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ABSTRACT 
Objective: To determine mean serum ferritin level in non-anemic pregnant women presenting at Isra University Hospital during 
their antenatal visit. 
Study Design: Cross sectional study. 
Place and Duration: Department of Obstetrics and Gynecology at Isra University Hospital Hyderabad. January 2019-Jun 2019 
Methods: A total of 78 non-anemic pregnant women with hemoglobin level>11gm/dl during 1st and 3rd trimester and>10.5gm/dl 
during 2nd trimester (as defined by CDC Criteria for anemia) were included in this study. A detailed history was obtained. All 
variable information was recorded in predesigned Performa. 
Results: The average age of women was 30.15±3.36 years. Mean serum ferritin level in non-anemic pregnant women was 
13.05±5.088 nm/dl. Out of 78 cases 43(55.1%) of non-anemic female were found to have Iron deficiency state on the basis of 
serum ferritin estimates ≤12 ng/ml.  
Conclusion: In pregnancy, plasma volume, erythropoesis, and fetoplacental unit demand rise, causing iron defficiency. All 
pregnant women should be tested for iron status. Proper ID surveillance among pregnant women ensures accurate recording, 
assessment, and introduction of serum ferritin test early in the first trimester with the first ANC visit to catch afflicted pregnant. 
Keywords: serum ferritin, Non-anemic pregnant women, Iron deficiency anemia 

 

INTRODUCTION 
Pregnancy is associated with physiological changes that results in 
increased plasma volume and red blood cells and decreased 
concentration of micronutrients like (iron, folic acid and vitamin 
B12) [1] .  Physiological alterations in plasma volume and red cell 
mass diminish the reliability of Hb estimation or determination of 
hematocrit, due to increase demand of iron as a result of fetal and 
placental growth as well as expansion of blood volume [2]. It is well 
known fact that hemoglobin concentration falls during pregnancy 
principally as a result of hemodilution. If iron is not supplemented 
women are exhausted of their iron stores and develop iron 
deficiency anemia [3]. 
  Determination of hemoglobin (or hematocrit) is not the 
optimal mean to identify pregnant women at risk from effects of 
iron deficiency as it fails to identify women who are iron-deficient 
but are not anemic [4,5]. Several studies have proven that serum 
ferritin is the single best noninvasive test and is very useful and 
reliable index of iron stores especially during pregnancy with low 
levels indicating iron deficiency [6,7].  
 Anemia in pregnancy has been defined by criteria from the 
centers for disease control and prevention (CDC) as a hemoglobin 
level of < 11g/dl during first and third trimester and<10.5g/dl during 
second trimester. Ferritin level of <12ng/ml is considered as the 
gold standard for the diagnosis of iron deficiency anemia in 
pregnancy [8]. 
 Iron deficiency is the most widespread nutritional deficiency 
in the world [9]. It is the most common cause of anemia during 
pregnancy worldwide. It has been reported that 56% of pregnant 
women in low income countries are affected in contrast to 18% in 
high income countries [4] .Iron deficiency without anemia is 
associated with reduced exercise capacity, impaired temperature 
regulation and impaired cognitive function and may therefore 
implicate risk for both mother and baby [10]. 
  Maternal iron deficiency anemia is associated with number 
of maternal and fetal problems including the risk of preterm births, 
low birth weight babies, perinatal mortality and intrauterine growth 
retardation [11].  

 By reviewing literature, there was similar study conducted at 
Rawalpindi which showed mean ± SD of 19.96 ±22.37 serum 
ferritin levels [4].  
 In our population poor diet factors, low socioeconomic 
conditions, large family size and repeated pregnancies are 
contributory factors for iron deficiency and on the basis of results of 
my study if ferritin levels is low in our population measures will be 
taken to improve their iron status and its outcome in pregnancy. 
 

MATERIALS AND METHODS 
This study was carried out in department of obstetrics and 
gynaecology at Isra University Hospital Hyderabad. Non-anemic 
pregnant women: pregnant women with hemoglobin level>11gm/dl 
during 1st and 3rd trimester and>10.5gm/dl during 2nd trimester. 
Patients with age 15 to 45 years, Primigravida, multigravida, Any 
trimester (1st trimester, 2nd trimester, 3rd trimester), Inter pregnancy 
interval > 1year (confirmed on history) were included. 
 Anemic pregnant women: pregnant women whose 
hemoglobin level is <11gm/dl during 1st and 3rd trimester and < 
10.5gm/dl during 2nd trimester. Grand multiparous (>5), known 
Diabetic, known hypertensive, known thallesemic, H/O acute or 
chronic illness: e.g. acute or chronic hepatitis and respiratory 
infection were excluded. 
 After taking approval from ethical committee and taking 
informed consent from women fulfilling the criteria were included in 
the study. The data was entered in performa attached. A detailed 
history was obtained. Examination and hematological parameters 
including HB, RBC count, HCT, MCV, MCH, MCHC and Ferritin 
levels were obtained. Exclusion criteria was strictly followed to 
control the confounding variables. Interview was conducted by the 
doctor conducting the research and all variable information was 
recorded on predesigned performa by the researcher herself. 
Results were supervised by consultant gynecologist having 
experience of 25 years post fellowship. 
 Data was entered and analyzed by using SPSS version 
19.Mean and standard deviation was calculated for quantitative 
variables like age, parity, gravid, gestational age, inter pregnancy 
interval, HB, RCT, HCT, MCV, MCHC and Ferritin. Frequency and 
percentages werecalculated for qualitative variables like residence, 
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h/o blood transfusion and socioeconomic status. Effect modifier 
like age, parity, gravida, socioeconomic status, residence, inter-
pregnancy interval, HB, RCT, HCT, MCV, MCHC and gestational 
agewas controlled by stratification. Post stratification t-test/ANOVA 
was applied by taking p<0.05 as significant. 
 

RESULTS 
A total of 78 non-anemic pregnant women with hemoglobin level 
>11gm/dl during 1st and 3rd trimester and>10.5gm/dl during 2nd 
trimester were included in this study. The average age of women 
was 30.15±3.36 years (as shown in figure 5).Gravidity, parity, 
gestational age and inter pregnancy interval is shown in table 3. 
Out of 78 women, 25(32.05%) were primigravida and 53(67.95%) 
were multigravida as shown in figure 6. Residential status i:e 
50(64.10%) women were from  urban areas and 28(35.90%) were 
from rural area as shown in figure 7. Socio economic status of 
8(10.26%) women was below 10,000 26(33.33%) women was 
between 10,000 to 15000 and of 44(56.41%) women was above 
15,000 as shown in figure 8. History of blood transfusion was 
observed in only 1 case as shown in figure 9. Hematological 
parameter of 78 pregnant females is shown in table 4.  
 Mean serum ferritin level in non-anemic pregnant women 
was 13.05±5.088 nm/dl as shown in figure 10. Out of 78 cases 
43(55.1%) of non-anemic female were found to have Iron 
deficiency state on the basis of serum ferritin estimates ≤12 ng/ml 
as shown in table 4.  
 

 
Figure 1: Age Distribution of Pregnant Women n=78 

 
Table 1: Descriptive Statistics of Characteristics of Pregnant Women n=78 

Variables  Mean SD 

95% Confidence Interval for 
Mean 

Lower Bound Upper Bound 

Age (Years) 30.15 3.36 29.40 30.91 

Parity 1.01 1.29 .72 1.30 

Gravidity 2.33 1.51 1.99 2.68 

Gestational Age (Weeks) 26.13 9.38 24.01 28.24 

Inter pregnancy Interval 1.17 0.41 1.06 1.27 

 
 Stratification analysis was performed and observed that 
mean serum ferritin level was low in women above 30 years of age 
as compare to women below and equal 30 years of age (table 5). 
Mean serum ferritin level was not significant among parity groups 
as shown in table 6. Similarly mean serum ferritin level was also 
not significant in multigravida and primigravida women (table 7). 
Mean serum ferritin level was significantly low in those women 
whose socio economic status was low (<10,000 Rs.) as shown in 
table 8. Mean serum ferritin level was significantly low in women 
with ≥36 gestational weeks (p=0.017) as shown in table 9. 
Similarly mean serum ferritin level was also observed with respect 
to hematological parameter and Inter pregnancy interval as shown 
in table 10 to 16. 

 
Figure 2: Parity Status of Women n=78 

 

 
Figure 3: Residential Status of Women n=78 

 

 
Figure 4: Socioeconomic Status n=78 

 

 
Figure 5: History of Blood Transfusion  n=78 
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Table 2: Hematological Parameter (n=78) 

Variables Mean Std. Deviation 

HB (gm/dl) 11.71 0.523 

RBC(x 1012) 4.193 0.27 

HCT(%) 40.76 7.97 

MCV(fl) 77.14 8.79 

MCH(PG) 27.59 2.15 

MCHC(g/dl) 30.60 2.73 

 

 
Figure 6: Mean Serum Ferritin Level in Non-Anemic Pregnant Women 
(n=78) 

 
 43(55.1%) of non-anemic female were found to have Iron 
deficiency state on the basis of serum ferritin estimates ≤12 ng/ml 
 
Table 3: Comparison of Mean Serum Ferritin Level in Non-Anemic Pregnant Women 
Between Age Groups 

Age Groups 
(Years) 

n Mean 
Std. 
Deviation 

95% Confidence Interval for 
Mean 

P-Value 
Lower 
Bound 

Upper Bound 

21 to 30 43 14.07 5.36 12.41 15.72 
0.049 

31 to 40 35 11.80 4.48 10.26 13.34 

 
Table 4: Comparison of Mean Serum Ferritin Level in Non-Anemic Pregnant Women 
Among Parity Groups 

Parity n Mean 
Std. 
Deviation 

95% Confidence Interval for 
Mean 

P-Value 
Lower 
Bound 

Upper Bound 

Zero 36 13.71 5.64 11.78 15.61 

0.204 One 20 13.67 4.82 11.41 15.93 

More than one 22 11.41 4.10 9.59 13.22 

One Way ANOVA 

 
Table 5: Comparison of Mean Serum Ferritin Level in Non-Anemic Pregnant Women 
Between Gravida 

Gravida n Mean 
Std. 
Deviation 

95% Confidence Interval for 
Mean 

P-Value 
Lower 
Bound 

Upper Bound 

Primi 25 14.62 5.71 12.26 16.97 
0.061 

Multi 53 12.31 4.64 11.03 13.59 

 
Table 6: Comparison of Mean Serum Ferritin Level in Non-Anemic Pregnant Women 

SES n Mean 
Std. 
Deviation 

95% Confidence Interval for 
Mean 

P-Value 
Lower 
Bound 

Upper Bound 

<10,000 Rs 8 9.87 1.72 8.43 11.32 

0.024 
10,000 to 
15,000 Rs 

26 11.86 5.21 9.76 13.92 

>15,0000 Rs 44 14.33 5.07 12.78 15.87 

One Way ANOVA 
Table 7: Comparison of Mean Serum Ferritin Level in Non-Anemic Pregnant Women 
Between  Gestational Age 

Gestational Age 
(Weeks)  

n Mean 
Std. 
Deviation 

95% Confidence Interval for 
Mean 

P-Value 
Lower 
Bound 

Upper Bound 

< 36 Weeks 62 13.74 5.32 12.39 15.09 
0.017 

≥36 weeks 16 10.37 2.84 8.85 11.89 

 

Table 8: Comparison of Mean Serum Ferritin Level in Non-Anemic Pregnant Women 
Among HB 

HB (gm/dl) n Mean 
Std. 
Deviation 

95% Confidence Interval for 
Mean 

P-Value 
Lower 
Bound 

Upper Bound 

≤ 11 gm/dl 21 11.16 3.81 9.43 12.89 

0.006 11 – 12 gm/dl 46 12.94 4.82 11.51 14.37 

>12 gm/dl 11 17.09 6.34 12.82 21.35 

One Way ANOVA 

 
Table 9: Comparison of Mean Serum Ferritin Level in Non-Anemic Pregnant Women 
Among RBC Count 

RBC Count  
(x 1012) 

n Mean 
Std. 
Deviation 

95% Confidence Interval for 
Mean 

P-Value 
Lower 
Bound 

Upper Bound 

3.1 to 4 35 11.92 4.81 10.27 13.58 
0.079 

4.1 to 4.8  43 13.96 5.17 12.37 15.55 

Independent sample t –test  

 
Table 10: Comparison of Mean Serum Ferritin Level in Non-Anemic Pregnant Women 
Among HCT 

HCT n Mean 
Std. 
Deviation 

95% Confidence Interval for 
Mean 

P-Value 
Lower 
Bound 

Upper Bound 

≤ 40% 51 12.15 4.77 10.80 13.49 
0.030 

>40% 27 14.76 5.30 12.66 16.85 

Independent sample t –test  

 
Table 11: Comparison of Mean Serum Ferritin Level in Non-Anemic Pregnant Women 
Among MCV 

MCV (fl) n Mean 
Std. 
Deviation 

95% Confidence Interval for 
Mean 

P-Value 
Lower 
Bound 

Upper Bound 

≤76 23 9.74 3.03 8.43 11.05 
0.0005 

>76 55 14.43 5.15 13.04 15.82 

Independent sample t –test  

 
Table 12: Comparison of Mean Serum Ferritin Level in Non-Anemic Pregnant Women 
Among MCH 

MCH  (pg) n Mean 
Std. 
Deviation 

95% Confidence Interval for 
Mean 

P-Value 
Lower 
Bound 

Upper Bound 

≤30 57 11.05 3.73 10.11 12.09 
0.0005 

>30 21 18.33 4.53 16.27 20.36 

Independent sample t –test  

 
Table 13: Comparison of Mean Serum Ferritin Level in Non-Anemic 
Pregnant Women Among MCHC 

MCHC  (sldl) n Mean 
Std. 
Deviation 

95% Confidence Interval for 
Mean 

P-Value 
Lower 
Bound 

Upper Bound 

≤30 43 9.95 2.99 9.03 10.87 
0.0005 

>30 35 16.82 4.52 15.30 18.41 

Independent sample t –test  

 
Table 14: Comparison of Mean Serum Ferritin Level in Non-Anemic Pregnant Women 
Among Inter Pregnancy Interval 

Inter Pregnancy 
Interval 

n Mean 
Std. 
Deviation 

95% Confidence Interval for 
Mean 

P-Value 
Lower 
Bound 

Upper Bound 

≤1 52 12.78 5.42 11.27 14.29 
0.85 

1-3 10 12.45 3.80 9.72 15.17 

Independent sample t –test  

 

DISCUSSION 
Physiological changes during pregnancy, and the extra nutritional 
demand by the fetus makes anemia the most common 
complication in pregnant women. There are two kinds of anemia 
commonly of concern in pregnancy. The first is the physiological 
anemia in pregnancy, which is caused by increased blood volume 
and hemodilution during pregnancy. In this kind of anemia, 
hemoglobin will usually not be less than 11.0 gm/dl [11]. Another 
kind of anemia is nutritional anemia, which is caused by the 
competitive absorption of the maternal nutrients by the fetus, 
resulting in maternal nutritional insufficiency and thus producing 
anemia. The most commonly seen nutritional anemia in pregnancy 
is iron-deficiency anemia and folate-deficiency anemia. During 
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pregnancy, physiological alterations in plasma volume and red cell 
mass diminish the reliability of Hb estimation or determination of 
hematocrit.[12] Serum ferritin levels start decreasing as the 
pregnancy advances.[13] Ferritin being an acute phase reactant 
may show falsely elevated levels during pregnancy. Hence 
detection of elevated levels of soluble transferrin receptorsTfRs in 
the presence of normal Hb helps to detect the iron deficiency state 
before anemia develops. Soluble transferrin receptor STfR is 
neither influenced by acute phase reactions nor it is influenced by 
hemodilution in pregnancy [14]. Detection of latent iron deficiency 
during pregnancy is difficult to assess by using traditional 
parameters because of physiological alterations in the plasma 
volume and red cell number. Serum ferritin is therefore considered 
as a better parameter to detect latent iron deficiency. During 
pregnancy, low serum ferritin concentrations in the presence of 
normal hemoglobin indicate deficient iron stores.[15] Such females 
are prone to develop overt iron deficiency anemia. In this study to 
determine mean serum ferritin level in non-anemic pregnant 
women, A total of 78 non-anemic pregnant women, between 15 to 
45 years whose hemoglobin level>11gm/dl during 1st and 3rd 
trimester and>10.5gm/dl during 2nd trimester were included. 
 In our study Mean serum ferritin level in non-anemic 
pregnant women was 13.05±5.088 nm/dl. Out of 78 cases 55.1% 
of non-anemic female were found to have Iron deficiency state on 
the basis of serum ferritin estimates ≤12 ng/ml. Chao Hung et al in 
their study of 198 non-anemic women found 46.46% had iron 
depletion, with serum ferritin < 20 pg/l; among them, 35 (17.68%) 
had serum ferritin below 12 pg/l, which indicated definite iron 
deficiency in spite of the absence of clinical anemia. [16]Most of 
women were between 21-30years of age, 55.1% and 44.8% were 
between 31-40 years of age, making average age of  women 
30.15±3.36 years. Out of 78 pregnant females, 32.05% were 
primigravida and 67.95% were multigravida.  In our study mean 
serum ferritin level was not significant among parity groups and 
also not significant in multigravida and primigravida women. 
However the risk of developing iron deficiency and anemia in 
pregnant women is increased with increasing parity[17,18]. This 
could be due to the loss of iron and other nutrients during 
increased and repeated pregnancies and also the possibility of 
sharing of resources with the fetus. Food selection and intake is a 
multifactorial behavior influenced by affordability and the food 
culture prevalence. It is demonstrated that family income positively 
correlates the frequency and quantity of consuming protective 
foods and energy foods. Although knowledge about foods and their 
requirements play an important role in food selection, since there is 
a close association between food intake behaviors and Nutritional 
Status of people, [19]. Our findings support this as Mean serum 
ferritin level was significantly low in those women whose socio 
economic status was low, In our study females with monthly 
income <10,000 Rs had Mean serum ferritin level of  9.8 ng/ml, 
monthly income of 10,000 to 15,000 Rs has 11.6 ng/ml and  
monthly income of >15,0000 Rs has 14.3 ng/ml.  
 It is a well-known fact that maternal iron stores become 
exhausted during second and third trimesters of pregnancy. A 
study conducted at Inha University Hospital, Korea revealed 
significantly decreased serum ferritin levels in the third trimester as 
compared to the first trimester of pregnancy.[20] We found Mean 
serum ferritin level was significantly low in women with ≥36 
gestational weeks showing inverse proportion relationship among 
gestational age and mean serum ferritin level. In pregnancy, serum 
ferritin concentration is maximum at 12–16 weeks gestation, then 
falls with advancing gestation to reach a nadir at the third trimester 
[21-23] 
 

CONCLUSION 
In pregnancy, plasma volume, erythropoesis, and fetoplacental unit 
demand rise, causing iron defficiency. All pregnant women should 

be tested for iron status. Proper ID surveillance among pregnant 
women ensures accurate recording, assessment, and introduction 
of serum ferritin test early in the first trimester with the first ANC 
visit to catch afflicted pregnant. 
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