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Objective: To develop a parental questionnaire for screening children with delayed language development in primary care 
settings.
Material and Method: Ramathibodi Language Development (RLD) questionnaire was developed and completed by groups 
of 40 typically developing children age 18 to 30 months old and 30 children with delayed language development.
Results: The mean score was significantly lower in the delay language group (6.71.9), comparing with the typically 
developing group (9.60.7). The optimal ROC curve cut-off score was 8 with corresponding sensitivity and specificity were 
98% and 72%, respectively. The corresponding area under the curve was 0.96 (95% CI = 0.92-0.99).
Conclusion: The RLD questionnaire was the promising language developmental screening instrument that easily utilized 
in well-child examination settings.
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 Delayed language development is a common 
problem in child health that general practitioner should 
deal properly with easily-used screening tool. However, 
even in developed countries, less than half of preschool 
children with delayed language development were 
identified(1,2). The problem becomes a challenge in 
primary health care service.
 Language development is a crucial indicator 
of a child’s social development, and academic 
achievement(3). Early identification of language delay 
can lead to early intervention, and thus results in 
lessening impact on the functioning of the child(4).         
The American Academy of Pediatrics (AAP) and                
the Center for Disease Control and Prevention 
recommend developmental screening, including  
speech and language, for every child on a regular basis 
during a well-child examination(5).
 In a national survey of Health Status from 
Thailand, 17% of children younger than 5 years old 

had delayed development, which 18.9% had delayed 
language development problem(6). The vast majority 
of children miss opportunities for developmental 
assessment due to the lack of screening tool, lack of 
time, the competing demands of the primary care visit, 
and a limited number of physicians. Moreover, clinical 
observation was used instead of standardized screening 
tool, thus results in less accurate detection(7).
 There are many standardized screening 
instruments designed specifically for communication 
domains such as the McArthur Communicative 
Development Inventory(8), Ward Infant Language 
Screening Test(9), and Early Language Milestone 
Scale(10), which are mostly used in the western 
countries. However, different culture and language  
may affect the use of these tools to evaluate delayed 
language development. Several questions in the 
previously mentioned tools are not suitable for Asian 
population. Therefore, the aim of the present study was 
to develop a parental questionnaire capable of being 
easily completed in a routine integrated well-child 
examination and to evaluate the effectiveness of              
the questionnaire to identify children with delayed 
language development for children in Asia, including 
Thailand.
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Material and Method
Screening tool for detection of delayed language 
development
 Ramathibodi Language Development (RLD) 
Questionnaire (Table 1) is a parental questionnaire 
developed from modified questions from various 
standardized screening tools, i.e., Parents’ Evaluation 
of Developmental Status: Developmental Milestones 
(PEDS: DM)(11), Ages and Stages Questionnaire (ASQ)
(12), and Modified Checklist for Autism in Toddlers 
(MCHAT)(13,14). All questions selected are based on 
appropriate culture and environment for children in 
Asia. The questionnaire contains 10 Yes/No Thai 
questions and covers the expressive language skills 
(question 1, 3, 4 and 8), receptive language skills 
(question 5 and 8), and social interaction skills 
(question 2, 6, 7, 8, 9, and 10). Each item is scored 1 
if the answer is “Yes” except question 1 (scored 1 if 
answer is “No”). The total score is 10.

Participants
 The study was ethically approved by the 
Intuitional Board Review. Two groups of samples       
were recruited; first, a group of parents of 30 children 
age 18 to 30 months old with clinical diagnoses of 
delayed language development who attended the 
Developmental and Behavioral Clinic, Ramathibodi 
Hospital, Bangkok, Thailand, between March 2009 
and September 2010. The diagnoses were made by a 
developmental and behavioral pediatrician. All of the 
children in this group were screened by using Denver 
Developmental Screening Test (DDST) to identify 
those with delay in language domain, as indicated by 

failure in two or more of the items in this domain(15). 
To confirm the diagnosis of language delay, the 
Vineland Adaptive Behavior Scales (VABS) was 
performed and all of the participants in this group           
had the score in communication domain <85 (see 
details of the participants’ language development in 
Appendix 1). The second group included 40 parents of 
typically developing children from the well-child 
clinic, Ramathibodi Hospital, during the same period. 
All of the participants in the present group pass the 
DDST (no failure of any item in all domains) and the 
VABS scores ≥85 in all domains. None of the typically 
developing children had any developmental problems, 
as determined by the developmental and behavioral 
pediatrician.

Measures and procedures
 Owing to the differing levels of functioning 
of children that might be found in both groups, all were 
assessed with the Vineland Adaptive Behavior Scales 
(VABS). The VABS is a semistructured interview that 
assesses social competence. The total score is computed 
from the subscores of four domains, i.e., communication, 
motor skills, daily living skills, and socialization. The 
mean score is 100 and standard deviation (SD) is 15. 
Subsequently, the questionnaire was administered          
to all participants’ parents. All parents were given 
information on the purpose of the research and all      
gave written informed consent to the study.

Statistical analysis
 Chi-square tests of significance were used for 
bivariate analysis of discrete variables, and student 

Table 1. Ramathibodi Language Development Questionnaire (English version)

Question No Yes Comment
1. Do you have any concerns about your child’s talks and speech sounds?
2. Does your child use gesture to communicate with others (e.g. bye, greetings, begs for thing)?
3. Does your child say 15 words or more?
4. Are your child’s words understood by others most of the time?
5. Does your child understand what you say? (e.g. Where is your ball?, goes get thing, takes 

thing to dad)
6. Does your child ever use his/her index finger to point, to indicate interest in something?
7. Does your child imitate you? (e.g. imitate your face, talking phone, imitate doing house 

work)
8. Does your child respond to his/her name when you call?
9. Does your child ever bring objects over to you to show you something?
10. Can your child read facial expressions or tone of voice e.g. realize when other people sad 

or angry?
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t-test was used to compare any continuous variables 
differences between the two groups. Discriminant 
function analysis (i.e., sensitivity, specificity, positive 
predictive value, and negative predictive value) was 
performed to evaluate the discriminative power of          
the questionnaire for the two groups. The receiver 
operating characteristics (ROC) were performed to  
find the best cut-off score that best predicted the 
participants with delayed language development 
compared with typically developing children. The area 
under the ROC curve was measured with a score of 
0.5 represents a chance relationship. Scores less than 
0.5 represent a worthless test and 1.0 represents a 
perfect test.

Results
 The language delay group consisted of                   
30 children. Seven were diagnosed as autism spectrum 
disorders (ASDs), 23 were diagnosed as specific 
language impairment (SLI) and globally delayed 
development (GDD) based on the DSM-IV-TR criteria. 
The mean age was 24 months (SD 3.2). Boys were 
overrepresented in this group (84.6%, 25 children). For 
40 children in the typically developing group, mean 
age was 21.7 months (SD 3.9). Sixteen children (40%) 
were male. There were differences with respect to         
age (p<0.05) and gender (p<0.001). There were no 
significant differences among group in terms of      
family history of language developmental delay, 
parental education and family income. Regarding the 
VABS scores, the mean score was 99 (SD 9.6) in the 
typically developing group and was 72 (SD 6.9) in the 
language delay group; there was a significant difference 
between the mean scores (p<0.005). All of the typically 
developing children had adaptive function within the 
normal range, offering reassurance that they were an 
average ability sample. Whereas, all of the children in 

language delay group had the score in communication 
domain of VABS below 85, which confirmed language 
delays. The demographic characteristics and mean 
scores of the VABS were illustrated in Table 2.
 Regarding the questionnaire’s scores, the 
delay language group significantly obtained lower 
scores than typically developing group (p<0.001). The 
mean score was 6.7 (SD 1.9) in the delay language 
group. For the typically developing group, the mean 
score was 9.6 (SD 0.7). Values of Cronbach’s alpha        
as a measure of internal consistency reliability for      
both groups were 0.57, 0.79, and 0.79 for questions         
in receptive language domain, expressive language 
domain and social interaction domain, respectively. 
ROC curve was used to determine the optimal cut-off 
point to differentiate between children with language 

Table 2. The demographic characteristics and mean scores of the Vineland Adaptive Behavior Scales (VABS) of typically 
developing children and children with delayed language development

Characteristics Typically developing children 
(n = 40)

Children with language delay 
(n = 30)

Age (months), mean (SD)*                21.7 (3.9)                24.0 (3.2)
Male (%)** 40.0 84.6
Parental education >bachelor degree (%) 56.4 37.5 
Family income (baht¶/month), mean (range) 34,375 (10,000-80,000) 60,909 (1,300-500,000)
Family history of delayed language development (%) 10.0 23.0
VABS scores, mean (SD)*                96.9 (11.7)                63.2 (11.3)

* p-value <0.05, ** p-value <0.001, ¶ 1 US$ = 30 baht

Fig. 1 ROC curve of the sensitivity and specificity of the 
scores.
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delays and typically developing children (Fig. 1).        
The optimal cut-off point was 8 for differentiation 
between two groups, with sensitivity of 98% and 
specificity of 72% (Table 3). The area under the ROC 
curve was 0.96 (95% CI = 0.92-0.99).

Discussion
 In order to early detect delayed language 
development, screening with effective tool is important. 
Findings from the study supported that the newly 
developed questionnaire was an effective screening 
tool for detecting children with delayed language 
development. The RLD questionnaire demonstrated 
acceptable sensitivity and specificity at the cut-off of 
8. Previously, many studies showed that the parental 
questionnaires, when systematically elicited, could 
identify children with developmental problems 
effectively(16,17). Furthermore, the parental reports were 
by far the least costly as study regarding cost-benefit 
analysis(18). The questionnaire took less than five 
minutes to complete and easily filled out by parents, 
therefore, it could be effectively used in busy clinical 
settings such as child health centers and primary care 
centers. However, to make it an effective and more 
accurate screening tool, larger representative samples 
has to be conducted.
 Regarding the internal consistency reliability 
for each domain, the internal consistency reliability  
for questions in receptive language domain was 0.57, 
which was unacceptable. This is possibly due to the 
number of questions in this domain were low                           
(2 questions). Furthermore, the receptive language 
evaluation in younger children is difficult and 
unreliable(19).
 Many studies reported a family history of 
language delay as a risk factor of children with 
language delay(20-22). However, the present study did 
not find the difference between the two groups in term 

of family history of language delay. The increase                 
in number of participants might show significant 
difference.
 Although screening for language delay in 
young children has been done routinely in many 
developed countries(23), this remains limited in 
developing country due to the lack of validated 
screening instrument. Application of a screening 
instrument from the Western is indeed a challenge       
due to complexities of language. Very few studies in 
Asia adapted the Western standardized screening 
instrument for young children to use in their countries; 
for example, the DDST and the language screening 
procedure as used by Westerlund and Sundelin(24) were 
adapted to use in the United Arab Emirates(25), the 
Developmental Language Screening Scale (DLSS) was 
adapted to use in Hong Kong(26). However, in Thailand, 
those instruments might not appropriate for primary 
care setting and some instruments need to carry out by 
trained personnel. Therefore, the RLD questionnaire 
might be the first language development screening      
step for community based setting that takes short 
administration time and can be used by non-professional 
individuals.
 Finally, limitations of the study need to be 
acknowledged. Firstly, the children with delayed 
language development in the present study were 
diagnosed by clinical teams rather than using a 
standardized diagnostic instrument. Secondly, the 
participants were recruited from one center, so they 
may not be representative of all children in general 
population. Further study in multi-center with a         
larger sample size should be conducted. Lastly, we 
conducted the present study without controlling for 
age and gender in both groups, which might affect the 
result of the study. In our experiences, we usually found 
that parents of children with language developmental 
delay in Thailand concerned and presented to our     

Table 3. Sensitivity, specificity and positive and negative likelihood ratio for cut-offs for screening children with language 
developmental delay against typically developing children

Cut-off Sensitivity Specificity Positive likelihood ratio Negative likelihood ratio
10   70 100 0.30
9   90   84 5.62 0.11
8   98   72 3.48 0.03
7 100   36 1.56 0.00
6 100     8 1.08 0.00
2 100     4 1.04 0.00
1 100     0 1.00
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clinic approximately at the age of two years or later. 
This result in the children in delayed language group 
was older than the typically developing group. 
Furthermore, it has been established that male            
gender is more likely to have delayed language 
development than female gender(27). Therefore, boys 
were overrepresented in the delayed language group 
in the study.

Conclusion
 Detection of delayed language development 
by general practitioners in primary health care service 
is challenging, due to lack of reliable and easily used 
screening tool. The RLD questionnaire offers a 
promising and useful instrument for identifying 
delayed language development. In the future study, the 
RLD questionnaire should be utilize in the general 
population to study the effectiveness as a screening 
tool for early detection of language developmental 
delay.

What is already known on this topic?
 Delayed language development is one of the 
most common developmental problems in children. 
Early identification of language delay can lead to early 
intervention, and results in lessening impact on the 
functioning of the child. However, in Thailand, there 
is no language development screening tool to easily 
use in primary care setting.

What this study adds?
 RLD Questionnaire, a newly developed 
parental questionnaire offers a promising and               
useful instrument for identifying delayed language 
development in primary care setting. It is easy to use 
and takes less than 10 minutes to complete by children’s 
caretaker. The internal consistency is in the good level 
and under the optimum cut off point. Its sensitivity  
and specificity are acceptable levels.
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Appendix 1. The details of clinical diagnosis of participants in delayed language group

Number Age (months) Language development VABS (communication domain)
1 26 Jargon, no meaningful word 66
2 26 Speak less than 10 meaningful words 68
3 21 Jargon, no meaningful word 60
4 28 No meaningful word 61
5 20 Speak less than 10 meaningful words 60
6 25 Speak only one word (mom) 66
7 24 No meaningful word 61
8 25 Speak less than 50 meaningful words, no combined word 69
9 29 Speak 5 meaningful words 65
10 20 Speak less than 10 meaningful words 74
11 25 Speak less than 50 meaningful words, no combined word 76
12 29 No meaningful word 69
13 20 Speak only one word (no) 78
14 24 Speak less than 10 meaningful words 76
15 23 No meaningful word 70
16 23 Speak only two words 83
17 29 Speak less than 50 meaningful words, no combined word 71
18 28 No meaningful word 70
19 21 Speak only two words 82
20 21 Speak less than 10 meaningful words 78
21 19 No meaningful word 64
22 18 No meaningful word 81
23 20 Speak less than 10 meaningful words 77
24 22 No meaningful word 84
25 23 No meaningful word 76
26 19 Speak only one word (dad) 74
27 28 Speak only one word (mom) 69
28 29 Speak less than 10 meaningful words 65
29 22 No meaningful word 73
30 22 Speak 5 meaningful words 74
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แบบสอบถามจากผูปกครอง Ramathibodi Language Development (RLD) Questionnaire เพือ่คดักรองภาวะ
พัฒนาการลาชาทางดานภาษาในเด็กอายุ 18-30 เดือน

จริยา จุฑาภิสิทธิ์, พรชนก วันทนากร, รวิวรรณ รุงไพรวัลย

วตัถปุระสงค: เพ่ือพฒันาแบบสอบถามจากผูปกครองเพ่ือคดักรองภาวะพัฒนาการลาชาทางดานภาษา Ramathibodi Language 
Development (RLD) ในการบริการสาธารณสุขระดับปฐมภูมิ
วสัดแุละวธิกีาร: แบบสอบถามความเหน็ผูปกครองเพือ่คดักรองภาวะพฒันาการลาชาทางดานภาษา RLD ถกูพฒันาขึน้และกรอก
โดยผูปกครองของเด็กที่มีพัฒนาการปกติอายุ 18-30 เดือน จํานวน 40 คน และผูปกครองของเด็กท่ีมีพัฒนาการลาชาทางดาน
ภาษาในชวงอายุเดียวกัน จํานวน 30 คน
ผลการศึกษา: คาเฉล่ียของคะแนนของแบบสอบถาม RLD ในกลุมเด็กทีม่พีฒันาการลาชาทางดานภาษา (6.7±1.9) นอยกวากลุม
ทีม่พีฒันาการปกติ (9.6±0.7) อยางมีนยัสาํคญัทางสถติ ิและคาจดุตดัของคะแนน RLD ทีเ่หมาะสม อยูที ่8 คะแนน ดวยคาความไว
เทากับรอยละ 98 และคาความจําเพาะเทากับ รอยละ 72 ตามลําดับ
สรุป: แบบสอบถาม RLD นาจะเปนเครื่องมือท่ีมีประโยชนในการนํามาใชคัดกรองภาวะพัฒนาการลาชาทางดานภาษาในเด็กใน
บริการสาธารณสุขในระดับปฐมภูมิตอไป


