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Abstract: This retrospective study, conducted between October 2022 and October 2023 at Maroof International Hospital & Life 
Care International Hospital in Pakistan, aimed to assess the impact of anemia on neonatal and maternal outcomes in teenage 
pregnancies. The study included 585 pregnant women aged 13-19 years, with data collected on various parameters such as 
demographic details, pregnancy-related information, hemoglobin levels during the last trimester, birth weight, gestational age at 
birth, obstetric complications, neonatal intensive care admissions, and Apgar scores. Among the 585 participants, 212 (36.2%) 
were identified as having anemia. Further classification revealed that 57.5% experienced mild anemia, 39% had moderate anemia, 
and 3.5% had severe anemia. Educational status and irregularities in antepartum care showed significant differences between 
anemic and non-anemic groups (P < 0.05). Anemia was notably higher in women with lower education levels and irregular 
antenatal care. The study found that anemia significantly increased the risks of postpartum hemorrhage (P=0.005) and postpartum 
transfusion (P< 0.001). Additionally, infants born to anemic mothers exhibited a significantly higher rate of neonatal intensive 
care unit (NICU) admission (P<0.001). Maternal anemia was also significantly associated with low birth weight, small for 
gestational age (SGA), and preterm delivery. However, anemia had no significant impact on Apgar scores. In conclusion, the study 
underscores the prevalence of anemia in teenage pregnancies and emphasizes its adverse effects on both fetal and maternal 
outcomes. The findings highlight the urgent need for governmental initiatives to enhance essential healthcare accessibility and 
improve antenatal care for this vulnerable demographic. 
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Introduction  
 
 Anemia associated with pregnancy is a common nutritional 
disorder defined as hemoglobin level < 11g/d.(Soliman et 
al., 2022; Turawa et al., 2021) In Pakistan, the incidence of 
anemia in urban married women is 27%, while in rural 
women, it is 48%.(Zia-ud-Din et al., 2019) Though it can 
occur at any stage of life, it is most common in pregnant 
women and young children. Pregnancy during teen ages is 
a high-risk factor for anemia due to malnutrition and 
increased iron needs. Adolescents make up 23% of the 
population in developing countries. (Organization, 2011) 
Every year, about 16 million girls aged 15 to 19 give birth, 
mainly in developing countries. (Gu et al., 2021) In 
Pakistan, the prevalence of teenage pregnancy is 42.5% and 
is associated with factors like education, wealth, and place 
of residence. (Ali et al., 2022)  
Young-age pregnancy is associated with high risks and can 
lead to various medical issues. Anemia, which is also one of 
the serious medical concerns, is associated with young 
pregnancy. Research has shown that adolescent pregnancy 
is associated with harmful pregnancy outcomes like pre-
term birth, small for gestational age, low birth weight, and 
neonatal and post-neonatal pregnancy mortality; however, 
the impact of anemia on teenage pregnancy outcomes is still 
controversial.(Beckert et al., 2019) According to some 
studies, there is an association between anemia and adverse 

neonatal and obstetric outcomes, while other studies did not 
find any association. Thus, in this study, we will evaluate 
the impact of anemia on neonatal and maternal outcomes in 
teenage pregnant women in Pakistan.  
 
Methodology  

The retrospective study was conducted in Maroof 
International Hospital & Life Care International Hospital 
from October 2022 to October 2023. A total of 585 women 
were included in the study.  Pregnant women aged 13-19 
years who delivered in this hospital were included in the 
study. Informed consent of the participants was taken. The 
ethical board of the hospital approved the study.  
Maternal age was the age at the delivery time and was 
obtained from the hospital's birth record. Demographic and 
pregnancy-related data were recorded, including hb level 
before birth (during the last trimester), birth weight, and 
gestational age at birth, obstetric complications, neonatal 
intensive care admission, and Apgar scores of infants. 
According to WHO, hemoglobin concentration < 11.0 g/L 
was considered anemia.  
Maternal outcomes included preterm birth (< 37 weeks of 
gestation), type of delivery (cesarean/ normal vaginal), 
preeclampsia, gestational diabetes, postpartum hemorrhage, 
and postpartum transfusion (blood loss > 500 ml within 24 
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hours of birth). Neonatal outcomes included gestational age 
at birth, low birth weight (> 2500 g), small for gestational 
age (weight >tenth percentile), NICU admission, and 
APGAR score (5 minutes < 7 min).  
SPSS version 23.0 was used for data analysis. Data was 
presented as mean and standard deviation or frequency and 
percentage. The Chi-square test was used to evaluate 
categorical variables. Mann Whitney U test was used for 
inter-group comparison. Logistic regression analysis 
evaluated the association between anemia and study 
variables. P value < 0.05 was considered statistically 
significant. 

Results 

The mean age of the participants was 18.95±1.09 years. Of 
585 women, 468 (80%) had elementary or lower 
educational qualifications, and 117 (20%) had intermediate 
education. Only 58 (9.9%) were employed. 380(65%) 
women had > 4 antepartum care visits, 40 (6.9%) had 3 
visits, 29 (4.9%) had 2 visits, 17 (2.9%) had 1 visit, while 
119 (20.3%) had no follow-up care during pregnancy. 4 

(0.6%) women had multiple pregnancies, and 5 (.8%) had 
stillbirths. Of 585 women, 212 (36.2%)  had anemia, of 
which 57.5% had mild,39% had moderate, and 3.5% had 
severe anemia (Table I)—The distribution of gender is 
shown in Figure 1. 
There was a significant difference in educational status and 
antepartum control in anemic and nonanemic women. 
Anemia was significantly higher in women who had lower 
educational status and irregular antenatal care (P< .05) 
(Table II).  
 The findings of the logistic regression analysis are 
summarized in Table II. It was found that anemia increased 
the risk of postpartum hemorrhage (P=.005)) and 
postpartum transfusion (P=0.0). There was no significant 
association between anemia and preeclampsia or type of 
delivery (P>.05) (Table II).  
Infants of anemic women had significantly higher NICU 
admissions (P=0.0). Maternal anemia was also significantly 
associated with low birth weight, SGA, and preterm 
delivery. Anemia had no significant impact on Apgar scores 
(Table III).

Table I: Patients’ baseline characteristics in anemic and non-anemic subjects 
Characteristics Anemic women 

(n=212) 
Non-anemic women 
(n=373) 

P- Value 

Median age 18 (13-19) 18 (13-19) 0.800 
Median gestation age 40 (24-43) 40 (22-43) 0.288 
Median birth weight 3120 (838-4388) 3090 (500-4320) 0.160 
Median Hb 10.0 (6.3-11) 12 (11-15) 0.0 
High school education 17 (8.1%) 100 (26.8%) 0.0 
Employed 19 (9%) 39 (10.4%) 0.600 
Regular antepartum control 127 (60%) 253 (67.8%) 0.0 
Consumption of iron supplements during 
pregnancy 

96 (45.3%) 186 (49.9%) 0.180 

Fertility treatment 7 (3.4%) 20 (5.4%) 0.070 
Mode of delivery 
Vaginal 134 (63.2%) 250 (67.1%) 0.090 
Cesarean  78 (36.8%) 123 (32.9%) 
Gender of neonate 
Male 102 (48.2%) 189 (50.7%) 0.290 
Female 110 (51.8%) 184 (49.3%) 

Figure 1 Distribution of gender between the groups 
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Table II: Patients’ characteristics of anemia  
Characteristics 95% CI P-value 
High school education 0.30 (0.18-0.38) 0.0 
Employment 1.09 (0.80-1.60) 0.600 
Regular antepartum control 1.55 (1.30-2.06) 0.0 
Consumption of iron supplements 
during pregnancy  

1.20 (0.88-1.50) 0.180 

Fertility treatment 1.67 (0.90-3.20) 0.067 
 
Table III: Logistic regression analysis of association between maternal and neonatal outcomes and anemic status 

Outcomes OR 95% CI P-Value 
Maternal Outcomes 
Anemic 0.78 0.70-1.10 0.088 
Preterm birth 0.99 0.66-1.50 0.041 
Preeclampsia  0.56 0.30-1.60 0.310 
Gestational diabetes  1.09 0.86-1.37 0.281 
Postpartum transfusion 0.07 0.10-0.19 0.0 
Postpartum hemorrhage  0.16 0.10-0.88 0.005 
Neonatal outcomes 
Birth weight less than 2500 g 0.98 0.70-1.50 0.051 
Gestation age less than 37 weeks 1.05 0.75-1.52 0.541 
Gestation age less than 34 weeks  1.07 0.60-2.10 0.910 
Small for gestation age 1.10 0.68-1.70 0.002 
5-minute APGAR less than 7 1.80 0.48-6.20 0.358 
NICU 0.40 0.30-0.60 0.0 

Discussion 
 
This study highlights the impact of anemia on maternal and 
fetal outcomes in teenage pregnant women. It was found 
that anemia increases the risk of postpartum complications 
such as postpartum hemorrhage and transfusion. Analysis of 
fetal outcomes shows that infants of fetal patients are at 
higher risk of NICU admission. Anemia is a significant 
health concern globally, especially in pregnant women. 
According to WHO, about half a billion women of 
reproductive age have anemia, 38% of which are pregnant 
and 29% are nonpregnant. (Hasan et al., 2022) In this study, 
the frequency of anemia was 36.2%, which, according to 
WHO classification, is a moderate public health concern. A 
cross-sectional study on the prevalence of anemia in 
Pakistan reported that it ranges from 41.7% to 77% in 
different regions, which is considered a severe concern(Ali 
et al., 2020).  The low frequency in our study group may be 
due to the urban location of the hospital and comparatively 
better socio-economic status than other areas. Adolescent 
pregnancy has adverse outcomes for both mother and infant; 
moreover, mental, physical, and social hardships faced by 
teenagers make more complicated problems.  Most 
adolescent pregnant women have incomplete emotional, 
mental, and physical maturation; adolescent pregnant 
women face severe social consequences like school dropout 
and, consequently, lack of better employment 
opportunities.(Macedo et al., 2020) In our study, the 
majority of women also had low educational status and 
lower employment rates. It was found that low education 
level and irregular antepartum care was associated with 
anemia. These results were in line with the findings of 
previous studies, which reported that low socioeconomic 
status and education and few antenatal visits were 
associated with anemia during pregnancy.(Panting et al., 
2019; Samsury et al., 2022) Antenatal control is essential 

for maternal and fetal outcomes and educates the mother 
about a balanced diet, good nutrition, and iron supplements 
to prevent anemia.   A study was conducted on the effect of 
antenatal care on anemia and reported that anemia was 
corrected in 69.8% of women who had antenatal care.(BM 
Labib et al., 2022)  
It was found that anemia had no significant impact on the 
type of birth and preeclampsia; however, anemia was 
significantly associated with postpartum transfusion and 
bleeding, gestational diabetes, and preterm birth. Previous 
studies have reported that anemia increases the risk of 
maternal mortality, diabetes, preeclampsia, and preterm 
birth.(Sousa et al., 2022; Sun et al., 2021) A study found that 
anemia was associated with postpartum hemorrhage and 
severe maternal complications at birth; this is similar to the 
finding of our study. (Sharma, 2019) Another study also 
found a significant association between anemia and 
postpartum infection, hemorrhage, and transfusion.(Wahabi 
et al., 2022) In the current study, anemia had a significant 
impact on infants' gestational age, birth weight, and SGA. 
Some previous studies have reported an association between 
anemia and these fetal outcomes.(Beckert et al., 2019; 
Figueiredo et al., 2019). In this study, maternal anemia 
resulted in significant  NICU admissions, similar to the 
previous study's findings.(Eltayeb et al., 2023) They 
suggested that correcting anemia, even at the later stages of 
pregnancy, significantly prevents adverse outcomes. 
Similarly, another study also found that maternal anemia 
increases the risk of adverse perinatal outcomes. Healthcare 
staff needs to focus on maternal and neonatal complications 
in teenage anemic women.  
The limitation of this study is its retrospective nature and 
small sample; more extensive studies are recommended for 
detailed analysis. All subjects belonged to the same 
demographic background, so the results are only specific to 
this socio-economic community; multicenter studies can 
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help produce generalized results. Only 3.5% of women had 
severe anemia, which was insufficient to evaluate the 
association between the severity of the condition and patient 
outcomes. Besides these limitations, our study is of 
significant importance as limited work has been done in 
adolescent pregnant women with anemia. However, 
prospective studies with distinct study groups will further 
clarify the association between anemia and patient 
outcomes in adolescent women.  

Conclusion 

Anemia is prevalent in teenage pregnant women and has 
adverse fetal and maternal outcomes. The government 
should improve primary health care and make antenatal care 
accessible.  
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