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Abstract 
Introduction: Development in children is a qualitative change in their abilities. When 
children cannot acquire developmental skills according to age, it shows delayed 
development. Low and high maternal age during pregnancy is a kind of risk factor for 
developmental disorders in children. 
Methods: This is a cross-sectional descriptive comparative study that was performed 
on 400 women who had less than 19 and over 35 years old during pregnancy and now 
have 4-24-months infants that referred to health centers Kohgiluyeh and Boyer-
Ahmad Province, Iran. Participants were selected through multi-stage random 
sampling. Data collection instruments were: A demographic, obstetric and the “Ages 
and Stages Questionnaires” for 4-24 months children. Data analysis was done by using 
the software SPSS 16, and independent t-test, chi-square and logistic-regression tests 
were used. 
Results: The prevalence of developmental delay in infants 4-24-months of mothers 
fewer than 19 and older than 35 years was 7 percent and 11 percent respectively. In 
mothers over 35 years old, all domains were higher than the others. In both groups of 
maternal age, the most delayed development was gross motor; the lowest prevalence 
of late event in a group of mothers less than 19 years was personal-social skills and in 
women over 35 years was problem-solving. 
Conclusions: Pregnancy in ages over 35 and less than 19 years are risk factors for the 
developmental delay of children and could be prevented by appropriate strategies and 
training. 
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INTRODUCTION

Children are the makers of the country and the real 
capital of every nation [1]. According to global 
estimates, over 200 million children less than five years 

old might never reach their developmental potential. It 
is necessary to pay special attention to this vulnerable 
group of children [1, 2]. 
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When the child obtains the child's developmental 
abilities following their age very late, has developmental 
delays disorder [2]. Developmental delay in children is 
global problem health [3]. Almost 15-18 percent of 
children in the United States have behavioral disabilities 
[1]. The amount in Jamaica 15%, in Bangladesh 8% and 

the Netherlands 5.12%, has been reported [4-7]. 
Internal studies in Iran have reported a 7%-26.3% 
prevalence of developmental delay in Iranian cities [8-
12]. A meta-analysis study conducted by Sajedi reported 
a 14.6% cumulative frequency in different dimensions of 
developmental delay in Iranian children [13]. Ahmadi et 
al. (2017) also reported a prevalence rate of 16.2% for 
developmental delay in 36-60month-old children from 
Tehran [14, 15]. 
Examines the development of children in five areas, 
including gross and fine motor development, 
communicational, problem solving or understanding 
speech, and personal and social development occur [1]. 
Any abnormality and disorder from the zygote 
formation to perinatal period events and the first year 
after birth can affect the growth and development and 
has irreversible effects on children's development 
process [16]. Risk factors that can create developmental 
delays are consanguineous marriage, under or overage of 
mothers during pregnancy, multiple pregnancies, the 
presence of diseases such as diabetes, high blood 
pressure or infections during pregnancy, using drugs or 
toxins and exposure to teratogens during pregnancy 
[12]. 
It is said that increasing maternal age increased 
chromosomal anomalies and developmental disorders 
in infants. Teen mothers are also at a higher risk of 
premature birth and low birth weight [17]. Studies have 
shown that mothers under 19 years old and over 35 
years more than women 20-29 years breed smaller 
weight infants that this could 
relate to developmental disorder, directly [18]. Studies 
show that children of young mothers achieved a higher 
score in social and physical development in compare 
with children of adolescents or older mothers [19]. 
To mentioned issues, in recent years due to early 
detection and early intervention, developmental 
disorders have been a great deal of new and more 
emphasis is on disabilities detecting during infancy; it 
means from birth to 2 years old [20]. Studies show that 
early identification and intervention in infants and 
children at risk prevent a lot of following consequences 
of developmental delay and disorders that could occur 
in children [6, 21]. 
According to disuse of reliable contraceptive methods at 
teenage years that lead to early pregnancy as well as 
noticeable in people over 35 years in Kohgiluyeh and 
Boyer Ahmad province, researchers described and 
compared the developmental status of children under 

two years old between mothers in the two high-risk age 
groups (19 and over 35 years old during pregnancy). 

METHODS 

This study is a cross-sectional descriptive comparative 
study that was performed on 400 women who had fewer 
than 19 and over 35 years old during pregnancy and now 
have 4-24-months child that referred to health centers 
affiliated to the University of Medical Sciences of 
Yasouj. This research was a cross-sectional conducted 
after the approval of the proposal at the Shahid Beheshti 
University of Medical Sciences in Tehran. 
Inclusion criteria for this study include mothers, 
maternal age during pregnancy younger than 19 or more 
than 35 years, mother had has maternal prenatal care in 
health centers that have been recorded in her folder, age 
of infant be 4-24 months, and infants live with both 
parents, Apgar score was not below seven at the baby's 
birth, have not a history of fetal growth restriction, 
during the first 4-6 months are exclusively breastfed, 
infant has not malnutrition or anemia, infant at birth be 
older than 37 weeks and has more than 2500 g weight. 
Exclusion criteria included; mother had a history of 
diabetes, high blood pressure or anemia during 
pregnancy, a positive history of a specific disease 
hereditary, smoking, mental disorders, infants be the 
result of prolonged or premature pregnancy or even had 
obvious abnormal congenital at birth time. In this study, 
sampling was done in several stages. 
First, a list of all the health centers of the Health 
Department Medical University of Kohgiluyeh and 
Boyer Ahmad was taken. Because of the province has 
seven cities, the sample was distributed proportional to 
the population of any town, from each city, clinics were 
randomly selected and according to this a quota was 
awarded to each center, and in the account of sampling 
based on purpose eligible mothers who have had 
children 4-24 months were selected. At first, gynecology 
and demographic questionnaire were given to them. 
According to this, mothers were divided into two 
groups: under 19 and over 35 years, then the "Ages and 
Stages." The questionnaire" was completed to assess the 
developmental status of children by their parents. 
The minimum required sample size in each group by 
using the following equation was 185 children, due to 
the loss probability in each group of 200 children, in 
total, 400 samples were taken in two groups. 

𝑛 = [
𝑧1−𝛼

2⁄ √2�̅�(1 − �̅�) + 𝑧1−𝛽√𝜋1(1 − 𝜋1) + 𝜋2(1 − 𝜋2)

𝜋1 − 𝜋2

]2 

𝜋1 = 0.15, 𝜋2 = 0.35, 𝛼 = 0.05 ⇒ 𝑧1 − 𝛼/2 = 1.96, 

𝛽 = 0.90 ⇒ 𝑧1 − 𝛽 =1.28 

In this study, all subjects with the full consent and 
knowledge of the objectives of the study were enrolled, 
and they were assured that all information would remain 
confidential. Demographic and Obstetrics 
questionnaire of mother and form data included: 
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demographics, socioeconomic status, history of 
pregnancy and childbirth of mother. The face and 
content validity of the survey by the obstetrics and 
gynecologist and pediatricians was determined, and 
test-retest reliability was assessed ten days after, by the 
mothers, the correlation coefficient (r=1) was 
calculated. 
ASQ questionnaire is currently the most widely used. 
The sensitivity of the ASQ test is 75 percent in high-risk 
children and 100 percent in the community group, with 
the specificity of 95 percent and 90 percent, respectively 
[22]. The questionnaire has a clear and straightforward 
language, and for some questions, simple images have 
been made. The validity of this test varies from 76% to 
88%. 
ASQ includes 19 different questionnaires that can 
screen developmental status of children from 4 to 60 
months (4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 30, 33, 36, 
42, 48, 54, and 60) in five domains: gross motor, fine 
motor, personal-social problem solving and 
communication skills. Each area contains six questions 
for each of the 30 items. 

Three response options are "Yes" for when the child 
is now completely able to do the activity in question 
is, " not yet" for when the child does the business in 
question is not done and "sometimes" for the ability 
to do the activities in question in some of the times 
has been considered. Answer "Yes" 10 points, 
answered "sometimes" 5 points, and answered "no" 
zero scores. Then, scores of each item summed and 
final score in each domain is compared to cut-off 
marks of the ASQ standardization. 10 to 15 minutes 

to complete the questionnaire and scoring it took 
about a minute if the child does not have enough 
points in each of the five domains and should be a 
referral for further evaluation [23-27]. 

ASQ is a reliable tool with Cronbach’s alpha of 0.86 and 
a reliability of 0.93 for Iranian children [28]. In other 
studies, the safety of this scale was obtained as 0.88 using 
the test-retest method [15]. The reliability of this scale 
in the present survey was obtained as 0.82 using the test-
retest method. 
Data analysis software SPSS version 16 was used in this 
study. Descriptive statistics to provide information as 
frequency tables, percentage, mean and standard 
deviation, and inferential analysis for finding the 
relationship between variables was used. Statistical 
methods, including t-test, Chi-Square, and regression 
logistic, were used. The study Type I error test was 
considered0.05, so the values were statistically less 
likely, to be considered significant. 

RESULTS 
Comparison of the Sociodemographic and other 
characteristics of the 400 participants are presented in 
Table 1 and Comparison of individual variables in the 
healthy development and delay development in children 
born to mothers fewer than 19 and over 35 years old in 

Table 2 . The Frequency of developmental delay in 
children 4-24-months of women fewer than 19 years (7 
percent) and mothers more aged than 35 years was (11 
percent). The highest prevalence of developmental 
delay in mothers over 35 years was in Problem solving 
and in fewer than 19 years was in personal social 
domains (Table 3).

Table 1. Comparison of the Parents’ Demographic Features by Their Child’s Developmental Status 

 Delay Development Normal Development P Value 

Age of mother    
< 19 years 17.86 ± 1.23 18.16 ± 1.31 0.382* 
> 35 years 39.91 ± 2.67 39.20 ± 1.67 0.082* 

Age of father    
< 19 years 25.50 ± 3.39 26.96 ± 3.79 0.199* 
> 35 years 42.59 ± 5.47 42.57 ± 5.18 0.984* 

Age of mother during the pregnancy    
< 19 years 16.29 ± 1.20 16.64 ± 1.22 0.261* 
> 35 years 38.68 ± 2.66 37.80 ± 1.74 0.037* 

Level of Mother’s Education   0.001** 
< 19 years    

Primary 41 (20.5)  
High school 68 (34)  
Diploma 88 (44)  
College 3 (1.5)  

> 35 years    
Primary 128 (64)  
High school 28 (14)  
Diploma 22 (11)  
College 22 (11)  

Maternal job   < 0.001** 
< 19 years    

housewives 200 (100)  
Employed 0 (0)  

> 35 years    
housewives 376 (94)  
Employed 24 (6)  

* Independent T test, ** Chi-square, Data are presented as Mean ± SD or Frequency (%). 
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Table 2. Comparison of Individual Variables in the Normal Development and Delay Development in Children Born to Mothers fewer than 19 and over 
35 Years’ Old. 

Variables Delay Development Normal Development P Value Independent T 

Child's age (months)    

<19 years 4.29  ±2.89 5.18 ± 3.24 0.347 

>35 years 4.32 ± 3.22 4.70 ± 2.85 0.557 

Child's weight (kg)    

<19 years 2.878 ± 0.196 3.053 ± 0.286 0.027 

>35 years 3.127±0.325 3.277 ±0.44 0.124 

Child 's height (cm)    

<19 years 49.64± 1.39 49.59± 1.99 0.917 

>35 years 49.91 ±1.30 49.72± 1.88 0.656 

Head circumference of child(cm)    

<19 years 34.71± 0.72 34.61± 1.06 0.726 

>35 years 34.59± 0.908 34.82± 0.992 0.304 

*Data are presented as Mean ± SD. 

 

Table 3. Children’s Developmental Status by Age Group and Domain of Development 

Groups Delay Development  Normal Development Total 

Maternal age (Years)    

19 > 14 (7) 186 (93) 200 (100) 

35 < 22 (11) 178 (89) 200 (100) 

 Maternal age (Years) < 19 Maternal age (Years) < 19 Total 

Domains of development Delay Development Normal Development Delay Development Normal Development  

Communication 5(2.5 ) 195(97.5 ) 7 (3.5) 193 (96.5) N = 400 

Gross motor 8(4) 192(96) 13 (6.5) 187(93.5)  

Fine motor 4(2) 196( 98) 10 (5) 190(95)  

Problem solving 6(3) 6(3) 194 (97) 6(3)  

Personal-social 3( 1.5 ) 197(98.5) 192 (96) 8(4)  

*Data is presented as Frequency (%). 

 

Most education in the group under 19 years was a 
diploma (44 percent), and in mothers over 35 years was 
an elementary school (64 percentage). The Chi-square 
test showed a significant relationship between maternal 
education of children and maternal age (P=0.001) 
(Table 2). 

In women under 19 years (51.1 percent) and mothers 
over 35 years (48.5 percent) of the children were boys, 
The Chi-square test showed not a significant 
relationship between sex of child’s and maternal age (P 
= 0.54) 

The two age groups of mothers (fewer than 19 years and 
over 35 years old) were 47.8% of children less than one 
year of age, and 52.2% of children aged 2 to 1-year-old. 
The independent t-test showed no significant 
relationship between the mean age of children (P = 
0.170). 

Birth weight of children in mothers under 19 years 
3.0480 ± 0.2846 and in women over 35 years old 3.2607 
± 0.4308 kg were reported. In two groups, there was a 
significant difference in children's weight (P = 0.001). 
According to this study in women under 19 years, 
delayed developments in children with low birth weight 
were more likely recorded, And the developmental delay 
in underweight children of mothers under 19 years old 

group was significantly higher than the others (P = 
0.027). 
According to the logistic regression results to examine 
the factors influencing developmental delays in children 
born to mothers aged under 19 and above 35 years, birth 
weight was significantly correlated with development, so 
that the chance of developmental delays in children 
reduced with maternal age, and low birth weight was 
more frequently observed in the children born to 
mothers aged under 19 years. 

DISCUSSION 

In this study, we describe and compare the 
developmental status of children less than two years of 
age in two groups of high-risk mothers under the age of 
19 and above 35 years of age in pregnancy. The 
frequency of developmental delay in mothers under 19 
years of age and above 35 years old was reported to be 
7% and 11%. Rydz and colleagues reported the 
incidence of developmental disorders 12-17% in North 
America and Australia [29]. In the Gyamfi study, the 
prevalence of developmental delay described 24% [30]. 
Lin et al., the prevalence of developmental disorders in 
children 0-2 years, 102 children per 10,000 children and 
in children 5-3 years, 105 children per 10,000 children 
in Taiwan reported [31]. The difference between the 
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mentioned studies with the present study can be the age 
range of children and the number of samples. In this 
study, the prevalence of developmental delay in children 
of mothers over 35 years old more was reported. Also, in 
the group of mothers over 35 years, developmental delay 
in mothers was older than 38 years at the time of 
delivery, had increased. Increasing mother age 
accompanies several disorders in children's growth and 
development such as Down syndrome, difficulty reading 
and writing, mental retardation and diseases caused by 
trinucleotide repetition [32]. Most developmental 
delays in both maternal ages were in gross motor, in the 
group of mothers under the age of 19, the least 
developmental delays in the personal-social domain and 
the group of mothers 35 and older were in the problem-
solving domains. According to the previous studies, 
maternal age can influence developmental outcomes for 

children [33-35]. The study by Chittle borough et al. 
(2011) showed that 6.4% of children with known 
developmental conditions diagnosed based on the SDQ, 
had been born to mothers aged under 20 years [36]. 
This finding is consistent with those of the present 
study. Tearne et al. (2015) and Glasson and Petterson 
(2004) also had known that the age of the mother is 
effective in the cognitive development of children. 
Children born to older mothers received lower scores in 
the areas of cognitive development [37, 38]. Torabi et 
al. reported that maternal age and birth order have a 
significant relationship with the social and physical 
development. Thus, children of younger mothers scored 
higher in social and physical development in 
comparison with children of older mothers and children 
were next [39]. The study in the UK about 
developmental status in 45 teenage mothers’ children 
had shown that eight children had suspicious delays, five 
children in one domain and 3 of them in several 
domains. And, a child in communication skills, five 
within the problem solving, 3 in the social – personal, 3 
in gross motor and 2 in the fine motor domains had 
difficulty [40]. The different reasons for this study may 
be due to children’s age and different sample sizes and 
different age groups and the age of the mother during 
pregnancy can be noted. On the other hand, Kerstjens 
et al., in 2009, Austin et al. (2005) showed that Mother's 
age does not affect the development of children [41, 42]. 
According to some theories on maternal age and 
developmental outcomes for children, younger mothers 
may not be mentally prepared to accept parenting 
duties, may not have the necessary parenting skills, or 
may have limited information on taking care of children 
or the right time to send them to kindergarten or 
preschool. On the other hand, advanced maternal age 
(above 35 years) is associated with less maternal 
sensitivity. In addition, maternal age may be negatively 
related to developmental outcomes for children. For 
example, older mothers have less physical ability, receive 

less support from their relatives, and spend less time 
with their child due to the high costs of living [43]. 
Increasing mother age accompanies several disorders in 
children's growth and development such as Down 
syndrome, difficulty reading and writing, mental 
retardation and diseases caused by trinucleotide 
repetition [44-46], also, many studies are indicating a 
positive relationship between maternal age and better 
cognitive-behavioral outcomes for children. These 
results have been mainly attributed to a better home 
environment and older mothers’ better access to stable 
support from their families. However, older mothers’ 
parenting styles can lead to anxiety in their children 
[47]. In a study conducted in Japan, Koyama et al. found 
that advanced parental age not only was a risk factor for 
autism spectrum disorders but also led to poor social 
performance in children [48]. Iwayama et al. maintain 
that advanced maternal age can be accompanied by the 
impairment of the Moro reflex in one-month infants; 
this can be a sign of developmental disorder [49], in 
addition, in contrast with the study results, Torabi 
(2010) and Bajelan (2011) found no significant 
relationship between maternal age and developmental 
delays in children [39, 50]. Adolescent mothers’ lack of 
accurate knowledge of children, has been mentioned as 
a determining factor in their children’s lack of age-
appropriate development [51, 52]. 
One of the limitations of the present study is the two 
groups (mothers under 19 years, mothers over 35 years 
during pregnancy) were not compared with the low-risk 
group (mothers 19-35 years). It is suggested that other 
studies be carried out with low risk mothers. 

CONCLUSIONS 

In this study, developmental delay in children under 2 
years of mothers over 35 years was more than in mothers 
under 19 years, and the most common delay in two 
groups was in the gross motor development. Low and 
high maternal age during pregnancy is a kind of risk 
factor for delay developmental in children; it can lead to 
various problems for the child in the future. Planning to 
reduce pregnancy in these age-old correlated with a 
reduced incidence of delay development. It is 
recommended that children quickly identify and 
therapeutic interventions, and rehabilitation is 
necessary. 

ACKNOWLEDGMENTS 
The authors would like to express her gratitude to all the 
personnel, officials, and professors at Shahid Beheshti 
University of Medical Sciences,, and all the Mothers and 
children whose participation made this study feasible 
are also much thanked. 

ETHICAL CONSIDERATION 
Shahid Beheshti University approved this study of 
Medical Sciences. 



Adv Nurs Midwifery  Afraz et al. 

Copyright © 2020 The Author(s); Published by Advances in Nursing and Midwifery. This is an open access article, distributed under the terms of the Creative 
Commons Attribution-NonCommercial 4.0 International License (http://creativecommons.org/licenses /by-nc/4.0/) which permits others to copy and 
redistribute material just in noncommercial usages, provided the original work is properly cited. 

25 

FUNDING 
This study Shahid Beheshti University approved this 
study by the research deputy of Shahid Beheshti 
Medical Science University. 

AUTHOR’S CONTRIBUTIONS 
All authors contributed equally to the design of also 
study and FA and FP drafted the article. All authors read 
and approved the final manuscript. 

CONFLICT OF INTEREST 
There was no conflict of interest to be declared. 

REFERENCES 

1. Marcdante K, Kliegman RM. Nelson Essentials of Pediatrics E-
Book: With STUDENT CONSULT Online Access: Elsevier 
Health Sciences; 2014.  

2. Hathaway WE, Hay W, Groothuis J, Paisley J. Current 
pediatric diagnosis and treatment: Appleton & Lange 
Norwalk; 1993.  

3. Marmot M, Friel S, Bell R, Houweling TAJ, Taylor S. Closing 
the gap in a generation: health equity through action on the 
social determinants of health. The Lancet. 
2008;372(9650):1661-9. doi: 10.1016/s0140-
6736(08)61690-6  

4. de Moura DR, Costa JC, Santos IS, Barros AJ, Matijasevich A, 
Halpern R, et al. Risk factors for suspected developmental 
delay at age 2 years in a Brazilian birth cohort. Paediatr Perinat 
Epidemiol. 2010;24(3):211-21. doi: 10.1111/j.1365-
3016.2010.01115.x pmid: 20415750 

5. Alwan SH, Ibraheem MF, Al-Naddawi M. Causes of Global 
Developmental Delay in Children Welfare Teaching Hospital-
Baghdad. Iraqi Acad Sci J. 2013;12(3):383-9.  

6. Poon JK, LaRosa AC, Pai GS. Developmental delay timely 
identification and assessment. Indian Pediatr. 
2010;47(5):415-22. doi: 10.1007/s13312-010-0077-3 pmid: 
20519787 

7. Kerstjens JM, de Winter AF, Bocca-Tjeertes IF, ten Vergert 
EM, Reijneveld SA, Bos AF. Developmental delay in 
moderately preterm-born children at school entry. J Pediatr. 
2011;159(1):92-8. doi: 10.1016/j.jpeds.2010.12.041 pmid: 
21324481 

8. SF A, Mahboobe A, Firoozeh S. Development status of 4-24 
months children born to teenage mothers referred to health 
care centers in Yasuj, 2013. Armaghane danesh. 
2015;20(3):253-63.  

9. Shahshahani S, Vameghi R, Azari N, Sajedi F, Kazemnejad A. 
Comparing the results of developmental screening of 4-60 
months old children in Tehran using ASQ & PDQ. Iranian 
Rehabil J. 2011;9:3-7.  

10. Shaahmadi F, Khushemehri G, Arefi Z, Karimyan A, Heidari F. 
Developmental Delay and Its Effective Factors in Children 
Aged 4 to12 Months. Int J Pediatr. 2015;3(1.1):396-402.  

11. Karami K, Abbasi L, Moridi F, Falah F, Bayat Z, 
Pourvakhshoori N. Evaluation criteria and factors associated 
with the development of one year old children in 
Khorramabad. J Pediatr Nurs. 2015;1(3):57-64.  

12. Dorreh F, Fattahi BG. Evaluation of children’s development 
(4-60mo) with history of NICU admission based on ASQ in 
Amir kabir Hospital, Arak. J Ardabil Univ Med Sci. 
2011;11(2):143-50.  

13. Sajedi F, Doulabi MA, Vameghi R, Baghban AA, Mazaheri MA, 
Mahmodi Z, et al. Development of Children in Iran: A 
Systematic Review and Meta-Analysis. Glob J Health Sci. 
2016;8(8):51251. doi: 10.5539/gjhs.v8n8p145 pmid: 
27045395 

14. Sajedi F, Doulabi MA, Vameghi R, Mazaheri MA, 
Akbarzadehbaghban A. Relationship of mothers’ psychological 

status with development of kindergarten children. Iranian J 
Child Neurol. 2016;10(3):61.  

15. Doulabi MA, Sajedi F, Vameghi R, Mazaheri MA, Baghban AA. 
Socioeconomic status index to interpret inequalities in child 
development. Iranian J Child Neurol. 2017;11(2):13.  

16. Karimzadeh P. Development and child development disorder: 
Khaneh Ketab Issuance; 2008.  

17. Gunn B. The Children of teen Parents: Florida State 
University; 2005. 

18. Bae J, Park JH, Park YK, Kim JY, Lee SW, Park SW. Changes in 
the distribution of maternal age and parity and increasing 
trends in the low birth weight rate in Korea between 1995 and 
2005. J Prev Med Public Health. 2011;44(3):111-7. doi: 
10.3961/jpmph.2011.44.3.111 pmid: 21617336 

19. Hediger ML, Overpeck MD, Ruan WJ, Troendle JF. 
Birthweight and gestational age effects on motor and social 
development. Paediatr Perinat Epidemiol. 2002;16(1):33-46. 
doi: 10.1046/j.1365-3016.2002.00393.x pmid: 11856453 

20. Morinis J, Carson C, Quigley MA. Effect of teenage 
motherhood on cognitive outcomes in children: a population-
based cohort study. Arch Dis Child. 2013;98(12):959-64. doi: 
10.1136/archdischild-2012-302525 pmid: 24126496 

21. First LR, Palfrey JS. The infant or young child with 
developmental delay. N Engl J Med. 1994;330(7):478-83. doi: 
10.1056/NEJM199402173300708 pmid: 7507219 

22. Elbers J, Macnab A. The Ages and Stages Questionnaires: 
feasibility of use as a screening tool for children in Canada. Can 
J Rural Med. 2008;13(1):9.  

23. Richter J, Janson H. A validation study of the Norwegian 
version of the Ages and Stages Questionnaires. Acta Paediatr. 
2007;96(5):748-52. doi: 10.1111/j.1651-2227.2007.00246.x 
pmid: 17462065 

24. Glascoe FP. Screening for developmental and behavioral 
problems. Ment Retard Dev Disabil Res Rev. 2005;11(3):173-
9. doi: 10.1002/mrdd.20068 pmid: 16161092 

25. Squires J, Bricker D, Potter L. Revision of a parent-completed 
development screening tool: Ages and Stages Questionnaires. 
J Pediatr Psychol. 1997;22(3):313-28. doi: 
10.1093/jpepsy/22.3.313 pmid: 9212550 

26. Lindsay NM, Healy GN, Colditz PB, Lingwood BE. Use of the 
Ages and Stages Questionnaire to predict outcome after 
hypoxic-ischaemic encephalopathy in the neonate. J Paediatr 
Child Health. 2008;44(10):590-5. doi: 10.1111/j.1440-
1754.2008.01388.x pmid: 19012632 

27. Yu LM, Hey E, Doyle LW, Farrell B, Spark P, Altman DG, et al. 
Evaluation of the Ages and Stages Questionnaires in 
identifying children with neurosensory disability in the Magpie 
Trial follow-up study. Acta Paediatr. 2007;96(12):1803-8. doi: 
10.1111/j.1651-2227.2007.00517.x pmid: 17971191 

28. Vameghi R, Sajedi F, Kraskian Mojembari A, Habiollahi A, 
Lornezhad HR, Delavar B. Cross-Cultural Adaptation, 
Validation and Standardization of Ages and Stages 
Questionnaire (ASQ) in Iranian Children. Iran J Public 
Health. 2013;42(5):522-8. pmid: 23802111 

29. Rydz D, Srour M, Oskoui M, Marget N, Shiller M, Birnbaum 
R, et al. Screening for developmental delay in the setting of a 
community pediatric clinic: a prospective assessment of 
parent-report questionnaires. Pediatrics. 2006;118(4):e1178-
86. doi: 10.1542/peds.2006-0466 pmid: 17015506 

30. Gyamfi C. 113: Neonatal and developmental outcomes in 
children born in the late preterm period versus term. Am J 
Obstet Gynecol. 2008;199(6):S45. doi: 
10.1016/j.ajog.2008.09.140  

31. Lin JD, Yen CF, Wu JL, Kang SW. The administrative 
population report on children with developmental delays in 
Taiwan, 2003 through 2007. Res Dev Disabil. 2009;30(2):353-
8. doi: 10.1016/j.ridd.2008.06.004 pmid: 18723316 

32. Kolevzon A, Gross R, Reichenberg A. Prenatal and perinatal 
risk factors for autism: a review and integration of findings. 
Arch Pediatr Adolesc Med. 2007;161(4):326-33. doi: 
10.1001/archpedi.161.4.326 pmid: 17404128 

http://dx.doi.org/10.1016/s0140-6736(08)61690-6
http://dx.doi.org/10.1016/s0140-6736(08)61690-6
http://dx.doi.org/10.1111/j.1365-3016.2010.01115.x
http://dx.doi.org/10.1111/j.1365-3016.2010.01115.x
http://ncbi.nlm.nih.gov/pubmed/20415750
http://dx.doi.org/10.1007/s13312-010-0077-3
http://ncbi.nlm.nih.gov/pubmed/20519787
http://ncbi.nlm.nih.gov/pubmed/20519787
http://dx.doi.org/10.1016/j.jpeds.2010.12.041
http://ncbi.nlm.nih.gov/pubmed/21324481
http://ncbi.nlm.nih.gov/pubmed/21324481
http://dx.doi.org/10.5539/gjhs.v8n8p145
http://ncbi.nlm.nih.gov/pubmed/27045395
http://ncbi.nlm.nih.gov/pubmed/27045395
http://dx.doi.org/10.3961/jpmph.2011.44.3.111
http://dx.doi.org/10.3961/jpmph.2011.44.3.111
http://ncbi.nlm.nih.gov/pubmed/21617336
http://dx.doi.org/10.1046/j.1365-3016.2002.00393.x
http://ncbi.nlm.nih.gov/pubmed/11856453
http://dx.doi.org/10.1136/archdischild-2012-302525
http://dx.doi.org/10.1136/archdischild-2012-302525
http://ncbi.nlm.nih.gov/pubmed/24126496
http://dx.doi.org/10.1056/NEJM199402173300708
http://dx.doi.org/10.1056/NEJM199402173300708
http://ncbi.nlm.nih.gov/pubmed/7507219
http://dx.doi.org/10.1111/j.1651-2227.2007.00246.x
http://ncbi.nlm.nih.gov/pubmed/17462065
http://dx.doi.org/10.1002/mrdd.20068
http://ncbi.nlm.nih.gov/pubmed/16161092
http://dx.doi.org/10.1093/jpepsy/22.3.313
http://dx.doi.org/10.1093/jpepsy/22.3.313
http://ncbi.nlm.nih.gov/pubmed/9212550
http://dx.doi.org/10.1111/j.1440-1754.2008.01388.x
http://dx.doi.org/10.1111/j.1440-1754.2008.01388.x
http://ncbi.nlm.nih.gov/pubmed/19012632
http://dx.doi.org/10.1111/j.1651-2227.2007.00517.x
http://dx.doi.org/10.1111/j.1651-2227.2007.00517.x
http://ncbi.nlm.nih.gov/pubmed/17971191
http://ncbi.nlm.nih.gov/pubmed/23802111
http://dx.doi.org/10.1542/peds.2006-0466
http://ncbi.nlm.nih.gov/pubmed/17015506
http://dx.doi.org/10.1016/j.ajog.2008.09.140
http://dx.doi.org/10.1016/j.ajog.2008.09.140
http://dx.doi.org/10.1016/j.ridd.2008.06.004
http://ncbi.nlm.nih.gov/pubmed/18723316
http://dx.doi.org/10.1001/archpedi.161.4.326
http://dx.doi.org/10.1001/archpedi.161.4.326
http://ncbi.nlm.nih.gov/pubmed/17404128


Afraz et al.  Adv Nurs Midwifery 

Copyright © 2020 The Author(s); Published by Advances in Nursing and Midwifery. This is an open access article, distributed under the terms of the Creative 
Commons Attribution-NonCommercial 4.0 International License (http://creativecommons.org/licenses /by-nc/4.0/) which permits others to copy and 
redistribute material just in noncommercial usages, provided the original work is properly cited. 

26 

33. Shaw M, Lawlor DA, Najman JM. Teenage children of teenage 
mothers: psychological, behavioural and health outcomes from 
an Australian prospective longitudinal study. Soc Sci Med. 
2006;62(10):2526-39. doi: 10.1016/j.socscimed.2005.10.007 
pmid: 16332404 

34. Turley RN. Are children of young mothers disadvantaged 
because of their mother's age or family background? Child Dev. 
2003;74(2):465-74. doi: 10.1111/1467-8624.7402010 pmid: 
12705567 

35. Deave T. Associations between child development and 
women's attitudes to pregnancy and motherhood. J Reprod Inf 
Psychol. 2007;23(1):63-75. doi: 
10.1080/02646830512331330938  

36. Chittleborough CR, Lawlor DA, Lynch JW. Young maternal 
age and poor child development: predictive validity from a 
birth cohort. Pediatrics. 2011;127(6):e1436-44. doi: 
10.1542/peds.2010-3222 pmid: 21536608 

37. Tearne JE. Older maternal age and child behavioral and 
cognitive outcomes: a review of the literature. Fertil Steril. 
2015;103(6):1381-91. doi: 10.1016/j.fertnstert.2015.04.027 
pmid: 26041693 

38. Glasson EJ, Bower C, Petterson B, de Klerk N, Chaney G, 
Hallmayer JF. Perinatal factors and the development of autism: 
a population study. Arch Gen Psychiatry. 2004;61(6):618-27. 
doi: 10.1001/archpsyc.61.6.618 pmid: 15184241 

39. Torabi F, Akbari SA, Amiri S, Soleimani F, Majd HA. 
Correlation between high-risk pregnancy and developmental 
delay in children aged 4-60 months. Libyan J Med. 2012;7. doi: 
10.3402/ljm.v7i0.18811 pmid: 23008747 

40. Ryan-Krause P, Meadows-Oliver M, Sadler L, Swartz MK. 
Developmental status of children of teen mothers: contrasting 
objective assessments with maternal reports. J Pediatr Health 
Care. 2009;23(5):303-9. doi: 10.1016/j.pedhc.2008.09.001 
pmid: 19720265 

41. Kerstjens JM, Bos AF, ten Vergert EM, de Meer G, Butcher PR, 
Reijneveld SA. Support for the global feasibility of the Ages and 
Stages Questionnaire as developmental screener. Early Hum 
Dev. 2009;85(7):443-7.  

42. Austin MP, Hadzi-Pavlovic D, Leader L, Saint K, Parker G. 
Maternal trait anxiety, depression and life event stress in 

pregnancy: relationships with infant temperament. Early Hum 
Dev. 2005;81(2):183-90. doi: 
10.1016/j.earlhumdev.2004.07.001 pmid: 15748973 

43. Penrose L. The effects of change in maternal age distribution 
upon the incidence of mongolism. J Ment Defic Res. 1967.  

44. Leigh A, Gong X. Does Maternal Age Affect Children's Test 
Scores? Aust Econ Rev. 2010;43(1):12-27. doi: 
10.1111/j.1467-8462.2009.00573.x  

45. Gillberg C. Maternal age and infantile autism. J Autism Dev 
Disord. 1980;10(3):293-7. doi: 10.1007/bf02408288 pmid: 
6927656 

46. Croen LA, Grether JK, Selvin S. The epidemiology of mental 
retardation of unknown cause. Pediatrics. 2001;107(6):E86. 
doi: 10.1542/peds.107.6.e86 pmid: 11389284 

47. Saha S, Barnett AG, Buka SL, McGrath JJ. Maternal age and 
paternal age are associated with distinct childhood behavioural 
outcomes in a general population birth cohort. Schizophr Res. 
2009;115(2-3):130-5. doi: 10.1016/j.schres.2009.09.012 
pmid: 19781913 

48. Koyama T, Kamio Y, Inada N, Inokuchi E. Maternal age at 
childbirth and social development in infancy. Res Autism 
Spectr Disord. 2011;5(1):450-4. doi: 
10.1016/j.rasd.2010.06.008  

49. Iwayama M, Kira R, Kinukawa N, Sakai Y, Torisu H, Sanefuji 
M, et al. Parental age and child growth and development: child 
health check-up data. Pediatr Int. 2011;53(5):709-14. doi: 
10.1111/j.1442-200X.2011.03331.x pmid: 21342351 

50. Soleimani F, Bajelan Z, Amir Ali Akbar S, Alavi Majd H. 
Correlation between anemia during delivery and 
developmental delay in children 12 months in Qazvin, Iran 
2011-2012. J Rehabil. 2013;13(5):66-72.  

51. Tamis-Lemonda CS, Shannon J, Spellmann M. Low-income 
adolescent mothers' knowledge about domains of child 
development. Infant Ment Health J. 2002;23(1-2):88-103. 
doi: 10.1002/imhj.10006  

52. Whitman TL, Borkowski JG, Keogh DA, Weed K, Weed K. 
Psychology press; 2001.  

 

http://dx.doi.org/10.1016/j.socscimed.2005.10.007
http://ncbi.nlm.nih.gov/pubmed/16332404
http://dx.doi.org/10.1111/1467-8624.7402010
http://ncbi.nlm.nih.gov/pubmed/12705567
http://ncbi.nlm.nih.gov/pubmed/12705567
http://dx.doi.org/10.1080/02646830512331330938
http://dx.doi.org/10.1080/02646830512331330938
http://dx.doi.org/10.1542/peds.2010-3222
http://dx.doi.org/10.1542/peds.2010-3222
http://ncbi.nlm.nih.gov/pubmed/21536608
http://dx.doi.org/10.1016/j.fertnstert.2015.04.027
http://ncbi.nlm.nih.gov/pubmed/26041693
http://dx.doi.org/10.1001/archpsyc.61.6.618
http://ncbi.nlm.nih.gov/pubmed/15184241
http://dx.doi.org/10.3402/ljm.v7i0.18811
http://dx.doi.org/10.3402/ljm.v7i0.18811
http://ncbi.nlm.nih.gov/pubmed/23008747
http://dx.doi.org/10.1016/j.pedhc.2008.09.001
http://ncbi.nlm.nih.gov/pubmed/19720265
http://dx.doi.org/10.1016/j.earlhumdev.2004.07.001
http://dx.doi.org/10.1016/j.earlhumdev.2004.07.001
http://ncbi.nlm.nih.gov/pubmed/15748973
http://dx.doi.org/10.1111/j.1467-8462.2009.00573.x
http://dx.doi.org/10.1111/j.1467-8462.2009.00573.x
http://dx.doi.org/10.1007/bf02408288
http://ncbi.nlm.nih.gov/pubmed/6927656
http://ncbi.nlm.nih.gov/pubmed/6927656
http://dx.doi.org/10.1542/peds.107.6.e86
http://ncbi.nlm.nih.gov/pubmed/11389284
http://dx.doi.org/10.1016/j.schres.2009.09.012
http://ncbi.nlm.nih.gov/pubmed/19781913
http://dx.doi.org/10.1016/j.rasd.2010.06.008
http://dx.doi.org/10.1016/j.rasd.2010.06.008
http://dx.doi.org/10.1111/j.1442-200X.2011.03331.x
http://dx.doi.org/10.1111/j.1442-200X.2011.03331.x
http://ncbi.nlm.nih.gov/pubmed/21342351
http://dx.doi.org/10.1002/imhj.10006

