

and fetal iron stores. A diet low in iron-rich foods 

or poor bioavailability of dietary iron can 

contribute significantly to the development of 

iron-deficiency anemia. Additionally, deficiencies 

in vitamins such as folate and vitamin B12 can 

lead to megaloblastic anemia, which is 

characterized by the production of larger than 

normal red blood cells that are ineffective in 

oxygen transport. These deficiencies may result 

from inadequate dietary intake or malabsorption 

issues.8-9 

 

Chronic Diseases 
 

Chronic medical conditions can also be 

significant contributors to anemia in pregnant 

women. Conditions such as chronic kidney 

disease, autoimmune disorders (e.g., lupus), and 

infections (e.g., malaria, HIV) can impair red 

blood cell production or lead to increased 

destruction of red blood cells. For example, 

chronic inflammation from autoimmune diseases 

can lead to anemia of inflammation, where the 

body produces less erythropoietin (a hormone that 

stimulates red blood cell production) in response 

to inflammatory cytokines. Additionally, women 

with preexisting anemia before pregnancy may be 

at an increased risk of exacerbation during their 

pregnancy due to these chronic conditions.10 
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Blood Loss 
 

Pregnancy may also be associated with blood loss 

that can contribute to anemia. Women may 

experience bleeding due to complications such as 

placental abruption or placenta previa, which can 

lead to significant blood loss and subsequent 

anemia. Moreover, women with a history of 

heavy menstrual bleeding (menorrhagia) prior to 

pregnancy may be at increased risk for developing 

anemia during pregnancy due to continued blood 

loss.11 

 

Physiological Changes 
 

Pregnancy induces various physiological changes 

that can impact the hematologic status of women. 

The expansion of plasma volume is more 

pronounced than the increase in red blood cell 

mass, leading to a dilutional effect known as 

"physiologic anemia of pregnancy." This 

condition is characterized by lower hemoglobin 

and hematocrit levels but is usually not clinically 

significant. However, it can mask underlying 

nutritional deficiencies or other pathologic causes 

of anemia if not carefully evaluated.12 

 

Socioeconomic and Demographic Factors 
 

Socioeconomic factors, including low income, 

limited access to healthcare, and education, can 

exacerbate the risk of anemia in pregnancy. 

Women from disadvantaged backgrounds may 

have less access to iron-rich foods, prenatal care, 

and health education, making them more 

susceptible to nutritional deficiencies. 

Furthermore, demographic factors such as age, 

number of pregnancies, and ethnicity can 

influence the prevalence and causes of anemia in 

pregnant women. For instance, adolescents and 

women with multiple pregnancies may have 

increased nutritional needs that, if unmet, can lead 

to anemia.13 

 

 

Risk Factors for Postpartum 

Hemorrhage 
 

Postpartum hemorrhage (PPH) is defined as 

excessive bleeding after childbirth, specifically 

more than 500 mL following vaginal delivery and 

more than 1,000 mL after cesarean delivery. The 

risk factors for PPH can be classified into several 

categories, including obstetric, maternal, and 

procedural factors.  

 

Obstetric Factors 
 

1. Previous PPH:  

 

Women with a history of postpartum hemorrhage 

are at a significantly higher risk of experiencing 

PPH in subsequent pregnancies. The recurrence 

risk may be due to underlying factors such as 

uterine atony or retained placental tissue that may 

predispose them to similar complications.13 

 

2. Multiple Pregnancies:  

 

Twin or higher-order multiple pregnancies 

increase the risk of PPH due to the over-

distension of the uterus and subsequent difficulty 

in effective uterine contractions post-delivery. 

The increased risk of uterine atony and greater 

likelihood of surgical interventions further 

contribute to this heightened risk.14 

 

3. Prolonged Labor:  

 

Extended labor, particularly the second stage of 

labor, can result in uterine fatigue, leading to 

atony and ineffective contractions after delivery. 

This prolonged exertion can compromise the 

uterine muscle's ability to contract effectively, 

thereby increasing the risk of bleeding.15 

 

4. Instrumental Deliveries:  

 

The use of instruments such as forceps or vacuum 

extraction during delivery can result in trauma to 

the birth canal or uterus, contributing to the risk 

of hemorrhage. These interventions can also 

increase the chances of uterine atony due to 

disruption of normal physiological processes.16 
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5. Retained Placenta:  

 

The failure of the placenta to deliver completely 

can lead to significant blood loss. Retained 

placental fragments can prevent the uterus from 

contracting effectively, resulting in ongoing 

bleeding. 

 

Maternal Factors 
 

1. Anemia:  

 

Women with pre-existing anemia may be more 

susceptible to the effects of blood loss during and 

after delivery. Reduced hemoglobin levels can 

limit the body's capacity to tolerate blood loss, 

making them at greater risk for severe 

complications related to PPH.17 

 

2. Age and Parity:  

 

Advanced maternal age and high parity (having 

multiple pregnancies) are associated with an 

increased risk of PPH. Older mothers may have a 

greater likelihood of developing uterine atony or 

other complications during labor and delivery. 

 

3. Obesity:  

 

Maternal obesity has been identified as a risk 

factor for PPH. Excess weight may be associated 

with higher rates of cesarean delivery, labor 

complications, and increased risk of pre-existing 

conditions that can complicate delivery.18 

 

4. Chronic Medical Conditions:  

 

Underlying health issues such as hypertension, 

diabetes, and coagulation disorders can 

predispose women to an increased risk of PPH. 

These conditions may impact the body’s ability to 

manage blood loss effectively or increase the 

likelihood of complications during labor. 

 

Procedural Factors 
 

1. Cesarean Delivery:  

 

Cesarean sections carry a higher risk of PPH 

compared to vaginal deliveries. Surgical 

procedures can result in significant blood loss, 

and the risk of complications, such as uterine 

atony or infection, can be heightened 

postoperatively. 

 

2. Manual Removal of the Placenta:  

 

The need for manual removal of the placenta can 

increase the risk of uterine trauma and subsequent 

hemorrhage. This procedure may be necessary in 

cases of retained placenta but can lead to 

complications if not managed properly.19 

 

3. Use of Oxytocin:  

 

While oxytocin is commonly used to prevent and 

treat uterine atony, its improper use or 

administration can also contribute to PPH. For 

instance, if oxytocin is not administered 

adequately during the third stage of labor, the risk 

of atony and subsequent bleeding may increase.2 

 

Clinical Management of Anemia and 

Postpartum Hemorrhage 
 

Effective clinical management of anemia during 

pregnancy and the risk of postpartum hemorrhage 

(PPH) requires a comprehensive and integrated 

approach. This involves early identification, 

appropriate treatment protocols, and preventive 

measures tailored to the individual needs of 

pregnant women. The management strategies can 

be categorized into assessment, treatment of 

anemia, prevention and management of PPH, and 

postpartum care. 

 

Assessment and Diagnosis 
 

1. Routine Screening:  

 

Routine screening for anemia should be part of 

prenatal care, typically conducted through 

complete blood counts (CBC) at the first prenatal 

visit and again in the third trimester. The WHO 

recommends hemoglobin levels below 11 g/dL as 

indicative of anemia in pregnancy.21 
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2. Identifying Risk Factors:  

 

Clinicians must assess risk factors for both 

anemia and PPH during initial evaluations. A 

detailed history should include dietary habits, 

medical history (including previous anemia or 

PPH), and current symptoms that may suggest 

these conditions.22 

 

3. Laboratory Testing:  

 

If anemia is detected, further investigations may 

include serum ferritin, iron studies, vitamin B12, 

and folate levels to determine the type and 

underlying cause of anemia. A thorough 

evaluation helps guide appropriate treatment 

strategies.23 

 

Treatment of Anemia 
 

1. Nutritional Supplementation:  

 

Iron supplementation is a cornerstone of anemia 

management in pregnancy. Oral iron supplements, 

typically ferrous sulfate, are prescribed at a 

dosage of 30–60 mg of elemental iron per day, 

with adjustments based on individual tolerance 

and levels of anemia. In cases of severe iron 

deficiency anemia or poor tolerance of oral iron, 

intravenous iron formulations may be 

considered.24 

 

2. Vitamin Supplementation:  

 

In addition to iron, prenatal vitamins containing 

folate and vitamin B12 should be provided to 

address potential deficiencies that contribute to 

anemia. Adequate folate intake is crucial for 

preventing megaloblastic anemia, while vitamin 

B12 is necessary for proper red blood cell 

formation.25 

 

3. Dietary Counseling:  

 

Educating pregnant women on dietary sources of 

iron (such as red meat, poultry, fish, lentils, beans, 

and fortified cereals) and how to enhance iron 

absorption (e.g., consuming vitamin C-rich foods) 

is essential. Avoiding inhibitors of iron 

absorption, such as tea and coffee, during meals 

can also be beneficial. 

 

4. Management of Underlying Conditions:  

 

For women with anemia related to chronic 

diseases, managing the underlying condition (e.g., 

diabetes, renal disease) is critical to improving 

anemia and reducing risks during pregnancy.26 

 

Prevention and Management of Postpartum 

Hemorrhage 
 

1. Active Management of the Third Stage of 

Labor:  

 

The use of active management techniques during 

the third stage of labor is essential for preventing 

PPH. This includes administering oxytocin 

immediately after delivery to promote uterine 

contractions and minimize the risk of atony. 

 

2. Uterine Massage:  

 

Gentle fundal massage should be performed 

immediately after delivery to stimulate uterine 

contractions and prevent atony. 

 

3. Monitoring and Early Intervention:  

 

Careful monitoring of blood loss during and after 

delivery is crucial. If excessive bleeding is 

detected, immediate interventions should be 

initiated. Clinicians must be prepared to 

administer uterotonics (e.g., oxytocin, 

methylergometrine, carboprost) to control 

bleeding. 

 

4. Fluid Resuscitation and Blood Products:  

 

In cases of significant blood loss, fluid 

resuscitation with crystalloids should be initiated 

promptly. If bleeding continues or hemoglobin 

levels drop significantly, the transfusion of 

packed red blood cells (PRBCs) may be required 

to stabilize the patient. 
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5. Surgical Interventions:  

 

For severe cases of PPH that do not respond to 

medical management, surgical interventions may 

be necessary. These can include uterine artery 

ligation, Bakri balloon placement, or, in extreme 

cases, hysterectomy.25 

 

Postpartum Care and Follow-Up 
 

1. Postpartum Assessment:  

 

After delivery, women should be assessed for 

signs of anemia and ongoing bleeding. Follow-up 

hemoglobin checks are recommended, especially 

for those who were anemic during pregnancy or 

experienced significant blood loss. 

 

2. Continued Nutritional Support:  

 

Continued iron and vitamin supplementation 

should be encouraged during the postpartum 

period to replenish iron stores and support 

recovery from blood loss. Women should receive 

education on the importance of maintaining a 

nutritious diet during this time. 

 

3. Psychosocial Support:  

 

Providing emotional and psychological support to 

new mothers is essential, as anemia and PPH can 

contribute to postpartum depression. Referrals to 

counseling or support groups may be beneficial 

for those struggling to cope with their health 

challenges.26 

 

Conclusion 
 

Effective management of anemia in pregnancy 

and the associated risk of postpartum hemorrhage 

(PPH) is crucial for ensuring maternal and 

neonatal health. Anemia remains a prevalent issue 

during pregnancy, often stemming from 

nutritional deficiencies, chronic diseases, or 

underlying conditions. Recognizing and 

addressing these causes through proactive 

screening, supplementation, and dietary education 

can significantly mitigate the risks associated with 

anemia. Additionally, understanding the 

multifactorial nature of PPH is essential for 

implementing preventive strategies during labor 

and delivery. By adopting an integrated approach 

that includes routine assessment, active 

management during the third stage of labor, and 

immediate intervention in cases of excessive 

bleeding, healthcare providers can enhance the 

safety of childbirth. Continuous monitoring and 

postpartum care, including nutritional support and 

emotional well-being, play a vital role in recovery 

for new mothers. Furthermore, addressing 

systemic issues such as access to healthcare, 

education, and community support is essential to 

improving outcomes for women at risk of anemia 

and PPH. 

 

References 
 

1. Owais A, Merritt C, Lee C, Bhutta ZA. Anemia 

among women of reproductive age: an overview 

of global burden, trends, determinants, and drivers 

of progress in low-and middle-income countries. 

Nutrients. 2021; 13(8):2745. 

2. World Health Organization. Worldwide 

prevalence of anaemia 1993-2005: WHO global 

database on anaemia. 2008. 

3. Agreen FC, Obeagu EI. Anaemia among pregnant 

women: A review of African pregnant teenagers. 

Journal of Public Health and Nutrition. 

2023;6(1):138. 

4. Obeagu EI, Obeagu GU, Chukwueze CM, 

Ikpenwa JN, Ramos GF. Evaluation of protein C, 

protein S and fibrinogen of pregnant women with 

malaria in Owerri metropolis. Madonna 

University journal of Medicine and Health 

Sciences. 2022; 2(2):1-9. 

5. Means RT. Iron deficiency and iron deficiency 

anemia: implications and impact in pregnancy, 

fetal development, and early childhood 

parameters. Nutrients. 2020; 12(2):447. 

6. Obeagu EI, Adepoju OJ, Okafor CJ, Obeagu GU, 

Ibekwe AM, Okpala PU, Agu CC. Assessment of 

Haematological Changes in Pregnant Women of 

Ido, Ondo State, Nigeria. J Res Med Dent Sci. 

2021 Apr;9(4):145-8. 

7. Obeagu EI, Obeagu GU. Neonatal Outcomes in 

Children Born to Mothers with Severe Malaria, 

HIV, and Transfusion History: A Review. Elite 



ISSN: 2455-944X                                                                     Int. J. Curr. Res. Biol. Med. (2024). 9(1): 26–33  
     

32 

 

Journal of Nursing and Health Science, 2024; 

2(3): 38-58 

8. Sapehia D, Mahajan A, Srinivasan R, Kaur J. Pre-

natal dietary imbalance of folic acid and vitamin 

B12 deficiency adversely impacts placental 

development and fetal growth. Placenta. 2023; 

132:44-54. 

9. Obeagu EI, Obeagu GU. Sickle cell anaemia in 

pregnancy: a review. International Research in 

Medical and Health Sciences. 2023 Jun 

10;6(2):10-3. 

10. Obeagu EI, Obeagu GU. Hemolysis Challenges 

for Pregnant Women with Sickle Cell Anemia: A 

Review. Elite Journal of Haematology. 

2024;2(3):67-80. 

11. Obeagu EI, Ezimah AC, Obeagu GU. 

Erythropoietin in the anaemias of pregnancy: a 

review. Int J Curr Res Chem Pharm Sci. 

2016;3(3):10-8. 

12. Muñoz M, Peña-Rosas JP, Robinson S, Milman 

N, Holzgreve W, Breymann C, Goffinet F, Nizard 

J, Christory F, Samama CM, Hardy JF. Patient 

blood management in obstetrics: management of 

anaemia and haematinic deficiencies in pregnancy 

and in the post-partum period: NATA consensus 

statement. Transfusion medicine. 2018; 28(1):22-

39. 

13. Breymann C. Iron deficiency anemia in 

pregnancy. InSeminars in hematology 2015; 

52(4):339-347. WB Saunders. 

14. Green R, Mitra AD. Megaloblastic anemias: 

nutritional and other causes. Medical Clinics. 

2017; 101(2):297-317. 

15. Rashid S, Meier V, Patrick H. Review of Vitamin 

B12 deficiency in pregnancy: a diagnosis not to 

miss as veganism and vegetarianism become 

more prevalent. European journal of haematology. 

2021; 106(4):450-455. 

16. Jagnade RS, Bharat R, Singh P. Association 

Between Systemically Healthy Chronic 

Periodontitis Pregnant Female Subjects and 

Anemia of Chronic Diseases: A Clinical Study. 

Journal of Advanced Medical and Dental 

Sciences Research. 2018;6(9):88-95. 

17. Barrera‐Reyes PK, Tejero ME. Genetic variation 

influencing hemoglobin levels and risk for anemia 

across populations. Annals of the New York 

Academy of Sciences. 2019; 1450(1):32-46. 

18. Guyatt GH, Oxman AD, Ali M, Willan A, 

McIlroy W, Patterson C. Laboratory diagnosis of 

iron-deficiency anemia: an overview. Journal of 

general internal medicine. 1992; 7:145-53. 

19. Eweis M, Farid EZ, El-Malky N, Abdel-Rasheed 

M, Salem S, Shawky S. Prevalence and 

determinants of anemia during the third trimester 

of pregnancy. Clinical Nutrition ESPEN. 

2021;44:194-199. 

20. Agbozo F, Abubakari A, Der J, Jahn A. Maternal 

dietary intakes, red blood cell indices and risk for 

anemia in the first, second and third trimesters of 

pregnancy and at predelivery. Nutrients. 2020; 

12(3):777. 

21. Siteti MC, Namasaka SD, Ariya OP, Injete SD, 

Wanyonyi WA. Anaemia in pregnancy: 

Prevalence and possible risk factors in Kakamega 

County, Kenya. Science journal of public health. 

2014;2(3):216-222. 

22. Kumar SB, Arnipalli SR, Mehta P, Carrau S, 

Ziouzenkova O. Iron deficiency anemia: efficacy 

and limitations of nutritional and comprehensive 

mitigation strategies. Nutrients. 2022; 

14(14):2976. 

23. Pai RD, Chong YS, Clemente-Chua LR, Irwinda 

R, Huynh TN, Wibowo N, Gamilla MC, Mahdy 

ZA. Prevention and management of iron 

deficiency/iron-deficiency anemia in women: an 

Asian expert consensus. Nutrients. 2023; 

15(14):3125. 

24. Muñoz M, Peña-Rosas JP, Robinson S, Milman 

N, Holzgreve W, Breymann C, Goffinet F, Nizard 

J, Christory F, Samama CM, Hardy JF. Patient 

blood management in obstetrics: management of 

anaemia and haematinic deficiencies in pregnancy 

and in the post-partum period: NATA consensus 

statement. Transfusion medicine. 2018;28(1):22-

39. 

25. Shi H, Chen L, Wang Y, Sun M, Guo Y, Ma S, 

Wang X, Jiang H, Wang X, Lu J, Ge L. Severity 

of anemia during pregnancy and adverse maternal 

and fetal outcomes. JAMA network open. 

2022;5(2):e2147046-. 

26. World Health Organization. Guideline: daily iron 

and folic acid supplementation in pregnant 

women. World Health Organization; 2012. 

 

 



ISSN: 2455-944X                                                                     Int. J. Curr. Res. Biol. Med. (2024). 9(1): 26–33  
     

33 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Access this Article in Online 

 

Website: 

www.darshanpublishers.com 

 

Subject:  

Hematology 

Quick Response 

Code 

How to cite this article:  

Emmanuel Ifeanyi Obeagu.  (2024). Anemia in Pregnancy and Its Association with Postpartum 

Hemorrhage: A Review. Int. J. Curr. Res. Biol. Med. 9(1): 26–33. 

DOI: http://dx.doi.org/10.22192/ijcrbm.2024.09.01.004 

http://www.darshanpublishers/

