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Anemia, characterized as a diminished convergence of 

blood hemoglobin, is a standout amongst the most well-

known dietary inadequacy infections watched universally 

and in�uences more than a fourth of the total populace [1]. 

Universally, iron de�ciency in�uences 1.62 billion 

individuals (25%), among which 56 million are pregnant 

women [2]. Anemia, in pregnant women, has serious 

outcomes on wellbeing, social, and monetary improvement 

[3]. Weak pregnant women will be in danger of low physical 

action, expanded maternal dreariness and mortality, 

particularly those with serious anemia. What's more, 

pregnant women and their neonates experience negative 

outcome including low birth weight (LBW), fetal anemia, 
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intrauterine development con�nement, perinatal mortality 

and preterm conveyance [4]. The reason for gestational 

anemia is multi-factorial. Iron, folate, nutrient B12 and 

nutrient and insu�ciencies just as intestinal parasitic 

diseases, jungle fever, and perpetual sickness have all been 

demonstrated to be the primary driver of anemia among 

pregnant women [5]. Pregnancy-induced hypertension 

(PIH) is the systolic blood pressure ≥ 140 mmHg or diastolic 

blood pressure ≥ 90 mmHg or both and occurs after 20 

weeks of gestational period in women without the history 

of hypertension. It can be classi�ed into gestational 

hypertension, eclampsia and preeclampsia. Severe pre-

eclampsia in pregnancy is a systolic blood pressure ≥160 

Anemia, a prevalent global health concern affecting a quarter of the world's population, notably 

impacts pregnant women, with approximately 56 million affected globally. Its repercussions on 

maternal and neonatal health are extreme, leading to increased risks of low birth weight, fetal 

complications, and maternal morbidity and mortality. Concurrently, pregnancy-induced 

hypertension (PIH) poses signi�cant risks to maternal and fetal well-being, yet the link between 

anemia and PIH remains an understudied area, particularly in Pakistan. Objective: To 

investigate the association between anemia and the heightened risk of PIH, offering critical 

insights into perinatal outcomes. Methods: A retrospective study was designed and the data 

was collected from H�az Hospital Gulberg III Lahore, Pakistan. Total 120 pregnant women were 

selected for the study and split into two groups. Group A consisted of 65 pregnant women with 

hypertension, whereas group B included 55 non-hypertensive pregnant women. Hemoglobin 

levels and Complete Blood Count were evaluated using standard protocols. The association of 

hemoglobin levels and PIH was investigated using independent-students test and one-way 

ANOVA by utilizing SPSS version-25. Results: Our �ndings showed that the hemoglobin levels 

were lowest (9.953846±1.924584 g/dl) in hypertensive women as compared to no-hypertensive 

women (11.52±1.584172) in their 3rd trimester. It coincided with the lowest number of red blood 

cells (4.1067±0.57816 million/mm3) in women with hypertension. Conclusions: Our �nding 

demonstrated that the lower the levels of hemoglobin, the higher the risk of PIH. 
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mmHg or diastolic blood pressure ≥110 mmHg or both. 

Eclampsia is a severe form of PIH that develops near the 

end of pregnancy in one in every 1,600 pregnancies. Protein 

in the urine, high blood pressure, and pathologic edema are 

the three basic features of PIH disorders [6]. Anemia in 

pregnant women is common in Pakistan. Women make up 

30-50% of the population. Prevalence of anemia among 

pregnant women is in the range of 30-50% depending upon 

d i f fe re n t  s o c i o d e m o g ra p h i c  fa c to rs .  T h e re  a re 

contradictory studies regarding the relation between 

anemia and perinatal outcomes. Some previous reports 

have depicted a strong association between anemia and 

adverse perinatal outcomes such as LBW and preterm 

delivery, while other studies found no signi�cant 

relationship. A meta-analysis depicted that anemia during 

early pregnancy, but not during late pregnancy, is 

associated with slightly increased risk of adverse perinatal 

outcomes [7]. As a result, there is little evidence to assess 

the effect of maternal anemia on maternal and perinatal 

outcomes, particularly PIH. The literature depicting the 

correlation between anemia and PIH is scarce and almost 

non-existent in Pakistan. The present study was designed 

to investigate the relation of anemia with the increased risk 

of PIH in pregnant women and contribute in further 

understanding of the anemia and associated perinatal 

outcomes.

A retrospective study was designed and was conducted at 

Institute of Molecular Biology and Biotechnology at The 

University of Lahore and the data was collected from H�az 

Hospital Gulberg III Lahore, Pakistan from July 2018 to June 

2019. Total 120 pregnant women were selected for the 

study and split into two groups. Group A consisted of 65 

pregnant women with hypertension, whereas group B 

included 55 non-hypertensive pregnant women. The 

subjects were provided with questionnaire to collect 

necessary socio-demographic information during 

sampling. People suffering from viral hepatitis, cardiac 

diseases, cancer and any genetic disorders were excluded 

from the study. For blood sampling, 5ml whole blood was 

drawn from antecubital vein by aseptic technique then 

shifted in a properly labelled vacutainer (EDTA).  Samples 

were then transported in ice box to lab and were stored and 

preserved at 4℃ for future use. For the estimation 

hemoglobin levels in blood, the Drabkin's method was 

followed with a few modi�cations [8]. The vacutainers 

were rolled on the test tube roller for homogenization and 

mixing of EDTA and blood. 4ml of the Drabkin's reagent was 

mixed well with 20ul of blood sample and incubated at room 

temperature away from sunlight for 5 minutes. The 

absorbance of the solution was then measured using UV-

visible spectrophotometer at 546 nm. To estimate the 

value of hemoglobin, following formula was used:

Hb (g/dl) = (abs. of the sample/abs. of the standard) x 

standard conc.

 For the evaluation of complete blood count (CBC), all tests 

were performed in Swelab Alfa Plus hematology analyzer 

based on CLSI Standard H26-A2. The independent 

student's test was used to determine the signi�cance of 

the difference between quantitative variables. The 

correlation between variables of interest was calculated by 

using One-Way ANOVA. p-value < 0.05 was considered 

statistically signi�cant. All calculations were carried out 

with the SPSS version-25. Frequency distribution charts 

were constructed for better demonstration of data.
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Table 1 shows clear-cut distribution of data in based upon 

different sociodemographic variables. The data re�ected 

that most of the pregnant women belongs to age group of 

26-35. Abortion history of patients was also noted which 

shows that 37% of the pregnant women had the history of 

abortion. The data showed that group A had a higher 

number of women with an abortion history. Nutritional 

status of pregnant women was studied as well as shown in 

table 1.

Table 1: Socio-demographic variables of study population of 

pregnant women.

Variables Range Group A Group B %

Variables

18-25 21

35

9

26

39

15

28

22

26-35

36- onward

20 34%

52%

14%

28

7

19

36

7

30

18

Abortion History
Yes

No

37%

63%

Nutritional status

Good

Moderate

Poor

18%

48%

34%

Out of 120 pregnant women, 27 were in their 1st trimester of 

pregnancy out of which 26 women belongs to group A and 

remaining 20 belongs to group B. 55 were included in 2nd 

trimester which means that 27 were hypertensive and 28 

were non-hypertensive. In 3rd semester 19 women were 

recorded with classi�cation of 12 and 7 in group A and group 

B respectively. So, the current study re�ected that number 

of hypertensive women recorded was greater in 2nd 

trimester as compared to 1st and 3rd trimester as shown in 

table 2.Out of 120 pregnant women, 27 were in their 1st 

trimester of pregnancy out of which 26 women belongs to 

group A and remaining 20 belongs to group B. 55 were 

included in 2nd trimester which means that 27 were 

hypertensive and 28 were non-hypertensive. In 3rd 

semester 19 women were recorded with classi�cation of 12 

and 7 in group A and group B respectively. So, the current 
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trimesters, where hypertension may be due other factors, 

such as nutritional status, as PIH is multifactorial [9]. 

Overall, much smaller number of studies have investigated 

the correlation between anemia and PIH globally. Our 

positive results might be owed a variety of factors. Anemia 

effects the ability of blood to carry oxygen, which in turn 

increases stress on cardiovascular system as hear tries to 

compensate the decreased oxygen-carrying capacity by 

pumping more blood [10]. As oxygen delivery is already 

compromised, anemia can lead to exacerbation of the 

existing chronic diseases in the affected individuals [11]. In 

addition, anemia can lead to the weakening of immune 

system, and the individuals can become susceptible to the 

infections due decreased oxygen [12, 13]. In our study, it can 

be seen that hypertensive women had an increased 

number of WBCs and Platelets as compared to non-

hypertensive women, which harmonizes with the study 

performed by Carey et al [14]. Another reason of 

hypertension in pregnant women with anemia is the 

dysfunction of trophoblast cells [15]. These cells are 

specialized cells that play a signi�cant part in the early 

stages of pregnancy They are derived from the outer layer 

of the blastocyst, and are primarily responsible for 

implantation into the uterine wall and the subsequent 

formation of the placenta [16]. Anemia-induced hypoxia 

(de�ciency of oxygen) can severely impact the function of 

these cells by altering the normal differentiation and 

p ro p e r  va s c u l a r i z at i o n  of  t h e  u te r i n e  a r te r i e s , 

consequently increasing the risk of hypertension [17]. Our 

studies support the previous reports present in the 

literature. Lewandowska et al., reported the association of 

low iron in serum with the increased risk of pregnancy-

induced hypertension [18]. Iron levels were measured using 

mass spectroscopy with inductively coupled plasma (ICP-

MS). According to this study, the women in the lowest 

quartile (with the lowest iron levels) demonstrated 2.19-fold 

increased risk of PIH. Johnson et al., reported the 

association of anemia and PIH and studied the perinatal 

outcomes related to them. 51.3 % of the study population 

had anemia with PIH [19]. Similarly, Ali et al., studied the 

correlation between severe anemia and preeclampsia in 

the pregnant women at Kassala Hospital, Sudan [5]. The 

results of this study are in harmony with our study and state 

that severity of anemia is directly linked with the risk of 

preeclampsia and preterm delivery complications along 

with LBW and stillbirth. Conversely, there are studies, 

which provided opposite results as compared to our 

�ndings. According to Asres et al., pregnant women having 

high hemoglobin levels had greater risk of PIH as compared 

to those who did not [20]. Our study is one of the �rst 

studies in Pakistan that focus on analyzing the risk of PIH 

and anemia in pregnant women. This study not only 
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study re�ected that number of hypertensive women 

recorded was greater in 2nd trimester as compared to 1st 

and 3rd trimester as shown in table 2.
Table 2: Trimester-wise data distribution of pregnant women

From our study, we found that there exists a relationship 

between anemia and pregnancy-induced hypertension, 

signi�cantly among women in their 3rd trimester of 

pregnancy. It coincided with our results of the complete 

blood count (CBC) in which hypertensive women had the 

least number of RBCs. In addition, we found that there was 

no signi�cant association in anemia and PIH in 1st and 2nd 

Table 3: Descriptive statistics of hemoglobin (Hb) in pregnant 

women

Table 4: Descriptive statistics of red blood cells (RBC), white 

blood cells (WBC) and platelets (PLT) in pregnant women

Pregnancy Status Group A Group B %

st1  trimester 26 20 24%

nd2  trimester 27 28 45%

rd3  trimester 12 7 31%

Total Participants 65 55 100%

M e a n  ±  S D  o f  H b  l e v e l s  w e r e  e s t i m a t e d  a s 

11.66667±1.182746, 10.05±1.47902, 9.953846±1.924584 in 

the group A according to �rst second and third trimester 

re s p e c t i ve l y.  S i m i l a r l y,  i n  g ro u p  B  va l u e s  we re 

11.06071±1.53816, 10.80714±1.804939 and 11.52±1.584172 

according to the trimesters. The signi�cant difference of 

Hb levels were observed in third trimester as illustrated in 

table 3.

Trimesters

st1  trimester
nd2  trimester
rd3  trimester

Hemoglobin (Hb) g/dl (Mean ± SD)

Group A Group B

Comparison of Anemic 
status

11.66667±1.182746

10.05±1.47902

9.953846±1.924584

11.06071±1.538167 Non-signi�cant difference

Non-signi�cant difference

Signi�cant difference

10.80714±1.804939

11.52±1.584172

Amount of red blood cells levels were estimated as 

4.1067±0.57816 and 5.5973±10.73055in the group A and 

group B respectively. The signi�cant difference of red 

blood cells was observed in these groups. Similarly, WBCs 

were calculated 10.908±2.7353 mil l ion/mm3 and 

9.806±2.0800 million/mm3 in the group A and group B 

respectively. The signi�cant difference of WBC levels was 

observed in these groups.

Platelets levels were recorded as 296.73±76.003 

million/mm3 and 269.89±52.530 million/mm3 in the group A 

and group B respectively. The non-signi�cant difference of 

platelets was observed in these groups. These results were 

in the terms of mean ± SD and depicted in table 4.

Parameters

RBC

WBC

PLT

(Mean ± SD)

Group A Group B

p-value

4.1067±0.57816

10.908±2.7353

296.73±76.003

5.5973±10.73055

9.806±2.0800

269.89±52.530

0.652

0.030

0.009

D I S C U S S I O N
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In conclusion, this study highlights the substantial link 

between anemia and the risk of PIH. Our �ndings 

consequently demonstrate that lower levels of hemoglobin 

correspond to the greater risk of developing high blood 

pressure during pregnancy. These results underscore the 

importance of early identi�cation and management of 

anemia in prenatal care in order to mitigate the risk of PIH. 

Our research emphasizes on the necessity of proactive 

strategies to address anemia in pregnant women, 

ultimately contributing to improved maternal and neonatal 

health outcomes.
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provides a starting point for further research in Pakistan, 

but also paves the way to investigate other factors 

contributing to PIH as not enough literature is present on 

the current topic. 
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