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INTRODUCTION

In terms of  maternal and foetal morbidity and mor-
tality during pregnancy, anaemia is a well-researched 

and well-known risk factor. 1, 2. Anaemia is a serious 
medical condition that has to be completely resolved. 
Anaemia is a disease in which either the quantity of  
red blood cells is reduced, or their ability to transport 
oxygen is inadequate to satisfy the body’s demands. 

 The term anaemia comes from the ancient 
Greek term “without blood.” Factors such as age, sex, 
altitude, smoking, and pregnancy status may all affect 

ASSESSMENT OF IRON DEFICIENCY ANEMIA IN 
PREGNANT WOMEN OF DISTRICT MARDAN BY 

DETERMINING SERUM FERRITIN
Zarmina Ahmad, Farhan Akram, Muhammad Siyar, Muhammad Israr

Department of  Biochemistry, Bacha Khan Medical College, Mardan, Pakistan

this illness 3. The WHO defines anaemia as having a 
haemoglobin level below 11 gm/d in pregnant women 
and severe anaemia as having a haemoglobin level be-
low 7 gm/dl. Anaemia is defined as less than 11 gm/dl 
in the first and third trimesters and less than 10.5 gm/
dl in the second trimester by the Centres for Disease 
Control and Prevention (1990) 4. 

 Inadequate iron intake is the most common kind 
of  anaemia 5. A condition known as iron deficiency 
is characterized by the absence of  mobilizable iron 
reserves and a weakened iron supply to the tissues, 
especially the red blood cells 6. The body goes through 
physiological changes during pregnancy, such as an 
increase in red cell mass, to counteract the greater 
loss of  blood after delivery. However, frail women 
cannot fulfil these increasing needs since they do not 
have enough iron reserves. An iron deficient condi-
tion results from insufficient iron absorption and the 
body’s use of  all of  its iron reserves. This condition 
is characterized by decreased haemoglobin synthesis 
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Objective: The study sought to determine the prevalence of  iron deficiency anaemia in pregnant women and the levels 
of  haemoglobin and serum ferritin.

Materials & Methods: Three hundred blood samples were drawn randomly from expectant mothers. There is 
a six-month study period. Patients seeking prenatal care in the Gynae obs OPD at the Mardan Medical College 
Teaching Hospital provided blood samples taken in EDTA tubes. Questionnaires were completed at the time of  the 
blood collection. The Mindrey model BC 3000plus automated haematological analyzer was used to measure haemo-
globin levels.To determine whether an iron deficit was the source of  the anaemia, those with haemoglobin levels less 
than 11g/dl had their blood ferritin levels further evaluated. SPSS 20 was used to analyze the data after Microsoft 
Excel had tabulated it.

Results: According to the research, anaemia affected 76.6% of  the expectant mothers. 42.6% of  the frail subjects 
had very low serum ferritin levels. Serum ferritin, which measures iron reserves, was found in the 12–30 ng/ml range 
in another 43% of  the population.

Conclusions: The recent research found that even with regular prescriptions for iron supplements, anaemia is common 
among District Mardan’s pregnant women. 
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and a subsequent level decline. Iron storage, or ferritin 
levels, also decreases even before a decline in haemo-
globin levels. Because iron is a necessary component 
of  cells, anaemia symptoms arise before a decrease in 
haemoglobin levels 8.

  Iron deficiency anaemia is a complicated aeti-
ology due to the involvement of  several variables. In 
addition to other reasons, diet-related issues comprise 
most of  the aetiology. Micronutrient deficiencies such 
as iron, folic acid, vitamin B12, and vitamin A are 
among the dietary causes of  anaemia. 

 Iron is thought to be the most responsible factor 
9 of  all of  these. The main causes of  iron insufficiency 
are inadequate consumption of  foods high in iron and 
low iron bioavailability relative to pregnancy require-
ments.  Because the majority of  the food eaten by our 
people consists of  cereals, poor bioavailability has been 
identified as the primary cause of  iron deficiency.  In 
addition to the types of  iron found in food—heme 
and non-heme—factors that either promote or hinder 
iron absorption—like phytate and calcium—or inhibit 
it—like ascorbic acid. Furthermore, an increased need 
for iron may also result from pathologic blood loss, 
such as hookworm infection 10.

  Alternatively, physiological, such as increased 
demand during gestation and haemorrhage after par-
turition or menstruation cycles. Adult women who 
reproduce often may also be more susceptible to 
anaemia. 

Though not very firmly shown, it has been thought 
that closely spaced pregnancies reduce nutritional 
reserves, notably iron. Low haemoglobin concentra-
tion will result if  these reserves are not promptly and 
appropriately replenished 11. It has been proposed that 
haemoglobin concentration in non-pregnant women is 
one of  the indicators of  anaemia during pregnancy 12.

 Anaemia is often defined as the proportion of  
the population having iron deficiency anaemia, as 
determined by the haemoglobin concentration in the 
blood. This has likely been done since measuring hae-
moglobin in blood is very simple to undertake at the 
population level due to its low cost and simple meth-
odology. If  a population’s iron deficiency prevalence 
has to be investigated, serum ferritin and haemoglobin 
levels should be the instruments of  choice. Typically, 
enzyme-linked immunosorbent assays (ELISA) or 
enzyme immunoassays are used to measure ferritin in 

serum or plasma. For its assessment, dried serum spot 
samples are an additional option 13.

           The first comprehensive study on the prevalence 
of  anaemia worldwide was released by DeMaeyer and 
Adiels-Tegman 14. After that, the data was modified to 
reflect the population growth rate. This modification 
corresponds to the global anaemia rate of  15.  Addition-
ally, it has been acknowledged without evidence that 
there would be at least 2.5 instances of  iron deficiency 
for every episode of  anaemia. Approximately 1.62 
billion individuals are anaemic worldwide. This rep-
resents 25% of  the world’s population, and of  them, 
42% of  pregnant women are anaemic globally, while 
51% of  pregnant women in Pakistan are estimated to 
be anemic 16.

 The incidence of  iron deficiency needs to be 
better understood even though it is recognized as a 
significant cause of  anaemia. According to several re-
search studies, the prevalence of  iron deficiency anae-
mia varies among pregnant women in Multan (76%), 
Lahore (73%), and Karachi (64%). However, there is 
a lack of  information on the biochemical shortage of  
micronutrients such as iron in pregnant women in our 
KPK area. This is due to the expensive and special-
ized nature of  the biochemical test for stored iron or 
serum ferritin. Therefore, only a few researchers have 
attempted to study at the population level.

 The purpose of  the present study was to evaluate 
the prevalence of  anaemia and real iron deficiency 
in pregnant women in District Mardan with earlier 
research. The study aims to determine the prevalence 
of  iron deficiency anaemia in pregnant women and 
the levels of  haemoglobin and serum ferritin.

MATERIALS AND METHODS
 Three hundred pregnant women between the 
ages of  18 and 40 who came from various socioeco-
nomic backgrounds to the Mardan Medical Complex’s 
Gynaecology and Obstetric Unit as outpatients made 
up the research group. The inclusion criteria were 
healthy expectant mothers from District Mardan 
who were between 18 and 40 at various stages of  
pregnancy and had haemoglobin levels less than 11g/
dl. Pregnant women with any acute illnesses, obesity, 
hypertension, gestational diabetes mellitus, and other 
chronic conditions were excluded from consideration.  
Women over 40, since it is thought that pregnancy 
at this age carries a considerable risk. Women who 
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thirty of  them had haemoglobin levels below 11 g/dl. 
According to the World Health Organisation, anaemia 
is defined as haemoglobin levels below 11.0 g/dL; the 
present research found that 76.6% of  the individuals 
had this condition.

 29% and 68.5% of  the total anaemic patients had 
moderate anaemia. 2.5 per cent had severe anaemia. 
The WHO classification of  anaemia is used to grade 
anaemia. (Table 1).

Grading based on WHO classification of 
Anemia.

 Further tests were conducted on those individu-
als with haemoglobin concentrations less than 11g/dl 
to determine iron reserves in blood to determine the 
true prevalence of  iron deficiency anaemia in the study 
population. According to the study’s findings, 42.6% of  
participants had S. ferritin levels that were less than 12 
ng/ml. Serum ferritin levels in 43% of  the population 
were between 12 and 30 ng/ml, which indicates poor 
iron storage in almost half  of  the population. Twelve 
per cent had S. ferritin levels between 31 and 300 ng/ml 
and did not need any intervention. 2.2% had S. ferritin 
levels that were high—that is, >300ng/ml. (List 2)

 This research established iron deficiency as the 
primary cause of  anaemia by finding that low blood 
iron reserves (S.ferritn<12ng/ml) were present in 
76.1% of  frail women. 25% had S. ferritin levels be-
tween 12 and 30 ng/ml.83.3% of  those with severe 
anaemia had low S. ferritin. (Table of  Contents)

have had blood transfusions or blood loss in the past 
are now pregnant. The chief  of  the Gynae Obstetric 
Unit at MMC Teaching Hospital, Mardan, granted the 
required authority to conduct the investigation. Every 
participant signed a permission form to guarantee that 
their participation was voluntary. 

 Every participant was interviewed using a ques-
tionnaire. Three hundred pregnant women at different 
stages of  pregnancy had blood samples taken. EDTA 
tubes were used to collect the blood samples. A hae-
matology analyzer was used to quantify haemoglobin. 
The pathology and haematology laboratory of  Bacha 
Khan Medical College Mardan uses the BC 3000 Plus 
Auto Haematology Analyzer (MINDRAY: Bio-med-
ical Electronics business Ltd Shenzhen China). This 
device measures haemoglobin within a range of  1 to 
25 gh/dl. In the lab, blood samples were labelled and 
processed. After that, the samples were put into the 
analyzer. Then, the automated measurement started.

 Serum ferritin was estimated to determine the 
blood iron reserves in those anaemic females (Hb < 
11gm/dl). Blood samples were taken and kept between 
2 and 8 C for three to five days in tubes containing 
EDTA. The serum ferritin level was further estimated 
after ten to fifteen samples were taken. Serum ferritin 
was measured using an Elecsys and COBAS e (Trade-
mark of  Rosche) immunoassay analyzer. This kit’s 
serum ferritin ranges from 0.5 to 2000 ng/ml.

RESULTS
 Three hundred pregnant patients visiting the 
prenatal OPD from various District Mardan locations 
were chosen for this research. A thorough medical and 
pregnancy history was recorded. Three hundred wom-
en’s haemoglobin levels were estimated. Two hundred 

Table 1: Prevalence of  anemia in the study population

Total patients Hb level No. of
patients

Percentage

     300 < 11gm/dl 230 76.6%
>11gm/dl 70 23.3%

Table 1: Prevalence of  anemia based on its severity

Group Severity of  
Anemia

Haemoglo-
bin Levels

No. of  
patients

Percent-
age

  1 Mild 10.9 – 10 157 68.5%
  2 Moderate 10 – 7 67 29%
  3 Severe Less than  7 6 2.5%

Grading based on WHO classification of  Anemia.

Table 3: Prevalence of  Iron deficiency in the 
study population

Category 1 S. ferritin <12ng/ml 98 women 42.6%
Category 2 S. ferritin 12-30ng/ml 100 women 43%
Category 3 S.ferritin 31-300ng/ml 27 women 12%
Category 4 S.ferrtin>300 ng/ml 5 women 2.2%

Table 4: Comparison of  anemia with S.ferritin  in the study  
population

Total Ane-
mic Pts

 230 S.ferrit-
in<12ng/

ml

S.ferritin 
12-30ng/

ml

S.ferritin

Mild Anemia  157 43.3%  
(N= 68)

19% 
(N= 30)

37% 
(N=59)

Moderate 
anemia

 67 32.8% 
(N= 22) 

38.8% 
(N= 26 )

28% 
(N=19)
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DISCUSSION
 The single most prevalent micronutrient defi-
ciency, i.e. iron deficiency coupled with anaemia in 
a pregnant woman, has serious health threats. The 
prevalence of  IDA in developing countries, including 
Pakistan, remains high. According to a report from a 
national health survey of  Pakistan, 50-60% of  expect-
ant mothers are affected by IDA. 

 In our area of  Khyber Pakhtunkhwa, there was 
no indication of  any research or data gathering about 
this serious health issue. To tackle this insignificant 
issue, our first goal was to determine the overall inci-
dence of  anaemia among pregnant women in District 
Mardan. Haemoglobin less than 11.0 g/dL was the 
World Health Organization’s definition of  anaemia. 
According to this research, anaemia was relatively 
common in these participants (76.6%); 28.5% had 
moderate anaemia, and 68.5% had mild anaemia. 2.5 
per cent had severe anaemia. Second, the findings 
contrasted with those of  previous research projects 
in Pakistan, particularly in Khyber Pakhtunkhwa. 

 It was shown that the frequency of  anaemia was 
66.6% in a research conducted in Kohat and 67.6% in 
a study conducted in the Karak area among pregnant 
women 19, 20. Research conducted in Peshawar, Rawal-
pindi, Lahore, and Karachi revealed that the corre-
sponding prevalence rates were 53%, 50%, 60%, and 
54.3% 21. However, research conducted in Hyderabad, 
Pakistan, revealed a relatively high frequency of  90.5% 
in the pregnant population, with 0.7% of  pregnant 
women severely anaemic, 14.8% moderately anaemic, 
and 75% mildly anaemic 22. In Aurangabad City, India, 
anaemia was present in 87.2% of  pregnant women 23.  

 Since there isn’t much information on the issue, 
the present research also sought to determine the 
common iron deficit among these anaemic individuals 
to examine the potential relationship between anaemia 
and iron deficiency. Therefore, serum ferritin levels in 
these anaemic participants’ blood samples were eval-
uated. Four groups were created by categorizing the 
serum ferritin levels in the instances. Proactive action 
is needed if  the level is less than 12ng/ml. Category 2 
(12–30 ng/ml) still has poor iron reserves. Category 3 
indicates a normal level, ranging from 31 to 100 ng/
ml. Since serum ferritin is also an acute phase reactant, 
infections cause an increase in its level. Levels >300ng/
ml were shown in Category 4.

 This research demonstrated that iron deficiency 
is the primary cause of  anaemia in pregnant women, 
with S. ferritin levels below 12 ng/ml in almost half  
of  the population (42.6%). Studies conducted in the 
past have also shown that 50–60% of  pregnant women 
suffer from iron deficiency anaemia 24.  In the current 
study, 43% had serum Ferritin in the range of  12-
30ng/ml, which is a range that still signifies low iron 
stores. Only 12% had a normal value of  S.ferritin, i.e. 
31-300ng/ml.

CONCLUSION
 This research concludes that iron deficiency 
anaemia is common in District Mardan. The present 
study’s findings were consistent with the research 
conducted by other scientists in our nation. It has 
been noted that the causes of  iron insufficiency have 
not changed throughout the years. The high incidence 
of  IDA was caused by parity, short birth spacing, low 
socioeconomic position, and low levels of  education. 

 In addition, it was noted that most pregnant 
women visited the A/N clinic in the second trimester. 
Thus, during conception, they were not consuming 
enough iron. A further significant contributing factor 
was found to be noncompliance with iron supple-
mentation. Given that anaemia affects every second 
pregnant woman, significant improvement efforts must 
be implemented. Although there are national-level 
anaemia control efforts in almost every South Asian 
country, including Pakistan, the issue still exists. This 
research will provide the foundation for developing 
methods to prevent the elimination of  IDA. To effec-
tively address this issue, more than just iron and folic 
acid supplements are needed; a multifaceted strategy 
is needed. A strategy for eradicating anaemia should 
include dietary education and counselling, and routine 
assessment of  haematological parameters throughout 
pregnancy. The focus of  research should be on food 
fortification strategies and preventative supplements.

REFERENCES
1. Hercberg, S., et al. (2000). “Consequences of  iron defi-

ciency in pregnant women.” Clinical Drug Investigation 
19(1): 1-7

2. Bayoumeu, F., et al. (2002). “Iron therapy in iron defi-
ciency anemia in pregnancy: intravenous route versus oral 
route.” American journal of  obstetrics and Gynecology 
186(3): 518-522.

3. Batool, Z., et al. (2010). “Socio-cultural factors affecting 



10

Assessment of  iron deficiency.......... JBKMC January-June 2021, Vol. 2, No. 1

anemia and their effects on mother, and child health in 
rural areas of  district Faisalabad, Punjab, Pakistan.” Pak. 
J. Agri. Sci 47(1): 59-65.

4. Sabina, S., et al. “An Overview of  Anemia in Pregnancy.”

5. Ioannou, G. N., et al. (2002). “Prospective evaluation of  
a clinical guideline for the diagnosis and management of  
iron deficiency anemia.” The American journal of  medi-
cine 113(4): 281-287.

6. Berti, P. R., et al. (2010). “An adequacy evaluation of  a 
10-year, four-country nutrition and health programme.” 
International Journal of  Epidemiology: dyp389.

7. Flowers, C. A., et al. (1986). “A serum ferritin assay for 
prevalence studies of  iron deficiency.” American journal 
of  haematology 23(2): 141-151.

8. Pavord, S., et al. (2012). “UK guidelines on the manage-
ment of  iron deficiency in pregnancy.” British journal of  
haematology 156(5): 588-600.

9. MacPhail, P. and T. Bothwell (1992). The prevalence and 
causes of  nutritional iron deficiency anaemia. Nestle 
Nutrition workshop series.

10. Holland, C. (1987). “Impact of  helminth infections on 
human nutrition.” London and Philadelphia Ltd: Taylor 
and Francis Ltd.

11. Merchant, K. and R. Martorell (1987). “Frequent repro-
ductive cycling: does it lead to nutritional depletion of  
mothers?” Progress in food & nutrition science 12(4): 
339-369.

12. Milman, N. (2006). “Iron and pregnancy—a delicate bal-
ance.” Annals of  hematology 85(9): 559-565.

13. Brabin, B. J., et al. (2001). “An analysis of  anemia and 
pregnancy-related maternal mortality.” The Journal of  
Nutrition 131(2): 604S-615S.

14. McLean, E., et al. (2009). “Worldwide prevalence of  anae-
mia, WHO vitamin and mineral nutrition information sys-
tem, 1993–2005.” Public Health Nutrition 12(04): 444-454.

15. Stoltzfus, R. J. (2001). “Defining iron-deficiency anemia 
in public health terms: a time for reflection.” The Journal 
of  Nutrition 131(2): 565S-567S.

16. Lone, F., et al. (2004). “Maternal anaemia and its impact on 
perinatal outcome in a tertiary care hospital in Pakistan.”

17. Bakhtiar, U. J., et al. (2007). “Relationship between ma-
ternal hemoglobin and perinatal outcome.” Age (years) 
25: 24.20.

18. 18. Awan, M. M., et al. (2004). “A study of  anemia in 
pregnant women of  railway colony, Multan.” Pak J Med 
Res 43(1): 11-1 

19. 19. Ullah, I., et al. (2013). “Prevalence of  Anemia in 
Pregnant Women in District Karak Khyberpakhtunkhwa, 
Pakistan.” International Journal of  Biosciences 3: 77-83.

20. 20. Ullah, R., et al. (2013). “Prevalence and Detection 
of  Anemia (Iron Deficiency) in women Population in 
Kohat Khyber Pakhtunkhwa, Pakistan.” Life Science 
Journal 10(2).

21. Khan, H., et al. (2014). “Iron Deficiency Anemia; Red 
Cell Distribution Width (RDW) and red cell indices in the 
prediction of  among healthy women in third trimester of  
pregnancy.” Professional Medical Journal 21(1)

22. Baig-Ansari, N., et al. (2008). “Anemia prevalence and risk 
factors in pregnant women in an urban area of  Pakistan.” 
Food and Nutrition Bulletin 29(2): 132.

23. Lokare, P. O., et al. (2012). “A study of  prevalence of  
anemia and sociodemographic factors associated with 
anemia among pregnant women in Aurangabad city, In-
dia.” Annals of  Nigerian Medicine 6(1): 30.

24. Raza, N., et al. (2011). “Assessment of  iron deficiency in 
pregnant women by determining iron status.” Journal of  
Ayub Medical College Abbottabad 23(2): 36-40.


