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Abstract

Introduction: Nutritional status is a health condition that assesses nutritional pathologies such as ane-
mia and malnutrition in vulnerable age groups. The objective of this study was to determine the rela-
tionship between nutritional status and anemia in the Shuar population from é months to 5 years of
age from the Shimpis Community, Logrofio Canton, Morona Santiago-Ecuador, from August 2018-
August 2019.

Methods: The present cross-sectional study. A total of 235 samples and 163 samples were taken from
Epi Info. The data were obtained from medical records and the Nutritional Food Surveillance System,
and nutritional status was analyzed using WHO Anthro software. Anemia was based on hemoglobin
reference values established by the World Organization and the Ministry of Public Health. The data
were tabulated in the statistical program SPSS 25. Simple tables of frequency and percentage were

made, and tables of association considering P value <0.05 statistically significant.

Results: A total of 163 children were included, 46.0% men and 54% women, and the predominant age
group was 2-5 years, with a percentage of 56.4%. The anemia frequency was 38%. There were 42
children with anemia and chronic malnutrition, 10 with acute malnutrition, 3 with global malnutrition,
2 with overweight, and 5 with eutrophy. When relating both variables, a statistically significant p-value
was obtained (P < 0.001).

Conclusions: Age group is a predisposing factor in the alteration of nutritional status in children. It was

also observed that altered nutritional status has a greater predisposition to anemia.

Keywords: MESH:

nutritional status, body mass index, weight for age, anemia, infant, pre-

school.

Introduction

Despite the constant anthropometric evaluations in
health centers, children with altered nutritional status

persist. Another pathology that prevails in the child
population is anemia, caused by inadequate intake of
micronutrients; it is determined biochemically as a def-

icit of erythrocytes or low hemoglobin values (<11 g/dlI-
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< 11.5 g/dl). Anemia and altered nutritional status are
deficiency pathologies of malnutrition [1, 2].

These diseases are frequent in underdeveloped
countries, which lack basic services and access to es-
sential foods (meat, fruit, cereals, milk). In addition, they
are the main problems that compromise motor and
cognitive development in early childhood because it is
a stage of constant growth and high nutritional require-
ments [3- 5].

At the national level, Morona Santiago is consid-
ered one of the provinces with the highest malnutrition
rate, with low weight linked to anemia predominating
in children under five. Although it is a relevant problem,
studies have yet to provide current data on nutritional
evaluation and the type of deficiency diseases in chil-
dren from these communities [1, 6, 7].

The objective of this study was to answer the fol-
lowing research question through a cross-sectional
study: What is the relationship between nutritional sta-
tus and anemia in the Shuar population from 6 months
to 5 years of age in the Shimpis community, Logrofio
canton, Morona Santiago-Ecuador, from August 2018-
August 20197

Materials and methods
Type of Study

This research work is a quantitative, analytical, cross-
sectional, nonexperimental study.

Study area

The study was carried out at the Shimpis Health Center
corresponding to district 14D03, located in the Shimpis
parish of the Logrofio canton, Morona Santiago prov-

ince.

Universe and Sample

Universe

For the preparation of the study, all the children of the
Shuar ethnic group from O to 5 years of age who at-

tended the Shimpis health center in the period August

2018 - August 2019 were taken into account. The pop-
ulation has 235 children in the said health center.

Selection and sample size

The value of the expected proportion was taken based
on the ENSANUT-ECU study of 2012, where a preva-
lence of anemia of 25.7% was recorded [8]. The EPI-
INFO program (software developed for statistical anal-
ysis) was used to calculate the study sample, with a re-
liability level of 95% and a margin of error of 3.75. Sam-
ple Size: 163.

Sampling
The sampling was carried out by the discard method,
taking into account the inclusion and exclusion criteria

(population from 6 months to 5 years).

Analysis and observation unit

The data were collected from the medical records and
the SIVAN found in the Statistics department of said
health center; they were analyzed in the SPSS version
25 program (IBM Corp. Released 2017. IBM SPSS Sta-
tistics for Windows, Version 25.0. Armonk, NY: IBM
Corp). Their results were presented in frequency and
percentage tables and association tables designed in
Excel 2013. In case of help managing the computer sys-
tem and searching for the clinical records, the collabo-
ration of the doctors who work in said institution was
relied on.

Inclusion criteria:

Clinical histories are included with the study variables
of all children from 6 months to 5 years of age of the
Shuar ethnic group who attended the Shimpis health
center for control by external consultation in the period
August 2018 - August 2019.

Exclusion criteria

Children with incomplete medical histories, with data
that record reasons for consultation other than the rea-
son for consultation for control.

- Children with cerebrovascular diseases
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- Children with physical disabilities/other comor-
bidities (neoplastic, metabolic).

Variables
Dependent variable: anemia. Intervention variables:

age and sex. Independent variables: nutritional status.

Method
Review of medical records and review of the SIVAN pro-

gram (Nutritional Food Surveillance System)

Instrument

SIVAN, medical records, data collection form, WHO
Anthro software, SPSS (Statistical Package for the Social
Sciences), Microsoft Excel 2013.

Technique
Medical records that met the inclusion criteria and the
SIVAN (System of Nutritional Food Surveillance), a pro-
gram that records the controls of children's growth, de-
velopment, and hemoglobin levels, were reviewed.
Data on anthropometric measurements (weight, height)
and hemoglobin values of all Shuar children from 6
months to 5 years old who attended the Shimpis health
center for control were collected. These data were col-
lected in a form prepared by the author of this work.
For the evaluation of nutritional status, the WHO
Anthro software, established by the World Health Or-
ganization in 2007, was used, consisting of anthropo-
metric indicators and z-score deviations, which were
jointly analyzed to determine the nutritional status of
each child. Anemia was defined based on hemoglobin
reference values according to age (6 months-5 years)
established by the Ministry of Public Health and the
World Health Organization. The data were stored in a
database created in SPSS version 25, and the tables
were designed in Excel 2013. Training: The research
was carried out through a bibliographic review and re-
views of the work by the director and thesis tutor.

Results analysis plan

All the study information was stored in a database cre-
ated in the SPSS VERSION 25 program, where the re-
sults were analyzed.

Graphics and simple tables of frequency and per-
centage were used; cross tables were used to analyze
and associate the study variables.

For the relationship between the variables, the chi-
square test was used. Values of P < 0.05 were consid-
ered statistically significant.

Procedure to Guarantee Ethical Aspects

Once the purpose of the research was disclosed and
with prior authorization, the information collected was
used solely for the analysis and development of the
study. The clinical histories were obtained confiden-
tially and were not disclosed to people outside of this

project.

Biases

To avoid interviewer, information, and memory biases,
the principal investigator always kept the data with a
guide and records approved in the research protocol.
Observation and selection bias was avoided by apply-
ing the participant selection criteria. All the clinical and
paraclinical variables of the previous period were rec-
orded. Two researchers independently analyzed each
record in duplicate, and the variables were recorded in

the database once their concordance was verified.

Results

Participants
A total of 163 patients were included in the study.

General characteristics of the population

The group had a mean age of 2.5 + 2 years. The socio-
demographic variables are presented in Table 1. The
determination of anthropometric indicators is shown in
Table 2. Regarding the body mass index by age, 83.4%
(n=136) were average; overweight was 3.1%, and obe-
sity was 1.2%. In length/height for age, 66.3% (n=108)
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were moderate, 29.4% had growth retardation, and
4.3% had severe growth retardation. In weight for age,
55.2% (n=90) were average, followed by 39.3% (n=64)
with low weight and 1.2% (n=2) severely underweight.

Table 1. Sociodemographic variables in the study

group.
Sociodemographic varia-  Frequency Percentage
bles No.=163
Sex Man 75 46%
Women 88 54%
Age 6 -11 months 27 16.6%
group 12 to 23 44 27.0%
months
2 to 5 years 92 56.4%

Table 2. Determination of Anthropometric Indicators

Frequency %
No.=163

BMI/Age
Normal 136 83.4
Overweight 5 3.1
Obesity 2 1.2
Under weight 19 1.7
Low Severe Weight 1 0.6
Length-Height/Age
Normal 108 66.3
Growth retardation 48 29.4
Severe delay 7 4.3
Weight/Age
Normal 90 55.2
High Weight 5 3.1
Severe High Weight 2 1.2
Under weight 64 39.3
Low Severe Weight 2 1.2
Weight/Height/Length
Normal 136 83.4
High Weight/Height 5 3.1
Very High 2 1.2
Weight/Height
Low Weight/Height 19 1.7
Severe Low 1 0.6
Weight/Height

Regarding weight for height, we have 83.4%
(n=136) with average weight followed by 11.7%
(n=19) with low weight for their height and 0.6%
(n=1) severely low weight for height (Table 2). The
nutritional status is presented in Table 3; 53.4%
(n=87) presented normality, followed by chronic
malnutrition with 30.7% (n=50).

Table 3. Nutritional status in children from 6 months to 5

years.
Nutritional condition Frequency Percentage
n=163

Normal 87 53.4%
Acute malnutrition 14 8.6%
Chronic malnutrition 15 30.7%
Global malnutrition 5 3.1%
Overweight 5 3.1%
Obesity 2 1.25

Anemia and degrees of severity
Thirty-eight percent of the children had anemia, of
which mild anemia was the most prevalent (Table 4).

Table 4. Degrees of anemia in children from é months to

5 years.
Nutritional condition Fre- %
quency
n=163
Mild anemia 10.9-10.0 G /DL- 11.4-11.0 GIDL 87 53.4%
Moderate anemia 2-9-7-0 G/DL-10.9- 14 8.6%
8.0G/DL
Severe anemia <7-0 G/DL-<8.0 15 30.7%
Normal > 110 G/DL-> 11.5 GIDL 5 3.1%

Bivariate analysis

When relating the variables sex with nutritional status,
we found that 41 male patients had altered nutritional
status, with chronic malnutrition predominating (n=24).
Unlike the female sex, 35 patients presented altered
nutritional status, and similarly, chronic malnutrition

predominated (n=26). According to the chi-square test,
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a statistically insignificant value was obtained (P
=0.271), so there was no relationship between these
two variables. When relating the nutritional status with
the age groups, it was accepted that between 6 months
and 11 months, six patients presented chronic malnu-
trition, four with global malnutrition, and 4 with over-
weight; between 1 year and one year 11 months: 13
patients showed chronic malnutrition, eight patients
with acute malnutrition and one patient with global
malnutrition, and between 2 and 5 years: 31 patients
had chronic malnutrition, six patients with acute malnu-
trition, one patient with overweight and 2 with obesity.
According to the chi-square test, a statistically signifi-
cant value was obtained (P= 0.001), which is why being
older predisposes one to have an altered nutritional
status (Table 5).

When relating sex to the degree of anemia, 34/75

male patients had anemia versus 28/88 females (P

Table 5. Association between nutritional status, sex and age.

>0.05). The age group with the highest prevalence of
anemia was between 2 and 5 years (n=34), followed by
between 1 and 1 year and 11 months with 19 patients,
and only nine patients between 6 and 11 months pre-
sented anemia (P >0.05).

The association between nutritional status and
anemia in the population aged six months to 5 years
was that of the 87 regular patients, 5 presented anemia.
Of the 76 patients whose nutritional status was af-
fected, 42 patients presented with anemia with chronic
malnutrition, ten patients with anemia with acute mal-
nutrition, three patients with anemia with global malnu-
trition, and 2 with overweight anemia. The significance
calculated by chi-square was <0.001, a statistically sig-
nificant value for which an affected nutritional status

predisposes to anemia (Table 6).

Nutritional condition

variables Normal acute mal- Chronic
No.=87 nutrition malnutrition

No.=14 No.=50
S Man 3.4 9 24
X Women 53 5 26
6-11 months 13 0 6
Age 12-23 months 22 8 13
2-5 years 52 6 31

Table 6. Association between nutritional status, sex,

and age.
Anemia
Variables Yes No P
N=62 N=101
Man 3.4 41
0.076

Sex Women 28 60

6-11 months 9 18
Age 12-23 months 19 25 0.673

2-5 years 3.4 58
Nutri- Normal 5 82
tional D.acute 10 4
condi- D. chronic 42 8 0.001
tion overall D. 3 2

Global Mal- Over- Obesity p
nutrition weight N=2
no=5 no=>5
4 3 1
1 5 1 0.271
4 4 0
1 0 0 <0.001
0 1 2
Overweight 2 3
Obesity 0 2
Discussion

Anemia and affectation of the nutritional state are some
of the leading dietary diseases in Ecuador, which affect
vulnerable groups such as children under five years of
age, becoming the most common reason for
consultation in primary care institutions, mainly in cities
with lower income, where poor primary sanitation
conditions are reflected. When there is a mismatch
intake and  nutritional

between requirements,
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malnutrition tends to develop, causing an increase in
the prevalence of infant morbidity and mortality [8].

Of the 163 children evaluated, all were indigenous,
predominantly female (54.0%), and aged from 2 to 5
years, similar to the study population of Diaz et al. in
children under five years, where 54.4% were
indigenous, predominantly female (51.2%) and aged
between 36 and 59 months. According to
anthropometric indicators, this study presented a
higher percentage of low weight for the period (39.3%),
followed by growth retardation (29.4%), low weight for
height (11.7%), overweight (3.1) and obesity (1.2%),
unlike the Diaz study, where growth retardation
prevailed at 52.6%, followed by 15.6% with low weight
for age, 2.4% low weight for height, 2.3% overweight
and 0.4% obesity [9].

According to the nutritional status, of the 163
children evaluated, 53.4% were average, followed by
malnutrition (42.4%) and overweight (3.1%). When
compared with the data of the study carried out by
Nambiema in children under five years of age in Togo-
Africa, normal nutritional status also prevails (90.2%).
However, malnutrition had a low percentage (7.4%),
followed by overweight (2.4%). Regarding age, the
alteration in nutritional status predominated between
2-5 years, unlike the Nambiema study, where
malnutrition prevailed between 6-23 months [10].

The prevalence of anemia was 38% (of the total of
163 children with hemoglobin values), similar to the ma-
jority obtained by Gonzéles in children under five years
of age in the population of Huancavelica-Peru (36.2%)
and according to the WHO. (42.6%). According to the
decreased degrees of hemoglobin, mild anemia pre-
vailed in 32.5%, followed by moderate anemia at 4.3%
and severe anemia at 1.2%. Unlike the Nambiema
study, moderate anemia lasted at 42.7%, mild anemia
lasted at 25.6%, and 2.6% had severe anemia [10-12].

According to the anemia-sex relationship, anemia
prevailed in the male sex (n=34) compared to the fe-
male sex (n=28); the same as in the study by Francis
Pérez in children under five years of age where the male

sex predominated (n=16) (female sex n=7). When relat-
ing anemia to the age group, a predominance was ob-
served between 2 and 5 years (n=34), unlike the study
by Francis Pérez, where it predominated between 6 and
23 months (n=17), and Nelly Zabaleta, who prevailed
between 6 and eight months (n=25). However, when
relating sociodemographic characteristics with anemia,
a statistically significant value was not obtained (P
=0.076 and P =0.673) [Z, 13].

When relating nutritional status to anemia, accord-
ing to the study by Francis Pérez, of 53 eutrophic chil-
dren, ten presented anemia; of 41 malnourished chil-
dren, 8 had anemia; of 5 overweight children, 1 had
anemia; and of 6 obese children, 4 had anemia. When
compared with my study, of 87 eutrophics, 5 had ane-
mia; of the 69 patients with malnutrition, 55 had anemia
with a high prevalence; and of the five overweight pa-
tients, 2 had anemia. According to the chi-square test,
a statistically significant value was obtained (P <0.001),
similar to the study carried out by Segarra Ortega in
children from 6 to 59 months, whose relationship be-
tween nutritional status and anemia was statistically sig-
nificant (P < 0.05), suggesting that patients who present
altered nutritional status are predisposed to anemia
[13, 14].

Conclusions

The sex that prevailed in the study was female, and
according to age, patients between 2 and 5 years
predominated. In the Shimpis community, more than
half of the patients evaluated had an average weight;
however, chronic malnutrition had a significant
prevalence, followed by acute malnutrition, and obesity
was obtained in a lower majority. When analyzing
hemoglobin levels, anemia was found in less than half
of the population; despite this, its prevalence is still
alarming. According to the results of this study, there
was a relationship between the age group and
nutritional status, where it was observed that the older
the age, the greater the predisposition to affect the

nutritional status. However, age group was not related
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to anemia. A significant relationship between
nutritional status and anemia was also observed,
presenting in more than half of the cases with affected
nutritional status and even in eutrophic patients despite
the low percentage. Patients between 6 months and
five years are predisposed to present greater
affectation in their nutritional status, for which greater
prepregnancy, gestational, and postpregnancy control
will benefit the development and growth of the
pediatric patient.
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