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Abstract 

Objective: To describe the level of impairment in performance skills and maturational age of children in 

the Valientes del Futuro program with neonatal Zika virus infection.  

Materials and Methods: The research is framed with a quantitative approach of a correlational type 

supported by field research and non-experimental design, with a sample of 15 infants 3, 4 and 5 years old. 

The collection technique used was the Abbreviated Scale.  

Results: Regarding the areas evaluated for the maturational age, it was found that the weighting of motor 

skills and praxis found a correlation coefficient of 0.601 (moderate) and in the sample of the execution 

skills of 3-year-old children with gestational zika a correlation of 0.853 (strong) was obtained.  

Conclusions: There is a correlation between infants with gestational zika and strong affectation in the 

actions or behaviors that a patient has to move and physically interact with activities, and objects and thus 

perform a learned motor activity. 
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1. Introduction 

Zika virus is a Flavivirus belonging to the Family 
Flaviviridae and was discovered in monkeys in 

1947 in Uganda [1,2] and later in humans in 1952 

in Uganda and the United Republic of Tanzania. 
Also, flaviviridae are positive-stranded RNA 

viruses that include human pathogens such as 

West Nile virus, yellow fever virus, mosquito-
borne dengue virus, Japanese encephalitis virus, 

and tick-borne encephalitis virus. 

This arthropod-borne virus (arbovirus) has its 

vector in the Aedes aegypti mosquito; that is, it is 

transmitted by the bite of infected mosquitoes, but 
can also occur through intrauterine infection. 

Congenital or intrauterine transmission of Zika 

virus occurs when a woman becomes infected 

with Zika virus during her pregnancy, but before 

delivery, and the virus passes to the fetus. 

In this regard, Foy et al. [3] state that 

“circumstantial evidence suggests direct person-
to-person, possibly sexual, the transmission of the 

virus,” although they do not rule out other 

possibilities such as the exchange of other body 
fluids, including saliva. But to date, no reliable 

evidence of Zika transmission through kissing has 

been found. Similarly, it should be noted that Zika 
virus (ZIKV) infection is asymptomatic in about 

80% of cases [4,5]. On the other hand, although 

Zika virus (ZIKV) has been isolated for decades, 

it is not known whether Zika virus (ZIKV) is 

asymptomatic or not: 
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It began to change in 2013 when the landing of 

ZIKV in French Polynesia was associated with 
higher rates of Guillain-Barré syndrome, an 

autoimmune condition that affects the peripheral 

nervous system and can be triggered by infections. 

In 2015, just two years after the Polynesian 
outbreak, an unprecedented epidemic was 

reported in Brazil. There, ZIKV became an 

extraordinary health burden due to a new 
correlation between ZIKV and severe brain 

malformations in newborns [6, p. 1].  

An important change in the behavior of the 

infection is clear, evidenced by a greater severity 
in the clinical presentation and associated 

complications such as alterations in fetal brain 

development (causing microcephaly) and 

Guillain-Barré syndrome. On the other hand, Zika 
epidemics outside the African continent 

(appearance of the Asian lineage), occur after 

2007 and it is especially in 2015 when it enters 

America [7,8]. 

In this regard, Gomes et al. [9] revealed that “upon 

its entry into America, this new pathogen 

generated, only in Brazil, the report of 440,000 to 

1,300,000 suspected cases and more than 4,000 
cases of possibly associated microcephaly, 

between September 2015 and February 2016”. 

According to Galán et al. [10], there are “six 
countries, territories and areas reporting cases of 

microcephaly potentially associated with Zika 

virus infection. These are Brazil, Cape Verde, 
Colombia, French Polynesia, Martinique, and 

Panama.” Therefore, the acquisition of infection 

during pregnancy has become an important risk of 

fetal malformation, and therefore, strategies to 

control its transmission should be prioritized. 

The Pan American Health Organization/World 

Health Organization [11], shows that in Colombia 

five departments concentrated 58% of suspected 
cases and 53% of confirmed cases in the period 

from 32 weeks of 2015 to 52 weeks of 2016: Norte 

de Santander, Valle del Cauca, Santander, Tolima 

and Huila, placing Norte de Santander in first 

place nationally [12]. 

With the aggravating factor of an incidence rate 

three times higher than the national rate (277.29 

cases/100,000 inhabitants), in the period between 
weeks 1-21 of 2016, 765.72 cases/100,000 

inhabitants. The Department Norte de Santander 

continued to register cases, with 1 of the 3 cases 
reported from January 01 to June 03, 2017, (along 

with Tolima and Risaralda) [13]. 

Similarly, concerning pregnant women 

(population susceptible to a complication), 16,323 

cases were recorded, of which 5,420 were 
laboratory-confirmed (33.2%), as a consequence 

of the epidemic in Colombia. Within the latter 

group, 1,203 (19%) were from Norte de 
Santander, with an associated fetal and perinatal 

mortality of 5.96% of all completed pregnancies, 

with a predominance of abortion (68.3%) due to 

infection during the first trimester.   

Therefore, this research offers a scientific advance 
on the Zika virus, since this virus could 

compromise the nervous system, both centrally 

(brain) and peripherally (nerves). Studies mention 
that a low percentage of infected people develop 

neurological complications as mentioned in 

previous sections. Therefore, Zika related to cases 
of pregnant women, one (1) to 13% may present 

neurological alterations in the fetus, therefore, this 

research adds a differential with other 

explorations, which had as main challenge the 
diagnostic confirmation and study of the 

immunological mechanisms that lead to Guillain-

Barré.  

On the practical side, to investigate the Zika virus 
during gestation and the affectation of the 

execution skills and the maturational age of 

children of a pregnant mother whose pregnancy 

developed between 2015 and 2016 during the 
epidemic phase of the Zika Virus, attended at the 

Erasmo Meoz University Hospital in the city of 

Cúcuta and considered as a case of gestational 

Zika. 

The problematic situations indicated above, as 

well as their respective justification, allow 

formulating the following research questions: Is 
the history of Zika virus infection identified, both 

individual and maternal, during gestation through 

the review of medical records in the program 

Valientes del Futuro? Is the maturity age and 
execution skills of the children prioritized in the 

program Valientes del Futuro and the control 

population determined through the Abbreviated 

Development Scale and checklist? 
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These minor questions may provide an answer to 

a major one: can the level of impairment in 
performance skills and maturational age of 

children in the Courageous of the Future Program 

with neonatal Zika virus infection be described? 

 

1.1 Zika virus during gestation. Impairment of 

performance skills and maturational age in 

children. 

  

1.1.1 Gestation and Zika 

For Bolaños [14] pregnancy or gestation:  

...is the physiological state of the woman by 

which, over an average of 281 days, a new human 

being develops in her womb... Pregnancy is 

considered an anabolic stage, in which the creation 
of new tissues leads to a progressive weight gain 

(10 kg on average). This weight gain is 

conditioned by: fetus (3,400 grams [g]), placenta 
(650 g), amniotic fluid (800 g), extracellular fluid 

(1,680 g), other tissues and fat reserve to ensure 

lactation (3,345 g), uterus and breasts (1,375 g) 

and blood (1,250 g) (page 1197). 

Likewise, Lugones and Ramírez [15] define 

pregnancy: 

The period that elapses between implantation in 

the uterus of the fertilized ovum and the moment 

of delivery. It includes all the physiological 
processes of growth and development of the fetus 

inside the maternal uterus, as well as the 

significant physiological, metabolic and even 
morphological changes that occur in the woman to 

protect, nourish and allow the development of the 

fetus. 

As a result, almost all limbs and systems of the 

pregnant woman experience anatomical and 
physical alterations that are reversed in the 

puerperium. However, certain neonates are born 

with complications of infection in pregnancy. 
Belfort et al. [16] report that Zika virus infection 

has been associated with the appearance of 

neurological alterations in newborns due to the 

special neurotropism of the virus. On the other 
hand, regarding diagnosis, according to Gourinat 

et al. [17], ZIKV can be detected in whole blood, 

plasma, serum, urine, cerebrospinal and amniotic 

fluids, semen and saliva. It can be detected longer 

term in semen and urine than even in the blood. 

Therefore, the Spanish Society of Gynecology and 

the Spanish Society of Pediatric Infectious 

Diseases (SEGO-SEIP) warn that “the risk that 

Zika virus infection in a pregnant woman can 
cause disorders in the development of the 

neurological system of the fetus” [18]. Also, these 

authors point out that the diagnosis of congenital 
Zika virus infection, epidemiological, clinical and 

laboratory criteria are established. Where the 

epidemiological criterion for diagnosing whether 
the newborn fetus of a mother with a history of 

Zika virus infection is whether it has been infected 

by Zika virus; as well as having traveled or resided 

in an area of virus transmission during pregnancy 
or having had unprotected sex with men diagnosed 

with Zika virus infection. 

While the clinical criteria refer to whether the 

fetus or newborn has microcephaly, neuroimaging 
abnormalities, neurological abnormalities, ocular 

involvement, intrauterine growth retardation or 

other findings: Clubfeet, arthrogryposis secondary 

to neurological damage of central origin.  

Laboratory criteria, meanwhile, refer to cases with 
nucleic acid detection by PCR in a clinical 

specimen (serum, urine, CSF or amniotic fluid); 

positive IgM confirmed with positive neutralizing 
antibodies in serum; persistence of positive IgG 

for Zika beyond 18 months of life. The presence 

of IgM antibodies, not confirmed by neutralization 

in a serum sample, and, IgG persistence between 
6 and 18 months of age (at least two samples with 

similar IgG concentration). 

Similarly, the Spanish Society of Gynecology and 

Spanish Society of Pediatric Infectious Diseases 

(SEGO-SEIP), mentions that: 

A scientific publication analyzing a cohort of 

1,850 pregnant women infected with Zika virus in 

Colombia, concluded that more than 90% of the 

women who had been infected during the third 
trimester of pregnancy had given birth to 

newborns that did not present any abnormalities, 

including microcephaly. However, in Brazil, the 
appearance of a rash in the pregnant woman 

during the third trimester was associated with 

brain alterations even though the newborns had 
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normal cranial perimeters (50); 4 cases of 

microcephaly were also identified in children of 

asymptomatic women (51,52) [18].  

Based on the studies there is scientific consensus 

to affirm that Zika virus infection is a cause of 

microcephaly and other neurological alterations in 

newborns, as well as, Guillain Barré syndrome 
[19].  In this regard, Arroyo argues “...that this 

arboviral infection is associated with an increased 

incidence of microcephaly in fetuses and children 
born to infected mothers. The risk of fetal 

microcephaly is higher for infections occurring in 

the first trimester” [20]. 

The latter author argues that children with 

microcephaly may have different problems such 
as intellectual disability, developmental delay, 

epilepsy, cerebral palsy, as well as ophthalmologic 

and hearing disorders. He also indicated that in a 
study of 680 children he reported that 65% of the 

children with microcephaly had an intellectual 

disability, 43% epilepsy, and 30% ophthalmologic 
conditions. Familial idiopathic isolated 

microcephaly has not been associated with 

decreased developmental outcomes or IQ scores in 

children without other notable deficits. 

On the other hand, the Ministry of Health of 
Argentina points out that “various infections, 

produced by arboviruses, that could affect the 

performance skills and the maturational age of 
children” [21], and, therefore, the progressive 

acquisition of skills is the primary task of the 

nervous system and it is the reflection of this 

maturation that is called development.  

 

1.1.2 Maturational development 

Child development is linked to growth. Growth 
begins at the moment of conception of the human 

being and continues through gestation, infancy, 

childhood and adolescence. Therefore, growth is 
inherent to development. Now, development 

involves maturity and refers to the acquisition of 

skills and abilities at various stages of life. Thus, 

maturation emphasizes the importance of nature or 
genetics in human development, as opposed to 

nurture or the environment.  

Maturation development occurs in fixed 

sequences or stages that are governed by genes. 
This “genetic blueprint” for development 

determines the sequence, timing, and form of 

emergent patterns of action [22]. For this, it is 

necessary to have adequate knowledge of the 
normality characteristics. Iceta and Yoldi [23], 

mention that normal development is due to the 

acquisition of certain skills, among them are Gross 
motor skills, so that the voluntary motor act 

evolves normally requires, on the one hand, a 

progressive differentiation of broad and 
undifferentiated acts to other precise and specific 

ones, that there is a cephalo-caudal projection and 

that it also happens from axial to distal.  

On the other hand, Escudero points out that “the 

child is a subject that follows a highly complex 
development process. On the one hand, it is 

necessary to consider the evolutionary 

development of the acquisition of adaptive and 
instrumental functions. This development is 

organized into four main areas: psychomotor, 

intelligence, language and socialization” [24].  

In this regard, the Pan American Health 

Organization cited by the Ministry of Health of 
Argentina [21] states that the developmental 

stages of maturation refer to the following areas: 

motor, coordination, language and social, namely: 

• Motor area: Motor development are 
cephalo-caudal, proximal-distal and specific 

global activities, that is, it is related to the 

principles of movements, which in the first months 

of birth are abrupt, broad and uncoordinated, 
although later these movements will appear slow, 

limited and coordinated, which gives control to 

gross motor skills, which are the movements that 
comprise large areas of the body (sitting, walking, 

running) and then the control of fine motor skills 

will be acquired (kicking a ball, drawing, writing, 
and thus developing the capacity for autonomy 

and independence). In fine motor skills, the 

development of the hand is seen from about 4 

months and ends with the achievement of the 
manual tripod (posture adopted by the thumb, 

index and middle fingers to hold the pencil) back 

between 4 and 6 years. It is necessary for the 
disappearance of the tonic flexor reflexes of the 

hand and the asymmetric cervical tonic reaction 

and to achieve coordination with the sight so that 
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the manipulation begins. Thus, he will initially 

hold an object placed in his hand, and then he will 

be able to reach for it and reach for it. 

• Coordination area: Refers to the 

integration of sensory-motor functions before 

objects and situations, i.e., audiovisual and hand-

eye coordination. The first one allows looking for 
sound sources with the eyes. The second allows 

the development of pressure processes before 

objects that are within reach. Later, complex 
manual skills are acquired (inserting small objects 

into jars or bottles), opening or closing doors, 

turning pages of a book, dressing and undressing, 
among others, when wrist flexion and forearm 

rotation begin to develop. 

• Social Area: Refers to the child's reactions 

to the environment in which he/she lives, as well 

as the relationship with the mother and other 
people. The ability to integrate and adapt to the 

environment (playing, feeding and dressing), 

interaction behaviors, the process of socialization, 
individualization, autonomy and independence. 

Therefore, in social development, the child will 

acquire behavioral patterns that will serve for its 

interaction with the environment, because by 

nature it is a social being. 

• Language Area: The use of language is a 

communication channel exclusive to the human 

species that starts in the first year of life. The 
infant has many forms of preverbal 

communication: laughing, screaming and 

tantrums; stretching out his arms to be picked up, 

closing his mouth when offered food. Therefore, 
this area refers to all forms of audible or visible 

communication (looks, gestures, sound 

perceptions and verbal expressions), whether 
postural movements, vocalizations, words or 

sentences. It includes imitation, comprehension 

and articulated language. 

 

All of the above induces that the maturational 

development of the newborn with Zika infection 
will depend on the affectation found in the 

execution skills of infants. Because the maturation 

and growth of the individual go hand in hand with 
the cognitive, social, affective, and language, 

acquiring these skills according to their age, since 

each child is a different world, where the 

Abbreviated Developmental Scale could be a tool 

for early identification of motor, language, social 

and coordination anomalies. 

 

1.1.3 Abbreviated Developmental Scale – EAD 

For Alarcón and Trujillo [25], children have 
physical, psychological and social capacities as 

the basis for their processes of interaction with 

themselves, with the world and with others. 
Therefore, development during childhood is a 

complex process of permanent change, which 

happens differently for each child, taking into 
account the particularities of the child and his or 

her context. On the other hand, developmental 

failure is a concept that is used to evaluate a child 

who does not reach the expected developmental 
milestones for his or her age, even after 

considering the wide variation of normality.  

From this perspective, for Ortiz, the EAD “is an 

instrument designed to perform a global and 
general assessment of certain areas or processes of 

development” [26] that makes it possible to detect 

alterations or problems in children. The purpose of 

this scale is to identify early the risk of 
developmental delays in Colombian and Spanish-

speaking children up to 5 years of age.  

It is applied from the age range, the item or 

question on the area in question: a) gross motor 
skills; b) fine-adaptive motor skills, c) hearing-

language and; d) personal-social. In this way, the 

age in months is requested for each evaluation. 
These provide normative parameters for the 

evaluation of the development of children under 

60 months of age, to refer the infant to a medical 

evaluation. 

Paraphrasing Ortiz [26] on developmental areas. 
The gross motor area refers to neurological 

maturation, tone and posture control, and motor 

coordination of the head, limbs, and trunk. While 
the fine-adaptive motor area refers to the ability to 

coordinate specific movements, intersensory 

coordination: eye-hand, control and precision for 

the solution of problems involving fine 
apprehension, calculation of distances and visual 

tracking. 
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Meanwhile, the auditory-language area involves 

the evolution and improvement of speech and 
language: auditory orientation, communicative 

intention, vocalization and articulation of 

phonemes, word formation, vocabulary 

comprehension, use of simple and complex 
sentences, naming, and understanding of 

instructions, spontaneous expression. And, the 

personal-social area refers to the processes of 
initiation and response to social interaction, 

dependence-independence, expression of feelings 

and emotions, learning behavioral patterns related 

to self-care. 

In this way, it uses basic materials for the 

administration of this scale and which should be 

simple for the cognitive age of the infants, such as 

Red and black pencils or pens; a medium-sized 
rubber ball, approximately 15cms in diameter; a 

medium-sized mirror, small box of wooden cubes 

of approximately 2cms. Sideways (preferably 3 
red, 3 blue and 4 yellow); small blunt-tipped 

scissors, plastic cup and saucer set, among other 

materials.  

As well as forms for observation and recording 

information on the following areas: gross motor, 
fine motor-adaptive, hearing and language, and 

personal-social to evaluate performance skills, 

which are the performance skills that occupational 

therapists work on. 

 

1.1.4 Execution skills 

According to the American Occupational Therapy 

Association [27], multiple adjustments have been 

used to catalog and qualify the adaptations from 

the occupational therapy approach to the 
explorations and practices regarding the ability of 

skills in the effective performance of infants. For 

Ares “skills and abilities are elements that 
constitute the activities of daily living in their 

family, social and work aspects” [28, p. 2].  

According to the aforementioned, Occupational 

Therapy professionals emphasize checking and 

investigating each one of the execution skills to 
know all those aspects that appear and support or 

limit the performance at the moment of 

demonstrating one of the activities of daily living. 
In this regard, Anderson and Prada [29] mention 

that in the framework for Occupational Therapy 

Practice, performance skills or abilities are 

defined as: 

Observable, concrete and goal-directed actions are 

used by the person to participate in activities of 

daily living. They can be observed while the 

person performs meaningful tasks in a specific 
environment, bringing into play and combining 

different body functions and structures. 

Performance skills are classified into motor skills, 
processing skills, and interaction and 

communication skills [29]. 

Thus, the performance skills that are demonstrable 

activities, where their categories are interrelated 

and include: 

Motor skills and praxis: motor skills are actions 
that a client uses to move, including planning, 

sequencing and executing new movements. While 

praxis are skillful intentional movements, it is the 
ability to perform a learned motor activity. 

Sensory-perceptual skills: the actions or 

behaviors a client uses to locate, identify and 
respond to sensations and to select, interpret, 

associate, organize and recall sensory events 

based on discrimination of experiences. 

Emotional regulation skills: actions a client uses 
to identify, manage and express feelings while 

participating in activities or interacting with 

others. Cognitive skills: actions a client uses to 
plan and manage the performance of an activity. 

Communication and social skills: actions a 

client uses to communicate and interact with 

others in an interactive environment [30] 

Consequently, it follows that the execution skills 
are actions, and movements that are assimilated 

and accommodated over time and located in 

certain environments. In the particular case of 
children aged 3 to 5 years, who have been infected 

by Zika since gestation, the actions or movements 

are related to carrying out the execution of a skill 
when they perform it, according to the context and 

the demands of the activity in the performance of 

the occupation. For all the above-mentioned 

reasons, this work aimed to describe the level of 
affectation in execution skills and maturational 

age of children of the Valientes del Futuro 

program with neonatal Zika virus infection, to 
evaluate these skills according to performance 
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practices according to cognitive age from 

occupational therapy.  

 

2. Materials and Methods 

2.1 Method 

The present research is framed within analytical 

research with a quantitative approach of 

correlational type. According to Hernández et al. 
[31], the quantitative approach “uses data 

collection to test hypotheses based on the 

numerical measurement and statistical analysis, to 

establish patterns of behavior and test theories” 
[31]. On the other hand, for Bernal, correlational 

research “has the purpose of showing or 

examining the relationship between variables or 
results of variables” [32]. That is, “to know the 

relationship or degree of association that exists 

between two or more concepts, categories or 

variables in a particular sample or context” [31].  

The research in turn fell within the type of field 

study, since “the data of interest are collected 

directly from reality” [33], which in our case are 

the children born to mothers who were or were not 

affected by Zika during their pregnancy. 

Thus, it is expected to perform a complete 

characterization of the population under study to 

identify the possible relationship between the 
affectation of Zika on the mother in her pregnancy 

process and the presence of some affectations in 

the performance of their children in the Valientes 

del Futuro program in the city of Cúcuta. 

 

2.2 Study design 

This research could be defined as non-
experimental design research because “it is 

conducted without deliberate manipulation of 

variables and only observing the phenomena in 
their natural environment to analyze them” [31]. 

In which we sought to describe relationships 

between two or more categories, concepts or 

variables at a given time, which in our case are the 
children born to mothers who were or were not 

affected by Zika during their pregnancy. 

 

2.3 Operating assumptions 

According to Hernández et al. [31], correlational 

hypotheses specify the relationships between two 
or more variables. Therefore, the following 

assumptions are made: 

- Null Hypothesis (H0): Zika virus infection in 

children, acquired during gestation, limits 

maturational age-specific performance skills. 

- Alternative Hypothesis (H1): Zika virus 
infection in children, acquired during gestation, 

does not limit maturational age-specific 

performance skills. 

- Research hypothesis of relationship: The 
variables, zika virus infection in children, acquired 

during gestation, and maturational age-specific 

performance skills. 

 

2.4 Sample 

The type of sample is non-probabilistic, given that 

the choice of the elements does not depend on 
probability but on causes related to the 

characteristics of the research. Regarding the 

population under study, it is worth clarifying that 

to assess the infant it is necessary to have the 
informed consent of the parents, given their 

condition of being minors and in special 

conditions, and they were included with the 

following selection criteria:  

 

a) Inclusion (study cohort) 

The child of a pregnant mother whose pregnancy 

developed between 2015 and 2016 during the 

epidemic phase of the Zika virus, attended the 

Erasmo Meoz University Hospital in the city of 
Cúcuta and was considered as a case of gestational 

Zika. 

Child between 3 and 5 years of age belonging to 

the Valientes del Futuro program, with the 

aforementioned maternal history.  

3. Child is considered as a case of congenital Zika, 

according to clinical history. 
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b) Inclusion (control cohort) 

Boys or girls, schoolchildren aged 3 to 5 years 

belonging to the Jaime Prieto Amaya School with 
no immunological history of Zika virus infection, 

nor the history of diagnosed congenital or 

acquired pathology. 

 

2.5 Data Collection Techniques 

According to Arias, a research technique is 

understood as “the procedure or particular way of 
obtaining data or information” [34]. 

Consequently, the Abbreviated Developmental 

Scale (EAD-1), a test designed by the Colombian 
Ministry of Health and sponsored by UNICEF, 

was used for the present study.  

It is composed of 120 dichotomous response items 

distributed in four groups of 30 items to assess 

gross motor, fine motor, language and social 
personality [26]. It uses the following normative 

parameters for the evaluation of the development 

of children under 108 months of age (Table 1). 

 

 

Table 1. Normative parameters for developmental assessment of children under 108 months of age. 

Age 

in 
Mo

nths 

Gross Motor Skills 

(A) 

Fine Motor Skills 

(B) 

Hearing and Speech 

(C) 

Social Personnel (D) Total 

Al

ert 

M

ed

iu

m 

Me

diu
m 

Hig

h 

Hi

gh 

Al
er

t 

Me

dio 

Me

diu
m 

Hig

h 

Hi

gh 

Al
er

t 

Me

dio 

Me

diu
m 

Hig

h 

Hi

gh 

Ale

rt 

Me

dio 

Me

diu
m 

Hig

h 

Hig

h 

Ale

rt 

Me

dio 

Me

diu
m 

Hig

h 

Hig

h 

1-3 0-

1 

2-

3 

4-5 6

+ 

0 

-1 

2-3 4-5 6

+ 

0-

1 

2-3 4-5 6+ 0-1 2-3 4-5 6+ 0-6 7-

13 

14-

22 

23 

4-6 0-

4 

5-

6 

7-9 10

+ 

0-

4 

5-6 7-9 10

+ 

0-

4 

5-6 7-9 10

+ 

0-4 5-6 7-9 10+ 0-

18 

19-

26 

27-

34 

35 

7-9 0-

7 

8- 

9 

10-

12 

13

+ 

0-

7 

8-9 10- 

12 

13

+ 

0-

7 

8-9 10-

12 

13

+ 

0-7 8-9 10-

12 

13+ 0-

30 

31-

38 

39-

46 

47 

10-

12 

0-

10 

11

-

12 

12-

15 

16

+ 

0-

10 

11-

12 

12-

15 

16

+ 

0-

10 

11-

12 

12-

15 

16

+ 

0-

10 

11-

12 

12-

15 

16+ 0-

42 

43-

50 

51-

58 

59 

13-

18 

0-

13 

14
-

15 

16-

18 

19

+ 

0-

13 

14-

15 

16-

18 

19

+ 

0-

13 

14-

15 

16-

18 

19

+ 

0-

13 

14-

15 

16-

18 
19+ 0-

54 

55-

62 

63-

70 
71 

19-

24 

0-

16 

17

-

18 

19-

21 

22

+ 

0 

-

16 

17-

18 

19-

21 

22

+ 

0-

16 

17-

18 

19-

21 

22

+ 

0-

16 

17-

18 

19-

21 

22+ 0-

66 

67-

74 

75-

82 

83 

25-

36 

0-

19 

20

-

21 

22-

24 

25

+ 

0-

19 

20-

21 

22-

24 

25

+ 

0-

19 

20-

21 

22-

24 

25

+ 

0-

19 

20-

21 

22-

24 

25+ 0-

78 

79-

86 

87-

94 

95 



1805                                                                                                                        Journal of Positive Psychology & Wellbeing 

© 2021 JPPW. All rights reserved 

Age 

in 
Mo

nths 

Gross Motor Skills 

(A) 

Fine Motor Skills 

(B) 

Hearing and Speech 

(C) 

Social Personnel (D) Total 

Al

ert 

M

ed

iu

m 

Me

diu
m 

Hig

h 

Hi

gh 

Al
er

t 

Me

dio 

Me

diu
m 

Hig

h 

Hi

gh 

Al
er

t 

Me

dio 

Me

diu
m 

Hig

h 

Hi

gh 

Ale

rt 

Me

dio 

Me

diu
m 

Hig

h 

Hig

h 

Ale

rt 

Me

dio 

Me

diu
m 

Hig

h 

Hig

h 

37-

48 

0-

22 

23

-

24 

25-

27 

28

+ 

0-

22 

23-

24 

25-

27 

28

+ 

0-

22 

23-

24 

25-

27 

28

+ 

0-

22 

23-

24 

25-

27 

28+ 0-

90 

91-

98 

99-

106 

107 

49-

60 

0-

25 

26

-

27 

28-

30 

31

+ 

0-

25 

26-

27 

28-

30 

31

+ 

0-

25 

26-

27 

28-

30 

31

+ 

0-

25 

26-

27 

28-

30 

31+ 0-

102 

103

-

110 

111

-

118 

119 

61-

72 

0-

28 

29

-

30 

31-

33 

34

+ 

0-

28 

29-

30 

31-

33 

34

+ 

0-

28 

29-

30 

31-

33 

34

+ 

0-

28 

29-

30 

31-

33 

34+ 0-

114 

115

-

122 

123

-

130 

131 

74-

84 

0-

31 

32

-

33 

34-

36 

37

+ 

0-

31 

32-

33 

34-

36 

37

+ 

0-

31 

32-

33 

34-

36 

37

+ 

0-

31 

32-

33 

34-

36 

37+ 0-

126 

127

-

134 

135

-

142 

143 

85-

96 

0-

34 

35

-

36 

37-

39 

38

+ 

0-

34 

35-

36 

37-

39 

38

+ 

0-

34 

35-

36 

37-

39 

38

+ 

0-

34 

35-

36 

37-

39 

38+ 0-

138 

139

-

146 

147

-

154 

155 

96-

108 

0-

37 

38

-

39 

40

+ 

 0-

37 

38-

39 

40+  0-

37 

38-

39 

40+  0-

37 

38-

39 

40+ 0-

150 

152

-

158 

   

 

Similarly, an observation sheet was used for the 

evaluation of performance skills in the areas of 
motor skills and praxis, sensory-perceptual skills, 

cognitive skills, emotional regulation skills, 

communication and social skills. It consists of 23 

items for children 3 years old, as well as the 
observation sheet for 4 years old reflects 36 items 

and, finally, the observation sheet for 5 years old 

is composed of 37 items, all with dichotomous 

answers. 

Thus, after confirming the history of Zika virus 

both individual and maternal (in the study court), 

according to the clinical history (as specified), and 

the absence of a history of infection by this agent 
in the control cohort, we proceeded to the 

assessment of performance skills using the 

checklist by age of 3, 4 and 5 and the Abbreviated 
Developmental Scale. For which the maturational 

age of each participant was determined based on 

the findings of the previous activity. Finally, the 
database was filled out with the information 

obtained for statistical analysis. 

 

4. Results 

In the instruments applied, the following findings 
were obtained related to the history of Zika virus 

infection, both individual and maternal during 

gestation, as well as the maturity age and 

execution skills, in which it was found that 60.0% 
of the infants belong to the female sex and 40.0% 

to the male sex, of which 66.7% (10 infants) have 

a chronological age of 3 years, 13.3% (2 children) 
are between 4 years old and the rest 20.0% (3 

children) are 5 years old. It was also shown that 
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40.0% of the mothers of the infants belonged to a 

special care group (displaced). 

Concerning zika virus infection during gestation, 
it was established that the infants born were 

especially related to the antecedent, that all of 

these infants had sequelae of gestational zika 

infection and showed a diagnosis in thirteen of 
them (86.7%) of microcephaly, along with other 

diagnoses such as developmental delay (40.0%), 

Steven Johnson Syndrome (13.3%), epilepsy 

(33.3%) and cerebral palsy (33.3%).  

As this is the starting point to relate whether the 
Zika virus by generating associated congenital 

defects could have an effect on the client's 

performance and with it, the skills, characteristics 

or beliefs that reside in the client according to their 

maturity age (Table 2).  

 

Table 2. Maturational age of infants with Gestational Zika 

Chronologi

cal age 

Mont

hs 

Age 

range in 

months 

(EAD) 

Location 

in the 

items of 

the (EAD) 

Part A - 

gross 

motor 

skills 

Part B - 

fine motor 

skills 

Part C - 

hearing 

and 

language 

Part D - 

social 

personne

l 

Total 

3 years y 

6m 

42 37 - 48 22-23-24 11 11 13 17 52 

3 years 36 25 - 36 19-20-21 7 4 7 5 23 

3 years and 

9m 

45 37 - 48 22-23-24 6 4 7 6 23 

3 years 36 25 - 36 19-20-21 9 0 0 0 9 

3 years and 

y 2m 

38 37 - 48 22-23-24 6 4 7 7 24 

5 years 4m 64 61 - 72 28-29-30 8 9 9 9 35 

3 years and 

7m 

43 37 - 48 22-23-24 9 4 7 10 30 

3 years and 

6m 

42 37 - 48 22-23-24 7 9 7 10 33 

3 years and 

8m 

44 37 - 48 22-23-24 9 6 9 10 34 

3 years 36 25 - 36 19-20-21 5 6 9 9 29 

3 years and 

6m 

66 61 - 72 28-29-30 4 4 10 4 22 

5 years 60 49 - 60 25-26-27 9 6 9 9 33 

4 years and 

2m 

50 49 - 60 25-26-27 11 11 13 17 52 

4 years 48 37 - 48 22-23-24 10 11 13 17 51 
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5 years and 

2m 

62 61 - 72 28-29-30 9 6 9 9 33 

   Min. 

months 

item 

4 months 0 months 0 months 0 months  

   Max. 

months 

item 

11 months 11 months 13 months 17 

months 

 

   Mode 9 months 4 months 7 months 9 months  

  

On the other hand, an excellent trend was found in 

the evaluated areas of development through the 
Abbreviated Developmental Scale and the 

execution skills in infants with gestational Zika 

aged 3, 4 and 5 years, Table 3 shows the weights 

of the scales in each area, as well as their average 
means, standard deviations, minimum and 

maximum maturational age items. Likewise, the 

asymmetry is given to know the distribution of the 
values, whether positive or negative concerning 

the mean, as well as the amount of data that is 

concentrated in the mean (kurtosis). 

 

 

Table 3. Measure of central tendency and dispersion for the assessed areas of development by EAD and 

performance skills for infants with gestational zika aged 3, 4 and 5 years. 

Children 3 years 

of age with 

gestational zika 

Abbreviated Development Scale 

(EAD) 
Execution skills 

Gross 
motor 

skills 

Fine 
motor 

skills 

Hearin
g and 

langua

ge 

Social 

staff 

Motor 
skills 

and 

praxis 

Sensory 
perceptua

l skills 

Cogniti

ve skills 

Emotiona
l 

regulation 

skills 

Communi
cation and 

social 

skills 

4 0 0 0 0 0 0 0 0 

5 4 7 4 0 1 0 0 0 

6 4 7 5 0 1 0 0 0 

6 4 7 6 0 2 0 0 0 

7 4 7 7 0 2 0 0 0 

7 4 7 9 0 2 0 1 0 

9 6 9 10 0 2 0 1 0 

9 6 9 10 0 2 0 1 0 

9 9 10 10 0 2 0 1 0 

11 11 13 17 2 4 2 0 0 

Summation 73 52 76 78 2 18 2 4 0 
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N 10 10 10 10 10 10 10 10 10 

Mean 7,30 5,20 7,60 7,80 0,20 1,80 0,20 0,40 0,00 

Dev. typ. 2,16 3,05 3,31 4,57 0,63 1,03 0,63 0,52 0,00 

Median 7,00 4,00 7,00 8,00 0,00 2,00 0,00 0,00 0,00 

Minimum Item: 4,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 

Maximum Item: 11,00 11,00 13,00 17,00 2,00 4,00 2,00 1,00 0,00 

Pearson's 

skewness 
0,42 1,18 0,54 -0,13 0,95 -0,58 0,95 2,32 - 

Kurtosis 0,24 0,13 0,09 0,17 0,00 0,14 0,00 5,00 - 

Quartile 1 2,7

5 
5,75 4 7 4,75 0 1 0 0 0 

Quartile 3 8,2

5 

9 6,75 9,25 10 0 2 0 1 0 

10th 

percentile 

1,1 4,1 0,4 0,7 0,4 0 0,1 0 0 0 

90th 

percentile 

9,9 10,8 10,8 12,7 16,3 1,8 3,8 1,8 0,1 0 

Children 4 years 
of age with 

gestational zika 

Part a - 

gross 
motor 

skills 

Part b - 

fine 
motor 

skills 

Part c - 

hearing 
and 

langua

ge 

Part d - 

person
al 

social 

Motor 

skills 
and 

praxis 

Sensory 

perceptua

l skills 

Cogniti

ve skills 

Emotiona

l 
regulation 

skills 

Communi

cation and 
social 

skills 

10 11 13 17 0 1 0 0 0 

11 11 13 17 0 1 0 0 0 

Sum 21 22 26 34 0 2 0 0 0 

N 2 2 2 2 2 2 2 2 2 

Mean 10,50 11,00 13,00 17,00 0,00 0,20 0,00 0,00 0,00 

Tip deviation 0,71 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 

Children 5 years 

of age with 

gestational zika 

Parte a 
- 

motrici

dad 

gruesa 

Parte b - 
motricid

ad fina 

Parte c 
- 

audició

n y 
lenguaj

e 

Parte d 
- 

person

al 

social 

Destrez
as 

motora

s y 

praxis 

Destrezas 
sensoriale

s 

perceptua

les 

Destrez
as 

cognitiv

as 

Destrezas 
regulació

n 

emociona

l 

Destrezas 
comunicat

ivas y 

sociales 

8 6 9 9 0 1 0 0 0 

9 6 9 9 0 1 0 0 0 
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9 9 9 9 0 1 0 0 0 

Sum 26 21 27 27 0 3 0 0 0 

N 3 3 3 3 3 3 3 3 3 

Mean 8,67 7,00 9,00 9,00 0,00 0,30 0,00 0,00 0,00 

Tip deviation 0,58 1,73 0,00 0,00 0,00 0,00 0,00 0,00 0,00 

 

According to the criteria evaluated for 3-year-old 
infants with gestational Zika, it is observed that 

the values of gross motor skills, fine motor skills, 

hearing and language, as well as motor skills and 
praxis, cognitive skills, emotional regulation 

skills, communication and social skills are skewed 

to the right and are concentrated far from the 

mean, except for the personal and social area and 
sensory-perceptual skills, where the distribution is 

approximately skewed and their values are far 

from the mean.  

That is, the kurtosis and skewness values for each 
area evaluated with the EAD and performance 

skills, allow us to conclude that the scores have an 

asymmetric distribution to the right and 
leptokurtic, except for the personal and social part 

which is asymmetric to the left and leptokurtic. 

While perceptual sensory skills indicate that there 
is a presence of the minority of data on the left side 

of the mean, a trend of kurtosis shows a slight or 

weak concentration of data around the mean. On 

the other hand, for children 4 and 5, the data were 
not representative, although they follow the same 

trend as for the 3-year-old infants with gestational 

Zika and their correlation of the areas evaluated 
concerning the maturational age shown in Tables 

4 and 5.  

 

 

Table 4. Correlation of Gross Motor vs Motor Skills and Praxis along with Correlation of Overall Totals 

Execution Skills vs Overall Totals EAD la for 3-year-old infants with gestational zika. 

Motor skills and praxis 

For n=10 R P 

Gross motor skills 0,601 0,066 

Total Global EAD 

For n=10 R P 

Overall totals Execution Skills 0,853 0,002 

 

In Table 4, the weighting of motor skills and 
praxis found a correlation coefficient of 0.601 

(moderate) and in the same the performance skills 

of 3 year old children with gestational zika 

obtained a correlation of 0.853 (strong). 
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Figure 1. Scatterplot of Performance Skills and overall, EAD totals of 3-year-old infants with Gestational 

Zika. 

 

5. Discussion 

The research allows to see the results found that 

children born with Zika virus infection during 
gestation are related to other diagnoses and 

pathologies that have a level of affectation on the 

maturational age and performance skills in these 
infants. Thus, the results are consistent with the 

approach of Arroyo [20] who points out that the 

Zika virus spectrum includes congenital defects 
associated with microcephaly (hearing loss and 

ophthalmologic defects), as well as epilepsy, 

intellectual disability, among others, as shown in 

Table 2.  

Table 2 shows that the maturational age of infants 
with gestational Zika shows an age range on the 

abbreviated developmental scale (EAD) that is 

very different from the chronological age. Since 
these children should have a maturational age of 

37 to 48 months (53.3%). While 20.0% are at a 

maturational age of 25 to 36 months. The rest of 

the infants are between 49 to 60 months (13.3%) 
and the others are between 61 to 72 months 

(13.3%).  

However, in the same Table 2, it was shown in the 

evaluation that gross motor skills are between the 
minimum item of 4 months and the maximum item 

of 11 months, with a trend of greater frequency in 

the data distributions of the 9-month-old infants 

(age range 7 to 9 months according to EAD), in 
which these children barely hold themselves 

seated with help, as well as crawl in the prone 

position and sit up on their own. Regarding fine 

motor skills, the results found are between zero (0) 
and 11 months, with a mode of greater frequency 

of data of 4 months, that is, a range of maturity age 

from 4 to 6 according to EAD, in which infants 
can grasp objects voluntarily, hold an object in 

each hand and pass objects from one hand to 

another.  

Regarding hearing and language, it was clarified 

that the findings found a range from zero (0) to 13 
months, with a frequency mode of 7 months. This 

indicates that most of the infants are with a 

maturational age of 7 to 9 months according to 
EAD, in which infants can pronounce 3 or more 

syllables, ring the bell and say a clear word. 

Meanwhile, concerning the evaluation of the 
personal and social part, it was found that the 

minimum item is zero and the maximum item is 

17 months, with a frequency mode of 9 months. 

This indicates that most infants with gestational 
Zika are located in this area with a maturational 

age of 7 to 9 months according to EAD, where 

0

10

20

30

40

50

60

0 1 2 3 4 5 6 7 8 9

To
ta

le
s 

G
lo
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they can help hold a cup to drink, react to their 

image in the mirror and imitate clapping. 

Thus, the Abbreviated Developmental Scale 
(EAD) is a tool to pre-screen for global and 

general abnormalities in motor, language, social 

and coordination areas. Because the more distant 

the maturational age is from the chronological age, 
the greater the degree of affectation that the child 

has in his development. In addition, the data 

revealed in Table 2 shows that the development in 
chronological age is not under the life stages of 

infants infected with gestational Zika, in the 

maturity of skills and abilities. 

This coincides with the statement of the Ministry 

of Health of Argentina [20] that various arbovirus 
infections can affect the maturational age of 

children and, thus, executive skills, as evidenced 

by the findings in Table 3 where the measures of 
central tendency and dispersion for the evaluated 

areas of development through EAD and executive 

skills for infants aged 3, 4 and 5 years were 
reported, It was found that in gross motor skills for 

3-year-old infants, the mean value was 7.30 with a 

standard deviation of 2.16 points, a median of 7 

months and the minimum and maximum value of 

4 and 11 months, respectively.  

For fine motor skills, the mean value found was 

5.20 and a standard deviation of 3.05 points, with 

a median of 4 months and a minimum value of 0 
and a maximum of 11 months. For hearing and 

language, the mean value was 7.60 with a standard 

deviation of 3.31, a median of 7 months and the 

minimum and maximum values between 0 and 13 
months, respectively. Regarding the personal and 

social area, a mean of 7.80 and a standard 

deviation of 4.57 points was found. With a median 
of 8 months and a minimum value in months of 

zero (0) and a maximum of 17.  

As can be seen, the areas of least progression are 

fine motor and gross motor, while the personal and 
social areas present a better evolutionary ascent. 

This is related to the execution skills since the 

sensory-perceptual skills achieved a low mean 

value of 1.8 and a standard deviation of 1.03. 
Followed by motor skills and praxis with a mean 

of 2.0 and a standard deviation of 0.63 points that 

present a lower progression in executive skills to 
perform actions or behaviors used by the infant to 

locate, identify and respond to visual and tactile 

sensations to move and physically interact with 

objects.  

The other executive skills acquired for cognitive 

skills (mean of 2.0 and standard deviation of 0.63 

points) and emotional regulation skills (mean of 

4.0 points and standard deviation of 0.52 points). 
The communicative and social skills obtained a 

mean value and standard deviation of zero (0). 

The latter skills are consistent with the findings 

found in Table 2, where it was shown that in 
hearing and language the highest maturation item 

was 13 months and a frequency mode of 7 months, 

for this reason, the communicative and social 

skills are delayed in development due to various 
affectations (microcephaly, developmental delay, 

cerebral palsy, epilepsy, among others) that seem 

to be unable to perform the tasks typical of their 
chronological age. This coincides with Escudero 

[24] who maintains that maturation and growth go 

hand in hand with cognitive, social, affective and 

language development. 

All of the above implies that infants with 

gestational Zika may develop very few cognitive, 

communication, emotional regulation, motor 

(gross and fine), sensory and perceptual skills that 
allow them to perform the demands of an activity 

involving things and mechanical actions of the 

body, as well as social requests to carry out the 
activity, and the functions and structures of the 

body used during the performance of the activity 

for chronologically healthy infants of 3 years of 

age. This is in agreement with the Spanish Society 
of Gynecology and the Spanish Society of 

Pediatric Infectious Diseases [17] who argue that 

infants infected by the Zika virus produce 
developmental disorders of the neurological 

system.  

The above shows that gross motor skills of 3-year-

old infants with gestational Zika correlate 
positively with their motor skills and praxis (see 

Table 4), where the p-statistic value (p = 0.066< 

0.05) is above 0.05 and the correlation coefficient 

(r) for gross motor skills and motor skills and 
praxis is 0.601, which shows a statistically 

moderate correlation between these two areas. 

Hence, the moderate correlation between children 
with gestational Zika virus infection and 
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maturational age-appropriate skills, little or no 

development of gross motor skills because these 
involve results in the actions and behavior of 

motor skills and praxis.  

Thus, the performance skills are positively 

correlated with the results obtained from the EAD 

of 3-year-old infants with gestational Zika, (p< 
0.05). In that sense, the statistical value (p = 0.002) 

is below 0.05 and the correlation coefficient (r) for 

these two variables is 0.853 as shown in (Table 5) 
indicating a statistically strong correlation 

between them. 

Therefore, it is demonstrated that there is a strong 

correlation between the variables of Zika virus 

infection in boys and girls, acquired during 
gestation and the execution skills of the 

maturational age. This indicates that performance 

skills involve maturational age outcomes in the 
actions and behaviors of infants with gestational 

Zika.  

Finally, taking into account the research 

hypothesis proposed, the null hypothesis is 
accepted, since it has been found that Zika virus 

infection in children, acquired during gestation, 

strongly limits the performance skills 

characteristic of the maturational age in this 
population. This provided an answer to the third 

objective since it was determined that there is a 

relationship between gestational zika virus 
infection and execution skills, which allows 

describing and appreciating the adjustments from 

the occupational therapy approach to the inquiries 

and practices about the ability of skills in the 
effective performance of infants with gestational 

zika.  

In the development of this research, there were 

some limitations associated with the various 
phases of the process, for example, in the phase of 

identification of informants, problems arose in 

accessing the medical records of mothers in which 
it is identified that during their gestation process 

they had been affected by Zika, which is 

complemented with the screening that was 

performed to infants at birth to verify the presence 

of the genotype of this pathology.  

When the infants were evaluated, it was necessary 

to guarantee the resources to travel to the 

university, since this activity could not be carried 

out at the hospital. Finally, another limitation was 

being able to consolidate a relatively large sample 
size that met the criteria for inclusion in the 

research. It is recommended for future research the 

development of rehabilitation processes aimed at 

improving the conditions of these affected infants, 

as a complement to this work. 

 

6. Conclusions  

With this research, not only is it possible to 
recognize the EAD as a useful instrument to 

evaluate children born with Gestational Zika, but 

also the correlation between the skills and abilities 

that infants show in the actions or behaviors they 
carry out in their execution and their maturational 

development. 

The deductions found here contribute to the 

follow-up of the maturational age and 
development of infants with Gestational Zika, to 

the disposition and suggestion of therapists and 

parents, by being able to evaluate if the motor 

skills and praxis advance, as well as the perceptual 
sensorial skills, emotional regulation, cognitive, 

communication and social skills in their different 

evolutionary moments, according to what is 
expected for their chronological age in their 

different areas of fine gross motor skills, language 

and the personal-social area and for their condition 
of human development in all its dimensions and 

basic social and cultural process. 

Thus, there is a correlation for infants with 

Gestational Zika to have a strong affectation in the 

actions or behaviors that the person has to move 
and interact physically with activities, and objects 

and therefore perform a learned motor activity. It 

could be that these actions or behaviors were 
affected to locate, identify, select, associate, 

organize or remember sensory events or other 

skills that include cognitive, communication or 

social skills. 

This is the effect of this future research; to 
determine the maturational age and performance 

skills of the prioritized children of the Brave for 

the Future Program and the control population by 
employing the Abbreviated Development Scale 

and checklist, as well as to describe the level of 

affectation in these performance skills and 
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maturational age that are associated with the 

evolutionary process of the children of the Brave 
for the Future Program with neonatal Zika virus 

infection, especially in the aforementioned area 

and skills associated with the future evolutionary 

development of these children in habits, routines 
and specific and automatic behaviors that may be 

useful or detrimental that may serve the 

occupational therapy profession to positively 

influence the client's life. 
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