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Abstract

The infant of a mother with gestational diabetes (IDM) is a newborn with high neurological risk and can not ensure an evolution-
ary pattern in his neurodevelopment; therefore, he must be monitored during the first years of life. The objective of this research is 
to describe the neurodevelopment of infants of mothers with gestational diabetes at 1 - 6 years of age born in the National Institute 
of Perinatology, through a retrospective longitudinal study. The sample consisted of 46 participants; 17 boys and 29 girls, children of 
mothers with gestational diabetes born between 2000 and 2010, who were assessed with the Bayley II Development Scale at the first 
and second years of life and the Stanford-Binet Intelligence Scale 4th ed. at the 3rd, 4.5 and 6 years. The results show that IDM have a 
slight delay in the Psychomotor Developmental Index in the first two years that does not affect scores in the Intellectual Quotient at 
3-6 years, obtaining scores within the normal range.
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Introduction 
Infants of mothers with gestational diabetes (IDM) have been 

the object of studies due to complications during pregnancy and 
birth, considering them newborns with a high neurological risk. 
According to the National Confederation of Pediatrics in Mexico 
[1] they are children with more probabilities of presenting devel-
opmental impairments, which may be cognitive, motor, sensory or 
behavioral.

Studies on neurodevelopment of IDM report that, not only due 
to their birth condition and their genetic load, but also the influ-
ence of the environment, there are differences in neurodevelop-
ment compared to infants born to healthy mothers. Nevertheless, 
knowing the degree of impairment depends on multiple individual 
and environmental factors, from the mother’s pregnancy to the 
child’s adult life [2,3].

The concept of neurodevelopment involves a multifactorial 
process that generates and expresses itself on the interactions of 
people with their environment; in other words, it is the result of 
the intersection of genetic and sociocultural factors and can be un-
derstood as the development manifested as of the development of 
the brain as a whole. It is defined by Gutiérrez., et al. [5] as the ex-
ternal manifestation of the maturity of the nervous system, which 
starts very early in intrauterine life and continues many years after 
birth.

In the appropriate context, the assessment of neurodevelop-
ment allows for an estimation of what is happening in brain de-
velopment. Identifying the risk of brain damage, as expressed by 
neurodevelopmental impairments, allows for an intervention. 
The faster the proper stimulation is provided, the better the uti-
lization of brain plasticity and other benefits; in some cases de 
consequences will be minor [2,5]. Early intervention includes the 
processes of prevention, diagnosis and intervention, with the ob-
jective of enhancing the infant’s abilities so that he can be inte-
grated adequately into society [6]. One of the more widely used 
tools to monitor neurodevelopment is the measurement of physi-
cal growth and nutritional status; nevertheless, appropriate age- 
behaviors also define a normal development [3]. Psychological 
test batteries help to compare observed behavior with expected 
behavior, thus quantifying development achieved [5,7]. There are 
different tests applied during the first years of life, such as Battelle 
(Battelle Developmental Inventory), DENVER, EDI (Infant Devel-
opment Scale), and the Bayley Scale of Infant Development (BSID), 

used in clinical research. On the other hand, in school-age children 
intelligence tests are used, such as Wechsler, Stanford-Binet and 
Kaufman Brief Intelligence Test, amongst others, assessing differ-
ent abilities of cognitive development [8]. The decision to use one 
test or another is based on the resources available and the profile 
of the examiner [5].

The infant of a mother with gestational diabetes

A history of gestational diabetes represents a risk factor for the 
evolution of diabetes mellitus type 2, arterial hypertension, obesity 
and metabolic syndrome in the mother as well as the child. Due 
to the fact that gestational diabetes creates a sub-optimal environ-
ment associated with high levels of glucose, IDM are characterized 
by neurological impairments and consequentially, cognitive im-
pairments [2,3,9,10].

Most neurological dysfunctions occur during the second half of 
pregnancy, and may consequentially damage migration processes, 
cellular differentiation, cortical neuron stratification, myelinization 
and synapses formation. Deficits in cognitive functions have been 
observed in relation to the hippocampus, structure in charge of 
memory and vulnerable to chronic hypoxia and iron deficits [11].

Studies have mainly focused on genetic malformations and on 
interventions during the neonatal period, where it has been ob-
served that IDM have an abnormal neurological development [12], 
leading to suspect that this condition may have long-term adverse 
effects.

Infants have shown a normal psychomotor developmental and 
mental index at two years, but compared to infants of healthy 
mothers, these indexes turn out lower [13]. In later years, when 
assessing cognitive development through intelligence and neu-
ropsychological tests, Bolaños., et al. [14] describe a tendency in 
IDM to present a lower level of intelligence and a greater number 
of perseverative answers, which explains the lack of cognitive flex-
ibility regarding the ability to adapt to environmental changes, and 
a lower performance in tasks related to graphic abilities, related to 
a deficit in fine motor skills. Temple., et al. [15] found in his studies 
lower scores in working memory, Dionne., et al. [16] in expressive 
language and Ornoy [11] a greater amount of mild neurological 
signs. Although low scores are reported for the aforementioned 
areas, they are mostly not statistically significant when compared 
with control groups [9,14,17,18].
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Nielsen., et al. [19], Ornoy [11], Ratzon [20] have considered the 
normal intelligence scores in IDM to be the result of a better gly-
cemic control during pregnancy; it has been found that the earlier 
the detection, the better the outcomes will be for the health of the 
mother-child binomial [2].

Other studies underpin that a good cognitive performance is 
the result of shared family characteristics such as socioeconomic 
level and educational level of the parents [21,22], more than intra-
uterine causes during gestation. This could contrast with studies 
revised by Vargas-Rubilar and Arán-Filippetti [23] that consider 
upbreeding patterns, stimulation, family climate and attachment 
all influence in children’s better cognitive development.

In the neurobehavioral area, it has been observed that IDM 
have a greater prevalence of Attention Deficit Hyperactivity Dis-
order (ADHD). This is a disorder characterized by a persistent 
pattern of inattention, hyperactivity or impulsivity that interferes 
with academic activity, family and social environment. Studies in 
IDM report ADHD occurs more frequently in populations with a 
low socioeconomic level [17], although these attention problems 
do not have a negative impact on intelligence scores [18].

Different studies have tried to describe and explain conse-
quences of IDM in neurodevelopment, finding low intelligence 
scores when compared to healthy children; however, these intel-
ligence scores may be normal in IDM [15,24].

The study of neurodevelopment in IDM in Mexico is very scarce 
because of methodological limitations, and the few studies existing 
today focus their perspective on comorbidities at birth; however 
there is a lack of longitudinal studies that offer scientific evidence 
on neurodevelopment in IDM [14,21]. 

Objective of the Study
The objective of this study is to describe the neurodevelopment 

of infants of mothers with gestational diabetes from 1-6 years of 
age born at the National Institute or Perinatology.

Materials and Methods
Due to the lack of information on long-term neurodevelopment 

of IDM in Mexico, this study is considered exploratory, limited to 
describing the dimensions of neurodevelopment. The sample was 
comprised of 46 participants; 17 male and 29 female, all children 
of mothers with gestational diabetes, born between 2000 and 
2010 at the National Institute of Perinatology and participating in 

the Pediatric Follow-up program. Being a longitudinal, retrospec-
tive, cohort design, these infant’s neurodevelopment was assessed 
annually, the first assessment being at one year of age, followed by 
a second assessment at two years of age, and successively until 6 
years of age.

Instruments

The instruments used to measure neurodevelopment are: 1) 
Bayley II Scale of Infant Development (1993) [25]: assesses the 
development of children from 1 to 42 months of age and consists 
of a mental scale and a psychomotor scale. The Mental Scale: as-
sesses memory abilities, habituation, problem solving, numerical 
concepts, generalization, classification, vocalization and language 
skills, social skills, among others; it has a reliability of 0.75 to 0.93. 
The Psychomotor Scale assesses the control of thick and thin mus-
cle groups, with a reliability of 0.65 to 0.90. The results of the Men-
tal Scale as well as the Psychomotor Scale are expressed in typical 
scores or Developmental Indexes that present a mean of 100, with 
typical deviations of 16 and 15, respectively, and are classified in 
the following way: 116 or greater: Accelerated development; 85-
115 Within normal limits; 70-84 Mild delay in development; 69 or 
less: Significant delay in development.

Stanford Binet Intelligence Scale 4th Ed. By Terman Merril 
(Thorndike, Hagen and Santler, 1986) [26]: used from 2 to 23 years 
of age, with a reliability of 0.91 with an IQ less than 0.70 and 0.90 
for an IQ greater than 129. Made up of four areas:

•	 Verbal reasoning: Assesses word knowledge, verbal com-
prehension, cultural or family history, social judgment and 
common sense, knowledge of conventional norms, practical 
judgment and knowledge of the environment.

•	 Visual abstract reasoning: Assesses hand-eye coordina-
tion, visual spacial integration and comprehension, ability to 
analyze and synthesize.

•	 Numerical reasoning: Assesses the ability to apply numeri-
cal reasoning to problem solving, concentration, attention, 
short term memory and perception. 

•	 Short term memory: Assesses visual and auditory memory, 
involving attention and concentration.

•	 Standardized classification by area and total scores by 
areas: > 132 Very superior, 121 - 131 Superior, 111 - 120 
High Average, 89 - 110 Average, 79 - 88 Low Average, 68 - 78 
Slow learning, ≤ 67 Mental retardation.
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Process

The review was made from the hospital database by locating 
236 IDM that were seen at the pediatric follow-up, revising the 236 
clinical files in order to capture data and verifying the diagnosis 
of diabetes, and that the children had attended their first appoint-
ment to psychology at one year of age, two years of age and consec-
utively until six years of age. At the end the sample consisted of 46 
participants; 17 male and 29 female, who attended all their yearly 
assessments. Data was taken from their file including results from 
the Bayley II Scale of Infant Development and the Stanford Binet 
Intelligence Scale, date of birth, weeks of gestation, weight at birth, 
medical complications at birth, mother’s age and sociodemograph-
ic data.

Results
The results are presented in three sections. The first includes 

sociodemographical data of the family of the IDM. The second in-
cludes the results related to the birth of the IDM and the third in-
cludes neurodevelopmental results.

Sociodemographic data

The mean age of the mother’s pregnancy was 35.7 years (SD= 
6.7). 70% of the sample were singleton pregnancies, followed by 
17% twin pregnancies and 13% triplets. Sociodemographical data 
of the families of IDM are shown on table 1.

The mean weight of IDM at birth was 1703g (SD = 656) and 
for the weeks of gestation the median was 33 (DE = 3). These are 
classified as shown in table 2, where it can be observed that almost 
89% are males that did not reach 37 weeks of gestation and 50% 
had a birth weight less than 1500g.

Concerning comorbidities of IDM at birth, the most significant 
ones are metabolic disorders including hypoglycemia, hypergly-
cemia and hypocalcemia; however in this population there was a 
low incidence. Pulmonary pathology including respiratory distress 
syndrome, transient tachypnea of the newborn, pneumonia, atelec-
tasis, among others, followed by multifactorial hyperbilirubinemia 
and intrauterine growth restriction were more frequent. Broncho-
pulmonary dysplasia, periventricular leukomalacia and perinatal 
asphyxia occur in a smaller percentage as shown in graph 1. Given 
the average number of diseases of 4 ± 2, it is necessary to point out 
that each infant could present one or more of these comorbidities, 
the minimum being one and the maximum eleven. 

Pertaining to neurodevelopment, children were assessed at one 
and two years by the Bayley II Scale of Infant Development and at 

n %
Mother’s level of education
None 3 (7)
Elementary 15 (33)
Middle school 20 (43)
High school 8 (17)
Bachelor 8 (17)
Father’s level of education
None 5 (9)
Elementary 7 (16)
Middle school 12 (26)
High school 13 (29)
Bachelor 9 (20)
Mother’s occupation
Housewife 31 (67)
Commerce 5 (11)
Trade 3 (6)
Professional 8 (16)
Father’s occupation
Commerce 5 (11)
Trade 27 (65)
Professional 11 (24)
Not known 3 (6)
Type of family
Nuclear 15 (33)
Nuclear Three generation 16 (35)
Single parent 9 (19)
Rebuilt 4 (9)
Other 2 (4)
Planned pregnancy
Yes 24 (52)
No 21 (48)
Pregnancy number
1 22 (48)
2 12 (26)
3 8 (17)
4 4 (9)
Loss of pregnancy
0 30 (61)
1 10 (26)
2 6 (9)

Table 1: Sociodemographic data of the family of IDM (n = 46).



Assessment of Neurodevelopment of Infants of Diabetic Mothers 6 Year Follow-up

14

Citation: Jiménez-Quiroz Rosalía., et al. “Assessment of Neurodevelopment of Infants of Diabetic Mothers 6 Year Follow-up”. Acta Scientific Women's 
Health 3.4 (2021): 10-19.

N %
Weight
≤ 1000g 6 (13)
1001 - 1500g 17 (37)
1501 - 2500 18 (39)
≤ 2501 5 (11)
Weeks of gestation
≤ 28 3 (7)
28.1 - 33.6 19 (41)
34 - 36.6 18 (39)
≤ 37 6 (13)

Table 2: Weight at birth and weeks of gestation of Infants of 
mothers with gestational diabetes (IDM) (n = 46).

Graph 1: Comorbidities in IDM. 
Note: Pulmonary pathology (Respiratory distress syndrome, 

Transient tachypnea of the newborn, Membrane hyaline  
disease) MFHB: Multifactorial Hyperbilirubinemia; IUGR:  

Intrauterine Growth Restriction; IVH: Intraventricular  
Hemorrhage; BPD: Bronchopulmonary Dysplasia.

three and six years by the Stanford-Binet Intelligence Test by Ter-
man Merril, reporting the following data.

According to the classification by Bayley II, during the first 
year of life there was a normal Mental Developmental Index (MD) 
reported for most cases; the Psychomotor Developmental Index 

(PDI) is located in the category of Mild Developmental Delay. At two 
years most children are located in the range of Mild Developmental 
Delay for both Mental (MDI) and Psychomotor (PDI) indexes. From 
three to six years the Intellectual Quotient is found more commonly 
within average (See graph 2).

Graph 2: Neurodevelopment in IDM. 
Note: n = 46, MDI1: Mental developmental index at 1 year; PDI1: 

Psychomotor developmental index at one year; MDI2: Mental 
developmental index at 2 years; PDI2: Psychomotor  

developmental index at 2 years; IQ 3: Intellectual quotient at 3 
years of age; IQ 4: Intellectual quotient at 4 years of age; IQ 5:  

Intellectual quotient at 5 years of age; IQ 6: Intellectual quotient 
at 6 years of age.

As observed in table 3, MDI for the first year presents a greater 
mean in relation to PDI. During the second year, the MDI mean de-
creases in relation to the first year and PDI stays the same, with low 
scores that classify as mild developmental delay. 

1 year 2 years
M ± S D M ± S D

MDIa 91.87 ± 17.9 84.48 ± 17.3*

PDIb 79.07 ± 18.4* 80.98 ± 20.2*

a: MDI Mental developmental index; b: PDI psychomotor develop-
mental index; *: Mild developmental delay.

Table 3: Average mental and psychomotor developmental  
indexes in IDM at one and two years of age.

Regarding IQ for 3 - 6 years, a tendency to increase can be ob-
served in scores as well as IQ, just as in the areas it comprises. The 
lowest means are for Visual Abstract Reasoning and Numerical 
Reasoning at three years of age (See table 4).
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3 years 4 years 5 years 6 years
M ± S D M ± S D M ± S D M ± S D

IQ 92.11 ± 10.2 96.52 ± 
12.3

100.26 ± 
11.1

103.35 ± 
11.6

VR 91.13 ± 13.3 98.09 ± 
15.0

102.30 ± 
12.0

102.43 ± 
14.5

VAR 88.57 ± 20.6 * 94.39 ± 
18.7

97.09 ± 
15.4

103.43 ± 
13.4

NR 81.78 ± 35.1 * 95.61 ± 
21.4

105.22 ± 
14.4

108.76 ± 
12

STM 92.61 ± 15.9 94.80 ± 
11.7

95.74 ± 
10.3

96.72 ± 
12.1

IQ= Intellectual Quotient, VR=Verbal Reasoning, VAR= Visual Ab-
stract Reasoning, NR= Numerical Reasoning, STM= Short Term 
Memory * Below average.

Table 4: Average scores of the intellectual quotient scale in IDM 
at 3, 4, 5 and 6 years (n = 46).

Neurodevelopment and birth weight

For further analysis, the weight at birth was considered with 
the purpose of knowing what other factors influence in neuro-
development. Based on the classification observed in table 2, the 
sample was classified into two groups. The first group had a birth 
weight equal to or less than 1500g and the second group had a 
birth weight equal to or greater than 1501g; both groups consisted 
of 23 infants. Given that there was significance in the normality 
test and both groups had the same variance, the t Student test was 
used to compare these groups.

The results are observed in table 5: for all assessments of IDM 
with a birth weight equal to or less than 1500g, there was a lower 
mean compared to IDM with a birth weight equal to or greater 
than 1501g, for both MDI and PDI, as well as IQ; however, a statis-
tically significant difference was found only in the first year MDI, 
the group of IDM with a birth weight ≥ 1501g being the one with a 
greater score (M = 97.48) compared to IDM with a birth weight of 
≤ 1500g (M = 86.26).

≤ 15000g 
(n = 23)

>1500g  
(n = 23)

Student’s t 
test p

M M
MDI 1 year 86.26 97.48 -2.214 .032*
PDI 1 year 75.30 82.83 -1.492 .143
MDI 2 years 80.91 88.04 -1.322 .193
PDI 2 years 75.48 86.48 -1.89 .064
IQ 3 years 91.48 92.74 -.414 .681
VR 89.35 92.91 -.905 .370
VAR 85.13 92.00 -1.129 .265
NR 74.70 88.87 -1.381 .174
STM 91.70 93.52 -.384 .703
IQ 4 years 94.00 99.04 -1.399 .169
VR 95.26 100.91 -1.228 .207
VAR 90.26 98.52 -1.511 .138
NR 89.65 101.57 -1.942 .059
STM 93.87 95.74 -.534 .596
IQ 5 years 95.48 105.04 -3.177 .003*
VR 98.39 106.22 -2.309 .026*
VAR 93.30 100.87 -1.691 .098
NR 98.87 111.57 -3.299 .002*
STM 93.09 98.39 -1.711 .083
IQ 6 years 98.65 108.04 -2.951 .005*
VR 96.57 108.30 -2.962 .005*
VAR 102.00 104.87 -.721 .475
NR 104.04 113.48 -2.868 .006*
STM 93.65 99.78 -1.753 .087
*Significance at 0.05. Note: MDI= Mental developmental index, 
PDI= psychomotor developmental index, IQ=  
Intellectual Quotient, VR= Verbal Reasoning, VAR= Verbal Ab-
stract Reasoning, NR= Numerical  
Reasoning, STM= Short Term Memory.

Table 5: Student’s t test for groups of IDM regarding weight at 
birth and neurodevelopment.
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Statistically significant differences were also found for IQ at 5 
years of age for these same infants, with a t (44) = -3.177, p ˂ 0.05, 
the group of IDM with birth weight ≥ 1501g having higher scores 
(µ = 105.4) compared to IDM with a birth weight of ≤ 1500g (µ = 
95.48). The same sample at 6 years of age showed statistically sig-
nificant differences in IQ between groups of IDM, t (44) = -2.951, 
p ˂ 0.05, the IDM group with a birth weight of ≥ 1501g obtained a 
higher score (µ = 108.04) compared to IDM with a birth weight of ≤ 
1500g (µ = 98.65). Both the areas of Verbal Reasoning and Numeri-
cal Reasoning show significant differences, with better scores of 
IDM with a greater birth weight.

Discussion
Currently in Mexico, the number of cases of gestational diabetes 

is increasing, thus building a need for further investigation to face 
this situation. In spite of the increase in survival of the mother-
child binomial thanks to advances in medicine, there is still contro-
versy about neurodevelopmental outcomes of IDM [27]. 

The objective of this study was to describe neurodevelopment 
of IDM from the first to the sixth year using the same sample, in 
order to know the consequences due to a high neurological risk 
condition at birth.

In neurodevelopment it was found that the Motor Developmen-
tal Index is slightly below average during the first two years; never-
theless, as the child grows he/she can compensate for deficiencies 
as seen in this sample with a normal intelligence level at six years, 
which matches the results found by Nielsen., et al. [19] and Ornoy 
[18,28], who explain that gestational diabetes may affect motor 
skills but not cognitive ability. Contrary to the results reported by 
Bolaños., et al. [14], who observed lower scores in graphic abilities 
in IDM through a school age assessment between the ages of 7 and 
8 (these abilities are related to fine motor skills), in this sample 
this only occurred during the first two years. On his part, Ratzon., 
et al. [20] identified impairments in motor skills in IDM, though 
they found a relationship with control of the mother’s glucose lev-
els during pregnancy. By observing positive results in this sample, 
it can be inferred that mothers had a good control because they 
are women admitted to a third level hospital, and as soon as gesta-
tional diabetes was diagnosed had a constant monitoring. As Me-
dina-Pérez [2] points out, one can expect a good prognosis when 
the mother has a daily monitoring of glucose levels, makes changes 
towards a healthy lifestyle, exercises and has a balanced diet.

Papalia and Martorell [29] consider that school children may 
have a better performance on IQ tests, being at three years of age 

when the child starts school; in this sample below normal scores 
were observed in two areas of IQ; Visual Abstract Reasoning and 
Numerical Reasoning. Visual Abstract Reasoning refers to hand-
eye coordination, visual spacial integration and comprehension. 
Finding low scores in this sample of IDM could be consistent with 
the Mild Developmental Delay obtained in the Psychomotor Devel-
opmental Index during the first and second years of life; notwith-
standing, at six years of age they have a normal score. The same 
occurs with Numerical Reasoning, observing a score below aver-
age only at three years, subsequently reaching a normal level at six 
years [2].

In the Short Term Memory area a normal level is observed at 
all ages, contrary to the low scores reported by Temple., et al. [15] 

between 6 and 12 years in Short Term Memory with the Wechsler 
scale. This questions the importance of continuing follow-up of 
these children at older ages, because short term memory is a cogni-
tive function coupled with processes such as perception and atten-
tion, important for learning; nevertheless, the scores in children in 
this sample were normal.

There are birth factors such as a very low birth weight, prema-
turity and comorbidities that may have severe consequences in the 
infant’s cognitive development [3], for this reason a comparative 
analysis was made between both groups, observing that in this 
sample 50% of IDM weighed less than 1500g at birth, this being 
considered a high risk neurological factor by the WHO. Means were 
compared for MDI, PDI and IQ in infants weighing less than 1500g 
with infants weighing more than 1501g.

Low scores were observed for MDI and PDI, as well as IQ for all 
ages in infants with a birth weight less than 1500g compared to 
infants with a weight greater than 1501g. In this sample, the differ-
ences between the groups were observed in the Mental Develop-
mental Index of the first year of life, as well as IQ at 5 and 6 years 
of age, specifically in the areas of Verbal Reasoning and Numerical 
Reasoning. Low scores in Verbal Reasoning could relate to the re-
sults found by Dionne., et al. [16], where the assessment of infants 
from 18 months to 7 years found difficulties in expressive language.

In spite of significant differences in IQ at 5 and 6 years for in-
fants with a birth weight less than 1500g compared to infants with 
a weight greater than 1501g, both have normal scores, matching 
the results found by Martinez-Cruz., et al. [30] in a sample of this 
same institution, where infants with a low birth weight have scores 
in the normal range.



Assessment of Neurodevelopment of Infants of Diabetic Mothers 6 Year Follow-up

17

Citation: Jiménez-Quiroz Rosalía., et al. “Assessment of Neurodevelopment of Infants of Diabetic Mothers 6 Year Follow-up”. Acta Scientific Women's 
Health 3.4 (2021): 10-19.

The newborn with a high neurological risk as compared to a 
healthy newborn, cannot ensure a normal pattern in his/her 
growth and development, and therefore needs to be assessed peri-
odically in order to detect disorders and risk factors. The literature 
explains that in the first years the child’s brain goes through amaz-
ing changes in its structure, which is shaped by the experience the 
infant has with his/her environment. Through this interaction is 
how the process of adaptation unfolds, this is no less what we call 
intelligence. Brain plasticity could explain the changes in these 
infants who were at high neurological risk and nevertheless may 
have an IQ within the normal range, as observed in this sample 
[31].

It is of outmost importance to understand that behavior ob-
served in a social context, which can be defined as experiences ac-
quired by children in their environment, is what allows structural 
changes in their brain [32]. Therefore it is important to mention 
that in this sample there was a good compliance to Pediatric Fol-
low-up at INPer and that the efforts of the family to take responsi-
bility and be consistent with appointments, has a positive impact 
in their child’s neurodevelopment as supported by Clausen., et al. 
[21], Fraser., et al. [22], and Kowalcyk., et al. [33], who reported 
that a good neurodevelopment in IDM is the result of shared family 
characteristics such as educational level of the parents, more than 
conditions at birth.

In the family context of IDM, it can be observed that most come 
from extended, nuclear families, indicating support networks, or 
a diversity where the child can develop social abilities and may 
benefit, as the development of higher mental functions has its ori-
gin in social interaction. As signaled by Lev Vigotsky [34], learning 
stimulates and activates mental processes through the interaction 
with other people, mediated by language and in diverse contexts, 
and is internalized by the child for a subsequent self-regulation.

Due to the above, the task of the psychologist in development 
is to consider the complete context of the child’s development in 
order to guide the family, intervene in behaviors and emotions that 
do not favor the child’s neurodevelopment, lead towards better 
parenting practices and promote an optimal development [35].

Likewise, pediatric follow-up and interdisciplinary work have 
the objective of preventing damages and/or detecting risk factors 
that can harm neurodevelopment and providing timely interven-
tion in any event, but not just the participation of different pro-
fessionals is important, the participation of the family is essential. 

The family will facilitate changes in the environment that will ben-
efit the child’s neurodevelopment; moreover, it is not just the inter-
ventions made by the professionals and the different experiences 
the family provides for the child, but the quality of these [36-38].

Conclusion
•	 Gestational diabetes is a phenomenon that is increasing in 

Mexico and it is necessary to further investigate the conse-
quences on offspring’s neurodevelopment in order to tackle 
it. Neurodevelopment in IDM needs surveillance to prevent 
damage, because it is a high neurological risk population.

•	 During the first two years, IDM have a Mild Developmental 
Delay in the Psychomotor Developmental Index. However, at 
6 years they show a normal level Intellectual Quotient. Hence 
in this sample it was found that IDM have psychomotor de-
velopmental delays at early ages that do not interfere with 
the Intellectual Quotient at 6 years.

•	 Low scores were detected for MDI, PDI and IQ for all ages in 
IDM with a birth weight ≤1500g compared to infants with a 
birth weight ≥1501g. The differences observed in the sample 
are seen in the Mental Developmental Index at the first year 
of life, as well as in IQ at 5 and 6 years of age. Both groups 
have normal IQ scores.

•	 The family plays an essential role in stimulation and is the 
main factor of change for an optimal development for their 
child; they are responsible for taking the children to their pe-
diatric follow-up appointments and for making the changes 
for their benefit.
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