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Abstract: Title of the Article: Placental Morphometry in Post-Partum Mother with Anemia 

Context:  Anemia in pregnancy affects the abnormality of the placenta, thereby causing a 

decrease in placental function. Babies born with an abnormal placenta carry a risk of 

developing arterial blockage, heart failure, hypertension, and cancer in the future.  

Aims: Thus, the objective of this study was to determine the correlation between anemia in 

the third trimester of pregnancy and placental morphometry.  

Method: A total of 44 placentas from pregnant women with anemia and no anemia were 

selected by consecutive sampling techniques. The placentas were measured directly in 

weight, diameter, thickness, surface area, length of the umbilical cord, and the shape of the 

placenta. The measurement results were tested with Pearson correlation and Rank 

Spearman, while the placenta shape was tested by Chi-square.  

Result: As many as 75% of pregnant women experience anemia in the third trimester, by 

most of the placenta has normal weight and thickness, the diameter and length of the 

umbilical cord are all normal, and the size is mostly oval. The weight of placenta (p = 

0.000), thickness of the placenta (p = 0.023), surface area of the placenta (p = 0.000) and 

diameter of the placenta (p = 0.000) have a correlation with anemia in pregnant women. 

Umbilical cord length (p = 0.872) means that it has no correlation with anemia in pregnant 

women. All of them have a direction of the correlation (r) negative.  

Statistical analysis used: The test is carried out at a significance level (α) of 95%. Placenta 

shape (p = 1.00) meaning that it has no correlation with anemia in pregnant women, OR = 

0.939 (95%, CI = 0.861-1.024).  

Conclusion: The condition of anemia in third-trimester pregnant women has correlation 

with the weight, thickness, surface area, and diameter of the placenta but has no 

correlation with the length of the umbilical cord and the shape of the placenta. 
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1. INTRODUCTION 

 

       The prevalence of anemia globally is still relatively high, 38.17% spread throughout the 

world.
[1]

 The percentage of cases in developing countries is 53-61% in Africa, 44-53% in 

Southeast Asia and 17-31% in Europe and North America
[2]

 and 29.6%
[1]

 in Indonesia, 

mostly experienced by pregnant women,
[3] 

 for 37.1%.
 [4]

 Based on data from WHO, anemia 

in pregnancy is still a 40% cause of maternal death worldwide.
 [2] 

During pregnancy, the 

placenta functions as a means of excretion and transportation of nutrients and oxygen from 

mother to fetus.
 [5]

 However, anemia in pregnant women will decrease the function of the 

placenta, affecting the growth and development of the fetus in uterus.  

Anemia may induce the growth and changes in placental morphology and histology, 

morphometric characteristics of the placental tissue, the course of the pregnancy process, 

birth weight of the baby, APGAR score,
[6]

 development of the baby after birth,
[7]

 and 

reduction of iron stored in breast milk (ASI) and cord blood.
[8]

 Under this circumstance, 

anemia occurring in pregnancy brings a risk factor for abnormal placental growth.
 [9]

 In this 

case, the babies born with a large placenta have a-greater risk of developing hypertension in 

the future,
[10,11]

 while babies born with a small placenta have an indication of a lack of 

nutritional intake to the placenta resulting in placental hypoxia, which may ultimately 

interfere its function.
[9]

  

 

2. RESEARCH METHOD 

 

       The study was conducted on postpartum mothers at the Diponegoro National Hospital 

from June 16
th

 - August 7
th

, 2018. It used a Consecutive Sampling as the technique. There 

were 44 placentas carefully selected from mothers who met the following inclusion and 

exclusion criteria: The inclusion criteria are (maternal age 20-35 years, gestational age 37-42 

weeks, gestation 1-4, not smoking, not having pre-eclampsia, diabetes mellitus, 

hyperglycemia, and not experiencing a young gestational age. As exclusion criteria, they 

were mothers with pathological abnormalities during pregnancy, antepartum bleeding, having 

a history of systemic disease, or a fetus with congenital abnormalities. 

     Maternal hemoglobin levels during the third trimester of pregnancy were measured using 

a hematology analyzer at the Diponegoro National Hospital laboratory. Placenta 

measurements were carried out an hour after childbirth with the weight measured by scales, 

diameter, thickness, the surface area of the placenta, the length of the umbilical cord 

measured by the mid-line, and the shape of the placenta measured by observation. 

 

3. RESULTS AND DISCUSSION 

 

Based on 44 research subjects, the following results were obtained: 

 

Table 1 

 

Most of the third trimester pregnant women had anemia, as many as 33 subjects 

(75%), and the rest 11 subjects (25%) did not it. For the hemoglobin level, the lowest was 8.1 

gr/dl, while the highest was 12 g / dl. On average, the subjects had hemoglobin level of 10.11 

g / dl. 

The hemoglobin level of pregnant women in third trimester and umbilical cord length 

had p-value> 0.05, meaning that the data were normally distributed. On the other hand, the 

weight of the placenta, placenta thickness, placenta surface area, and placenta diameter had a 

p-value <0.05, so these variables were not normally distributed. 
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Table 2 

 

All variables had negative correlation coefficient (r), meaning that the lower 

hemoglobin level in the third trimester was, the greater the size of the placenta was. The 

variables of placental weight, placenta thickness, placental surface area, and placental 

diameter had p-value <0.05, meaning that hemoglobin levels of the third trimester pregnant 

women had correlation with placental weight, placenta thickness, surface area, and placental 

diameter. The umbilical cord length variable had p-value > 0.05 so the hemoglobin level of 

the third trimester of pregnant women had no correlation with the length of the umbilical 

cord. 

Table 3 

 

In this case study, the subjects were 33 pregnant women with anemia, 2 of them had 

round placentas, and 31 others had oval placentas. Meanwhile, the rest 11 subjects with no 

anemia had oval placentas. 

The correlation between anemia and placenta shape had p-value = 1.00 (p-value> 0.05), 

showing that there was no significant correlation between the placental shape of anemic or 

non-anemic pregnant women, while the odds ratio was = 0.939. (95% CI 0.861-1.024) 

meaning that subjects with anemia had 0.939 times the chance of having round placenta. 

 

4. DISCUSSION 

 

From the results of the study, it discovered that the hemoglobin level of third trimester 

pregnant women has correlation with placental weight, placental thickness, placental surface 

area, and placental diameter, yet has correlation with umbilical cord length and placenta 

shape. The correlation coefficient of the hemoglobin level of the subjects with previous 

variables is negative. If the hemoglobin level of the subjects is higher in the third trimester, 

the weight of the placenta, the thickness of the placenta, the surface area of the placenta, and 

the diameter of the placenta are more reduced. 

Research on big placenta and anemia in pregnancy
[10]

 stated that anemia in pregnant 

women is a dangerous factor. Their babies will experience hypoxia and stimulate the growth 

of the placenta, resulting in significant changes in the morphology and histology of the 

placenta. Research on differences in birth weight and placental weight in pregnant women 

with anemia and no anemia
[12]

 showed that the placental weight is lower in pregnant women 

with anemia than the latter. A quantitative (stereological) study of placental structures in 

pregnant women with iron-deficiency anemia
[13]

 explained that placental hypertrophy 

connects to mild and moderate anemia in pregnant women. Meanwhile, the expansion of the 

placenta is a physiological growth unit of the placenta itself. 

Factors that may cause the subjects with anemia to give birth to a larger placenta are 

the experience hypoxia and lack of blood flow to the uterus, causing the flow of oxygen and 

nutrients to the placenta disrupted, thus stimulating the placenta to grow bigger
[10]

 as a form 

of adaptation to the reduced supply of oxygen and nutrients.
[14] 

Pregnant women with anemia are more likely to experience placental hypertrophy, which 

will affect the weight of the placenta and its surface area
[9,13]

 where the surface area of the 

placental villi has increased, and the thickness of the placental membrane was getting thin for 

the said subjects.
[12, 13] 

The growth of the placenta occurs rapidly in the first trimester of pregnancy, and the 

growth rate begins to slow down in the fifth month of pregnancy, even then stops growing 

when it is completed. However, there are times when the placenta may continue to grow and 
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increase its size, if it is influenced by unfavorable maternal environment such as intra-uterine 

hypoxia.
[14] 

 

The hemoglobin levels of pregnant women in the third trimester has no correlation with 

the length of the umbilical cord and the round or oval shape of the placenta. Until now, there 

has been no research explaining the shape of the placenta, umbilical cord insertion, thickness 

of the placenta at the umbilical cord insertion site, has any correlation with anemia. Most of 

the placentas in pregnant women with mild, moderate, and severe anemia are round and oval. 

Anemia in pregnant women affects the growth process of the placenta during pregnancy. 

If they experience severe anemia at the beginning of pregnancy, it could affect the weight of 

the placenta and the structure of the placenta, thus it affects the transport of nutrients and 

oxygen to the fetus.
[16]

 Hemoglobin levels of pregnant women in the middle of the second 

trimester has more effect on the size of the placenta.
[17]

 Meanwhile, if pregnant women 

experience severe anemia during the third trimester of pregnancy, it will affect the thinning of 

the villous membrane.
[11]

 Anemia in the late trimester will also affect the structure of the 

placenta. High inbreeding rate and lack of appropriate medical care among tribal people of 

India as well as relation of anemia with hemoglobinopathies has been reported earlier.
[19,20]

  

The site of blastocyst nidation, as well as the change in the position of the placenta from 

the beginning of formation, is not influenced by the hemoglobin level of the pregnant 

woman.
[21]

 The changes in placental position ("dynamic placentation") occur due to changes 

in the uterus during pregnancy causing changes of the shape and position of the placenta. 

 

5. CONCLUSION 

 

1. There is a correlation between the anemia in pregnant women with the weight of the 

placenta, the thickness of the placenta, the surface area of the placenta, and the diameter 

of the placenta. Contrariwise, there is no correlation with the length of the umbilical cord 

and the morphology (shape) of the placenta. 

2. As many as 75% of pregnant women experience anemia in the third trimester of their 

pregnancy. 

3. Most of the placenta is born with normal weight and thickness, the diameter and length 

of the umbilical cord are all normal, and the size is mostly oval. 

 

6. SUGGESTION 

 

1. To the Diponegoro National Hospital: In order to reduce the prevalence of anemia in 

pregnant women, it is possible through efforts such as increasing health awareness 

regarding the matter, paying attention during examinations, and keeping medical records 

for measurement results of the birth weight of the placenta.  

2. Pregnant women are recommended to do antenatal checks at least four times. 

3. To the Next Researchers: It is necessary to carry out further research on anemia in 

pregnant women with medical records for hemoglobin levels from early pregnancy 

which affect placental morphometry with a larger number of study subjects. 
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* Table 1. Percentage of anemia during pregnancy in third-trimester 

 

Incidence of anemia Amount Percentage 

Anemia 33 75 

Non-Anemic 11 25 

Total 44 100 

 

* Table 2. The Correlation between hemoglobin levels of third-trimester pregnant women and 

placental size 

 

  R P Conclusion 

Placental weight -0,712 0,000 Correlated 

Placental thickness -0,342 0,023 Correlated 

Surface area -0,560 0,000 Correlated 

Cord length -0,025 0,872 Not Correlated 

Diameter -0,555 0,000 Correlated 

 

*Table 3. Cross-table of anemia incidence in third-trimester pregnant women with placenta 

shape 

 

Anemia Incidence Placental Shape Total X
2 

P OR 

Round Oval 

Anemia 2 31 33 - 1,00 0,939 

Non-Anemic 0 11 11    

Total 2 42 44    
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