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Abstract

Background: Iron deficiency prevalence in infants is high. Therefore, iron supplementation has been recommended and 
specified as a program. This study aimed to determine the characteristics of the prescription of ferrous sulfate as a pre-
ventive therapy for iron deficiency anemia in young infants. Methods: We conducted a descriptive cross-sectional study 
of clinical records of young infants with eight visits per year. We analyzed a total of 287 records. The prescription charac-
teristics included five criteria: prescription indication, age at prescription, dosage, periodicity, and time. These characteris-
tics were scored as follows: 1 point when it was considered adequate and 0 when it was considered inadequate; the 
minimum possible score was 0, and the maximum possible score was 5 points. Statistical analysis included percentages 
and 95% confidence intervals (CI). Results: The prescription pattern of ferrous sulfate as preventive therapy in infants 
under one year of age was indicated in 100% of the records reviewed. All five criteria were met in 18.1% of the reviewed 
records (95%CI 13.6–22.6). The lowest compliance corresponded to adequate dosage (29.2%; 95%CI 23.9–34.5). Age at 
prescription was correct in 75.9% (95%CI 70.9–80.9); duration of prescription was correct in 44.2% (95%CI 38.4–50.0), 
and periodicity was proper in 31.1% (95%CI 25.9–36.7) of the files reviewed. Conclusions: Compliance with the prescrip-
tion of ferrous sulfate as a preventive measure for anemia in infants was not as expected; interventions are needed to 
reverse this behavior.
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Evaluación del patrón de prescripción de sulfato ferroso como terapia de prevención 
de anemia ferropénica en el lactante

Resumen

Introducción: Debido a que la prevalencia de deficiencia de hierro en el lactante es alta, el aporte de hierro se ha reco-
mendado como suplemento y se ha concretado como programa. El objetivo del estudio fue determinar las características 
de la prescripción de sulfato ferroso como terapia de prevención de anemia ferropénica en el lactante menor. Métodos: Se llevó 
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Introduction

The National Health Survey (ENSANUT, for its 
Spanish acronym) identified a 38% prevalence of iron 
deficiency anemia in infants under one year of age1-4.

During the first 4 to 6  months of life, iron stores 
maintain the infant’s developmental requirements; after 
this time, iron supply will depend on daily dietary 
intake5.

Although the importance of dietary intake is evident, 
the prescription of ferrous sulfate as preventive therapy 
for iron deficiency anemia is recommended in infants 
from 4 months of age when they are full-term newborns 
and from 2 months of age in preterm infants2,5.

The decrease in iron reserves in the first months of 
life is associated with hypomyelination and alterations 
in the regulation and conduction of neurotransmitters 
[serotonin, dopamine, gamma amino butyric acid 
(GABA)], leading to alterations that can cause deficits 
in psychomotor development, cognitive alterations, and 
developmental delay6-16.

Faced with this situation, organized associations have 
proposed actions to prevent ferrous sulfate deficiency 
in young infants, which have been included in the 
Official Mexican Standard for Child Health Care NOM-
031-SSA2-1999 and the Guidelines for the Care of 
Children1,9,16-24. In addition, the Food and Drug 
Administration (FDA) of the United States has specified 
the indication, age of onset, prescription time, periodic-
ity, and dosage of ferrous sulfate25-30. This proposal has 
been incorporated into daily clinical practice as a pre-
ventive action program20,23,24,27.

Based on this scenario, the objective of this article 
was to determine the characteristics of ferrous sulfate 
prescription as a preventive therapy for iron deficiency 
anemia in clinical records of infants.

Methods

We conducted a descriptive cross-sectional study on 
the clinical records of infants who attended follow-up 
visits from January 1st  to December 31st, 2019. Care 
was provided by 20 family physicians and four special-
ized nurses in a Family Medicine Unit in Mexico with 
ten offices for medical care and four for nursing care.

We included records of infants who had eight fol-
low-up visits during the study year (7 and 28 days, and 
2, 4, 6, 8, 10, and 12 months after birth). We excluded 
records of infants diagnosed with anemia who were on 
treatment with ferrous sulfate.

The sample size was calculated using the percentage 
formula for a finite population with a 95% confidence 
level for two zones of rejection of the null hypothesis 
(Zalpha=1.96), assuming 95% correct prescription of fer-
rous sulfate (p = 0.95), with a margin of error of 2% 
(d = 0.02) and a total infant population of 774 (n = 774). 
The calculated sample size was 287 infant records.

The 287 files in the sample were divided into the 
12  months of 2019:  24 files corresponding to each 
month during the first 11 months and 23 files in the last 
month. The 24 files were obtained from 20 family phy-
sicians and four nurses in the maternal-child area, one 
file per individual. We chose the first record in the phy-
sician’s or nurse’s productivity report.

We recorded the sex of the infant and the weeks of 
gestation (term, preterm). The prescription characteris-
tics of the studied sample comprised five criteria: fer-
rous sulfate prescription (present, absent); the age of 
indication assuming as ideal before four months in term 
infants and before two months in preterm infants (ade-
quate, inadequate); dosage of 10 drops orally for term 
infants and 15 drops orally for preterm infants (ade-
quate, inadequate); periodicity of daily prescription 

a cabo un estudio descriptivo con diseño transversal de expedientes clínicos de lactantes menores con ocho consultas al 
año. Se analizaron 287 expedientes. Las características de prescripción incluyeron cinco criterios: indicación de prescripción, 
edad de indicación, dosificación, periodicidad y tiempo. Se calificó con 1 punto cuando la característica se consideró ade-
cuada y con 0 cuando se consideró inadecuada; la puntuación mínima posible fue 0 y la puntuación máxima posible de 5 
puntos. El análisis estadístico incluyó porcentajes e intervalos de confianza (IC) al 95%.Resultados: El patrón de prescrip-
ción del sulfato ferroso como terapia preventiva en el menor de un año se encontró indicado en 100% de los expedientes 
revisados. Se cumplió exactamente con los cinco criterios en el 18.1% de los expedientes revisados (IC95% 13.6-22.6); el 
cumplimiento más bajo correspondió a la dosificación adecuada (29.2%; IC95% 23.9-34.5). La edad de inicio fue correcta 
en el 75.9% (IC95% 70.9-80.9); la duración de la prescripción fue correcta en el 44.2% (IC95% 38.4-50.0) y la periodicidad 
fue correcta en el 31.1% (IC95% 25.9-36.7) de los expedientes revisados. Conclusiones: El cumplimiento de la prescripción 
de sulfato ferroso como medida preventiva de la anemia en lactantes no fue el esperado, por lo que se requiere adoptar 
intervenciones para revertir este comportamiento.

Palabras clave: Primera prescripción. Prevención primaria. Anemia. Cuidado del lactante.
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(adequate, inadequate), and prescription time of 90 days 
or more (adequate, inadequate). The information was 
scored 1 point when it was considered adequate and 0 
when it was considered inadequate; the minimum pos-
sible score was 0, and the maximum was 5.

The statistical analysis included percentages and 
95% confidence intervals.

The protocol was approved by the ethics and research 
committee of the health institution. The principal 
researcher accessed the electronic clinical record and 
reviewed the information. When the clinical history met 
the selection criteria, it was incorporated into the pre-
viously designed survey and printed on paper. The data 
was then entered into the statistical program for anal-
ysis. Forty-nine files were eliminated because they did 
not meet the specified criteria.

Results

Male sex predominance was observed in 52.6% 
(95%CI 46.8-58.4), and 94.0% (95%CI 91.3-96.8) were 
term newborns.

All five criteria were met precisely in 18.1% (95%CI 
13.6-22.6) of the files reviewed, and one criterion was 
met precisely in 15.0% (95%CI 10.9-19.1) (Table 1).

Ferrous sulfate was prescribed in 100% of the files; 
the lowest compliance corresponded to adequate dos-
age in 29.2% (95%CI 23.9-34.5). Table  2 shows the 
percentage of compliance with the rest of the criteria.

Discussion

The prescription of ferrous sulfate is an option to 
prevent anemia in infants, for which its role in the indi-
vidual’s future health has been described. It has been 
documented that anemia causes hypomyelination, 
affecting the regulation and conduction of neurotrans-
mitters10-12. Furthermore, it is associated with impaired 
cognitive development when present in the first two 
years of life. It has also been stated that the damage 
can be irreversible if it exceeds the critical stage of 
development31. Given this scenario, the infant ferrous 
sulfate supplementation program becomes relevant 
and requires a permanent evaluation by the clinician 
and the health system management. This research is 
an incursion into the subject.

Studies on the prescription of ferrous sulfate to pre-
vent or correct anemia are oriented toward evaluating 
the behavior of the patient32 and leave aside the study 
of the physician who prescribes the treatment. It should 
be recognized that the behavior of the patient-physician 

binomial will impact adherence to the prescription and 
the results obtained. The present research addresses 
the behavior of the prescribing physician.

The literature on this subject describes that compli-
ance with the prescription of ferrous sulfate by health 
professionals is not as expected33, as observed in this 
study. Two possible explanations can be considered. 
The first possibility is related to physicians’ decisions 
based on their clinical criteria and the established reg-
ulations; this scenario invites ongoing updating of the 
regulations and the prescriber. The second possibility 
is the lack of recording of medical indications in the 
clinical record. This condition is of concern given that 
the clinical history is a legal document used in deci-
sion-making to regulate public policies. In turn, the 
indications would reflect the treating physician’s behav-
ior and conceptualization of the importance of record-
ing the activities performed on the patient in the medical 
record.

Table 1. Compliance with ferrous sulfate prescription by 
criteria

Criteria Percentage (%) 95% confidence 
interval

Lower Upper

Indication of 
prescription (present)

100.0 100.0 100.0

Age upon indication 
(adequate)

75.9 70.9 80.9

Time of prescription 
(adequate)

44.2 38.4 50.0

Periodicity of 
prescription (adequate)

31.1 25.9 36.7

Dosage (adequate) 29.2 23.9 34.5

Table 2. Percentage by number of met criteria

Criteria met Percentage (%) 95% confidence interval

Lower Upper

Exactly 1 15.0 10.9 19.1

Exactly 2 34.5 29.0 40.0

Exactly 3 23.3 18.4 28.2

Exactly 4 9.1 5.8 12.4

Exactly 5 18.1 13.6 22.6
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Based on the information obtained from this research, 
it is impossible to conclude which one of the two alter-
natives reflects reality, which could be considered a 
limitation of this work. However, it should be recognized 
that the research was not designed to determine asso-
ciation but to establish the situational diagnosis of the 
prescriptive behavior, assuming that what is found in 
the clinical history is a reliable reflection of reality.

From the biochemical perspective, it has been 
described that a weekly intake of ferrous sulfate has 
the same efficacy as a daily intake. However, patient 
adherence to a daily intake of ferrous sulfate is poor34. 
Regardless, our work did not analyze infants’ behavior 
but rather that of the prescribing physician. Our results 
show noncompliance with the guidelines, but we do not 
know if this has a supporting clinical rationale or if it 
corresponds to a defect in prescribing behavior. This 
suggests the need to ponder the prescribing periodicity 
and, consequently, the updating of the guidelines or 
that of healthcare personnel.

The literature has indicated the age to initiate the 
prescription of ferrous sulfate in term and preterm 
infants. In addition, the role of hemoglobin in oxygen 
uptake for the development of the central nervous sys-
tem has been documented. In this process, oligoden-
drocytes are responsible for the production of myelin. 
With a decrease in iron reserves in the first months of 
life, hypomyelination is induced, thereby affecting the 
regulation and conduction of neurotransmitters (sero-
tonin, dopamine, GABA), leading to alterations in neu-
rodevelopment. This point is of concern considering 
that the initiation of ferrous sulfate prescription was 
outside the period established as adequate in 25% of 
infants10-15.

In this research, the criteria evaluated for the preven-
tive prescription of ferrous sulfate in infants are far from 
ideal, despite a regulation with academic support. The 
scenario is worrisome because of all the clinical impli-
cations for the infant and because it underutilizes an 
available and proven therapeutic resource. It has been 
shown that educational intervention modifies behavior 
and favors adequate dosing35,36. Based on our findings, 
this could be an alternative to improve compliance with 
the criteria for prescribing ferrous sulfate in infants.

The first step in preventing infant anemia involves the 
health service, specifically the prescribing physician. 
The health problem will persist even if the patient fully 
adheres to the physician’s prescription if the physician 
does not comply with clinically accepted guidelines.

In conclusion, as compliance with the prescription of 
ferrous sulfate as a preventive measure for anemia in 

infants was not as expected, it is necessary to evaluate 
an intervention to correct this behavior.
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	 4.	 De la Cruz-Góngora V, Martínez-Tapia B, Cuevas-Nasu L, Rangel-Bal-
tazar E, Medina-Zacarías MC, García-Guerra A, et al. ENSANUM 2018. 
Anemia, deficiencias de zinc y hierro, consumo de suplementos y mor-
bilidad en niños mexicanos de 1 a 4 años: resultados de la Ensanut 100k. 
Salud Publica Mex. 2019;61:821-32.

	 5.	 Baker RD, Greer FR; Committee on Nutrition American Academy of 
Pediatrics. Diagnosis and prevention of iron deficiency and iron-deficien-
cy anemia in infants and young children (0-3 years of age). Pediatrics. 
2010;126(5):1040-50.

	 6.	 Comité Nacional de Hematología, Oncología y Medicina Transfusional y 
Comité Nacional de Nutrición. Deficiencia de hierro y anemia ferropénica. 
Guía para su prevención, diagnóstico y tratamiento. Arch Argent Pedia-
tr. 2017;115(Supl 4):s68-s82.

	 7.	 Instituto Mexicano del Seguro Social. Control y seguimiento de la salud 
en la niña y el niño menor de 5 años en el primer nivel de atención. Guía 
de Práctica Clínica. Mexico: Instituto Mexicano del Seguro Social; 2015. 
Available from: https://www.imss.gob.mx/sites/all/statics/guiasclinicas/
029GER.pdf

	 8.	 Cataldo S. La infancia y sus 6 etapas (desarrollo físico y psíquico). 
Calameo; 2017. Available from: https://es.calameo.com/
read/0037235761e7596874024

	 9.	 Secretaría de Salud. Prevención, diagnóstico y tratamiento de la ane-
mia por deficiencia de hierro en menores de 5 años de edad. Guía de 
Práctica Clínica. Guía de Referencia Rápida. Mexico: CENETEC; 
2016.

	 10.	 Reyes-Gómez U, Reyes-Hernández D, López-Cruz G, Reyes-Hernández U, 
García-Cruz F, Calleja-Sánchez MA. Valores de hemoglobina en el diag-
nóstico de anemia en niños. Análisis comparativo de dos periodos. Bol 
Clin Hosp Infant Edo Son. 2010;27:113-18.

https://www.imss.gob.mx/sites/all/statics/guiasclinicas/029GER.pdf
https://www.imss.gob.mx/sites/all/statics/guiasclinicas/029GER.pdf
https://es.calameo.com/read/0037235761e7596874024
https://es.calameo.com/read/0037235761e7596874024


380

Bol Med Hosp Infant Mex. 2022;79(6)

	 11.	 Pavo García MR, Muñoz Díaz M, Baro Fernández M. Anemia en la edad 
pediátrica. Form Act Pediatr Aten Prim. 2016;9:149-55.

	 12.	 Coronel Santos LJ, Trujillo Espinoza MV. Prevalencia de anemia con sus 
factores asociados en niños/as de 12 a 59 meses de edad y capacitación 
a los padres de familia en el Centro de Desarrollo Infantil de la Univer-
sidad de Cuenca. [Thesis]. Cuenca, Ecuador: Facultad de Ciencias Mé-
dicas, Universidad de Cuenca; 2016.

	 13.	 Sánchez-Michaca VJ, García-Galaviz JL, Velasco-Pasillas M, Flo-
res-Huerta S, Belmont-Martínez L, Orozco-Monroy JV, et al. Consenso 
Nacional para el Diagnóstico y Tratamiento de la Anemia en la Infancia 
y la Adolescencia. Pediatr Mex. 2012;14:71-85.

	 14.	 Picos Nordet S, Santiesteban González BC, Cortés Santos MC, Morales 
Gómez AC, Acosta Alegría M. Factores de riesgo en la aparición de 
anemia en lactantes de 6 meses. Rev Cubana Pediatr. 2015;87(4).

	 15.	 Anemia. Scottsdale: Mayo Clinic; 2022. Available from: https://www.
mayoclinic.org/diseases-conditions/anemia/symptoms-causes/syc-
20351360

	 16.	 Lyme Villegas JC. Factores asociados a la presencia de anemia en niños 
de 6 a 35 meses de edad del centro de salud Lambrama-Abancay, 2017. 
[Thesis]. Abancay, Peru: Facultad de Enfermería, Universidad Inca Gar-
cilaso de la Vega; 2018.

	 17.	 Sánchez Ruiz Cabello J. ¿Hay que hacer profilaxis de hierro en lactan-
tes? Rev Pediatr Aten Primaria. 2014;16(Supl 23):65-8.

	 18.	 Academia Americana de Pediatría. Suplementos de vitamina D y hierro 
para los bebés: recomendaciones de la AAP. Illinois: American Academy 
of Pediatrics; 2015. Available from: https://www.healthychildren.org/spanish/
ages-stages/baby/feeding-nutrition/paginas/vitamin-iron-supplements.aspx

	 19.	 World Health Organization. Daily Iron Supplementation in Infants and 
Children Aged 6–23 Months. In: Guideline: Daily iron supplementation in 
infants and children. Geneva: World Health Organization; 2016.

	 20.	 Falivene MA, Fatore GL. Abordaje multidimensional de la anemia por 
deficiencia de hierro en niños menores de dos años de edad del Nores-
te Argentino. Años 2004-2005. Arch Argent Pediatr. 2016;114(1):14-22.

	 21.	 Gobierno de México. Cartilla Nacional de Salud. Niñas y niños de 0 a 9 
años. Cartilla Nacional de Vacunación. Mexico City: Gobierno de México; 
2019. p. 9.

	 22.	 Barja S, Le Roy C. Alimentación durante la Niñez y Adolescencia. In: 
Perret-Pérez C, Pérez-Valenzuela C, Poblete-Villacorta MJ, editors. Ma-
nual de pediatría. Chile: Pontificia Universidad Católica de Chile; 2019. 
pp. 30-48.

	 23.	 Rodríguez-Salinas Pérez E, Aparicio-Rodrigo M. La profilaxis con hierro 
en lactantes con alto riesgo de ferropenia mejora de forma discreta el 
desarrollo motor a los nueve meses. Evid Pediatr. 2016;12:45.

	 24.	 Secretaría de Salud. Guía técnica para la cartilla nacional de salud. Niñas 
y niños de 0 a 9 años. Mexico: Gobierno Federal; 2008.

	 25.	 Instituto Mexicano del Seguro Social. Guía para el Cuidado de la Salud. 
PrevenIMSS. Programa de Salud del niño y de la niña de 1 a 11 meses. 
Nutrición. Administración de hierro: 34-35. https://www.imss.gob.mx/
sites/all/statics/salud/guias_salud/ninios/guianinos_1a11meses.pdf

	 26.	 Carrizo LR. Aspectos epidemiológicos de la anemia ferropénica en niños 
de 6-23 meses en el consultorio externo del Hospital Pediátrico de 
Santiago del Estero 2008-2010. [Thesis]. Córdoba, Argentina: Facultad 
de Ciencias Médicas, Universidad Nacional de Córdoba; 2013.

	 27.	 Santamarina Fernández A, Sánchez Díaz RD, Verdecia OA. Caracteri-
zación de lactantes menores de 6 meses con anemia ferropénica. Rev 
Cubana Pediatr. 2017;89:11-9.

	 28.	 de Vries TPGM, Henning RH, Hogerzeil HV, Fresle DA. Guía de buena 
prescripción. Manual práctico. Ginebra: Organización Mundial de la Sa-
lud; 1998.

	 29.	 Lifshitz A, Arrieta O, Campillo C, Burgos R, Celis MA, De la LLata M, 
et al. Libertad de prescripción médica. Gac Med Mex. 2019;155:202-3.

	 30.	 Horna ME, Rocha MT, Hartman I, Larroza GO, Morales SD, 
Blugerman MA, et al. Utilización de hierro como terapia preventiva de 
anemia ferropénica en niños menores de 2 años. Rev Posgrado Via Cat 
Med. 2014;216:10-3.

	 31.	 Barreto-Pincay GM, Bunces-Otañez MA, Cajas-Yugcha EL, Acosta-Ta-
mayo GJ, Salazar-Bustamante MM, Saltos-Morán JP. Control y cuidado 
de los infantes con cuadro anémico. RECIMUNDO. 2019;3:1415-28.

	 32.	 Vásquez-Garibay EM. La anemia en la infancia. Rev Panam Salud Pu-
blica. 2003;13:349-51.

	 33.	 Olivares GM. Suplementación con hierro. Rev Chil Nutr. 2004;31:272-5.
	 34.	 López DF, Benjumea MV. Atención integrada a las enfermedades pre-

valentes de la infancia–AIEPI, para ferropenia en niños. Rev Salud Pu-
blica. 2011;13:102-14.

	 35.	 Zalles-Cueto L, Rojas-Meneces J, Rojas-Soto S, Sejas E. Eficacia de la 
suplementación semanal versus diaria con sulfato ferroso en niños es-
colares con anemia ferropenica. Gac Med Bol. 2005;28:3-8.

	 36.	 Castro-Ríos A, Reyes-Morales H, Pérez-Cuevas R. Evaluación de un pro-
grama de educación médica continua para la atención primaria en la pres-
cripción de hipoglucémicos. Salud Publica Mex. 2008;50(Supl 4):S445-S452.

https://www.mayoclinic.org/diseases-conditions/anemia/symptoms-causes/syc-20351360
https://www.mayoclinic.org/diseases-conditions/anemia/symptoms-causes/syc-20351360
https://www.mayoclinic.org/diseases-conditions/anemia/symptoms-causes/syc-20351360
https://www.healthychildren.org/spanish/ages-stages/baby/feeding-nutrition/paginas/vitamin-iron-supplements.aspx
https://www.healthychildren.org/spanish/ages-stages/baby/feeding-nutrition/paginas/vitamin-iron-supplements.aspx
https://www.imss.gob.mx/sites/all/statics/salud/guias_salud/ninios/guianinos_1a11meses.pdf
https://www.imss.gob.mx/sites/all/statics/salud/guias_salud/ninios/guianinos_1a11meses.pdf

