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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

Introduccién. La anemia es un problema de salud publica significativo, especialmente
en mujeres en edad reproductiva. En embarazadas, puede causar complicaciones
graves, como partos prematuros. La deficiencia de hierro es una causa comun 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 gravidas atendidas entre julio y diciembre de 2022. Se
seleccionaron 173 mujeres en el tercer trimestre de gestacién mediante muestreo no
probabilistico por conveniencia. Los datos se obtuvieron de registros prenatalesy se
analizaron con SPSS 25. Se realizaron andlisis descriptivos, bivariados y multivariados
para identificar asociaciones significativas entre los factores y la anemia. Resultados.
La mayoria de las gestantes eran menores de 35 afios (84,4%), con educacién
basica (74%) y procedian de zonas urbanas marginales (79.8%). El 36,4% estaban
en sobrepeso y el 25,4% eran obesas. El andlisis multivariado mostré que la edad
materna menor de 35 afios (OR ajustado 1,18), el bajo nivel educativo (ORa 1,14) y no
recibir consejerfa nutricional (ORa 1,03) fueron factores significativamente asociados
con la anemia. Conclusiones. La edad materna menor de 35 afios, un nivel educativo
bajoy la falta de consejeria nutricional fueron factores de riesgo significativos para la
anemia en gestantes. Se recomienda mejorar la educacién y la consejeria nutricional,
y asegurar una adecuada suplementacién con hierro.

Palabras clave. Embarazo, Anemia, Salud materna

INTRODUCTION

Anemiais a significant global public health challenge, particularly affect-
ing women in the reproductive staget. 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@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®“. 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%)". 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®. In Brazil, the pooled prevalence of
anemia in pregnant women is 23% (95% ClI: 20,
27), with the highest rate in the Northeast Re-
gion, reaching 26% (95% Cl: 23, 29)"\. 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%)®. 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®. 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.
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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%%, 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%. 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
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the participants. Strict confidentiality measures
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kept that could identify the participants. In addi-
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REesuLts

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
1.6+ 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% Cl: 1.0, 2.7) and not
receiving nutritional counseling (ORa 1.0; 95%
Cl: 1.0, 2.3), remain significantly associated with
anemia even after adjusting for other factors.

center

TABLE 1. DESCRIPTIVE ANALYSIS OF THE GENERAL CHARACTERISTICS OF
THE PREGNANT.

General characteristics N (=173)
Maternal age I

<35 years 146 84.4%
> 35 years 27 15.6%

I
With intimate partner 133 76.9%
Without an intimate partner 40 231%

[ Levelofeducaton | |
No education 3 1.7%
Basic education 128 74.0%
Higher education 42 243%

[ occupation | | |
Working 38 220%
No occupation 135 78.0%

[ orign | |
Marginal urban 138 79.8%
Rural 35 202%

[ poriy | | |
Primiparous 40 231%
Multiparous 133 76.9%

I
< 6 visits 93 53.8%
2 6 visits 80 46.2%

I
<2years 42 243%
> 2 years 131 75.7%

[
Underweight 1 0.6%
Normal weight 65 37.6%
Overweight 63 36.4%
Obesity 44 25.4%

[ Nutritionalcounseling | |
Yes 124 7%
No 49 283%
Adequate 50 289%
Inadequate 123 1%

Hemoglobin values (mean + SD) 116 £11 g/dL

BMI: body mass index; SD: standard deviation

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-
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TABLE 2. BIVARIATE ANALYSIS OF FACTORS ASSOCIATED WITH ANEMIA IN
PREGNANT WOMEN.

]
Demographlc [ N | P
factors m value
I I R
<35 years Ell 86.1% 115 839% 0.02*
> 35 years 13.9% 22 16.1%

-----

With intimate partner 27 75.0% 106 714%
No romantic partner 9 250% 3 226%

| Levelofeducation | | | |

021

No education 1 28% 2 15%
Basic education 30 833% 98 715%  0.02*
Higher educatlon 13.9% 37 27.0%

- I I
Working 8 222% 30 219% 056
No occupatlon 28 77.8% 107 781%

__orign | | | | | |

Marginal urban 27 75.0% 1 810% 0.02*
Rural 250% 26 19.0%
- I N I
Primiparous 7 19.4% 33 241% o
Multiparous 29 80.6% 104 75.9%
I N N
<6 visits 20 55.6% 3 533%
2 6 visits 16 44.4% 64 46.7% 008
I I N
<2years 12 333% 30 219% 0l
>2years 24 66.7% 107 781%
I I
Underweight | 28% 0 0.0%
Normal weight 18 50.0% 47 343% 009
Overweight 10 27.8% 53 38.7%
Obesity 7 19.4% 37 27.0%
I I N
Yes 26 72.2% 98 715%  0.00*
10 27 8% 39 285%
I
Adequate 7 19.4% 43 31.4%
Inadequate 29 80.6% 94 686% 003

BMI: Body mass index
* Statistical significance established with p-value less than 0.05

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% Cl: 1.17, 4.48)®. Another study
on anemia conducted in Peruvian Andean pu-
erperal women in 2023 found significant differ-
ences in age (p = 0.011)". 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% Cl: 1.33, 4.14)¥. Similar-
ly, in Colombia, Rincdn-Pabon et al. found that
pregnant women under 30 years of age had an
odds ratio of 1.8 (95% Cl: 1.0, 3.2), which was
statistically significant". These results are also
congruent with a study in Argentina, where
maternal age showed a significant association
with anemia (p < 0.05)"®. Furthermore, in Ban-
gladesh, 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 3. MULTIVARIATE ANALYSIS OF THE FACTORS ASSOCIATED WITH ANEMIA IN PREGNANT.

Crude OR (95%Cl) | Adjusted OR (95% CI)

Maternal age less than 35 years
Low education level
Origin from marginal urban areas
Did not receive nutritional counseling

Inadequate nutritional supplementation

OR: odds ratio; Cl: confidence interval
* Statistical significance established with p-value less than 0.05
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002 11(11,27) 12(12,34)
002 11(11,22) 11(10,27)

002 08(04,15) 07(03,15)
000* 10(05,20) 10(10,23)
003 06(03,13) 05(02,13)
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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%
Cl: 1.18, 3.28)“. A systematic review of pregnant
women in Malaysia® identified that low mater-
nal educational level was significantly associated
with anemia during pregnancy. However, these
results differ from the study by Anuradha‘®,
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®.
Likewise, in the study by Rincon-Pabon 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?. 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 3.519. 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.

THANKS

To the Escuela Profesional de Medicina Humana,
Universidad Privada San Juan Bautista de Lima,
Peru for their constant support.

REFERENCES

1. RautAK, Hiwale KM. Iron Deficiency Anemia in Pregnancy.
Cureus. 2022;14(9):e28918. doi: 10.7759/cureus.28918

2. Milman N. Fisiopatologia e impacto de la deficiencia de
hierro y la anemia en las mujeres gestantes y en los recién
nacidos/infantes. Rev Peru Ginecol Obstet. 2013;58(4):293-
312. http://www.scielo.org.pe/scielo.php?script=sci_arttex-
t&pid=52304-51322012000400009&Ing=es

3. Montalvo YJO, Romani KJO, Trujillo BSC, Revilla SCN, Balta
GLR. Sociodemographic and prenatal factors associated
with anemia in Peruvian pregnant women. Enfermeria Glob.
2019;18(4):273-81. doi: 10.6018/eglobal.18.4.358801

4. Espinola M, Sanca S, Ormefio A. Factores sociales y demograf-
icos asociados a la anemia en mujeres embarazada en Peru.
Rev Chil Obstet Ginecol. 2021;86(2):192-201. doi: 10.4067/
S0717-75262021000200192

5. KaramiM, Chaleshgar M, Salari N, Akbari H, Mohammadi M.
Global Prevalence of Anemia in Pregnant Women: A Compre-
hensive Systematic Review and Meta-Analysis. Matern Child
Health ). 2022,;26(7):1473-87. doi: 10.1007/510995-022-03450-1

Rev Peru Ginecol Obstet. 2024;70(3) 5



Gina Kimberly Mufoz-Cuadra, Cristina Nataly Garcia-Borjas, Miguel Angel Arce-Huamani

10.

11.

12.

Wu'Y, Ye H, LiuJ, Ma Q, YuanY, Pang Q, et al. Prevalence of
anemia and sociodemographic characteristics among pregnant
and non-pregnant women in southwest China: A longitudinal
observational study. BMC Pregnancy Childbirth. 2020;20(1):1-
10. doi: 10.1186/512884-020-03222-1

Biete A, Gongalves VSS, Franceschini SCC, Nilson EAF, Pizato
N. The Prevalence of Nutritional Anaemia in Brazilian Preg-
nant Women: A Systematic Review and Meta-Analysis. Int

J Environ Res Public Health. 2023;20(2):1519. doi: 10.3390/
ijerph20021519

Soto Ramirez J. Factores asociados a anemia en gestantes
hospitalizadas del Hospital San José. Rev Peru Investig Materno
Perinat. 2020;9(2):31-3. doi: 10.33421/inmp.2020203

Pérez Facio F. Prevalencia y evolucién de la anemia en em-
barazadas del Hospital Central de las Fuerzas Armadas. Salud
Mil. 2022;41(2): €301. doi: 0000-0002-3410-0785

Mufioz C, Rodriguez L. Factores Asociados a La Anemia En
Gestantes Atendidas En El Centro De Salud David Guerrero
Duarte-Concepcidn Julio 2020-Junio 2021. Universidad de
Roosevelt; 2021. https://repositorio.uroosevelt.edu.pe/han-
dle/20.500.14140/7462show=full

Mendoza-Vilcahuaman J, Bujaico Félix G, Mufioz-De La Torre
RJ, Iparraguirre Meza M, Picoy Gonzales JA, Guerra Olivares
T, et al. Anemia en puérperas andinas peruanas segin el
tipo de parto: estudio comparativo. Ginecol obstet México.
2023;91(5):317-23. doi: 10.24245/gom.v91i5.8382

Rincén-Pabdn D, Gonzalez-Santamaria J, Urazan-Hernandez Y,
Rincén-Pabdn D, Gonzalez-Santamaria J, Urazan-Hernandez Y.
Prevalencia y factores sociodemograficos asociados a anemia
ferropénica en mujeres gestantes de Colombia (andlisis se-
cundario de la ENSIN 2010). Nutr Hosp. 2019;36(1):87-95. doi:
10.20960/nh.1895

6 Rev Peru Ginecol Obstet. 2024;70(3)

13.

14.

15.

16.

17.

18.

19.

Medina P, Lazarte S. Prevalencia y factores predisponentes de
anemia en el embarazo en la maternidad provincial de Cata-
marca. Rev Hematol. 2019;23(2):12-21. https://revistahemato-
logia.com.ar/index.php/Revista/article/view/84

Sabina Azhar B, Islam MS, Karim MR. Prevalence of ane-
mia and associated risk factors among pregnant women
attending antenatal care in Bangladesh: a cross-sectional
study. Prim Health Care Res Dev. 2021;22:¢61. doi: 10.1017/
$146342362100061X

Abd Rahman R, Idris IB, Isa ZM, Rahman RA, Mahdy ZA. The
Prevalence and Risk Factors of Iron Deficiency Anemia Among
Pregnant Women in Malaysia: A Systematic Review. Front Nutr.
2022;9. doi: 10.3389/fnut.2022.847693

Sinha A, Adhikary M, Phukan JP, Kedia S, Sinha T. A study on
anemia and its risk factors among pregnant women attending
antenatal clinic of a rural medical college of West Bengal. ]
Fam Med Prim Care. 2021;10(3):1327. doi: 10.4103/jfmpc.
jfmpc_1588_20

Cueva Rossell ML, Reyna Gallegos SL, Villanueva Espinoza ME.
Factores asociados a anemia en gestantes ingresadas en hos-
pitales de referencia Puno (Pert). Nutricion Clinica Y Dietética
Hospitalaria. 2024;44(2). doi: 10.12873/442cueva

Ortiz Montalvo Y}, Ortiz Romani KJ, Castro Truijillo BS, Nufiez
Revilla SC, Rengifo Balta GL. Sociodemographic and prenatal
factors associated with anemia in Peruvian pregnant wom-
en. Enferm glob. 2019;18(56):273-290. doi: 10.6018/eglob-
al.18.4.358801

Pierre YG, Delgado YB, Cortes JTA. Factores de riesgo de la
anemia durante el embarazo. Medimay. 2023;30(3):279-86.
https://revemhabana.sld.cu/index.php/rcmh/article/view/2318



