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Introduction

• In early childhood, language development problems
occur in approximately 5-12% (median, 6%) of children,
learning difficulties are present in around 8% (Rittey, 2003),
and cognitive dysfunction is observed in about 14.3% (in
24 months) (Rosenberg et al., 2008).



Introduction

DD may be temporary or permanent, and children with
permanent DD are at risk for learning disabilities, behavioral
problems, and functional disorders later in life (Keogh et al.,
2004).

The design and delivery of early intervention programs to
improve the developmental outcomes of infants having DD in
terms of neurodevelopmental disorders has gained
importance (Inguaggiato et al., 2017; Kohli-Lynch et al., 2019).



What are EI programs?

• Neurodevelopmental Therapy (NDT) program (Klimont,
2001; Law et al., 1997)
• Goal, Activity, and Motor Enrichment (GAME) (Morgan et
al., 2014, 2016; Wu et al., 2019)
• Supporting Play, Exploration, and Early Development
Intervention (SPEEDI) Program (Dusing et al., 2020;
Finlayson et al., 2020)
• The Infant Behavior Assessment and Intervention Program
(IBAIP) (Meijsen et al., 2010; Van hus et al., 2012)



And the literature ..
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Why is important
parent-child
interactions?

• Specifically, children with
developmental disorders
appear to be more likely to
experience behavioral
problems, including
difficulties in social-
emotional and
interactional areas
(Reynolds et al., 2007; 
Steenis et al., 2015).



• Despite this increased risk, there is a research gap
regarding the natural reinforcement conditions that
children with developmental disorders experience in
different settings.
• While it is acknowledged that parent-child behaviors vary
depending on the context (Holden & Miller, 1999),
surprisingly, very little research has examined spontaneous
parent-child interactions in different situations (Humphrey,
2001; Lundqvist-Persson et al., 2012)



Purpose

• Our study aimed to implement a comprehensive early
intervention program for children with DD that
incorporates the GAME approach's principles of intensive
motor training, parent education, environmental
enrichment, and a range of activities that promote
sensory and cognitive development.



What is Goal, Activity and Motor 
Enrichment (GAME)? 
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Method
Participant

The inclusion criteria had 
developmental delay as 
assessed by the Bayley III 
test, being between the 

ages of 24-36 months

Exclusion criteria were 
children placed in 

institutional care, having 
received any 

neurological, psychiatric, 
or orthopedic diagnoses.



Measurements

Sosyodemographic Information Form

BAYLEY III

PICCOLO



PICCOLO

• To evaluate parent–child interaction,
approximately 10-min video recordings of
parents playing with their children, obtained
from parents, were sent to us and evaluated by
a certified occupational therapy researcher
(Ezginur Gündoğmuş) using the Turkish
version of the PICCOLO. It includes a
checklist of 29 observable behaviors. The aim
was to analyze parents’ interactions with
children in four domains:

• Affection, 

• Responsiveness, 

• Encouragement, and

• Teaching. 
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Intervention

İntervention Group: This program was applied in a pediatric clinic for 1 hour a day, twice a week 
for 12 weeks, face to face. In addition to this program, an individualized home program was also 
given to the intervention group according to the developmental assessment results on admission 
applied in the first stage. The home program was implemented by the parents of the children for 1 
hour a day, three days a week for 12 weeks, in their own homes. Parents contacted the OT via 
WhatsApp program or phone calls.

Control Group: According to the evaluation results, and an individualized home program was 
prepared by an OT for this group. Home programs were implemented by the children's parents, 
five days a week, 1 hour a day for 12 weeks in their own homes, and were followed by the OT via 
WhatsApp application, phone calls, and control charts. 



Results
Table 1. Demographic characteristics of participants on admission

Overall Intervention

Group

Control Group p

N 70 30 40

Child age, mo* 30.6±2.9 30.7±2.6 30.6±3.1 0.887

Child sex, female 31.4% 26.7 35.0 0.457

Prematurity 42.9% 46.7 40.0 0.577

Single child, % 60.0% 76.7 45.7 0.014

Mothers’ age, yr* 34.7±4.3 36.6±4.8 33.3±3.3 0.003

Mothers’ education ≥ university 70.0% 80.0 62.5 0.114

Fathers’ age, yr* 36.3±4.6 38.0±5.0 35.1±3.9 0.008

Fathers’ education ≥ university 70.0 % 73.3 67.5 0.598

Parent income, MW 0.755

Less than MW 15.7% 13.3 17.5

MW 38.6% 43.3 35.0

High than MW 45.7% 43.3 47.5
*mean±SD; MW: minimum wage



Table 2. PICCOLO scores on admission, after intervention and absolute change during follow-up 
period

PICCOLO Intervention Group (n=30) Control Group (n=40) p

Affection

On admission& 113.5 [93.6, 113.4]a 85.5 [68.7, 102.3]b <.001
After intervention& 92.8 [74.0, 111.7]bc 78.6 [62.7, 94.5]c
Absolute change, %&& 17.7 [24.2-11.1] 8.6 [13.4-3.7] .005

Responsiveness
On admission& 8.6 [7.8, 9.4]b 6.9 [6.3, 7.6]a <.001

After intervention& 11.7 [10.9, 12.5]c 8.0 [7.3, 8.6]b
Absolute change, %&& 58.2 [43.3, 73.1] 31.6 [20.6, 42.7] .001

Encouragement
On admission& 7.6 [6.9, 8.3]ab 6.6 [6.0, 7.2]a <.001

After intervention& 11.5 [10.6, 12.3]c 8.0 [7.3, 8.7]b

Absolute change, %&& 58.7 [47.8, 69.6] 25.8 [17.7, 33.9] <.001

Teaching

On admission& 6.4 [5.6, 7.3]ab 5.0 [4.3, 5.8]a <.001

After intervention& 10.9 [10.0, 11.8]c 6.6 [5.9, 7.4]b

Absolute change, %&& 100.5 [78.7, 122.3] 48.5 [32.3, 64.7] <.001



Conclusion

• The results of this study, which thoroughly examines the parent-child
interaction skills of infants having DD, implementing an early
intervention program consist of activity-based interventions, parent
education, and environmental enrichment (which are the
parameters included in the GAME approach), will shed light on
pediatric rehabilitation, literature, and clinical practices.



Implications for Occupational
Therapy Practice

• Parent–child interaction should be considered in early
intervention studies.
• Providing education to parents increases parent–child
interaction with at-risk infants.
• Providing clinic-based therapies along with a home
program to children with DD can result in significant
improvements in developmental parameters and parent–
child interaction.



References

• Albers, C. A., & Grieve, A. J. (2007). Test review: Bayley, N. (2006). Bayley scales of infant and toddler development–third edition. San Antonio, TX: Harcourt assessment. Journal of Psychoeducational Assessment,

25(2), 180-190.

• Ayres, A. J., & Robbins, J. (2005). Sensory integration and the child: Understanding hidden sensory challenges. Western psychological services.

• Bagner, D. M., Sheinkopf, S. J., Miller-Loncar, C. L., Vohr, B. R., Hinckley, M., Eyberg, S. M., & Lester, B. M. (2009). Parent-child interaction therapy for children born premature: A case study and illustration of

vagal tone as a physiological measure of treatment outcome. Cognitive and Behavioral Practice, 16(4), 468-477.

• Baker, B. L., & Feinfield, K. A. (2003). Early intervention. Current Opinion in Psychiatry, 16(5), 503-509.

• Bann, C. M., Wallander, J. L., Do, B., Thorsten, V., Pasha, O., Biasini, F. J., Bellad, R., Goudar, S., Chomba, E., & McClure, E. (2016). Home-based early intervention and the influence of family resources on

cognitive development. Pediatrics, 137(4).



• Baranek, G. T. (2002). Efficacy of sensory and motor interventions for children with autism. Journal of Autism and Developmental Disorders, 32, 397-422.

• Başar, E. (2012). A review of alpha activity in integrative brain function: fundamental physiology, sensory coding, cognition and pathology. International Journal of Psychophysiology, 86(1), 1-24.

• Bayley, N. (2006). Bayley scales of infant and toddler development.

• Bayoglu, B., Unal, Ö., Elibol, F., Karabulut, E., & Innocenti, M. S. (2013). Turkish validation of the PICCOLO (Parenting interactions with children: checklist of observations linked to outcomes). Infant Mental Health Journal, 34(4), 330-338.

• Bellman, M., Byrne, O., & Sege, R. (2013). Developmental assessment of children. BMJ, 346.

• Besios, T., Nikolaos, A., Vassilios, G., Giorgos, M., Tzioumakis, Y., & Comoutos, N. (2018). Effects of the neurodevelopmental treatment (NDT) on the mobility of children with cerebral palsy. Open Journal of Therapy and Rehabilitation, 6(04), 95

• Blanche, E. I., Chang, M. C., Gutiérrez, J., & Gunter, J. S. (2016). Effectiveness of a sensory-enriched early intervention group program for children with developmental disabilities. The American Journal of Occupational Therapy, 70(5), 7005220010p7005220011-

7005220010p7005220018.

• Blauw-Hospers, C. H., & Hadders-Algra, M. (2005). A systematic review of the effects of early intervention on motor development. Developmental Medicine and Child Neurology, 47(6), 421-432.

• Brorson, K. (2005). The culture of a home visit in early intervention. Journal of Early Childhood Research, 3(1), 51-76.

• Care, C. T. F. o. P. H. (2016). Recommendations on screening for developmental delay. CMAJ, 188(8), 579-587.



Thank you for your attention

• Contact with me via:

• E-mail: ezginur.gundogmus@Hacettepe.edu.tr

• Ezginurgundogmus06@gmail.com
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