
462

ORIGINAL ARTICLE
Andes pediatr. 2023;94(4):462-474
DOI: 10.32641/andespediatr.v94i4.4314

Correspondence:	 Edited by: 
Franco Romaní-Romaní	 Ana Zepeda Ortega
franco.romani@udep.edu.pe

How to cite this article: Andes pediatr. 2023;94(4):462-474. DOI: 10.32641/andespediatr.v94i4.4314

Versión in press ID 4314-ing

Anemia and effective verbal communication in children  
aged 9 to 36 months

Anemia y comunicación verbal efectiva en niños y niñas de 9 a 36 meses

Marcelo Reátegui-Díaz  a,b, Antouannet Bernabé-Barreto  a,b, Nicole Vilchez-Villarreal  a,b,  
Nicole Noriega-Arce  a,b, Franco Romaní-Romaní  a

aFacultad de Medicina Humana, Universidad de Piura. Lima, Perú.
bEstudiante de Medicina.

Received: March 15, 2022; Approved: March 3, 2023

What do we know about the subject matter of this study?

Iron deficiency anemia adversely affects the physical growth and 
neurobehavioral development of children. The impact of anemia 
on language development or communication skills has not been 
clearly established. 

What does this study contribute to what is already known?

This is the study that. to date. has the largest sample size evaluating 
the possible association between anemia and EVC in children aged 
9 to 36 months. considering the characteristics of the child. their 
caregivers. and the home. finding no association between anemia 
and EVC in any age range.
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Abstract
Effective Verbal Communication (EVC) is the ability to understand and say what children feel and 
think, which could be affected by anemia. Objective: to determine the association between anemia 
and EVC at a comprehensive and expressive level according to age in children from 9 to 36 months. 
Subjects and Method: study based on the 2020 Demographic and Family Health Survey of Peru, 
using a cross-sectional design. Women with no-disabled children aged 9 to 36 months with hemo-
globinometry, participants of the Early Childhood Development Module were selected. The degree 
of anemia was classified according to hemoglobin levels as: normal 11.0 to 14.0; mild 10.0 to 10.9; 
moderate 7.0 to 9.9, and severe < 7.0 g/dL. These categorizations considered the hemoglobin level 
adjusted for altitude. For bivariate and multivariate analysis, anemia was defined as present (hemo-
globin < 11.0 g/dL) or absent (≥ 11.0 g/dL). EVC was measured with the “Battelle Developmental 
Inventory”, modified and validated for Peruvian children. Binary logistic regression was used, where 
EVC was the dependent variable and anemia together with other covariates was the independent 
variable. Results: 26.2% and 10.9% of children had mild and moderate-severe anemia, respectively. 
The proportion of children with EVC without risk according to age was: 9 to 12 months (76.6%), 
13 to 18 months (35.4%), 19 to 23 months (25.6%), and 24 to 36 months (55.3%). The association 
between anemia and EVC was not significant in any age range. The covariates associated with EVC 
without risk were: sex (13-36 months), maternal literacy (9-12 and 24-36 months), place of residence 
(24-36 months), and iron administration in the last 12 months (13-18 months). Conclusions: anemia 
is not a factor associated with EVC according to age; there would be other causal pathways that would 
put the development of EVC at risk. 

mailto:franco.romani@udep.edu.pe
https://orcid.org/0000-0002-5740-1898
https://orcid.org/0000-0001-8647-962X
https://orcid.org/0000-0002-8675-8458
https://orcid.org/0000-0002-7688-8988
https://orcid.org/0000-0002-6471-5684


463

ORIGINAL ARTICLE

Introduction

In 2020, anemia in Peru affected 4 out of 10 chil-
dren aged 6 to 35 months, with 48.4% prevalence in 
rural areas and 50.5% in the poorest ones1. A quarter 
of anemia cases among preschoolers are secondary 
to iron deficiency2. In Peru, the risk for anemia starts 
early; in 2015, the prevalence of anemia in children 
under 6 months was 23.4%, and in children aged 3 to 
5 months was 30.6%3 which reached 55% in 80 infants 
hospitalized in a specialized institute4.

Anemia negatively affects the physical growth and 
neurobehavioral development of children5. This asso-
ciation has been reported mainly for iron deficiency 
anemia as a risk factor6-8. Some cross-sectional6-9 and 
longitudinal studies have explored the effect of iron 
deficiency anemia on cognitive behavioral develop-
ment at early and later stages10-12. Most studies have 
reported outcomes as psychomotor development or 
cognitive skills; however, few investigations have 
evaluated the association between anemia and verbal 
communication in preschoolers6,13.

Effective verbal communication (EVC) is the abil-
ity of children to understand and communicate what 
they feel and think. It is a skill acquired progressively, 
starting with gestures and intentional sounds emitted 
by the child, followed by the voice discrimination of a 
recognized adult, until the emission of the first words 
and phrases. This process should be achieved up to 36 
months of age and is measured by the demonstration of 
certain achievements according to age14.

The negative impact of anemia on language devel-
opment or communication skills has not been clearly 
established. Studies developed in Egyptian13, Mexi-
can8, and Chinese6 children have applied different in-
struments to assess verbal skills; two of them have had 
a small sample8,13 and all have found no association.

The National Institute of Statistics and Informatics 
(INEI) of Peru conducts the Demographic and Fami-
ly Health Survey (ENDES), which includes the Early 
Childhood Development (ECD) Module that assesses 
five areas of development between the ages 9 and 71 
months, including EVC14. The ENDES measures he-
moglobin in children aged 6 to 35 months and collects 
information on childcare and sociodemographic char-
acteristics that may be covariates in the association be-
tween anemia and EVC6,15,16. In Peru, these data have 
allowed estimating the effect of chronic malnutrition 
on EVC17; however, the effect of anemia on EVC has 
not been studied.

Given the small sample of previous studies, which 
may have affected their ability to identify associations 
and, according to the principle of analogy supported 
by the existence of negative effects of anemia on other 
dimensions of psychomotor development in children, 

we conducted this research to determine whether there 
is an association between anemia and the EVC devel-
opment at the comprehensive and expressive level ac-
cording to age in children aged 9 to 36 months who 
participated in the 2020 ENDES in Peru.

Subjects and Method

Scope and study design
This is a secondary source study based on the Peru-

vian 2020 ENDES, which is a cross-sectional popula-
tion-based survey with a two-stage, probabilistic sam-
ple design that provides representative estimates for 
the national and regional levels, as well as for urban 
and rural areas. In 2020, of 37,895 eligible women, 
35,430 were interviewed (6.5% nonresponse) and, out 
of 13,529 eligible children, 13,197 were studied (2.5% 
nonresponse). In that year, because of the mandatory 
social isolation due to the COVID-19 pandemic, much 
of the survey was conducted by telephone calls. Once 
the restrictions of mobility and social isolation were 
lifted, the face-to-face interviews were resumed, and 
hemoglobin measurement was performed according to 
the original design of the survey.

Study population
The target populations of the ENDES are women 

aged between 12 and 49 years and their children under 
5 years of age who are regular residents of the selected 
house and those who, not being residents, stayed over-
night in the house the night before the day of the in-
terview. In this study, a subsample was selected, with 
inclusion criteria as follows: [a] woman living with a 
child aged 9 to 36 months without disability and who 
had participated in the Early Childhood Development 
(ECD) Module and [b] a child with blood hemoglobin 
measurement.

Effective verbal communication
The EVC is one of the five areas assessed in the 

ECD Module which is a tool built to measure the results 
considered in the National Policy called “Childhood 
First” approved in 201618. The 2020 ENDES evaluated 
the EVC with 4 questions for each age bracket: chil-
dren aged 9 to 12 months (bracket 1), 13 to 18 months 
(bracket 2), 19 to 23 months (bracket 3), and 24 to 36 
months (bracket 4). The first 3 questions evaluate the 
children’s verbal communication and the last one mea-
sures the child’s participation in adult conversations.

The technique used to collect information was a 
semi-structured interview of 8 minutes per section an-
swered by the mother. The interaction with the inter-
viewer was a conversation to generate a comfortable 
environment for the mother according to the technique 
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described14. The interviewers were health profession-
als trained to apply the ECD Module according to the 
manual19. The INEI, in collaboration with the Peruvian 
Ministry of Social Inclusion, designed the questions to 
evaluate the EVC, using the Battelle Developmental 
Inventory (BDI) as a base instrument for the commu-
nication domain. They then validated the resulting in-
strument in 321 Peruvian children aged 9 to 36 months, 
obtaining an internal consistency score of 0.786 and 
0.851 for the receptive and expressive components, 
respectively20.

In the ECD Module questions, the responses were 
“yes”, “no”, and “no answer/don’t know” and then we 
evaluated the responses to the first three questions14,17. 
For bracket 1, we considered the following ques-
tions: 1. “Does the child try to imitate the words she/
he hears?”, 2. “Does the child understand when you 
tell her/him “no” even if she/he ignores you?”, and 3. 
“Does the child understand a simple command such as 
“give me” or “take it?”.

In bracket 2, the following questions were consid-
ered: 1. “When the child wants something, does she/he 
ask with words?”; 2. “When the child is asked to carry 
from one place to another an object she/he knows as 
one of her/his toys, does she/he do it?”, and 3. “When 
the child is asked to do something without showing 
her/him how to do it, does she/he do it?”.

In bracket 3, we considered the following ques-
tions: 1. “Does she/he name the parts of her/his body?”, 
2. “When the child talks, does she/he use words?”, 
“When the child talks, does she/he use words that ev-
eryone understands?”, and “When the child speaks, 
does she/he use sentences of 2 to 4 words that every-
one understands?”; and 3. “When the child is asked to 
pick up an object that is not in sight and then place it 
where you indicate without showing her/him how to 
do it, does she/he do it?”. For the questions in item 2, 
we created a new variable and considered “yes” when 
all three sub-questions were answered affirmatively.

Finally, in bracket 4, we considered the following 
questions: 1. “When the child speaks, does she/he use 
sentences with a subject and an action such as “baby 
cries”?; 2. “When the child speaks, does she/he use sen-
tences such as “let’s go home”, “Where is grandma?”, 
and “my mommy is pretty”; and 3. “Does the child 
understand words that indicate the position of things 
such as inside and outside or above and below?”. In all 
sections, we defined risk-free EVC when there was an 
affirmative response (“yes”) to all questions.

Anemia
The ENDES determined the hemoglobin concen-

tration in capillary blood using a portable hemoglobi-
nometer (HemoCue® Hb 201+ System). The proce-
dures and supplies for the measurement can be found 

in the anthropometry procedures manual21. The anthro-
pometrists were trained to measure hemoglobin levels 
which included a workshop on variability in the hemo-
globinometer reading and capillary puncture quality, 
and finally, they were evaluated practically in the work 
field. Intra- and interobserver measurement reliability 
was evaluated and was considered acceptable when the 
difference between measurements did not exceed 0.5 
g/dL22.

The classification of children according to hemo-
globin values was: 11.0 to 14.0 g/dL as normal; 10.0 to 
10.9 g/dL as mild anemia; 7.0 to 9.9 g/dL as moderate 
anemia; and < 7.0 g/dL as severe anemia. These cat-
egorizations considered the “altitude-adjusted hemo-
globin level”. For bivariate and multivariate analysis, 
anemia was defined as present (hemoglobin < 11.0 g/
dL) or absent (≥ 11.0 g/dL).

Covariates
Covariates were recategorized into nominal or or-

dinal scales and were divided into 3 groups. Within 
child characteristics, we included sex (male, female), 
age in months (9 to 12, 13 to 18, 19 to 23, and 24 to 
36); number of prenatal check-up visits (no visits, 1 to 
7 visits, and ≥ 8 visits), cesarean delivery (yes or no), 
birth weight (< 2,500 g, 2,500 to < 4,000 g, and ≥ 4,000 
g); duration of breastfeeding in months (≤  2 and > 12), 
immediate breastfeeding (yes or no), exclusive breast-
feeding (yes or no); and having received iron supple-
mentation to prevent anemia in the past 12 months, re-
categorized as “yes” for those who received some form 
of iron and “no” for those who did not.

The second group of covariates were characteristics 
of the mother and husband/partner, including maternal 
educational level (no education, elementary, second-
ary, and higher); mother’s marital status (“never been 
in a relationship, married, or living with her partner”, 
and “widowed, divorced, or separated”); ethnicity re-
categorized as “non-indigenous” for those who spoke 
Spanish, Portuguese, or another foreign language; lit-
eracy recategorized as “yes” for those who can read a 
full sentence and “no” for those who cannot read or 
read only part of the sentence; number of live births 
(one, two, three, or more); and health system insurance 
coverage (yes or no).

The third group of household characteristics in-
cluded type of area of residence (urban and rural); type 
of natural region of residence (coast, highlands, and 
jungle); and wealth index in quintiles. The covariates 
identified were selected according to the literature re-
view5,9,15,16,23-26 (Supplementary material, available in 
the online version).

Statistical analysis
Considering the complex sample design of the 
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ENDES, we applied the variables V001 (cluster), 
V022 (stratum), and V005 corresponding to the wom-
an weighting factor. The weight of this last variable 
(V005) was calculated by dividing it by 1,00,000. This 
analysis was performed with the complex sample mod-
ule of SPSS version 25. Estimates were made for the 
subpopulation defined by women with children aged 9 
to 36 months with complete data for the ECD Module 
and hemoglobin measurement.

We performed a descriptive analysis of anemia, 
EVC, and covariates of interest using absolute fre-
quencies and weighted proportions with 95% confi-
dence intervals (95%CI). In the bivariate analysis, we 
considered EVC as the dependent variable and used 
the Chi-square test (uncorrected) for comparing pro-
portions.

Multivariate analysis was performed by binary 
logistic regression, where four models were formu-
lated, one per age group. Each model had anemia as 
the exposure and EVC as the dependent variable. The 
covariates that entered the model were those that ob-
tained a value of p < 0.05 (two-tailed) in the bivariate 
analysis. All covariates were entered simultaneously 
into each of the models. We evaluated the absence 
of multicollinearity among the independent variables 
in the four models by assessing the standard error of 
the regression coefficient of each variable. A standard 
error higher than 2.0 indicated multicollinearity prob-
lems between independent variables27. In all models, 
the variables had standard errors of the regression co-
efficients less than 1.0.

The strength of association between exposure and 
the dependent variable was estimated with the adjusted 
Odd Ratio (OR); we present the estimates specifically 
and with their 95%CI. We considered as statistically 
significant when the confidence interval did not in-
clude unity.

Ethical considerations
The study protocol was approved by the Institu-

tional Research Ethics Committee (CIEI) of the Uni-
versidad de Piura before its execution. The ENDES 
database is anonymized and freely accessible on the 
INEI websitea.

Results

Participant selection flow
There were 10,966 records in the ECD database; 

after applying the selection criteria, we included data 
from 4,562 subjects (figure 1). When comparing some 
characteristics of children included in the analysis with 
a	 Available at http://iinei.inei.gob.pe/microdatos/Consulta_por_

Encuesta.asp

respect to those not included (n = 149), we found no 
differences regarding the proportion of female children 
(p = 0.747), composition by child age (p = 0.155), and 
proportion of EVC (p = 0.625).

Characteristics of the sample
Among the characteristics of the children, the 24 

to 36 months age bracket had the highest proportion of 
participants with 49.6%; 85.7% were born with normal 
weight; and 62.9% of the children did not have ane-
mia. Regarding the main characteristics of the mother, 
83.8% were married or living with her partner, 94.3% 
were non-indigenous, and 95.1% could read and write. 
81.8% had health insurance and 77.9% of the house-
holds were from urban areas (table 1). Among the 
children with anemia, 72.7% received iron in the last 
12 months as a preventive measure, and, among those 
without anemia, 62.7% received iron (p < 0.001).

Frequency of effective verbal communication
The proportion of risk-free EVC varied accord-

ing to age bracket (table 2). In children, according to 
the degree of anemia, the frequency of risk-free EVC 
was 49.4% in those without anemia (95%CI: 46.8 to 
51.9); 48.3% in those with mild anemia (95%CI: 44.7 
to 52.0), and 45.6% in those with moderate or severe 
anemia (95%CI: 40.0 to 52.4). A higher proportion of 
risk-free EVC was also observed in females, in chil-
dren not delivered by cesarean section, those with 
breastfeeding ≤ 12, and those who had immediate 
breastfeeding (table 3).

In the bivariate analysis by bracket, in bracket 1, 
there was an association between risk-free EVC and 
maternal literacy (78.3% literate v/s 47.1% illiterate; 
p = 0.003). In bracket 2, risk-free EVC was associated 
with the sex of the child (40.0% females v/s 31.2% 
males; p = 0.038), cesarean delivery (39.1% no v/s 
30.4% yes; p = 0.047), and having received iron in the 
last 12 months (38.4% yes v/s 21.7% no; p = 0.002). In 
bracket 3, we found an association between risk-free 
EVC and the sex of the child (31.3% females v/s 20.4% 
males; p = 0.009). Finally, in bracket 4, we found as-
sociation of risk-free EVC with the sex of the child 
(61.5% females v/s 49.2% males; p < 0.001), cesarean 
delivery (58.4% no v/s 50.2% yes; p = 0.005), maternal 
literacy (56.0% literate v/s 42.6% illiterate; p = 0.041), 
type of natural region (60.9% jungle, 58.7% highlands, 
and 52.6% coast; p = 0.048), and rurality (60.8% rural 
v/s 53.9% urban; p = 0.044).

Association between anemia and effective verbal com-
munication

No significant association between anemia and 
EVC was found in all brackets. However, an increase 
in the possibility of having risk-free EVC was observed 
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in children without anemia (14%-27%), but the 95%CI 
for all ORs included the unit. On the other hand, the 
covariates associated with risk-free EVC were sex in 
brackets 2 to 4, maternal literacy in brackets 1 and 4, 
place of residence in bracket 4, and iron administration 
in the last 12 months in bracket 2 (table 4).

Discussion

Our results showed no association between ane-
mia and EVC in any of the age brackets among chil-
dren aged 9 to 36 months participating in a popula-
tion-based survey in Peru. Some studies show results 

Figure 1. Flowchart for the selection of participants in the analysis. ENDES: Demographic and Family Health Survey. ECD: Early Childhood Develo-
pment.
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Table 1. Characteristics of children aged 9-36 months and their mothers participating in the Peru Demographic and Family Health Survey. 
2020 (n = 4562)

Variables Number of participants 
included in the study

Unweighted 
proportion (%)

Weighted pro-
portion (%)

95%CI Standard error 
(%)

Anemia
Without anemia 2728 59.8 62.9 60.7 65.1 1.1
Mild anemia 1255 27.5 26.2 24.4 28.0 0.9
Moderate or severe anemia 579 12.7 10.9 9.7 12.1 0.6

Characteristics of the child

Sex
Male 2327 51.0 50.9 48.9 52.9 1.0
Female 2235 49.0 49.1 47.1 51.1 1.0

Age in months
9 to 12 570 12.5 12.5 11.3 13.7 0.6
13 to 18 934 20.5 20.1 18.3 21.9 0.9
19 to 23 834 18.3 17.8 16.2 19.4 0.8
24 to 36 2224 48.8 49.6 47.6 51.6 1.0

Cesarean delivery
No 2986 65.5 61.3 59.1 63.5 1.1
Yes 1576 34.5 38.7 36.5 40.9 1.1

Antenatal care a
No visits 40 0.9 0.8 0.4 1.2 0.2
1 to 7 1048 24.6 24.5 22.7 26.3 0.9
≥ 8 3171 74.5 74.6 72.8 76.4 0.9

Birth weight (grams) b
< 2500 340 7.7 7.4 6.4 8.4 0.5
2500 to < 4000 3783 85.7 85.7 84.3 87.1 0.7
≥ 4000 292 6.6 6.9 5.9 7.9 0.5

Duration of breastfeeding (months) c
≤ 12 1409 31.0 31.2 29.2 33.2 1.0
> 12 3129 69.0 68.8 66.8 70.8 1.0

Immediate breastfeeding d
No 2127 46.9 51.8 49.6 54.0 1.1
Yes 2411 53.1 48.2 46.0 50.4 1.1

Exclusive breastfeeding e
No 697 25.9 29.5 27.0 32.0 1.3
Yes 1990 74.1 70.5 68.0 73.0 1.3

In the last 12 months received iron to prevent anemia
No 1383 30.3 33.5 31.5 35.6 1.0
Yes 3179 69.7 66.5 64.4 68.5 1.0

Characteristics of the mother
Mother's educational level

No education-Primary 842 18.4 15.4 14.0 16.8 0.7
Secondary 2224 48.8 48.5 46.3 50.7 1.1
Superior 1496 32.8 36.1 33.7 38.5 1.2

Type of mother's union with the child's 
father

Never united 221 4.8 4.8 4.0 5.6 0.4
Married or cohabiting 3827 83.9 83.8 82.2 85.4 0.8
Widowed. divorced. or separated 514 11.3 11.4 10.0 12.8 0.7

Ethnicity
Non-native 4146 90.9 94.3 93.3 95.3 0.5
Native 416 9.1 5.7 4.7 6.7 0.5

Literacyf

No 266 5.8 4.9 4.1 5.7 0.4
Yes 4287 94.2 95.1 94.3 95.9 0.4
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Number of live births
One 1368 30.0 25.7 23.9 27.5 0.9
Two 1421 31.1 35.1 33.1 37.1 1.0
Three or more 1773 38.9 39.2 37.2 41.2 1.0

 Health insurance
No 724 15.9 18.2 16.4 20.0 0.9
Yes 3838 84.1 81.8 80.0 83.6 0.9

Household characteristics

Place of residence
Urban 3244 71.1 77.9 76.3 79.5 0.8
Rural 1318 28.9 22.1 20.5 23.7 0.8

Wealth index
Very poor 1223 26.8 20.0 18.4 21.6 0.8
Poor 1225 26.9 23.8 22.0 25.6 0.9
Middle 935 20.5 20.7 18.9 22.5 0.9
Wealthy 687 15.1 18.2 16.4 20.0 0.9
Very wealthy 492 10.8 17.3 15.1 19.5 1.1

Natural region
Coast 2020 44.3 60.6 58.4 62.8 1.1
Highland 1349 29.6 22.7 20.9 24.5 0.9
Jungle 1193 26.2 16.6 15.0 18.2 0.8

a303 missing data. b147 missing data. c24 never breastfed. d24 missing data.e2 reported not knowing and 1873 missing data. f9 missing data. 
N: number. 95% CI: 95% confidence interval.

Table 2. Frequency of children aged 9 to 36 months with effective verbal communication without risk at comprehension and expression 
levels (n = 4562).

Age range (months) n Unweighted absolute frequency Weighted proportiona 95%CI

Range 1: 9 to 12 570 435 76.6 71.8 - 80.7

Range 2: 13 to 18 934 320 35.4 30.9 - 40.3

Range 3: 19 to 23 834 213 25.6 22.0 - 29.6

Range 4: 24 to 36 2.224 1266 55.3 52.5 - 58.1

aComparison of proportions: Chi-square test (p-value < 0.001), linear trend chi-square test (p-value = 0.360). N: number of participants, 
95% confidence interval, 95% CI: 95% confidence interval. 

consistent with ours. Three of these had a cross-sec-
tional design6,8,13 and one was a prospective cohort15. 
These studies used different tools to measure language 
development, which makes comparison difficult.

In Egyptian children aged 4 to 6 years, it was found 
that, among 90 children without anemia, 14.4% had 
delayed language development and, among 122 chil-
dren with anemia, 17.2% presented the same problem 
(p = 0.719)13. In 875 Chilean children, iron deficiency 
was not found to be associated with verbal skills at 5 
years of age15. In 58 Mexican children aged 14 to 18 
months, there were no differences in scores for expres-
sive and receptive language between three groups: 30 
children with normal iron levels, 17 with iron deficien-
cy but without anemia, and 9 with iron deficiency ane-

mia8. In 2,601 Chinese children aged 6 to 24 months, 
no differences were found in the score of a tool that 
assessed language between children with and without 
anemia; this finding was obtained after adjustment for 
age, sex, type of delivery, feeding pattern in the first 
6 months, age of initiation of supplementary feeding, 
maternal educational level, and annual family income6. 
Finally, in Chinese children aged 4 years, there was no 
association between hemoglobin levels and the devel-
opment of verbal skills10.

In our analysis, as in two other studies6,15, we per-
formed the analysis adjusted for covariates identified 
in the scientific literature. A study in 66 Brazilian 
children aged 2 to 6 years did find differences in the 
median of a score that assessed receptive and expres-

Anemia and Verbal Communication - M. Reátegui-Díaz et al
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Table 3. Frequency of effective verbal communication without risk in children aged 9 to 36 months according to categories of anemia 
status and other covariates in the study, Peru (2020)

Variables Effective verbal communication

Number of 
participants

Unweighted 
frequency

Weighted pro-
portion (%)

95%CI p-value

Anemia
No 2.728 1.381 49.4 46.8 - 51.9 0.366
Yes 1.834 853 47.5 44.5 - 50.5

Characteristics of the child

Sex
Male 2.327 1.013 43.6 41.0 - 46.3 < 0.001
Female 2.235 1.221 48.7 46.7 - 50.7

Cesarean delivery
No 2.986 1.490 50.9 48.4 - 53.4 0.005
Yes 1.576 744 45.2 41.9 - 48.5

Antenatal carea

No visits 40 12 38.5 21.7 - 58.6 0.753
1 to 7 1.048 497 48.2 44.2 - 52.2
≥8 3.171 1.561 48.5 46.0 - 50.9

Birth weight (grams)b

< 2500 340 160 46.9 40.0 - 53.8 0.790
2500 to < 4000 3.783 1.877 48.9 46.7 - 51.1
≥ 4000 292 140 50.5 42.5 - 58.4

Duration of breastfeeding (months)c

≤ 12 1.409 841 58.6 55.0 - 62.1 < 0.001
> 12 3.129 1.381 44.3 41.9 - 46.7

Immediate breastfeedingd

No 2.127 1.019 45.8 43.1 - 48.6 0.003
Yes 2.411 1.203 51.9 49.1 - 54.7

Exclusive breastfeedinge

No 697 338 49.2 43.8 - 54.6 0.436
Yes 1.990 994 51.4 48.5 - 54.4 

In the last 12 months received iron to prevent anemia
No 1.383 724 51.1 47.3 - 54.8 0.092
Yes 3.179 1.510 47.5 45.1 - 49.7

Characteristics of the mother

Mother's educational level
No education-Primary 842 383 45.1 40.7 - 49.6 0.287
Secondary 2.224 1.085 49.7 46.9 - 52.4
Superior 1.496 766 48.9 45.2 - 52.6

Type of mother's union with the child's father
Never united 221 97 45.8 37.4 - 54.4 0.812
Married or cohabiting 3.827 1.888 48.9 46.7 - 51.0
Widowed, divorced, or separated 514 249 48.7 43.5 - 53.9

Ethnicity
Non-native 4.146 2.057 49.1 47.0 - 51.2 0.115
Native 416 177 42.2 36.1 - 48.5

Literacyf

No 266 106 39.9 33.0 - 47.3 0.053
Yes 4.287 2.125 49.1 47.1 - 51.2

Number of live births
One 1.368 677 50.3 47.0 - 53.6 0.202
Two 1.421 705 49.8 46.3 - 53.3
Three or more 1.773 852 46.4 43.1 - 49.7
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Health insurance
No 724 340 47.3 42.7 - 51.9 0.500
Yes 3.838 1.894 49.0 46.8 - 51.2

Household characteristics

Place of residence
Urban 3.244 1.572 48.0 45.6 - 50.4 0.187
Rural 1.318 662 51.1 47.8 - 54.5

Wealth index
Very poor 1.223 594 49.5 46.0 - 53.1 0.819
Poor 1.225 594 49.4 45.6 - 53.1
Middle 935 468 49.7 45.5 - 53.9
Wealthy 687 342 48.0 43.2 - 52.9
Very wealthy 492 236 46.2 40.6 - 52.0

Natural region
Coast 2.020 954 47.1 44.1 - 50.0 0.133
Highland 1.349 691 51.0 47.8 - 54.2
Jungle 1.193 589 51.4 48.0 - 54.9

a303 missing data, b147 missing data, c24 never breastfed, d24 missing data, e2 reported not knowing and 1873 missing data, f9 missing data.
N: number, 95% CI: 95% confidence interval.

sive language development in anemic and non-anemic 
children; however, that study did not control for the 
adjustment variables identified in our study28.

Given the evidence regarding the effect of iron 
deficiency, even with overt anemia, on neurocogni-
tive development in general10,11,29,30 and psychomotor 
development6,7, our findings should be evaluated with 
caution. Indeed, other manifestations of nutritional 
deficits may affect language development in early life. 
An analysis of the 2019 ENDES in Peru found that 
children with growth retardation were 8% less likely to 
show EVC compared with the group that presented a 
normal weight17. This finding is consistent with studies 
in Bangladesh31, Vietnam32, and Peru33, therefore, we 
can observe strong evidence that stunted children have 
poorer communication skills than those non-stunted34.

Our results suggest that EVC may be more influ-
enced by socioeconomic factors such as rurality or 
maternal literacy. These characteristics could facilitate 
a favorable psychosocial environment for the acquisi-
tion of communication skills, including verbal skills in 
children. In the rural Peruvian environment, mothers 
usually take care of the children35, which, combined 
with the mother’s literacy, may be a permanent stimu-
lating factor during the first 36 months for the develop-
ment of expressive and receptive EVC15.

An interesting finding was that in children who 
received iron during the last year to prevent anemia, 
there was twice the chance of having risk-free EVC, 
however, this finding was only in children aged be-
tween 13 and 18 months while those aged from 18 to 
36 months, it had the opposite effect. Similar behav-
ior was observed in a controlled clinical trial (CCT) in 

China in children aged 6 to 11 months, which evaluated 
the effect of iron-containing micronutrient powders on 
infant mental development, finding significant differ-
ences between the study group and the control group at 
6 months of treatment (children aged 12 to 17 months), 
but the effect disappeared after 12 to 18 months of sup-
plementation (children aged 18 months and older)36. A 
systematic review of 8 CCTs conducted between 1978 
and 1993 found no evidence that iron administration 
in children with iron deficiency anemia improves psy-
chomotor development37. These findings suggest that 
prevention of the neurodevelopmental consequences 
of iron deficiency anemia, including the development 
of verbal skills, requires sustained preventive strate-
gies rather than treatment of iron depletion.

We found different proportions of risk-free EVC 
according to age, with the highest proportion between 
9 to 12 months (76.6%) and a progressive reduction 
between 13 to 18 months (35.4%) and 19 to 23 months 
(25.6%), finally rising to 55.5% between 24 to 36 
months. Among the explanations are first, the com-
plex interactions between the bonding, stimulation, 
and nutritional intake of the first months of life gen-
erated by breastfeeding24 and the increasingly stimu-
lating environment and participation in play activities 
at home that can attenuate or recover the development 
of EVC32. While we found no association with breast-
feeding, a study in Greece found that each additional 
month of breastfeeding increased the score on a re-
ceptive and expressive communication scale38, with a 
similar positive effect on cognitive development24. In 
addition, a risk-free EVC requires affirmative respons-
es to three questions, which may introduce potential 
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instrumental bias. In the 13- to 18-month age bracket, 
it is necessary for the child to utter words to ask for 
something and, in the 19- to 23-month age bracket, it is 
required to use words and phrases to communicate and 
to mention parts of the body. These skills may have 
been affected by the deficient socialization that Peruvi-
an children experienced since March 2020, due to the 
restrictions of the national state of emergency due to 
COVID-19. This phenomenon has been documented 
in recent publications in different populations39,40.

Our analysis has limitations. First, the measure-
ment of EVC was by the mother’s report; although the 
instrument was validated and the interviewers were 
trained, the responses could be affected by social desir-
ability bias. Second, the cross-sectional design opens 
the possibility of reverse causality, however, a causal 
pathway in which EVC in the child generates anemia 
is unlikely. In addition, our analysis has an important 
assumption that the risk of anemia in Peruvian children 
begins before the age of 6 months3. Finally, since this 
is a secondary source study, some covariates may con-
found or mediate the association between anemia and 
EVC that we were unable to analyze.

Despite the limitations, our study is the one that 
has used the largest sample size to evaluate the specific 
association between anemia and EVC in children aged 
9 to 36 months; in addition, the data come from a rep-
resentative sample for Peru and we have estimated the 
strength of association adjusted for relevant covariates 
identified in the scientific literature.

Conclusion

Anemia is not associated with EVC in children 
aged 9 to 36 months participating in a population-based 

survey in Peru. This finding was observed in all age 
brackets analyzed and considered the control of vari-
ables such as sex of the child, type of delivery, duration 
of breastfeeding, exposure to immediate breastfeeding, 
mother’s literacy, place of residence, and iron intake as 
a prevention for anemia in the last 12 months.
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