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ABSTRACT  
Iron and folic acid are essential micronutrients required for maternal health and optimal fetal growth 
during pregnancy. Multiparous pregnant women are particularly vulnerable to micronutrient 
deficiencies because of repeated pregnancies and increased physiological demands. This study aimed 
to compare serum iron and folic acid concentrations between the second and third trimesters of 
pregnancy among multiparous women. A comparative observational study was conducted among 150 
multiparous pregnant women. Serum iron and serum folic acid concentrations were measured during 
the second and third trimesters using standard laboratory procedures. Descriptive statistics were 
calculated, including mean, standard deviation, median, range, variance, and 95% confidence 
intervals. Statistical significance was determined at p < 0.05. The mean serum iron concentration 
decreased significantly from 67.99 ± 9.96 µg/dL in the second trimester to 43.60 ± 6.27 µg/dL in the 
third trimester (p < 0.001). Median values declined from 68.4 µg/dL to 42.75 µg/dL, while the 95% 
confidence intervals (66.38–69.60 µg/dL and 42.57–44.63 µg/dL, respectively) showed no overlap, 
confirming a statistically significant reduction. Likewise, mean serum folic acid concentration 
declined markedly from 8.56 ± 1.22 ng/mL during the second trimester to 3.77 ± 0.67 ng/mL in the 
third trimester. The 95% confidence intervals (8.36–8.76 ng/mL and 3.66–3.88 ng/mL, respectively) 
also demonstrated a significant decrease. Reduced variance and narrower ranges observed in the 
third trimester indicated a consistent decline in both micronutrients across the study population. The 
progressive reduction in serum iron and folic acid concentrations during late pregnancy reflects the 
increased maternal and fetal nutritional requirements associated with advancing gestation. The 
findings suggest that multiparous women are at greater risk of developing iron and folate deficiencies 
during the third trimester, potentially increasing the likelihood of maternal anemia, impaired fetal 
growth, low birth weight, and adverse pregnancy outcomes. These results emphasize the importance 
of continuous nutritional monitoring and timely supplementation throughout pregnancy. Serum iron 
and folic acid concentrations decline significantly from the second to the third trimester among 
multiparous pregnant women. Routine screening, nutritional counseling, and appropriate iron and 
folic acid supplementation, particularly during the third trimester, are essential to prevent maternal 
micronutrient deficiencies and improve maternal and neonatal health outcomes. 
 
Keywords: Multiparous Pregnant Women, Serum Iron, Folic Acid, Second Trimester, Third Trimester, 
Iron Deficiency. 

 
INTRODUCTION  Iron deficiency is the leading cause of anemia 

throughout the world particularly during 
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pregnancy as the demand for iron increases 

about six to seven times from early pregnancy 

to late pregnancy. [1] The World Health 
Organization defines anemia in pregnancy as 

hemoglobin (Hb) levels below 11 g/dl, with mild 
anemia characterized by levels from 10.0 to 11 

g/dl, moderate anemia occurring when levels 

are between 7.0 and 9.9 g/dL, and severe 
anemia defined as levels below 7.0 g/dL. [2] In 

pregnant women, the average physiological 
increase in plasma volume results in 

hemodilution, as plasma volume increases 
disproportionately compared to red cell mass, 

leading to a further decrease in hemoglobin 

levels [3]. It is estimated that the global 
prevalence of anemia during pregnancy is 

about 38% (in comparison to 29% among 
women who are not pregnant) [4]. The 

prevalence of anemia in developing countries is 

relatively high (33% to 75%) [5,6]. In 
developed countries, around 15% of expectant 

mothers suffer from anemia. In the UK, the 
prevalence of anemia is estimated to be 24.4% 

antenatally [5] & nearly a third of women are 
anemic postpartum. Worldwide, the most 

prevalent reason for pregnancy-related anemia 

is a lack of iron [5]. It is typically caused by a 
lack of essential nutrients or depleted iron 

reserves due to a prior pregnancy or significant 
menstrual blood loss in the past. During 

pregnancy, the physiological need for iron is 

threefold that of non-pregnant women who 
menstruate, and this requirement grows as the 

pregnancy progresses [7]. Anemia in 
reproductive-age women has been linked to 

poor nutrition, multiparty, abortions, parasitic 

infections, and the consumption of excessive 
amounts of tea or coffee immediately after 

meals.[8] Research has shown that anemia is 
linked to maternal morbidity and mortality, 

decreased productivity, and the incidence of 
premature births, low birth weight, fetal 

impairment, and infant mortality.[9]. Besides 

the obvious issues of maternal undernutrition 
and short stature, there is a prevalence of 

micronutrient deficiencies that significantly 
contribute to higher rates of maternal morbidity 

and mortality [10]. Iron deficiency is estimated 

to be responsible for over 115,000 maternal 
deaths and 0.4% of the global total of disability-

adjusted life years (DALYs) lost [11]. Due to the 
prevalence of iron deficiency and the increased 

demand for folic acid during pregnancy, it has 
become standard practice to include maternal 

iron–folic acid supplementation in antenatal 

care packages [12,13]. Nevertheless, various 
iron preparations present challenges regarding 

bioavailability and tolerance [14], and 

compliance in large-scale programs is generally 

lacking [15]. Moreover, it has been pointed out 
that in regions where deficiencies of other 

micronutrients are widespread, iron–folic acid 
supplementation alone may not be adequate to 

address these deficiencies. In response to these 

concerns, the WHO, UNICEF, and the United 
Nations University (UNU) collaborated in 1999 

to develop a multiple micronutrient supplement 
for trial purposes. This supplement included a 

reduced iron dosage and several additional 
micronutrients, with the goal of providing a 

daily nutrient allowance [16]. 

 
MATERIAL AND METHODS 

Study Design: Cross Sectional Comparative 

Study.  
Sampling Size: Plan of work was based on 

pregnant women. 300 pregnant multiparous 
females were included in this study. It was 

divided by two group 150 2nd trimester and 150 
3rd trimester.  
Sampling Technique: Non Probability 

Convenience. 
Data Collection Procedure: This study is 

conducted on the stable multiparous women 
presented with anemia as outpatient 

department (OPD) of Shaikh Zayed women 
hospital Larkana. In order to meet the inclusion 

criteria for this study, participants were 

enrolled. Before conducting the study, 
approved, obtained from the scientific 

committee and Institutional Review Board 
SMBB-Medical University Larkana. The patients 

were asked for a brief history of demographic 

information and their written informed consent 
in their native language.  
Demographic Methods: The problem 

associated with its incidence and for the better 
management of the patients clinically, it has 

been planned to work on: The epidemiology of 

the diabetic neuropathy patients with following 
parameters including name, gender, age, 

family,  occurrence, other diseases, dietary 
habits and general lifestyle of diabetic 

neuropathy patients with help from standard 
questionnaires has been evaluated.  
Procedure and Sample Analysis: After 

aseptic measures 10 ml of blood samples were 

taken from antecubital vein, the collected 
samples were shifted in gel tubes. Following a 

10-minute centrifugation of gel tubes at 3000 
rpm, the serum was collected in polyethylene-

covered cap bottles and kept at -20°C until it 

was examined using a Microlab 300. A 
convenient non-probability sample technique 
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was used for the sampling. The proposed 

research work was carried out at Biochemistry 

Department, CMC @ SMBB-Medical University 
Larkana in collaboration with Shaikh Zayed 

Women Hospital Larkana. The blood samples 
were used for the analysis of following 

parameters:  Serum iron level using method 

appendix I [17]. Serum folic acid level Appendix 
II [18].  
Data Analysis: Laboratory data analyzed with 

23 version of SPSS and MS Excel  
 
RESULT 

Present study aimed to compare serum iron and 

folic acid concentrations between the second 

and third trimesters of pregnancy among 
multiparous women. A comparative 

observational study was conducted among 150 
multiparous pregnant women. Serum iron and 

serum folic acid concentrations were measured 

during the second and third trimesters using 
standard laboratory procedures. Descriptive 

statistics were calculated, including mean, 
standard deviation, median, range, variance, 

and 95% confidence intervals. 

 
Table 1: Comparison of Serum Iron Levels Between Second and Third Trimesters in Multiparous Pregnant 

Women 

Sr. No Statistical Parameters 2nd Trimester (N=150) 3rd Trimester (N=150) 

1 Mean ± Std. 67.99 ± 9.96 43.6 ± 6.27 

2 Median 68.4 42.75 

3 Mode 76 37.8 

4 Sum 10198.4 6365.6 

5 Std. Deviation 9.96 6.27 

6 Variance 99.16 39.29 

7 Minimum 36.8 35.3 

8 Maximum 93.6 61.7 

9 Range 56.8 26.4 

10 Median Absolute Deviation 7.45 3.2 

11 
95% Confidence Interval Of 

Mean 
66.38 - 69.6 42.57 - 44.63 

12 P Value < .0054  

 

A comparative evaluation of serum iron 

concentrations among multiparous pregnant 
women revealed a significant decline from the 

second to the third trimester. During the second 
trimester, the mean serum iron level was 67.99 

± 9.96 µg/dL, whereas in the third trimester, it 
decreased markedly to 43.6 ± 6.27 µg/dL. The 

difference of approximately 24.39 µg/dL 

between means was found to be statistically 
significant (p < 0.001), indicating a strong 

decline in iron status with advancing gestation. 
Median values fell from 68.4 µg/dL (2nd 

trimester) to 42.75 µg/dL (3rd trimester). 

Range narrowed from 56.8 µg/dL to 26.4 

µg/dL, suggesting more uniform depletion in 

later pregnancy. Variance and standard 
deviation were also lower in the third trimester 

(variance = 39.29 vs. 99.16), indicating less 
variability but a consistent downward trend 

across participants. The 95% confidence 
intervals (2nd trimester: 66.38–69.6 µg/dL; 3rd 

trimester: 42.57–44.63 µg/dL) show no 

overlap, further confirming the statistical 
significance of the observed decline. Hence, 

iron supplementation during the third trimester 
is strongly recommended to prevent anemia 

and its associated maternal-fetal complications 

mentioned in this table. 
 

Table 2: Comparison of Serum Folic Acid Levels Between Second and Third Trimesters in Multiparous 
Pregnant Women 

Sr. 

No 
Statistical Parameters 

2nd Trimester Serum 

Folic Acid 

3rd Trimester 

Serum Folic Acid 

1 Mean ± Std. 8.56 ± 1.22 3.77 ± 0.67 

2 Mode 8.1 3.34 

3 Std. Deviation 1.22 0.67 

4 Minimum 5.3 1.24 

5 Maximum 11.2 5.24 

6 Range 5.9 4 
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7 Median Absolute Deviation 0.75 0.47 

8 Number Of Valid Values 150 150 

9 95% Confidence Interval Of Mean 8.36 - 8.76 3.66 - 3.88 

 
This tabe presents the descriptive statistics of 

serum folic acid concentrations measured 

during the second and third trimesters of 
pregnancy among 150 participants. The 

findings indicate that the mean serum folic acid 
level in the second trimester was 8.56 ± 1.22 

ng/mL, whereas in the third trimester, it was 

markedly lower at 3.77 ± 0.67 ng/mL. The 
mode values were 8.1 ng/mL and 3.34 ng/mL 

for the second and third trimesters, 
respectively. The minimum and maximum folic 

acid levels during the second trimester ranged 
from 5.3 to 11.2 ng/mL, while in the third 

trimester, the values ranged from 1.24 to 5.24 

ng/mL, indicating a clear decline in 
concentration with gestational advancement. 

The range decreased from 5.9 in the second 
trimester to 4.0 in the third trimester. Similarly, 

the interquartile range and median absolute 

deviation also showed lower variability in the 
third trimester (0.91 and 0.47, respectively) 

compared to the second trimester (1.7 and 
0.75, respectively).The 95% confidence 

interval of the mean for the second trimester 
was 8.36 –8.76 ng/mL, and for the third 

trimester, it was 3.66–3.88 ng/mL. These 

results demonstrate a progressive decline in 
maternal folate concentration from the second 

to the third trimester, reflecting increased 
physiological demands during late gestation.  

 
DISCUSSION 

The progressive reduction in serum iron and 

folic acid concentrations during late pregnancy 

reflects the increased maternal and fetal 
nutritional requirements associated with 

advancing gestation. The findings suggest that 
multiparous women are at greater risk of 

developing iron and folate deficiencies during 

the third trimester, potentially increasing the 
likelihood of maternal anemia, impaired fetal 

growth, low birth weight, and adverse 
pregnancy outcomes. Descriptive statistics 

were calculated, including mean, standard 
deviation, median, range, variance, and 95% 

confidence intervals. Statistical significance was 

determined at p < 0.05. The mean serum iron 
concentration decreased significantly in the 

second trimester showed no overlap, 
confirming a statistically significant reduction. 

Likewise, mean serum folic acid concentration 

declined markedly during the second trimester 
as compared in the third trimester. The 95% 

confidence intervals (8.36–8.76 ng/mL and 

3.66–3.88 ng/mL, respectively) also 

demonstrated a significant decrease. Reduced 
variance and narrower ranges observed in the 

third trimester indicated a consistent decline in 
both micronutrients across the study 

population. Although we were not able to 

discern any significant difference in serum 
retinol concentrations among the multiple 

micronutrient supplemented women, the 
proportion of women with low serum zinc 

concentrations (< 70 µg/dL) after birth was 
greater among women receiving iron–folic acid 

supplements alone (61.8%) than those 

receiving multiple micronutrients (47.9%). The 
functional significance of these findings is 

unclear. The findings that a multiple 
micronutrient preparation was associated with 

improved weight gain and birthweight have 

also been shown by others [19-22] In 2006 
WHO reported that 57. 7% of pregnant females 

in Africa as Sudan were anemic [23]. 
Nonetheless, the prevalence of anemia during 

pregnancy in Saudi Arabia was 5.2% [24]. 
Compared to local studies from Iraq. The 

prevalence of anemia in the 3rd trimester in 

Baghdad was found to 16.2 % [25]. The main 
reason for the high prevalence of anemia in our 

sample was attributed to short pregnancy 
spacing, multiparity and lower intake of iron-

folic supplement. The risk of developing anemia 

in pregnant women with 3–5 pregnancies is 
increased when compared with those who had 

less than three pregnancies [26]. In our sample 
multiparty was as high as 86% which is higher 

than in other studies. Most of the pregnant 

women in this study had an intake of an iron-
folic acid tablet once a day which was 

associated with the severity of anemia. Most of 
the females in our sample reported twice daily 

tea intake or even more. The same results were 
published in Baghdad previously [27]. Around 

98% of Ethiopian sample reported drank tea 

before & after meals, and 59.5% of them have 
had tea more than two times a day [28]. A 

pattern reflecting unhealthy dietary habits was 
reported in Turkey where 90% of pregnant 

females drank tea at breakfast or just after 

meals and only 8% consumed animal protein 
daily [29]. It is well-known that iron body store 

and production depends on the dietary intake 
of iron. Some food items are known to be rich 
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in iron, and some others are chelator and might 

cause anemia like tea [30,31]. 

 
CONCLUSION 

The present study demonstrated a significant 

decline in both serum iron and serum folic acid 
concentrations from the second to the third 

trimester among multiparous pregnant women. 
These findings indicate that advancing 

gestation is associated with increased maternal 

micronutrient depletion due to the growing 
nutritional demands of the developing fetus and 

placenta. The marked reduction in iron and 
folate levels highlights the increased risk of 

maternal anemia and adverse maternal and 
neonatal outcomes during late pregnancy. 

Therefore, routine antenatal screening, early 

detection of micronutrient deficiencies, and 
adequate iron and folic acid supplementation 

should be prioritized throughout pregnancy, 
particularly during the third trimester, to 

optimize maternal health and support favorable 

fetal growth and pregnancy outcomes. 
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