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Abstract: 

This systematic review examines the utility of the Denver Developmental Screening Test-II (DDST-II), a tool widely used 

for the early detection of developmental delays in children. The review assesses its sensitivity, specificity, cross-cultural 

validity, and overall reliability. DDST-II evaluates children across four developmental domains: gross motor, fine motor-

adaptive, language, and personal-social skills. Although commonly used, the test has faced criticism for inconsistent 

sensitivity and specificity across different populations and settings. Additionally, its cross-cultural applicability is 

questioned due to variations in developmental milestones between Western and non-Western societies. Despite these 

limitations, the DDST-II remains a practical tool for early screening, though it should be supplemented with other 

assessments for accurate long-term predictions. 
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Introduction 

The timely implementation of therapies aimed at 

preventing long-term cognitive, physical, social, and 

emotional problems in children is contingent upon the 

early detection of developmental delays. The Denver 

Developmental evaluating Test-II (DDST-II), which 

evaluates children in four domains—gross motor, fine 

motor-adaptive, language, and personal-social—is one 

of the most well-known instruments for evaluating 

developmental deficits. The DDST-II has been used 

worldwide to screen children from birth to age six since 

it was revised in 1992. There are issues with its 

sensitivity, specificity, and cultural adaptation despite its 

widespread use. The usefulness, validity, and reliability 

of the DDST-II are assessed in this systematic review in 

a range of clinical situations and demographics. 

 

Methods 

The Preferred Reporting Items for Systematic Reviews 

and Meta-Analyses (PRISMA) standards were adhered 

to during the execution of this systematic review. A 

thorough search of the literature was conducted using 

databases such as Google Scholar, Cochrane Library, 

PubMed, and Scopus. "Denver Developmental 
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Screening Test-II," "DDST-II utility," "sensitivity," 

"specificity," "reliability," and "developmental 

screening" were among the terms that were utilized. 

Studies that assessed the validity, clinical applicability, 

and accuracy of the DDST-II in various populations 

were included in the inclusion criteria. Research that did 

not include outcome measures pertaining to screening 

accuracy or clinical relevance, or those only addressed 

the original Denver Developmental Screening Test, 

were eliminated. 

 

PRISMA Flow Diagram 

Below is a PRISMA flowchart that outlines the study 

selection process: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

PRISMA Flow Diagram 

 

1. Sensitivity and Specificity of DDST-II 

The DDST-II's sensitivity—the capacity to recognize 

children with developmental delays—and specificity—

the capacity to recognize children without delays—are 

important factors to take into account while assessing 

the test. Research indicates that these measures might  

 

vary based on the demographic and environment in 

which the exam is given. 

Frankenburg et al. (1992) found that the DDST-II had an 

83% sensitivity and a 43% specificity in their first 

review. This means that although the test was able to 

detect most children with delays, it also produced a 

sizable proportion of false positives. These results have 

been confirmed by other research, which have also 
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emphasized the variations according to cultural 

background and demography. According to Sices et al. 

(2009), socioeconomic variables that impact 

development are the main cause of the sensitivity of 

DDST-II dropping to 70% in underserved regions. On 

the other hand, Sheldrick et al. (2013) observed 

increased specificity in middle-income groups, 

suggesting that the test may work better in more 

homogeneous contexts. 

 

2. Cross-Cultural Validity 

The cross-cultural validity of the DDST-II is one of its 

main complaints. Western standards of child 

development, which are not necessarily applicable in 

non-Western situations, served as the foundation for 

developing the instrument. Numerous research works 

have tackled this issue. 

According to Cheng et al.'s (2007) evaluation of the 

DDST-II in Chinese children, several developmental 

milestones—particularly those pertaining to language—

were out of line with regional cultural norms. When 

evaluated with more culturally appropriate instruments, 

children who were identified as having language 

development delays by the DDST-II frequently did not 

have delays. In a study of children from Nigeria, 

Olusanya et al. (2012) discovered that numerous gross 

motor milestones were met sooner than the DDST-II 

indicates, which increased the percentage of false 

positives in that cohort. 

A limited number of suggested cultural adequacy 

modifications to the DDST-II have received widespread 

validation. This raises concerns about the DDST-II's 

suitability as a developmental screening instrument that 

can be used wherever without the need for regional 

adaptations. 

 

3. Reliability and Clinical Utility 

The DDST-II is still widely used in clinical practice 

despite several drawbacks because of how simple it is to 

administer and how many areas it covers. Paediatricians, 

nurses, and even trained non-medical personnel are 

among the healthcare providers who may give the test, 

which takes around 20 to 30 minutes. 

In a 2015 study, Hickman et al. polled paediatricians on 

their use of the DDST-II in clinical settings. They 

discovered that 76% of practitioners preferred the 

instrument for standard developmental assessments, 

noting its ease of use and short administration duration. 

Its low predictive value for long-term developmental 

outcomes, however, has drawn criticism. The exam 

should not be the only diagnostic tool; it can be helpful 

in identifying children who may need additional 

assessment. 

Inter-rater variability has also raised doubts about the 

DDST-II's reliability. Johnson et al. (2016) discovered 

that even though the test's inter-rater reliability was 

typically acceptable (with kappa values ranging from 

0.75 to 0.85), score differences were substantial when 

given by staff members with less training. This implies 

that even though the DDST-II is easy to use, accurate 

results require appropriate training. 

 

 

4. Predictive Value 

The predictive value of the DDST-II, or how well it 

forecasts long-term developmental results, is one of the 

main issues with the test. Research indicates that 

although the DDST-II is a useful tool for detecting 

developmental delays in the near term, its predictive 

power is limited for determining whether these 

abnormalities will continue into later childhood or need 

substantial treatments. 

In a research published in 2012, Gross et al. tracked 

children who were first evaluated at age 2 using the 

DDST-II and then reassessed at age 5. Researchers 

discovered that whereas 15% of children who were not 

recognised for delays at school age experienced 

academic or social-emotional problems, 65% of children 

who were reported to have delays at age 2 had caught up 

to their peers by age 5 without any kind of intervention. 

This shows that although the DDST-II is helpful for 

early screening, further in-depth analyses should come 

after it and it shouldn't be regarded as a perfect indicator 

of long-term results. 

 

Discussion 

When used in clinical settings with little time or 

resources, the DDST-II is an invaluable screening tool 

for developmental delays. It has been extensively 

adopted in several nations, is simple to run, and 

addresses a variety of developmental areas. However, its 

efficacy as a universal screening tool is constrained by 

issues with sensitivity, specificity, and cultural 

applicability. 

1. Sensitivity and Specificity: The DDST-II has a fair 

sensitivity for detecting developmental delays in 

children, but because of its low specificity, many 

children who are marked as delayed may not truly be 

delayed. This can cause worry and needless follow-up 

testing. 

2. Cultural Adaptability: The measure was designed 

based on Western developmental norms, which may not 

be appropriate in non-Western or underprivileged 

communities. More culturally appropriate versions are 

required to guarantee its worldwide applicability. 

3. Predictive Value: There are limits to the DDST-II's 

capacity to forecast long-term developmental results. It 

should be used as a first screening tool, and if delays are 

detected, more thorough examinations should come 

next. 

 

Conclusion 

Because of its affordability and accessibility of use, the 

Denver Developmental Screening Test-II is still a 

valuable tool for developmental screening in the early 

years of children. However, its usefulness as a stand-

alone tool is limited by the variations in its sensitivity, 

specificity, and cultural adaptation. Healthcare 

professionals must be aware of the limitations of the 

DDST-II and supplement it with additional 

developmental tools and follow-up evaluations, 

especially in culturally diverse or underserved 

populations, even though it is an effective tool for 

identifying children who may need further assessment. 
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