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ABSTRACT 

A postterm birth is one that occurs after completed 42 weeks of pregnancy, is linked to higher 

rates of newborn morbidity and mortality. Despite the fact that babies delivered one or two 

weeks early have lifetime effects, there is scant evidence that babies born after their due date 

have lasting detrimental effects. The infant's risk of infection, delayed stillbirth, and 

difficulties during delivery increases if crossed their due date. Hence, if more hazards were 

associated with extending the pregnancy than with intervening, procedures might be utilized 

to accelerate delivery. The majority of the research currently available on postterm 

consequences focused on short-term observations, even though long-term effects might be far 

more significant. The incidence of DCD which ranges from 5% to 6%, is sufficient to 

designate it as one of the most common disorders among school-age children. Previous 

research indicated significant risk of DCD in infants born preterm. Whether infants born at 

varying gestational ages including postterm birth are more likely to experience 

developmental coordination disorder DCD than children born at full term is yet uncertain. 

Therefore, the purpose of this review study is to present a summary of the data connecting 

postterm birth to DCD. Using specific keywords, a comprehensive systematic search of 

internet databases (PubMed, Google Scholar) revealed up very few research on the topic of 

postterm births which demand for further postterm cohorts throughout adolescence in order to 

completely identify the long-term health concern and provide remedies designed to lessen the 

negative impacts of post-term births. 
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INTRODUCTION 

Background and Definition 

It's critical for perinatal and postnatal health that labour commence on time. The effects of 

perinatal events can last a lifetime for the child and their family, and babies who are still 

unborn after their due date seem to be among the high-risk category. Neonatal mortality and 

morbidity are linked to both preterm and postterm deliveries (1-3). Postterm birth is defined 

as the pregnancy that have completed 42 weeks of gestation. The frequency of post-term birth 

is impacted by local management practices for labour induction and elective caesarean 

deliveries. Despite an overall rise in labour inductions occurring prior to or at 42 weeks of 

gestation (1), postterm deliveries still occur periodically (up to 5–10%), even within 

developed nations (3, 4). Although the long-term effects are unknown, post-term delivery 

raised the risk of newborn encephalopathy and mortality within the first year of life (5, 6). 

Without evident advantages to the child, babies that stay in utero over their due date are more 

vulnerable to infection, delayed stillbirth, and consequences as shoulder dystocia and 

neonatal hypoxia (7, 8). Despite the fact that studies have shown that preterm birth has major 

developmental consequences (9, 10), there is limited recognition of any long-term effects of 

post-term delivery (11, 12). Contrary to premature birth, interventions can be utilized to 

deliver the baby if there are greater risks to mother and child associated with extending the 

pregnancy than with giving birth (13). Like the effect of preterm delivery, the effects of post-

term outcomes may be far bigger in the course of time (14), however a large portion of the 

information currently available is centred on short-term surveys. 

Developmental coordination disorder (DCD), impairment of a motor skills is one of the 

prevalent disorders among school aged children (5 to 11 years) with the prevalence estimated 

to be 5-6% globally (15), with an even higher prevalence of 8.3% in China (16, 17). Struggle 

with motor coordination in children with DCD makes it difficult for them to accomplish 

academic goals or participate in daily activities (18). The labels developmental dyspraxia, 

minimal brain malfunction, perceptual-motor dysfunction, physical awkwardness, and, very 

often, the clumsy kid syndrome has all been used to characterize these children in the past 

(19, 20). These kids were referred to be DCD as a group in 1994 during an international 

consensus conference that took place in London, Ontario (21). The Diagnostic and Statistical 

Manual of Mental Disorders (DSM) (22) and the 10th revision of the International 

Classification of Diseases (ICD-10) (23) has been one of the most extensively used 

classification systems, provides the diagnostic criteria for motor functioning issues in 

children and adolescents. The four DCD diagnostic criteria are described in the DSM-5 are 

illustrated in the table 1. 
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Developmental impairments can range from extremely specific restrictions to a broad 

impairment of motor abilities. Among the motor symptoms of DCD are difficulties 

performing coordinated movements as well as fine and gross motor abnormalities, which 

cause clumsiness, slowness, and incorrect motor performances (24). DCD sufferers may 

consequently have abnormalities in sensorimotor coordination, motor learning (acquiring 

newer movements, adaptation to change, motor planning, etc.) and postural control (poor 

static and dynamic balance, immature distal control, and hypertonia or hypotonia, etc.) (24). 

Despite the possibility of early-life noticeable abnormalities in motor development, DCD is 

typically not identified in children less than five years old (25). Inspired by the idea that early 

life and perinatal environments can have a significant impact on long-term health, a new 

preventative paradigm has surfaced in recent years (26). A broad understanding of the effect 

of perinatal factors, especially the gestational age at birth on motor impairment will aid in 

directing intervention efforts and creating successful population-based initiatives and 

strategies to treat this illness. For this reason, the purpose of this review study is to explore 

the association of post-term born children with children‟s motor impairment emphasizing 

DCD. Using keywords like “child”, “children”, “motor development”, “motor impairment”, 

“developmental coordination disorder”, “gestational weeks”, “gestational age at birth”, 

“postmaturity”, „postterm” a search was conducted on online databases (PubMed and the 

Google Scholar) to find articles to review for this study. 

Comorbidity associated with DCD 

There is a strong correlation between DCD and other developmental abnormalities, primarily 

Attention Deficit Hyperactive Disorder (ADHD) (27, 28), given that new research points 

towards a genetic connection between these two conditions (29, 30). Additionally, Gillberg et 

al. discussed the deficits in attention, motor and perception (DAMP models) that shows a 

40% overlap between DCD and ADHD (31). Performance of Children with DCD were lower 

than their peers in school and frequently experience learning problems, particularly dyslexia, 

even though they are average intelligent and/or above average (19, 32). Additionally, 

impairments in social and emotional behaviour, anxiety, and depression, as well as 

impairments in speech, communication, and language, including articulatory speech 

abnormalities, have been linked to DCD comorbidity (15, 19). A study finding risk of motor 

impairment in Autism Spectrum Disorder (ASD) concluded that most children with ASD 

have a risk for motor impairment or DCD, and that risk lasts throughout adolescence (33). 

Furthermore, they typically do poorly in sports and stay away of athletics and other 

physically demanding pursuits (34). As a result, individuals are more susceptible to health 

issues like overweight/obesity, and cardiovascular problems (35-38).  
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Children and adults who experience these symptoms encounter significant impact on their 

daily lives, as these consequences typically have reduced health-related quality of life, 

autonomy, physical and psychological well-being, and other aspects of their daily lives (39-

41). The comorbidity associated with DCD was illustrated in figure 1. 

Prevalence of DCD 

Despite the fact that the prevalence rates of DCD are well-documented in several nations, the 

range varies greatly depending on the nation. Low prevalence of probable DCD is seen in 

some nation such as 8% in Canada (42), 4.9% in Sweden (43), 1.8% in southwest England 

(44), whereas higher prevalence was reported among other nations such as >25% in Spain 

(45), 19.9% in Brazil (46), 15-19% in Greece (42). The variances in definition, range of age, 

and finding technique of the case are among the reasons that could be responsible for the 

discrepancies in the motor impairment (47). Globally the prevalence of DCD estimated to be 

5-6% (15), with an even higher prevalence of 8.3% in China (16, 17). 

Assessment of DCD 

The process of assessment helps to ensure that each kid receives customized, research-based 

care that can lead to better physical, social, and mental health outcomes. A physician, 

pediatrician, and psychologist (in certain countries) permitted to review the particular DSM-5 

criteria will usually diagnose DCD (48). A diverse team of healthcare professionals should 

preferably conduct a thorough evaluation before making a diagnosis (48, 49). A diagnosis of 

DCD can be made for pre-schoolers (ages 3 to 5) based on the results of at least two 

longitudinal assessments if they exhibit significant motor impairments (despite having had 

plenty of opportunities for learning and after other potential causes of motor delay have been 

ruled out) (48). The evaluation ought to comprise comprehensive health and developmental 

history, clinical assessment, motor evaluations, questionnaires and a conversation about the 

kid's motor abilities and how they affect their everyday life, education, leisure, and 

engagement with the child and important adults (48, 49). The International Clinical Practice 

Guidelines for DCD are an update (published in 2019) to the DCD guideline that the 

European Academy of Childhood Disability (EACD) released in 2012 in which suggestion 

were made regarding the definition, assessment, diagnosis, and intervention for DCD (25, 

48). Despite suggestions for evaluating the results of DCD, there is debate about the most 

appropriate tools to utilize (50). Depending on their psychometric characteristics, the 

suggested outcome tools for identifying issues were the Movement assessment battery 

children-2 (MABC-2), Developmental Coordination Disorder Questionnaire revised (DCDQ–

R), Little DCDQ (LDCDQ), Bruininks-Oseretsky Test of Motor Proficiency-2 (BOT-2) for 

motor disability and Systematische Opsporing Schrijf problemen-2-NL (SOS-2-NL), 

Handwriting Screening Questionnaire and Detailed Assessment of Speed and Handwriting 
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for the identification of writing issues. Although the most popular tool for assessing the 

effectiveness of rehabilitation for individuals with DCD is the MABC-2 test, the 

Developmental Coordination Disorder daily (DCD daily) and the Canadian Occupational 

Performance Measure (COPM) seem to be very responsive and an important element (51, 

52). Setting targets for rehabilitation was said to be much easier with the help of COPM (25). 

The guideline's authors indicated that it is crucial to measure treatment outcomes across all 

domains of the International Classification of Functioning, Children and Youth version (ICF-

CY) and that appropriate tools have to be employed (25, 48, 53). The suggested tools for 

assessment of DCD are illustrated in figure 2. Suggested outcome measures based on their 

psychometric qualities to identify issues on school going children are displayed in table 2. 

Aetiology and Risk factors of DCD 

The aetiology of DCD is still unknown, and there is no one element that causes it. 

Nonetheless, progress has been achieved as a result of several investigations examining 

potential causes of DCD. It was proven that events before, during and after the delivery plays 

crucial role for development of DCD. As noted by Cermak et al., prenatal, perinatal, and 

postnatal events impact early brain development and are believed to be significant 

contributors to DCD (54). Nevertheless, Peters et al. analyzed neuroimaging research in 

children with DCD and discovered that while there is a dearth of information on 

neuroimaging in DCD, but the neuropathophysiology of DCD is thought to include several 

different brain regions (55). With respect to perinatal factors, majority of the research showed 

association with the Prematurity and Low birth weight (16, 44, 56, 57). Various others factors 

were also reported to be associated with DCD such as newborn pathological jaundice and 

intrauterine fetal distress (16, 58), Intrauterine Growth Retardation (IUGR) as well as delayed 

walking (59), being a male (57), families from lower socioeconomic background (44), 

chronic lung disease, threatened abortion, advanced maternal age (16). Various prenatal, 

perinatal and postnatal factors associated with DCD is illustrated in figure 3. 

EFFECTS OF POSTTERM BIRTH ON RISK OF DCD 

One important factor in predicting DCD and motor development is gestational age (56), 

However, the connection between motor development in infants born full term (37 weeks) or 

later and gestational age in weeks has received less attention. It has also been discovered that 

the number of fullterm gestational weeks correlates with the neuromotor and motor 

development of 9 to 15 weeks old newborns (60) and 12-month-old infants (61). Most of the 

research conducted previously has reported preterm birth as the significant risk factors for 

development of DCD (16, 44, 56, 57). Suboptimal brain development is a major risk factor 

for preterm newborns (62), and the risk of DCD rises with lower gestational age (59, 63). 

However, some post-term babies also experience fetal development limitation, which is most 
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likely brought on due to poor function of the placenta that is not able to supply enough 

nourishment (64, 65) and raised the incidence of newborn encephalopathy and mortality in 

the 1st year of life (5, 6), but there is uncertainty about the long-term effects. 

Recent research (1, 66-69) has shown a negative correlation between a child's short- and 

long-term health outcomes with postterm delivery (>41 weeks). According to a meta-analysis 

(70), compared to full-term birth, postterm birth is linked to significantly worse outcomes on 

cognitive tests. Additionally, compared to full-term babies, post-term babies had higher rates 

of emotional and behavioural issues at 18 and 36 months of age (69). Furthermore, it has 

been discovered that postterm children have a higher chance of developing autism spectrum 

condition and its symptoms (66, 71), as well as attention deficit/hyperactivity disorder (72). 

In contrast to full-term babies, post-term babies were also noted to have met the major 

developmental milestones in their early life (73). Developmental milestone impairment may 

have resulted from complex postterm delivery circumstances such as shoulder dystocia, 

cephalopelvic disproportion, and extended labour (2), all of which raise the chance of 

perinatal oxygen deficiency. As earlier research has stated that DCD is linked to lack of 

oxygen during the process of labor (16). Furthermore, a postterm placenta may provide a 

foetus bigger than average with fewer nutrients and oxygen (1), this may be connected to 

abnormal motor development. Despite some debate regarding the variability of motor 

performance in the literature (74), in contrast to atypical motor development, which is 

characterized by restrictions on variation and variability, typical motor development is 

marked by variation and the emergence of adaptive variability (75). As a result, in post term 

delivery, as children get older, it might become evident how children with typical and 

atypical development differ in their motor function. Identifying children early who are at 

susceptible to having DCD later in life may provide a substantial opportunity for early 

intervention (76). Assessment of the impacts on children delivered after the full-term period 

(41 weeks and later) has, however, received relatively less attention. Moreover, the limited 

amount of research that has been conducted on the development of infants delivered after full 

term has yielded inconsistent results (77, 78). 

After searching for the association of post term birth with DCD, only few studies (three) on 

post term born children have been found with mixed results regarding their association with 

DCD, with two studies reported non-significant correlation (56, 59) and one study reported 

positive association (79). J.L Zhu et al. (2012) conducted research for finding correlation of 

gestational age at birth with the risk of DCD, calculating DCDQ‟07 among children who was 

the part of Danish National Birth Cohort. In this study, researcher designated children as 

possible DCD if their DCDQ score was 46 or below and concluded that the possibility of 

DCD was negatively correlated with gestational age at birth with a one week decrease in 
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gestational age was linked to a 19% [95% CI 14%, 25%] rise in the probability of DCD. In 

the same study, children born postterm did not show a statistically significant higher risk of 

DCD (56). Similarly, non-significant association of postterm birth with DCD was reported by 

Rikke faebo larsen et al. (2013). They conducted population-based study in children from 

same Danish National Birth Cohort, finding determinants of DCD in 7 years old children. 

Using the validated Developmental Coordination Disorder Questionnaire revised 7 

(DCDQ‟07), the study's result was assessed and concluded that as gestational age decreases, 

the risk of DCD rises (59). In contrast to above two findings, Hua et al. (2021) found 

different results. They carried out retrospective cohort study in mainland China and studied 

3–5 years old children from 2403 public kindergartens in 551 Chinese cities assessing 

children‟s motor function using MABC-2. Using retrospectively collected data to explore the 

correlation of Gestational age at birth with suspected DCD, they found that compared to full 

term, postterm, early term and every stage of preterm at birth were linked to suspected DCD 

(79). A novel finding discovered by the study of Hua et al. (79) involving 152 433 children 

(may be a large national representative sample among current research), aged 3 to 5 is the 

increased risk of DCD linked to postterm delivery, which was not observed in the 

approximately 23,000–33,000 children in the Danish community at age seven (56, 59). These 

contradictory results might be attributed to variations in the sample size, age at follow-up, 

DCD assessment, and/or confounder control, which were comparable in both cohorts but 

could have different contextual factors in the two nations (80). An overview of the studies 

conducted on postterm births and their correlation with motor disability are displayed in table 

3. 

 

Figure 1: Comorbidity associated with DCD 
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Figure 2: Assessment tools for DCD 

Note – BRIEF - Behaviour rating inventory of executive functioning; TACQOL - TNO-AZL 

questionnaire for children‟s health-related quality of life 

 

Figure 3: Determinants of DCD 
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Table 1: Outcome measurements to identify issues in school going children 

Category Issues 

A The individual's performance in daily tasks requiring motor coordination is significantly below average considering their age and assessed IQ. 

Manifested as walking, crawling, sitting), dropping things, “clumsiness,” poor performance in sports, or poor handwriting 

B The disruption in Criterion A substantially hinders the ability to succeed academically or carry out daily tasks. 

C The problem does not fit the criteria for a pervasive developmental disorder and is not caused by a general medical illness (such as cerebral 

palsy or muscular dystrophy); 

D If mental retardation is present, the motor difficulties are in excess of those usually associated with it.  

Table 2: Assessment tools for outcome measurement of DCD 

Assessment tools Outcome Measurement Remarks 

MABC-2  Motor skills Age - 3-16 years  

Assessment: - Manual dexterity, Ball skills and balance 

BOT - 2 Motor Skills Age range: 4 to 21 years 

Assessment: - B/L co-ordination, Balance, Upper limb speed, and dexterity, Running ability, 

agility and Visual motor control 

DCDQ‟07 Activities of daily living Age range: 5 to 15 years  

Assessment: - General coordination, Fine motor skills & handwriting, and Control during 

movement 

(MABC-2 

Checklist) 

Activities of daily living Age range: 5 to 12 years  

Assessment: - Movement in dynamic & static environment, Nonmotor factors 

 DCDdaily Daily Task performance Age - 5–8 years old  

Assessment: - Self care (feeding, dressing), School (writing, crafts, colouring, cutting) and play 

(hopping) 

SOS-2-NL Writing problems School aged children (Grade 1
st
 to 6

th 
) 

Assessment: - Writing Speed and Quality 

 COPM Daily life and Rehabilitation goal setting Assessment: - self-management, productive activities and leisure activities. 

BRIEF Executive Dysfunction Assessment: -  

1. BRI: Inhibit (Inhibitory control and Impulsivity), Shift (ability to shift from ongoing 

situation/activity/problem) and Emotional control  

2. MI: - Initiate (begin a task), Working memory (hold information to complete task), 

plan/organize and monitor. 
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TACQOL Health-Related Quality of Life (HRQoL) Age - 6-15 years  

Assessment: - Functions of body, motor, daily routine, cognitive, social, positive and negative 

emotions. 

Table 3: Association of Postterm birth with DCD 

Author Population characteristics Assessment Factors Result Remarks 

J.L.zhu et 

al. (2012) 

22898 singletons birth between February 2007 and march 

2009 (child with GA between 25 to 44 weeks with median GA 

of 40 weeks). Child with GA of 40 weeks serve as control 

group. (7 years follow up data from Danish National Birth 

Cohort) 

Total score from the 

developmental coordination 

disorder questionnaire 

(DCDQ'07) 

Children born postterm did not 

show a statistically significant 

higher risk of DCD. 

Negative 

association 

Rikke faebo 

larsen et al. 

(2013) 

33 354 women and their children (child with GA between 23 

to >/=42 weeks)  

Term gestation (37+0–41+6) serve as control group. 

(7 year follow up data from Danish National Birth Cohort) 

Total DCD score using the 

validated developmental 

coordination disorder 

questionnaire (DCDQ'07). 

As gestational age decreases, 

the risk of DCD rises. Postterm 

did not show statistically 

significant risk of DCD. 

Negative 

association 

Hua et al. 

(2021 

152 433 children aged 3 to 5 years (mean [SD] age, 4.5 [0.8] 

years).  

Sample consists of child with GA of <32 weeks to > 41 weeks. 

Full term born children (39-40 weeks' gestation) serve as 

control group.  

Data from Chinese National Cohort of Motor Development 

Outcome assessment using the 

little developmental coordination 

disorder questionnaire (LDCDQ), 

completed by their parents. 

Suspected DCD was linked to 

every phase of preterm birth, 

postterm birth, and early term 

birth 

Positive 

association 
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CONCLUSION 

Early identification of developmental disorders in newborns is crucial as it facilitates early 

intervention possibilities, since delayed motor milestone onsets throughout infancy may 

indicate a disruption in both physical and neurological growth. This review study has found 

mixed result with comparatively less evidence of association of postterm birth with DCD. 

However, evidence of displaying other morbidity like sleep disorders, delayed social 

development, reading difficulties, neurologic handicaps, cerebral palsy, ASD, ADHD were 

evident with post term born children. Thus, we hypothesise that identifying these contributing 

characteristics might make it easier to identify high-risk pregnant women and develop 

specific approaches to reduce the number of postterm deliveries. The outcomes of this review 

study could help doctors to decide the best timing to deliver a full-term pregnancy. Even if 

the absolute hazards of post-term birth were fewer than those of preterm birth, post-term 

neonates still need to be closely monitored, which can be accomplished by long-term follow-

up evaluations. We observed minimal evidence of a link between DCD and postterm born 

children, thus more study of postterm cohorts in adulthood is needed to completely ascertain 

the long-term health concerns associated with prolonged gestation. 
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