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Abstract:

Background: Developmental coordination disorder (DCD) significantly affects a child's ability to learn and perform
everyday self-care and academic tasks. It is reported to be more prevalent in children born in an adverse prenatal
environment, such as extremely low birth weight or prematurity, although the potential mechanisms have not been
explicitly described. There is a screening instrument for DCD that was developed in Canada for parents, and which already
has a Spanish version, is the Developmental Coordination Disorder Questionnaire (DCDQ '07). The DCDQ '07 has a
sensitivity of 85% and specificity of 71%. The aim of the study was to describe the demographic characteristics of the built-
in sample: age, gender, and comorbidities, as well as to determine possible clinical and socio-environmental risk factors
involved in developmental coordination disorder.

Materials and Methods: A case-control analysis was conducted, including patients with probable diagnosis of DCD, aging
between 5-11 years, from the Pediatric Rehabilitation Service. As a result of the assessment in the consultation, the
Developmental Coordination Disorder Screening Questionnaire (DCDQ '07) was applied. Once applied, an analysis was
made to determine biological and environmental risk factors, both in patients with suspected DCD (score between 15-46)
and in those who probably did not have DCD (score between 47-75). A comparison of means was made with Student’s t
test and Mann-Whitney U test after proving normality with Kolmogorov-Smirnov. It was possible to apply a Linear
Regression model by including the variables with p = 0.15 as a maximum. With a sample of 73 patients, 44 cases of children
with probable DCD and 29 controls (healthy children).

Results: Children with probable DCD were found to have 6.2 times more exposure to risk of preterm labor and 7.0 times
more exposure to cesarean delivery; 18.2% were dystocic deliveries, versus 0% of controls; furthermore, it is noteworthy
that the risk of being a child of a single mother was 6.0 times greater, and 9 times that of belonging to a dysfunctional
family and having a low socioeconomic status. As expected, gestational age and birth weight were significantly lower in
cases of probable DCD.

Conclusion: This study demonstrates that the main factors associated in Mexican children with the diagnosis of probable
DCD are low Apgar score, risk of preterm labor and risk of miscarriage, relevant factors were to be born to a single mother
and to belong to a dysfunctional family.

Key words: developmental coordination disorder, biological factors, socio-environmental factors, children
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1.Introduction

Developmental  coordination disorder (DCD) is a chronic
neurodevelopmental condition that significantly affects a child's ability to
learn and perform everyday self-care and academic tasks [1]. A
prevalence of 5-6% is reported worldwide, according to the American
Pediatric Association's 2012 report. In 2001 the United Kingdom reported
a prevalence of 1-7% in children 7-8 years of age, however, in 2011 the
British Dyspraxia Foundation estimates a prevalence of 1-10%. An
incidence of 12.5% has been reported in children with a history of
prematurity and a gender difference of 3:1 to 7:1 (male/female) [2].
Higher prevalence has been reported in children born in an adverse
prenatal environment, such as extremely low birth weight or extremely
premature, although the potential mechanisms have not been explicitly
described [3].

According to the Diagnostic and Statistical Manual of Mental Disorders
(DSM-5), the following diagnostic criteria have been established: A.
Execution of motor skills below what is expected for the chronological
age, learning opportunities and use of skills, the difficulties are manifested
in clumsiness, slowness and poor accuracy in the execution of skills. B.
Deficits interfere with day-to-day activities, academic productivity, work,
leisure and play activities. C. It begins in the early developmental period.
D. Deficits are not explained by any intellectual disability visual
limitations, or neurological conditions affecting movement [4]. Several
studies[30, 31,32] have reported that DCD is consistent with other
developmental disorders, such as attention-deficit hyperactivity disorder
(ADHD), in some cases with an association of up to 50%. It has also been
found to be associated with learning disabilities, such as dyslexia, specific
language disorders, and autism spectrum disorder (ASD). These
diagnoses are most likely to come before the assessment of DCD, and
most interventions focus on such comorbidities first. In addition, only less
than 25% of children with DCD are referred and diagnosed before starting
school. The remaining 75% are referred during the early years of primary
school. Clinical presentation at this age includes the persistence of
problems seen in the preschool years, such as slow, immature, and
laborious writing and difficulties copying from the blackboard [5].
Recently, DCD has been considered one of the major health problems
among school-age children worldwide and often extends beyond the
motor domain to include secondary mental and physical health problems.
Most specialists agree that these consequences are the major problem
when it comes to DCD. While some of the motor skill problems in
childhood can be corrected, the mental and physical outcomes can
significantly compromise the quality of life and health of this population
throughout their lives [6]. It has been reported that 75% of the untreated
children population will have coordination disorders in adulthood [2]. It
is clear that, in late childhood and adolescence, the emotional impact of
DCD can be even more severe than the primary motor difficulties they
experience [7]. In this way, individuals with DCD, may present
difficulties including more psychosocial issues, that are more than likely
to affect quality of life. For example, adults with DCD reported
significantly lower levels of satisfaction with quality of life in all domains
compared to adults with normal development [7]. They also report
significantly higher rates of symptoms of depression, trait and state
anxiety than their peers [8]. There is a DCD screening instrument for
parents, which was developed in Canada and already has a Spanish
version, is the Developmental Coordination Disorder Questionnaire
(DCDQ'07) [9]. The DCDQ'07 has a sensitivity of 85% and specificity
of 71%, and has been adapted and validated interculturally in several
countries including Italy, Colombia, China, Brazil, the Netherlands and
Germany [10].  There are no studies in Mexico that addresses the
biological and environmental factors that may possibly be involved in
DCD. There are several review articles worldwide that only discuss
biological factors related to DCD. In a review study realized by the
Children's Medical Center of Shanghai, China in 2013, a higher
prevalence of DCD is mentioned in children with very low birth weight
or who were premature [3]. In 2016, a publication was made at the
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University of Texas at Arlington, that mentions the significant increase in
DCD in children born prematurely or with extremely low weight [12].
Similarly, a 2018 study by the University of Texas Health's Division of
Perinatal-Neonatal Medicine found that one-third of all preterm infants
are at risk for developing DCD, being even more common than cerebral
palsy [13]. The aim of our study is to identify the biological and
sociodemographic factors that could be present in Mexican children with
the diagnosis of DCD, as well as to inform if there are variations to what
has been published internationally, to generate, strategies to detect the
factors that can be modified, with the aim of carrying out an opportune
intervention through a rehabilitation program.

2 Materials and Methods
2.1 Participants

A case-control type analysis was conducted, including patients with the
diagnosis of probable DCD between ages 5-11 years, from the Pediatric
Rehabilitation Service of the Instituto Nacional de Rehabilitacion Luis
Guillermo Ibarra Ibarra (National Rehabilitation Institute). Afterwards,
the Questionnaire for the screening of developmental coordination
disorder (DCDQ '07) was applied, where patients were divided into 2
groups: the first group, those with probable or suspected DCD, and the
second group, those who probably did not have DCD. It is worth
mentioning that the group of children we worked with were matched by
age and schooling. Subsequently, biological risk factors were determined
by an analysis, such were: age, gender, gestational age, birth weight, low
APGAR at 5 minutes, presence of threatened abortion, presence of
preterm delivery, type of delivery, presence of dystocic delivery, neonatal
respiratory pathology, and environmental factors such as child of a single
mother, family dysfunction, mental illness of parents or caregivers, age of
the mother at the time of pregnancy, low socioeconomic status, presence
of alcohol and drug abuse, factors that could possibly be involved in the
etiopathogenesis of the disorder (Inclusion/Exclusion Criteria)[29, 31],
applied to children between 5-15 years, it consists of 15 questions, which
are grouped into three different factors. The first factor includes a series
of aspects related to motor control when the child or an object is in motion
and is called "Control during movement". The second includes aspects
such as "fine motor and writing™ and the third factor relates to "overall
coordination". These factors are measured separately, and do not indicate
that a child may have DCD. It should be noted, that when the
characteristics questioned are added together, a score is established,
within a range of 15 minimum and a maximum of 75, and values are also
determined by age group to indicate whether DCD is suspected. From
years 5 to 7 and 11 months the indication or suspicion score of DCD is 15
- 46, the score of probably no DCD is 47 - 75, for children from 8 to 9
years and 11 months the indication or suspicion score is 15 - 55 and of
probably no DCD 56-75, finally, for children from 10 years to 15 years
the suspicion score is 15 - 57 and 58 - 75 when there is probably no DCD
[9]. DCDQ'07 has the advantage that it correlates well with some motor
tests such as the MABC-2 motion assessment battery, which in turn has a
highly discriminant function that makes it suitable as a screening tool
[11].

A comparison of Student’s t test and Mann-Whitney U means was made
after proving normality with Kolmogorov-Smirnov test. It was possible
to apply a non-conditional logistic regression model including variables
with a significance of p = 0.15 at most.

2.2 Sample size

For the calculation of the sample size, prematurity was taken as the main
risk factor. Following the use of a formula, [33] the minimum sample of
cases and controls was determined to be:

*n = 29 cases and 29 controls.
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3 Results

We included a sample of 73 patients all of whom were male, 44 cases of
children with probable developmental coordination disorder and 29
controls (healthy children). Being matched by age and gender, compared
to the control group of healthy children, the children with probable DCD
[whose score in the DCD test was 39.5 +/- 7.4 points against 56.8 +/- 6.3
of the controls (p = 0. 0001)] differed significantly in all the variables
considered as risk factors (Table 1); note that, in order to conform the
matching, the percentage of children with probable DCD was 65.9%
versus 69.0% of the healthy ones (p = 0.78) respectively, and that the
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average age of one was 6.8 +/- 1.6 versus 6.4 +/- 0.9 of the other (p =
0.16). See now that 15.9% of the children with probable DCD had Apgar
at 5 minutes equal to or less than 7 compared to 0% of the healthy
controls, as well as 6.2 times (Cl 95% 1.8-20.9) more exposure to the risk
of premature delivery and 7.0 more times (Cl 95% 2.4-20.0) of birth by
cesarean section; they also had 11.7 more times (Cl 95% 1.4-95.6) the
factor of neonatal respiratory pathology (Figure. 2). The risk of being born
to a single mother was 6.0 times higher (95% CI 1.5-22.8) and, 9.3 times
higher (95% CI 1.9-44.3) of belonging to a dysfunctional family, as well
as 9.0 times higher (95% CI 2.6-30.4) of being of low socioeconomic
status (Figure. 3).

Risk Factor DCD p
Cases (n =44) Controls (n = 29)
Age 6.8+/-16 6.4+/-0.9 0.16 Student’s t test
Male gender 29 (65.9%) 20 (69.0%) 0.78 square chi
Apgar 5 min
<7 7 (15.9%) 0 0.01 (square chi)
8 16 (36.4%) 6 (20.7%)
9 221 (47.7%) 23 (79.3%)
Gestational age 36.5 +/-4.0 38.0+/-1.2 0.02
Weight at birth 2741.8 +/- 697.6 3205.9 +/- 282.9 0.001
Risk of abortion 11 (25%) 0 0.002 (Fisher test)
Risk of Preterm Delivery 22 (50%) 4 (13.8%) 0.002 (Fisher)
Cesarean delivery 32 (72.7%) 8 (27.6%) 0.0001 (square chi)
Dystocic delivery 8 (18.2%) 0 0.013 (Fisher)
Neonatal respiratory pathology 13 (29.5%) 1 (3.4%) 0.006
Born to a single mother 18 (40.9%) 3 (10.5%) 0.005
Family dysfunction 18 (40.9%) 2 (6.9%) 0.001
Low socioeconomic status 26 (59.1%) 4 (13.8%) 0.0001
Intellectual Functioning 979 +/-5.9 95.1+/-5.6 0.04
Table 1: Comparison of risk factors between DCD cases and controls by bivariate analysis
BIOLOGICAL FACTORS
38 P=0.001
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Figure 1: Comparison of gestational Age and Birth Weight between Cases and Controls
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Figure 2: Comparison of significant biological factors between cases and controls.
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Figure 3: Comparison of Significant socio-dermographic factors between Cases and Controls

4: Discussion

This is the first study carried out in Mexico in which the main objective
is to describe the demographic characteristics of the incorporated sample:
age, gender, and comorbidities, as well as to determine possible clinical
and socio-environmental risk factors involved in the developmental
coordination disorder.

Coordination difficulties in children have been described for almost 100
years, there is increasing evidence of persistent effects in adulthood and
long-term negative effects on social and physical relationships and
employment. It has also been reported that children with DCD are at
increased risk of overweight and obesity, which increases with age and
severity of the motor disorder [6,14,15]. In the present study, consisting
of a completely homogeneous sample, an analysis of the risk factors
possibly involved in patients with suspected BDD was carried out using
the DCDQ'07 questionnaire, making a comparison with patients who
probably did not have this pathology. It was found that the percentage of
children was 65.9% and that the average age was 6.8 years (+/- 1.6),
which correlates to what was described in the literature above, where there

is a higher prevalence in children in a proportion of 3:1, with an average
Auctores Publishing LLC — Volume 28(2)-904 www.auctoresonline.org
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age of diagnosis between 7 and 8 years [16]. It was also determined that
15.9% of children with probable DCD had an Apgar score at 5 minutes
equal to or less than 7, versus 0% of healthy controls, and that 18.2% of
children with probable DCD had a dystocic birth, versus 0% of controls.
These data have not been previously investigated in the literature as a risk
factor for DCD, however we believe that their association is possible since
they have previously been associated with perinatal repercussions that can
range from minor injuries to severe brain damage. Low Apgar score has
been described as an indicator of birth asphyxia, which in turn could lead
to neurodevelopmental disorders [17], on the other hand, it has been
described a greater percentage of newborns with low Apgar scores, both
at one minute and five minutes, after a dystocic birth. Alongside, the
following clinical profile of a patient at risk of suffering from dystocic
delivery has been studied: a mature patient, nulliparous or low parity,
medium or high height, estimated weight of the product close to or greater
than 4,000 gr and who had a prolonged labor [18], these data were not
considered in our study, but will be important to consider in future
research. For this reason, they should be risk factors considered in
children with a suspected diagnosis of DCD. Other relevant factors, which
we will mention altogether due to the relationship between them, are
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gestational age and birth weight, which were significantly lower in
probable cases of DCD compared to healthy children. In addition,
children with probable DCD had 11.7 more times (Cl 95% 1.4 - 95.6)
neonatal respiratory pathology, these data are consistent with what has
been published internationally, since prematurity is considered one of the
main risk factors to be taken into account in patients with DCD [19] .
There is a relationship between prematurity and neonatal respiratory
pathology since it has been described that there are certain perinatal and
postnatal factors that confer a greater risk of long-term
neurodevelopmental deficits in children with prematurity, including
severe intraventricular hemorrhage, periventricular leukomalacia,
persistent fetal circulation, infections such as meningitis and pneumonia
resulting in respiratory failure, severe respiratory distress syndrome,
seizures, and very low birth weight [20]. Premature babies are born at a
time when their brains are particularly susceptible to injury. Early insults
during this time can adversely affect several processes involved in brain
development including neuronal migration, synaptogenesis, myelination,
cytological maturation, and cell receptor development[13]. There are also
some articles that mentions late prematurity of 34 to 36.6 weeks of
gestation, which was found in several of our patients, as a risk factor for
the development of DCD, language problems, attention deficit and
hyperactivity, learning disorders, etc. [19]. In our opinion, we, therefore,
consider it necessary to search for such factors in our clinical
interrogatory of every child suspected of DCD. It is worth noting that 25%
of children with probable DCD were exposed to the risk of abortion
compared to 0% of controls; half of them (50%) were exposed to the risk
of premature delivery compared to only 13.8% of controls, so children
with probable DCD had 6.2 times (Cl 95% 1.8-20. 9) more exposure to
the risk of premature birth, these data have not been previously associated
with DCD either. However, we consider necessary to take them into
account as risk factors, since there are several publications that discuss
the effect on neurodevelopment of children who were subjected to periods
or situations of stress. It has been studied that insults or alterations in
normal fetal maturation can lead to long-lasting neurobiological diseases.
The fetus is involved in a dynamic communication with the mother
throughout gestation, including exchanges on biological stress markers
that originate in the maternal-placental-fetal unit. One of the main signs
of placental stress in pregnant primates is corticotropin-releasing
hormone (CRH). This peptide plays a key role in the maturation of the
fetus at the hypothalamic-pituitary-adrenal axis (HHA axis) as well as
other systems, events that impact on fetal growth and maturation, such as
the onset of labor [21]. In a 2008 study at Columbia University, New
York, levels of maternal corticotropin-releasing hormone (CRH) in the
placental and maternal cortisol were collected from plasma from 158
women at 15, 19, 25 and 31 weeks of gestation. The results indicated that
maternal cortisol increases at 15, 19 and 25 weeks, and that the increase
in placental CHR at 31 weeks of gestation was significantly associated
with decreases in infant maturation. The findings suggest that stress
hormones have effects on human fetal neurodevelopment. They have
been associated with MRI abnormalities detected in newborns, including
basal ganglia and white matter injuries, as well as motor alterations in
children [22]. Another factor we found and believe important to mention,
was that children with probable DCD had 7.0 more times (Cl 95% 2.4-
20. 0) the risk of being born by cesarean section. As many other factors
that hadn’t been related to DCD, we consider important to take it into
account in future research, since there are several studies where the
importance of bacterial colonization of the gastrointestinal tract during
delivery has been evaluated, and it has been described as an essential
process that modulates the physiology and immunity of the host, an aspect
that apparently does not occur when a cesarean section is performed [23].
Recently, researchers have begun to understand how and when these
microorganisms colonize the gut and the early life factors that affect their
natural ecological establishment. The vertical transmission of maternal
microbes to their young is a critical factor in the immune and metabolic
development of the host. Growing evidence also points to a role in the
wiring of the gut-brain axis. This process can be altered by several factors,
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including delivery method, gestational age at birth, use of antibiotics in
early life, infant feeding, and hygiene practices. In fact, these early
exposures affecting the intestinal microbiota have been associated with
the development of diseases such as obesity, type 1 diabetes, asthma,
allergies, and even neurodevelopmental disorders [24]. As previously
stated, we analyzed the sociodemographic factors that may be associated
with DCD. It is noteworthy that the risk of being born to a single mother
was 6.0 times greater, 9.3 times greater of belonging to a dysfunctional
family and 9.0 times greater of being of a low socioeconomic level in
children with probable DCD. These data are very relevant since they
make us suspect that there is a relationship with the disorder; although
there is no research that shows association, there are some studies where
psychosocial deprivation has been established as the fourth cause of
global delay in development [25], this situation could lead to any of the
sociodemographic factors found in our study. The relationship between
socio-environmental influences, children's behavior and their mental
health have been further investigated. The household environment plays
a critical role in the development of appropriate coping strategies and
emotional regulation for any child. Maternal age at birth may also be a
relevant factor, as it has been found that families often face a variety of
adverse social influences. It has been studied that premature infants born
to teenage mothers are about 1.6 times more likely to develop emotional
and behavioral problems than those born to mothers in their 20s or older.
There is a reciprocal relationship between parenting behaviors, parental
well-being, and behavior, as well as the well-being of the children
[26,27,28,29,30]. In the light of this, prevention and opportune
management of these factors in a multidisciplinary way is key in order to
favor a better outcome on the condition; as previously mentioned,
children with DCD are associated to emotional and physical health
problems, which make their treatment, as well as the response to it, more
complicated.

5 Study limitations

Within the limitations of our study, we firstly acknowledge that the
sample size is small. Another aspect to consider is that to identify children
with probable DCD, was used a standardized screening instrument instead
of a clinical diagnosis, it is also important to remember that the DCDQ
‘07 instrument has a sensitivity of 85% and specificity of 71%, which
could have led to a misclassification.

Finally, we consider that it would have been convenient to use a quality-
of-life scale in order to determine the impact generated by the factors
found in each of the children with probable DCD and whether the
presence of any of them had any direct relation to the severity of the
disorder.

6 Conclusion

In conclusion, this study highlights the importance of the timely detection
of possible biological and sociodemographic factors associated with DCD
from the first years of life, and also the growing need for more population-
based, case-control and longitudinal studies to identify possible risk
factors and early signs of DCD at an early stage, which will ultimately
allow us to understand and address this condition comprehensively.

In future research it will be necessary to increase the number of enrolled
children with DCD, in addition to making a clinical diagnostic
confirmation based on the criteria of DSM 5, which will allow us to
improve the evidence of the studies.

Acknowledgements

The authors would like to thank the translators, parents and children who
participated in the study. We also thank the authorities of the Instituto
Nacional de Rehabilitacion Luis Guillermo Ibarra Ibarra for allowing us
to conduct this research within their facilities and always giving us the
means to work adequately.

Page 5 of 7



Clinical Case Reports and Reviews.

Financial sources

*This research received no specific support from funding agencies in the
public, commercial or non-profit sectors.

References

1.

10.

11.

12.

13.

14.

15.

16.

17.

Hayley C Leonard. (2016). The Impact of Poor Motor Skills on
Perceptual, Social and Cognitive Development: The Case of
Developmental ~ Coordination  Disorder.  Frontiers in
Psychology, 7, 1-4.

Kirby A, Edwards L, Sugden D. (2011). Emerging adulthood in
developmental co-ordination disorder: parent and young adult
perspectives. Res Dev Disabil, 32:1351-1360.

Shining D, Wei-Guang L, Jing D, Jinlin W, Yuanyuan Z.
(2014). Understanding the mechanisms of cognitive
impairments in developmental coordination disorder. Pediatric
Research, 75, 210-216.

Asociacion Estadounidense de Psiquiatria (2014). Manual
diagnostico y estadistico de los trastornos mentales (DSM-5)
(Quinta edicién). Madrid: Editorial Médica Panamericana.
Missiuna C, Rivard L, Pollock N. (2004). They’re bright but
can’t write: developmental coordination disorder in school-
aged children. Teaching Exceptional Children Plus,1:3.
Missiuna C, Moll S, King G, Stewart D, Macdonald K. (2008).
Life experiences of young adults who have coordination
difficulties. Can J Occup Ther,75:157-166.

Hill EL, Brown D, Sorgardt S. (2011). A preliminary
investigation of quality-of-life satisfaction reports in emerging
adults with and without developmental coordination disorder. J
Adult Dev, 18,130-134.

Hill EL, Brown D. (2013). Mood impairments in adults
previously diagnosed with developmental coordination
disorder. J Ment Health, 334-340.

Wilson BN, Kaplan BJ, Crawford SG, Roberts G. (2007). The
Developmental Coordination Questionnaire. (DCDQ’07).
Canada: Alberta Children’s hospital.

Wilson BN, Crawford SG, Green D, Roberts G, Aylott A. et al.
(2009). Psychometric properties of the revised Developmental
Coordination disorder Questionnaire. Phys Occup Ther
Pediatr. 29, 182 a 202.

Henderson SE, Sugden DA. (1992). Movement assessment
battery for children. Manual. Sidcup, Kent: The Psychological
Corporation.

Priscila Cacola. (2016). Physical and Mental Health of Children
with Developmental Coordination Disorder. Front Public
Health. 24:4:224.

Duncan A.F, Matthews M.A. (2018). Neurodevelopmental
Outcomes in Early Childhood. Clin Perinatol. 45, 377-392.
Missiuna C, Campbell WN. (2014). Psychological aspects of
developmental coordination disorder: can we establish
causality? Curr Dev Disord Rep, 1,125-131.

Missiuna C, Pollock N, Campbell W, Bennett S, Hecimovich
C. et al. (2012). Use of the medical research council framework
to develop a complex intervention in pediatric occupational
therapy: assessing feasibility. Res Dev Disabil, 33, 1443-1452.
Kirby A, Sugden D, Purcell C. (2014). Diagnosing
developmental coordination disorders. Arch Dis Child, 99:292—
296.

The Apgar score. ACOG, Committee Opinion No.333. (2006).
American Academy of Pediatrics; American College of

Auctores Publishing LLC — Volume 28(2)-904 www.auctoresonline.org
ISSN: 2690-4861

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

Copy rights@ Felipe Farias-Serratos, et al,

Obstetricians and Gynecologists. Obstet Gynecol. 107:1209-
1212.

Romero GG, Rios LJC, Cortés SP, Ponce Ponce de Ledn AL.
(2007). Factores de riesgo asociados con el parto distdcico.
Ginecol Obstet Mex;533-538.

Palumbi et al. (2018). Neurodevelopmental and emotional
behavioral outcomes in late-preterm infants: an observational
descriptive case stud. BMC Pediatrics, 18, 1-6.
Wilson-Costello DE, Payne AH. (2015). Early childhood
neurodevelopmental outcomes of high-risk neonates. In: Martin
RJ, Fanaroff AA, Walsh MC, editors. Neonatal-perinatal
medicine: diseases of the fetus and infant. Philadelphia:
Elsevier/Saunders;1018-1031.

Gluckman PD. (2004). Hanson MA. Maternal constraint of fetal
growth and its consequences. Seminars in Fetal & Neonatal
Medicine; 9:419-425.

Ellman et al. (2008), Timing of Fetal Exposure to Stress
Hormones: Effects on Newborn Physical and Neuromuscular
Maturation. Dev Psychobiol, 50: 232-241.

Stinson LF, Payne MS and Keelan JA, (2018). A Critical
Review of the Bacterial Baptism Hypothesis and the Impact of
Cesarean Delivery on the Infant Microbiome. Front. Med.
5:135.

Moya A et al. (2017). Intervention strategies for cesarean
section— induced alterations in the microbiota-gut-brain axis.
Nutrition Reviews, 75:225-240.

Thomaidis et al. (2014). Predictors of severity and outcome of
global developmental delay without definitive etiologic yield: a
prospective observational study. BMC Pediatrics, 14:40, 1471-
2431.

Burnett et al, (2018). Biological and Social Influences on the
Neurodevelopmental Outcomes of Preterm Infants. Clin
Perinatol, 45: 485-500.

Bouwien C.M. (2013). Efficacy of interventions to improve
motor performance in children with developmental
coordination disorder: a combined systematic review and meta-
analysis. Developmental Medicine & Child Neurology, 55:
229-237.

Cairney J, Rigoli D, Piek J. (2013). Developmental
coordination disorder and internalizing problems in children:
the environmental stress hypothesis elaborated. Dev Rev, 33,
224-238.

Almeida Pimenta R, Chadwick Fuchs, E.Fears N, Marilia M,
Tamplain P. (2023) Distinct mental health profiles in children
with Developmental Coordination Disorder: A latent class
analysis and associations. Res Dev Disabil 132:104377.
Mancini VO, Licari MK, Alvares GA, McQueen MC, Mclintyre
S. et al. (2024) Psychosocial wellbeing, parental concerns, and
familial impact of children with developmental coordination
disorder. Res Dev Disabil.

De Roubaix A, Warlop G, Van Dyck D, Van Crombrugge D,
Van den Abbeele S. et al. (2025). Understanding the impact of
developmental coordination disorder on Belgian children and
families: A national survey study. PLoS One.
22;20(4):e0320311.

Tamplain P, Miller HL, Peavy D, Cermak S, Williams J. (2024)
The impact for DCD - USA study: The current state of
Developmental Coordination Disorder (DCD) in the United
States of America. Res Dev Disabil. 145:104658.

Andrade C. (2020). Sample Size and its Importance in
Research. Indian J Psychol Med. 42(1):102-103.

Page 6 of 7


https://www.frontiersin.org/journals/psychology/articles/10.3389/fpsyg.2016.00311/full
https://www.frontiersin.org/journals/psychology/articles/10.3389/fpsyg.2016.00311/full
https://www.frontiersin.org/journals/psychology/articles/10.3389/fpsyg.2016.00311/full
https://www.frontiersin.org/journals/psychology/articles/10.3389/fpsyg.2016.00311/full
https://www.sciencedirect.com/science/article/pii/S0891422211000424
https://www.sciencedirect.com/science/article/pii/S0891422211000424
https://www.sciencedirect.com/science/article/pii/S0891422211000424
https://www.nature.com/articles/pr2013192
https://www.nature.com/articles/pr2013192
https://www.nature.com/articles/pr2013192
https://www.nature.com/articles/pr2013192
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Asociaci%C3%B3n+Estadounidense+de+Psiquiatr%C3%ADa+%282014%29.+Manual+diagn%C3%B3stico+y+estad%C3%ADstico+de+los+trastornos+mentales+%28DSM-5%29+%28Quinta+edici%C3%B3n%29.+Madrid%3A+Editorial+M%C3%A9dica+Panamericana.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Asociaci%C3%B3n+Estadounidense+de+Psiquiatr%C3%ADa+%282014%29.+Manual+diagn%C3%B3stico+y+estad%C3%ADstico+de+los+trastornos+mentales+%28DSM-5%29+%28Quinta+edici%C3%B3n%29.+Madrid%3A+Editorial+M%C3%A9dica+Panamericana.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Asociaci%C3%B3n+Estadounidense+de+Psiquiatr%C3%ADa+%282014%29.+Manual+diagn%C3%B3stico+y+estad%C3%ADstico+de+los+trastornos+mentales+%28DSM-5%29+%28Quinta+edici%C3%B3n%29.+Madrid%3A+Editorial+M%C3%A9dica+Panamericana.&btnG=
https://eric.ed.gov/?id=EJ966505
https://eric.ed.gov/?id=EJ966505
https://eric.ed.gov/?id=EJ966505
https://journals.sagepub.com/doi/abs/10.1177/000841740807500307
https://journals.sagepub.com/doi/abs/10.1177/000841740807500307
https://journals.sagepub.com/doi/abs/10.1177/000841740807500307
https://link.springer.com/article/10.1007/s10804-011-9122-2
https://link.springer.com/article/10.1007/s10804-011-9122-2
https://link.springer.com/article/10.1007/s10804-011-9122-2
https://link.springer.com/article/10.1007/s10804-011-9122-2
https://www.tandfonline.com/doi/abs/10.3109/09638237.2012.745187
https://www.tandfonline.com/doi/abs/10.3109/09638237.2012.745187
https://www.tandfonline.com/doi/abs/10.3109/09638237.2012.745187
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Wilson+BN%2C+Kaplan+BJ%2C+Crawford+SG%2C+Roberts+G.+%282007%29.+The+Developmental+Coordination+Questionnaire.+%28DCDQ%E2%80%9907%29.+Canada%3A+Alberta+Children%E2%80%99s+hospital.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Wilson+BN%2C+Kaplan+BJ%2C+Crawford+SG%2C+Roberts+G.+%282007%29.+The+Developmental+Coordination+Questionnaire.+%28DCDQ%E2%80%9907%29.+Canada%3A+Alberta+Children%E2%80%99s+hospital.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Wilson+BN%2C+Kaplan+BJ%2C+Crawford+SG%2C+Roberts+G.+%282007%29.+The+Developmental+Coordination+Questionnaire.+%28DCDQ%E2%80%9907%29.+Canada%3A+Alberta+Children%E2%80%99s+hospital.&btnG=
https://www.tandfonline.com/doi/abs/10.1080/01942630902784761
https://www.tandfonline.com/doi/abs/10.1080/01942630902784761
https://www.tandfonline.com/doi/abs/10.1080/01942630902784761
https://www.tandfonline.com/doi/abs/10.1080/01942630902784761
https://psycnet.apa.org/doiLanding?doi=10.1037/t55281-000
https://psycnet.apa.org/doiLanding?doi=10.1037/t55281-000
https://psycnet.apa.org/doiLanding?doi=10.1037/t55281-000
https://www.frontiersin.org/articles/10.3389/fpubh.2016.00224/full
https://www.frontiersin.org/articles/10.3389/fpubh.2016.00224/full
https://www.frontiersin.org/articles/10.3389/fpubh.2016.00224/full
https://www.perinatology.theclinics.com/article/S0095-5108(18)31360-5/abstract
https://www.perinatology.theclinics.com/article/S0095-5108(18)31360-5/abstract
https://link.springer.com/article/10.1007/s40474-014-0012-8
https://link.springer.com/article/10.1007/s40474-014-0012-8
https://link.springer.com/article/10.1007/s40474-014-0012-8
https://www.sciencedirect.com/science/article/pii/S089142221200073X
https://www.sciencedirect.com/science/article/pii/S089142221200073X
https://www.sciencedirect.com/science/article/pii/S089142221200073X
https://www.sciencedirect.com/science/article/pii/S089142221200073X
https://adc.bmj.com/content/99/3/292.short
https://adc.bmj.com/content/99/3/292.short
https://adc.bmj.com/content/99/3/292.short
https://link.springer.com/article/10.1007/s00112-008-1802-z
https://link.springer.com/article/10.1007/s00112-008-1802-z
https://link.springer.com/article/10.1007/s00112-008-1802-z
https://link.springer.com/article/10.1007/s00112-008-1802-z
https://www.medigraphic.com/cgi-bin/new/resumen.cgi?IDARTICULO=17980
https://www.medigraphic.com/cgi-bin/new/resumen.cgi?IDARTICULO=17980
https://www.medigraphic.com/cgi-bin/new/resumen.cgi?IDARTICULO=17980
https://link.springer.com/article/10.1186/s12887-018-1293-6
https://link.springer.com/article/10.1186/s12887-018-1293-6
https://link.springer.com/article/10.1186/s12887-018-1293-6
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Wilson-Costello+DE%2C+Payne+AH.+%282015%29.+Early+childhood+neurodevelopmental+outcomes+of+high-risk+neonates.+In%3A+Martin+RJ%2C+Fanaroff+AA%2C+Walsh+MC%2C+editors.+Neonatal-perinatal+medicine%3A+diseases+of+the+fetus+and+infant.+Philadelphia%3A+Elsevier%2FSaunders%3B1018%E2%80%931031.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Wilson-Costello+DE%2C+Payne+AH.+%282015%29.+Early+childhood+neurodevelopmental+outcomes+of+high-risk+neonates.+In%3A+Martin+RJ%2C+Fanaroff+AA%2C+Walsh+MC%2C+editors.+Neonatal-perinatal+medicine%3A+diseases+of+the+fetus+and+infant.+Philadelphia%3A+Elsevier%2FSaunders%3B1018%E2%80%931031.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Wilson-Costello+DE%2C+Payne+AH.+%282015%29.+Early+childhood+neurodevelopmental+outcomes+of+high-risk+neonates.+In%3A+Martin+RJ%2C+Fanaroff+AA%2C+Walsh+MC%2C+editors.+Neonatal-perinatal+medicine%3A+diseases+of+the+fetus+and+infant.+Philadelphia%3A+Elsevier%2FSaunders%3B1018%E2%80%931031.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Wilson-Costello+DE%2C+Payne+AH.+%282015%29.+Early+childhood+neurodevelopmental+outcomes+of+high-risk+neonates.+In%3A+Martin+RJ%2C+Fanaroff+AA%2C+Walsh+MC%2C+editors.+Neonatal-perinatal+medicine%3A+diseases+of+the+fetus+and+infant.+Philadelphia%3A+Elsevier%2FSaunders%3B1018%E2%80%931031.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Wilson-Costello+DE%2C+Payne+AH.+%282015%29.+Early+childhood+neurodevelopmental+outcomes+of+high-risk+neonates.+In%3A+Martin+RJ%2C+Fanaroff+AA%2C+Walsh+MC%2C+editors.+Neonatal-perinatal+medicine%3A+diseases+of+the+fetus+and+infant.+Philadelphia%3A+Elsevier%2FSaunders%3B1018%E2%80%931031.&btnG=
https://www.sciencedirect.com/science/article/pii/S1084275604000120
https://www.sciencedirect.com/science/article/pii/S1084275604000120
https://www.sciencedirect.com/science/article/pii/S1084275604000120
https://onlinelibrary.wiley.com/doi/abs/10.1002/dev.20293
https://onlinelibrary.wiley.com/doi/abs/10.1002/dev.20293
https://onlinelibrary.wiley.com/doi/abs/10.1002/dev.20293
https://www.frontiersin.org/journals/medicine/articles/10.3389/fmed.2018.00135/full
https://www.frontiersin.org/journals/medicine/articles/10.3389/fmed.2018.00135/full
https://www.frontiersin.org/journals/medicine/articles/10.3389/fmed.2018.00135/full
https://www.frontiersin.org/journals/medicine/articles/10.3389/fmed.2018.00135/full
https://academic.oup.com/nutritionreviews/article-abstract/75/4/225/3098294
https://academic.oup.com/nutritionreviews/article-abstract/75/4/225/3098294
https://academic.oup.com/nutritionreviews/article-abstract/75/4/225/3098294
https://link.springer.com/article/10.1186/1471-2431-14-40
https://link.springer.com/article/10.1186/1471-2431-14-40
https://link.springer.com/article/10.1186/1471-2431-14-40
https://link.springer.com/article/10.1186/1471-2431-14-40
https://www.perinatology.theclinics.com/article/S0095-5108(18)31364-2/abstract
https://www.perinatology.theclinics.com/article/S0095-5108(18)31364-2/abstract
https://www.perinatology.theclinics.com/article/S0095-5108(18)31364-2/abstract
https://onlinelibrary.wiley.com/doi/abs/10.1111/dmcn.12008
https://onlinelibrary.wiley.com/doi/abs/10.1111/dmcn.12008
https://onlinelibrary.wiley.com/doi/abs/10.1111/dmcn.12008
https://onlinelibrary.wiley.com/doi/abs/10.1111/dmcn.12008
https://onlinelibrary.wiley.com/doi/abs/10.1111/dmcn.12008
https://onlinelibrary.wiley.com/doi/abs/10.1111/dmcn.12008
https://onlinelibrary.wiley.com/doi/abs/10.1111/dmcn.12008
https://onlinelibrary.wiley.com/doi/abs/10.1111/dmcn.12008
https://onlinelibrary.wiley.com/doi/abs/10.1111/dmcn.12008
https://www.sciencedirect.com/science/article/pii/S0891422222002074
https://www.sciencedirect.com/science/article/pii/S0891422222002074
https://www.sciencedirect.com/science/article/pii/S0891422222002074
https://www.sciencedirect.com/science/article/pii/S0891422222002074
https://www.sciencedirect.com/science/article/pii/S0891422223002378
https://www.sciencedirect.com/science/article/pii/S0891422223002378
https://www.sciencedirect.com/science/article/pii/S0891422223002378
https://www.sciencedirect.com/science/article/pii/S0891422223002378
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0320311
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0320311
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0320311
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0320311
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0320311
https://www.sciencedirect.com/science/article/pii/S0891422223002366
https://www.sciencedirect.com/science/article/pii/S0891422223002366
https://www.sciencedirect.com/science/article/pii/S0891422223002366
https://www.sciencedirect.com/science/article/pii/S0891422223002366
https://journals.sagepub.com/doi/abs/10.4103/IJPSYM.IJPSYM_504_19
https://journals.sagepub.com/doi/abs/10.4103/IJPSYM.IJPSYM_504_19

Clinical Case Reports and Reviews. Copy rights@ Felipe Farias-Serratos, et al,

Ready to submit your research? Choose Auctores and benefit from:

This work s licensed under Creative fast, convenient online submission

BY Commons Attribution 4.0 License aoh 3 > A )
rigorous peer review by experienced research in your field
rapid publication on acceptance
authors retain copyrights
unique DOI for all articles
immediate, unrestricted online access

To Submit Your Article Click Here: Submit Manuscript

YV VYV VVYY

DOI1:10.31579/2690-4861/904
At Auctores, research is always in progress.

Learn more https://auctoresonline.org/journals/international-journal-of-
clinical-case-reports-and-reviews

Auctores Publishing LLC — Volume 28(2)-904 www.auctoresonline.org
ISSN: 2690-4861 Page 7 of 7


file:///C:/C/Users/web/AppData/Local/Adobe/InDesign/Version%2010.0/en_US/Caches/InDesign%20ClipboardScrap1.pdf
https://auctoresonline.org/submit-manuscript?e=66
https://auctoresonline.org/journals/international-journal-of-clinical-case-reports-and-reviews
https://auctoresonline.org/journals/international-journal-of-clinical-case-reports-and-reviews

