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ABSTRACT
Introduction: Anemia is a significant public health problem, especially in women of 
reproductive age. In pregnant women, it can cause serious complications, such as 
premature birth. Iron deficiency is a common cause of anemia, so early detection 
and treatment is crucial. Objective: To identify risk factors associated with anemia in 
pregnant women attended at the Ex Fundo Naranjal Health Center in 2022. Materials 
and Methods: Cross-sectional observational study of 387 pregnant women attended 
between July and December 2022. A total of 173 women in the third trimester of 
gestation were selected by non-probabilistic convenience sampling. Data were 
obtained from prenatal records and analyzed with SPSS 25. Descriptive, bivariate and 
multivariate analyses were performed to identify significant associations between 
factors and anemia. Results: The majority of pregnant women were under 35 years 
of age (84.4%), with basic education (74%) and came from marginal urban areas 
(79.8%); 36.4% were overweight and 25.4% obese. Multivariate analysis showed 
that maternal age under 35 years (adjusted OR 1.18), low education level (aOR 1.14), 
and not receiving nutritional counseling (aOR 1.03) were significantly associated 
with anemia. Conclusions: Maternal age less than 35 years, low education level and 
lack of nutritional counselling were significant risk factors for anemia in pregnant 
women. Improved nutrition education and counselling and ensuring adequate iron 
supplementation are recommended.
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RESUMEN
Introducción. La anemia es un problema de salud pública significativo, especialmente 
en mujeres en edad reproductiva. En embarazadas, puede causar complicaciones 
graves, como partos prematuros. La deficiencia de hierro es una causa común de 
anemia, por lo que es crucial detectarla y tratarla a tiempo. Objetivo. Identificar 
los factores de riesgo asociados a la anemia en gestantes atendidas en el Centro 
de Salud Ex Fundo Naranjal en 2022. Materiales y Métodos. Estudio observacional 
transversal con 387 mujeres grávidas atendidas entre julio y diciembre de 2022. Se 
seleccionaron 173 mujeres en el tercer trimestre de gestación mediante muestreo no 
probabilístico por conveniencia. Los datos se obtuvieron de registros prenatales y se 
analizaron con SPSS 25. Se realizaron análisis descriptivos, bivariados y multivariados 
para identificar asociaciones significativas entre los factores y la anemia. Resultados. 
La mayoría de las gestantes eran menores de 35 años (84,4%), con educación 
básica (74%) y procedían de zonas urbanas marginales (79.8%). El 36,4% estaban 
en sobrepeso y el 25,4% eran obesas. El análisis multivariado mostró que la edad 
materna menor de 35 años (OR ajustado 1,18), el bajo nivel educativo (ORa 1,14) y no 
recibir consejería nutricional (ORa 1,03) fueron factores significativamente asociados 
con la anemia. Conclusiones. La edad materna menor de 35 años, un nivel educativo 
bajo y la falta de consejería nutricional fueron factores de riesgo significativos para la 
anemia en gestantes. Se recomienda mejorar la educación y la consejería nutricional, 
y asegurar una adecuada suplementación con hierro.
Palabras clave. Embarazo, Anemia, Salud materna

ORIGINAL ARTICLE
1. Professional School of Human Medicine, Universidad 

Privada San Juan Bautista, Lima, Peru
a. Surgeon. ORCID 0000-0002-1129-8418
b. Surgeon. ORCID 0000-0002-3707-3831
c. Master in Health Services Management. ORCID 0000-

0003-3185-4861

Authorship contribution according to CrediT taxonomy:

G.K.G.C: conceptualization, data curation, formal analysis, 
research, methodology, writing - original draft and writing - 
review and editing.

C.N.G.B: formal analysis, research and writing - review and 
editing.

M.A.A.H: supervision, validation and writing - review and 
editing.

Acknowledgement of authorship: Authorship has been 
acknowledged according to CrediT taxonomy for each of the 
authors mentioned.

Ethical responsibilities: This study was reviewed and approved 
by the ethics committee of the Universidad Privada San Juan 
Bautista, receiving registration code No. 0574-2023-CIEI-
UPSJB. Likewise, this research is based on the Thesis "Factors 
associated with anemia in pregnant women attended at 
the Ex Fundo Naranjal Health Center in the period July-
December 2022", available at: https://repositorio.upsjb.edu.
pe/handle/20.500.14308/5086.

Confidentiality of data: The handling of the information 
during the research was carried out under strict confidentiality 
rules. They were used only for research purposes and were not 
shared with third parties.

Right to privacy and informed consent: As this was a study 
that collected data from the clinical history, privacy was 
respected at all times. Likewise, informed consent was not 
required, as it was a retrospective study.

Funding: The present study did not receive specific support 
from public sector agencies, the commercial sector, or 
nonprofit organizations.

Conflict of interest: The authors declare that they have no 
conflicts of interest.

Original contribution and significance: By identifying specific 
risk factors, the study contributed significantly to improving 
prevention and treatment strategies.

AI disclaimer: Artificial intelligence was not used in the writing 
of this article.

Received: 22 May 2024

Accepted: 2 July 2024

Online publication: 3 September 2024

Correspondencia:
Gina Kimberly Muñoz-Cuadra
, Mz. C. Lote 10 Urb.San Nicolas -SMP
 +51 953368668
m gina.munoz@upsjb.edu.pe

Cite as: Muñoz-Cuadra GK, García-Borjas CN, Arce-
Huamani MA. Risk factors associated with anemia 
in pregnant women in a Peruvian health center. Rev 
peru ginecol obstet. 2024;70(3). DOI: https://doi.
org/10.31403/rpgo.v70i2658

IntroductIon

Anemia is a significant global public health challenge, particularly affect-
ing women in the reproductive stage(1). In pregnant women, undetect-
ed and untreated anemia can cause severe problems, such as prema-
ture births, miscarriages, low height and weight of the newborn, infant 
anemia and poor school performance. It also predisposes postpartum 
women to emotional instability, stress and postpartum depression(2,3). 
Both nutritional and non-nutritional factors contribute to its develop-
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ment, with iron deficiency being one of the most 
common causes(4). Therefore, it is crucial to de-
tect and treat anemia early to prevent complica-
tions in both the fetus and the mothers.

A systematic review with meta-analysis found 
that the overall prevalence of anemia in preg-
nant women is 36.8%, being more common in 
its mild form (70.8%) and in the third trimester 
of pregnancy (48.8%)(5). The sub-Saharan region 
has the highest rate of anemia during pregnan-
cy, with 17.2 million women affected. In East 
Africa, prevalence varies significantly between 
countries, being 20% in Rwanda and 32.5% in 
Uganda(6). In Brazil, the pooled prevalence of 
anemia in pregnant women is 23% (95% CI: 20, 
27), with the highest rate in the Northeast Re-
gion, reaching 26% (95% CI: 23, 29)(7). In Peru, ac-
cording to the Demographic and Family Health 
Survey (ENDES, for its acronym in Spanish) 2019, 
28.3% of pregnant women suffer from anemia, 
with the Peruvian jungle being the region with 
the highest prevalence (34.3%), followed by the 
Peruvian coast (32.0%) and Metropolitan Lima 
(26.3%)(8). Therefore, anemia in pregnant wom-
en is a significant global problem with variations 
according to the region, highlighting the high 
incidence in sub-Saharan Africa and Peru. The 
mild form of anemia and its increase in the third 
trimester of pregnancy underscore the need for 
specific interventions.

The need for iron increases considerably during 
pregnancy, especially in the second trimester, 
and its deficiency can increase maternal mor-
bidity and mortality and susceptibility to infec-
tions, as well as the risk of bleeding and obstet-
ric complications(9). Although the prevalence of 
anemia in pregnant women has been widely 
documented globally, there is a significant gap 
in knowledge about the specific factors that con-
tribute to its development in different local con-
texts. This study is necessary to identify and un-
derstand the factors associated with anemia in 
pregnant women in different regions, which will 
allow the design of more effective interventions 
adapted to the particular needs of each popula-
tion, thus contributing to improve maternal and 
fetal health.

Therefore, the objective of this study was to 
identify the factors associated with anemia 
in pregnant women attended at the Ex Fundo 
Naranjal Health Center, 2022.

MaterIals and Methods

The design of the present study was observation-
al and cross-sectional. The population consisted 
of 387 pregnant women who received care at 
the Ex Fundo Naranjal Health Center, Lima, Peru, 
during the period from July to December 2022. 
The website https://www.openepi.com/Sam-
pleSize/SSPropor.htm was used to calculate the 
sample size, considering an anticipated frequen-
cy of 28.3%(4), a confidence level of 95% and a de-
sign effect of 1.0. The resulting sample size was 
173 women. The sample was non-probabilistic 
by convenience, the medical records were eval-
uated by inclusion and exclusion criteria, select-
ing patients in the third trimester of pregnancy 
with complete medical, obstetric and nutritional 
medical history, pregnant with hemoglobin tests 
of the last trimester or sample taken before de-
livery, belonging to the jurisdiction of the health 
facility and registered in the ‘WAWARED’, attend-
ed between July and December 2022. Exclusion 
criteria were pregnant women requesting refer-
ral to a higher-level facility, not residing in the 
jurisdiction, or with diagnoses of pre-pregnancy 
diseases affecting red blood cell production.

The data were obtained mainly from the prena-
tal control records and the participants' medical 
histories. A data collection form was used, which 
consisted of five sociodemographic items, six 
obstetric items and three nutritional items. The 
instrument had an average rating of 83.5 for ex-
pert opinion, with an opinion of good applicabil-
ity(10). For the purposes of this study, three mod-
ifications were made to achieve the objectives. 
In relation to anemia, the participants were clas-
sified into two categories: those without anemia 
and those with anemia. In the case of anemia, a 
subclassification was made according to severity 
into mild, moderate or severe levels. The infor-
mation collected was stored in Excel 2020 and 
analyzed statistically with SPSS 25.

A descriptive analysis was applied to charac-
terize the population studied and a bivariate 
analysis was applied to identify significant as-
sociations between factors and anemia, using 
the p-value < 0.05 to determine statistical sig-
nificance. In addition, a multivariate analysis 
was performed by logistic regression to adjust 
the factors associated with anemia, calculating 
the crude and adjusted odds ratio (OR) together 
with their respective 95% confidence intervals.
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Regarding ethical considerations, the present 
study was reviewed and approved by the ethics 
committee of the Universidad Privada San Juan 
Bautista, Lima, Peru, receiving registration code 
No. 0574-2023-CIEI-UPSJB. This research con-
sisted of an analysis of clinical histories, avoid-
ing invasive methods and direct contact with 
the participants. Strict confidentiality measures 
were implemented, storing the information 
under alphanumeric codes accessible only to 
thesis students and their supervisors. No face 
captures were taken and no visual evidence was 
kept that could identify the participants. In addi-
tion, no names or sensitive information of those 
involved was publicly disclosed.

results

Table 1 shows that most of the women (84.4%) 
were under 35 years of age, and 76.9% had an 
intimate partner. In terms of education, 74% had 
basic education and 78.0% were not working. 
Most of the women came from marginal urban 
areas (79.8%) and were multiparous (76.9%). 
Half of the pregnant women received less than 
six prenatal care visits and 75.7% had an in-
ter-gestational period of more than two years. 
In terms of body mass index (BMI) before preg-
nancy, 37.6% were normal weight, while 36.4% 
were overweight and 25.4% were obese. Some 
71.7% received nutritional counseling, but only 
28.9% had adequate supplementation with fer-
rous sulfate. The mean hemoglobin value was 
11.6 ± 1.1 g/dL.

Table 2 indicates that maternal age less than 35 
years, low educational attainment, and origin 
from urban slum areas were significantly associ-
ated with anemia, with p = 0.02 for each respec-
tively. In addition, lack of nutritional counseling 
and inadequate ferrous sulfate supplementa-
tion also showed a significant association with 
anemia (p = 0.00 and p = 0.03, respectively).

Table 3 presents the multivariate analysis adjust-
ing the odds ratios (OR) for various risk factors. 
The results show that maternal age younger 
than 35 years (ORa 1.2; 95% CI: 1.2, 3.4), low ed-
ucational level (ORa 1.1; 95% CI: 1.0, 2.7) and not 
receiving nutritional counseling (ORa 1.0; 95% 
CI: 1.0, 2.3), remain significantly associated with 
anemia even after adjusting for other factors.

dIscussIon

In the present study conducted at the Ex Fundo 
Naranjal Health Center, 2022, it was observed 
that most of the pregnant women were under 
35 years of age, with a high prevalence of basic 
education, unemployment, and coming from 
marginal urban areas. In terms of nutrition-
al status, a significant proportion were over-

Table 1. DescripTive analysis of The general characTerisTics of 
The pregnanT.

General characteristics N (=173) %
Maternal age

< 35 years 146 84.4%

≥ 35 years 27 15.6%

Marital status
With intimate partner 133 76.9%

Without an intimate partner 40 23.1%

Level of education
No education 3 1.7%

Basic education 128 74.0%

Higher education 42 24.3%

Occupation
Working 38 22.0%

No occupation 135 78.0%

Origin
Marginal urban 138 79.8%

Rural 35 20.2%

Parity
Primiparous 40 23.1%

Multiparous 133 76.9%

Prenatal care
< 6 visits 93 53.8%

≥ 6 visits 80 46.2%

Intergestational period
≤ 2 years 42 24.3%

> 2 years 131 75.7%

BMI before pregnancy
Underweight 1 0.6%

Normal weight 65 37.6%

Overweight 63 36.4%

Obesity  44 25.4%

Nutritional counseling
Yes 124 71.7%

No 49 28.3%

Ferrous sulfate supplementation
Adequate 50 28.9%

Inadequate 123 71.1%

Hemoglobin values (mean ± SD) 11.6 ± 1.1 g/dL
BMI: body mass index; SD: standard deviation
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weight or obese. Although most received nutri-
tional counseling, only a minority had adequate 
supplementation with ferrous sulfate. Bivariate 
and multivariate analysis revealed significant 
associations between sociodemographic fac-
tors and anemia. Maternal age under 35 years, 
low educational level and lack of nutritional 
counseling remained significant in multivariate 
analysis, underscoring the need for interven-
tions to improve education, nutritional coun-
seling and adequate supplementation in this 
vulnerable population.

The study found that maternal age younger 
than 35 years was statistically significant in 
both bivariate and multivariate analysis. These 
findings are consistent with a study conducted 
at the Hospital Nacional San José del Callao, 
Peru, and published in February 2020, which re-
vealed that maternal age was a risk factor with 
an OR of 2.2 (95% CI: 1.17, 4.48)(8). Another study 
on anemia conducted in Peruvian Andean pu-
erperal women in 2023 found significant differ-
ences in age (p = 0.011)(11). Likewise, a second-
ary analysis based on the 2019 Peruvian ENDES 
found that being aged between 15 and 19 years 
is a factor that increases the association with 
anemia (OR 2.35; 95% CI: 1.33, 4.14)(4). Similar-
ly, in Colombia, Rincón-Pabón et al. found that 
pregnant women under 30 years of age had an 
odds ratio of 1.8 (95% CI: 1.0, 3.2), which was 
statistically significant(12). These results are also 
congruent with a study in Argentina, where 
maternal age showed a significant association 
with anemia (p < 0.05)(13). Furthermore, in Ban-
gladesh(14), anemia was significantly associated 
with maternal age at 20-25 years (OR = 1.9) and 
26-30 years (OR = 2.37). This consistency across 
different settings and studies suggests a bio-
logical and socioeconomic vulnerability affect-
ing young pregnant women, possibly related 
to factors such as less experience in prenatal 
health management.

Table 2. bivariaTe analysis of facTors associaTeD wiTh anemia in 
pregnanT women.

Demographic 
factors

Anemia status
p 

valueYes No
N (=36) % N (=137) %

Maternal age
< 35 years 31 86.1% 115 83.9% 0.02*

≥ 35 years 5 13.9% 22 16.1%

Marital status
With intimate partner 27 75.0% 106 77.4%

0.21
No romantic partner 9 25.0% 31 22.6%

Level of education
No education 1 2.8% 2 1.5%

Basic education 30 83.3% 98 71.5% 0.02*

Higher education 5 13.9% 37 27.0%

Occupation
Working 8 22.2% 30 21.9%

0.56
No occupation 28 77.8% 107 78.1%

Origin
Marginal urban 27 75.0% 111 81.0% 0.02*

Rural 9 25.0% 26 19.0%

Parity
Primiparous 7 19.4% 33 24.1%

0.34
Multiparous 29 80.6% 104 75.9%

Prenatal care
< 6 visits 20 55.6% 73 53.3%

0.06
≥ 6 visits 16 44.4% 64 46.7%

Intergestational period
≤ 2 years 12 33.3% 30 21.9%

0.15
> 2 years 24 66.7% 107 78.1%

BMI before pregnancy
Underweight 1 2.8% 0 0.0%

0.09
Normal weight 18 50.0% 47 34.3%

Overweight 10 27.8% 53 38.7%

Obesity  7 19.4% 37 27.0%

Nutritional counseling
Yes 26 72.2% 98 71.5% 0.00*

No 10 27.8% 39 28.5%

Ferrous sulfate supplementation
Adequate 7 19.4% 43 31.4%

Inadequate 29 80.6% 94 68.6% 0.03*
BMI: Body mass index
* Statistical significance established with p-value less than 0.05

Table 3. mulTivariaTe analysis of The facTors associaTeD wiTh anemia in pregnanT.

Associated factors p-value Crude OR (95% CI) Adjusted OR (95% CI)
Maternal age less than 35 years 0.02* 1.1 (1.1, 2.7) 1.2 (1.2, 3.4)

Low education level 0.02* 1.1 (1.1, 2.2) 1.1 (1.0, 2.7)

Origin from marginal urban areas 0.02* 0.8 (0.4, 1.5) 0.7 (0.3, 1.5)

Did not receive nutritional counseling 0.00* 1.0 (0.5, 2.0) 1.0 (1.0, 2.3)

Inadequate nutritional supplementation 0.03* 0.6 (0.3, 1.3) 0.5 (0.2, 1.3)
OR: odds ratio; CI: confidence interval
* Statistical significance established with p-value less than 0.05
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In our study, low educational level was statistical-
ly significant in bivariate and multivariate analy-
sis. This is consistent with a secondary analysis 
based on the 2019 Peruvian ENDES, whose re-
sults indicated that having an educational level 
of primary school is a factor that increases the 
association with anemia, with an OR of 1.96 (95% 
CI: 1.18, 3.28)(4). A systematic review of pregnant 
women in Malaysia(15) identified that low mater-
nal educational level was significantly associated 
with anemia during pregnancy. However, these 
results differ from the study by Anuradha(16), 
which did not detect any significant association 
between the severity of anemia and the educa-
tional level of pregnant women. Similarly, in a 
Peruvian study in Puno, Peru and another based 
on the ENDES 2017 found no significant associa-
tion between educational level and anemia(17,18). 
Likewise, in the study by Rincón-Pabón et al. no 
significant association was found between lack 
of schooling and anemia in pregnant women in 
the multivariate analysis, both in the crude and 
adjusted models(12). The discrepancy between 
the studies may be due to differences in the so-
cioeconomic and cultural contexts, as well as in 
the methods of analysis and definitions of edu-
cational level.

In our study, lack of nutritional counseling was 
significantly associated with anemia in pregnant 
women, a result that is consistent with the study 
of Garbey Pierre et al. who found that inade-
quate nutritional habits showed a causal asso-
ciation with anemia, with an OR of 3.5(19). These 
findings highlight the importance of nutritional 
counseling as a key intervention to prevent ane-
mia during pregnancy. Appropriate nutritional 
counseling can significantly improve the eating 
habits of pregnant women, ensuring that they 
receive the essential nutrients needed to main-
tain optimal health during pregnancy.

The strength of this research is the use of adjust-
ed multivariate analysis, as it allows controlling 
for multiple variables simultaneously, thus re-
ducing the possibility of bias and providing more 
robust and reliable results. Data collection was 
rigorously carried out from clinical histories and 
prenatal control records, which ensures the ac-
curacy and reliability of the information collect-
ed. Finally, the sample size, calculated using an 
appropriate methodology, ensures that the re-
sults are statistically significant and representa-
tive of the population studied.

Despite its strengths, this research has some 
limitations and possible biases. Data collection 
based on clinical registries could be influenced 
by the accuracy and completeness of these reg-
istries, which could introduce information bias. 
Another aspect is the possible presence of un-
measured confounding factors that could have 
influenced the results, such as undetailed so-
cioeconomic aspects or health factors not docu-
mented in the clinical records. Finally, the reliance 
on self-reporting for some data, such as adher-
ence to ferrous sulfate supplementation, could 
introduce recall bias or desire for ingratiation.

conclusIon

This study has managed to identify several fac-
tors associated with anemia in pregnant women 
attended at the Ex Fundo Naranjal Health Center 
during the year 2022. It concludes that maternal 
age under 35 years, low educational level and lack 
of nutritional counseling are factors significantly 
associated with an increased risk of anemia in 
this population. These findings underscore the 
importance of implementing intervention strate-
gies focused on improving education and nutri-
tional counseling for pregnant women, as well as 
ensuring adequate iron supplementation.
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