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Objective: 70 examine the diagnostic accuracy and validity of the Ramathibodi Language Development (RLD) questionnaire,
a new Thai language development screening tool for young children.

Material and Method: The RLD questionnaire was completed by parents of 319 typically developing children, aged 18 to
30 months old. All children were referred to developmental and behavioral pediatricians. The Mullen Scales of Early
Learning (Mullen, 1995) was administered to confirm the diagnosis of typically developing children and children with
delayed language development.

Results: The cut-off score that best distinguished children with delayed language development and typically developing
children was 8, with a sensitivity and specificity of 72.1% and 92%, respectively. The discrimination ability was good, with
an area under the curve of 0.82 (95% CI 0.74 to 0.90).

Conclusion: The RLD questionnaire is a promising screening instrument for use to detect children with language development

delay early during well-child care visits or at primary care centers.
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The prevalence rates of delayed language
development in Thai children aged 18-month-old to
2-year-old is around 2 to 19%. In fact, language
development is a useful indicator of a child’s cognitive
ability and academic achievement®®. Children with
delayed language development undiagnosed and
untreated are unnecessarily put at risk of poor
academic, social, and vocational progress later in
life®¥, The American Academy of Pediatrics (AAP)1?
recommends developmental screening for every child
on a regular basis during well-child care. In Thailand,
there is no clinical practice guideline to use as a
language developmental screening in regular child
care. Most children are diagnosed by specialists, rather
than general practitioners or pediatricians in primary
care settings, which may be because of time constrains,
lots of patients to take care, or many tests are used only
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by experts. As a consequence, there are only 37.7%
of Thai children aged under 24-month-old received
formal developmental screening and surveillance
during routine child care!'". The Denver development
milestone, the most common and useful screening tool
for child development, can identify 29% of those under
12 months old, and 57% of those between | and 2 years
old with delayed language development™'>!?,

Even though, there are many screening tests
used in the identification of delayed development
children in all domain of developments, including
Denver-II (sensitivity 56 to 83% and specificity 43%)"%,
Ages and Stages Questionnaire (ASQ)"*, Developmental
Skill Inventory (DSI), and Anamai 55, there is no
language screening tool suitable to use in primary
care settings. Therefore, the Ramathibodi Language
Development (RLD) parental questionnaire was
developed with the aim of being easy to complete in
aroutine, integrated well-child examination to identify
children with delayed language development. The
present study aimed to show the diagnostic accuracy
and validity of the RLD questionnaire before using in
general populations.
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Material and Method
Populations

The RLD questionnaire was completed by
parents of children aged between 18 and 30 months,
between November 2013 and October 2014, that visited
the Well Child Care clinic, the general outpatient care
clinic at Ramathibodi Hospital, a day-care center in an
urban area in Bangkok, and convenience participants
from the general population. Based on prevalence of
language developmental delayed in Thai children,
which was approximately 20%, and under margin of
error (d) 0.05, the total number of participants was
31919, The exclusion criteria were children with neuro-
developmental problems or hearing impairment.

Instruments: the RLD questionnaire

The RLD questionnaire was first developed
and used in a pilot study in 2010, with the results of
internal consistency at 0.57 to 0.79, sensitivity and
specificity at 98% and 72%, respectively. The best
cut-off score of 8 was the best discriminative ability
(area under the curve [AUC] 0.96) to differentiate
typically developing children from children with delayed
language development!®. The RLD questionnaire
contains two parts, the first consisting of general
information regarding the child and family, such as
age, sex, gestational age, physical health problems,
family history of delayed speech or delayed development,
family income, and parents/main caregiver education,
and the second part containing 10 Yes/No questions
developed from well-known screening tools including
Parents’ Evaluation of Developmental Status:
Developmental Milestones (PEDS:DM), the ASQ,
and the Modified Checklist for Autism in Toddlers
(MCHAT). In the present study, the RLD was
completed five minutes before a routine examination
by physicians, and then all participants were evaluated
with the Mullen Scales of Early Learning (MSEL)
(Mullen, 1995), a standardized instrument to confirm
the diagnosis of typically developing children and
language delayed children.

Instruments: the MSEL (Mullen, 1995)

A standardized instrument for measuring the
cognitive function of infants and preschool children
from birth to 68 months of age, the tool evaluates five
developmental domains: gross motor, fine motor, visual
reception, receptive language, and expressive language.
Internal reliabilities exceed 0.80 on the receptive and
expressive language domains. The test-retest reliability
and inter-rater reliabilities range from 0.76 to 0.84 and
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0.91 to 0.99, respectively. The validity of language
scale is 0.53 to 0.80 when compared with the Preschool
Language Assessment Auditory Comprehension in
the receptive language domain.

Measures and procedures

The RLD questionnaire was completed by
parent of participant after giving informed consent.
The MSEL (Mullen, 1995), a standardized instrument
to evaluate overall developmental levels, was
administered to all children to confirm the diagnoses
of typically developing children and children with
language development delays. Children diagnosed
as delayed language development by MSEL were
confirmed the definite diagnosis by developmental and
behavioral pediatrician and referred to speech therapist.

Ethical approval

The study had the approval of the Mahidol
University Ethics Committees. All families recruited
to the study provided informed consents to participate,
and the research was conducted in accordance with the
Ethical Standards Outlined in the Helsinki Declaration.

Statistical analysis

SPSS software version 11.5 (SPSS Inc.,
Chicago, IL) was used for analysis. Baseline continuous
variables such as age and birth weight were expressed
as mean (SD), and categorical variables (i.e., gender,
gestational age, family history of delayed speech or
delayed development, parental education, and family
income) were presented as absolute values and
percentages. The Discriminant Function analysis
(i.e., sensitivity, specificity, positive predictive value
(PPV), and negative predictive value (NPV)) and the
ROC analysis were used to evaluate the construct
validity and diagnosis accuracy of the questionnaire.

Results

Three hundred forty eight participants were
enrolled but 29 were lost to follow-up and did not
complete the developmental assessment. Baseline
characteristics, including age, sex, gestational age, birth
weight, family history of delayed speech or delayed
development, parental education, and family income
are shown in Table 1. The mean age of participants was
approximately 24 months, and 52% of participants
were boys. From the remaining participants (n=319),
43 (estimated 13.5%) were found to have delayed
language development. As Fig. 1 shows, the breakdown
of children with delayed language development
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Diagnosis of all participants by Mullen Scale of
Early Learning (Mullen, 1995) and clinical diagnosis
by developmental and behavioural paediatrician.

Fig. 1

consisted of Developmental Language Disorder (DLD)
6%, of which five children had mixed receptive
and expressive language delay and 13 children had
expressive type, Globally Delayed Development
(GDD) 23 children, and Autistic Spectrum Disorder
(ASD) diagnosed in one participant.

From the Discriminant Function analysis,
the best cut-off RLD score was 8, with a sensitivity of
72.1% and a specificity of 92%. The PPV was 58.5 and
the NPV was 95.5 (Table 2). For the diagnosis accuracy
of the RLD questionnaire by using the optimal cut-off
point of 8, an AUC in the ROC analysis was 0.82

Table 1. Demographic data of study patients

Participants (n =319)
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Fig.2  ROC analysis shows AUC under the best cut-off

the RLD score at 8.

(95% CI10.74 t0 0.9), which was being able to distinguish
typically developing children from delayed language
development children (Fig. 2). When compared with
the standardized test, the MSEL (Mullen, 1995), the
RLD questionnaire had an accuracy level of 8§9.3%.
More boys than girls had delayed speech
(79.1% vs. 47.8%, p<0.001), and children with a family
history of delayed speech had delayed speech more
than those without a family history (35.9% vs. 10.3%,
p<0.001). The typically developing group’s mean
T-score for the language domains on the MSEL was
significantly higher than the delayed language
development group for both expressive language
(47.77£6.70 vs. 29.30+6.09, p<0.001) and receptive

Table 2. Sensitivity, specificity, PPV, NPV, and AUC in each

Variable
Age (month), mean (SD) 24.42 (3.54) cut-off RLD score
Gender male, % 52.0 . .
. . Cut-off score  Sensitivity Specificity PPV NPV AUC
Birth weight (g), mean (SD) 3,045 (508.87) (%) (%)
Gestational age >37 weeks, % 86.1 10 100.0 0.0 135 - R
Family history of delayed speech, % 13.6 <9 88.4 66.7 294 974 077
Parental education, % <8 72.1 920 585 955 082
Lower than bachelor degree 11.4 ;
Bachelor degree 54.4 <7 39.5 97.1 68.0 912 0.68
Higher than bachelor degree 342 <6 9.3 99.3 66.7 875 0.54
Income (Baht/month), % <5 2.3 100.0 60.0 873 -
<30,000 20.1 PPV =positive predictive value; NPV = negative predictive value;
30,000 to 50,000 27.2 AUC = area under the curve in ROC analysis; ROD = Ramathibodi
>50,000 52.7 Language Development
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language (55.12+8.70 vs. 40.30+14.05, p<0.001)
(Table 3). For the delayed language development
group, the mean expressive T-score of Mullen were
30.1044.43, 29.43+4.10, and 33 for DLD, GDD, and
ASD respectively. The mean receptive T-scores of
Mullen were 44.26+£14.29 in children with DLD,
38.52+11.34 in children with GDD, and 26 in children
with ASD.

The mean RLD questionnaire score of the
typically developing group was 9.5 and median score
was 9. The distribution of RLD scores among the three
delayed language development groups are shown in
Fig. 3.

Discussion

The present study was the first Thai-language
development screening tool for early detection. It
showed promise in benefitting children with delayed
language development. In the past, some language
screening tests being used in Thailand had some
limitations. For example, the Receptive and Expressive
Emergent Language of Thai Children (REEL-3) was
translated from Western language so it had some
language cultural problems"®. The Thai Speech and
Language Test (TSLT), which was newly developed
expressive and receptive language development
screening tool for Thai children aged 0 to 4 years of age
by Prathanee et al were not suitable for use as language
development screening tool in young children because
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Fig.3  The distribution of RLD scores in each group of

children.

both took times to complete” and both were used only
by the speech therapist or well-trained personel. When
compared to the commonly used developmental
screening test, Denver-II, which has sensitivity and
specificity in the language domain of 67% and 73%,
respectively®”, the RLD questionnaire had a higher
discriminative ability in sensitivity and specificity.
The RLD questionnaire is a promising language
developmental screening instrument that can be
validated and easily utilized in well-child examination
settings with a cut-off point of 8 (sensitivity 72.1%,
specificity 92%) and in community-based screenings

Table 3. Demographic data between typically development children and delayed language development children

Variable Typically developing children Delayed language development* p-value
(n=276) (n=43)
Age (month), mean (SD) 24.45 (3.54) 24.23 (3.57) 0.71
Gender male, % 47.8 79.1 <0.001
Gestational age >37 weeks, % 87.0 81.0 0.29
Birth weight (gm), mean (SD) 3,060 (493.10) 2,947 (599.68) 0.36
Family history of delayed speech, % 10.3 359 <0.001
Parental education, % 0.16
Lower than bachelor degree 10.2 18.6
Bachelor degree 53.5 60.5
Higher than bachelor degree 36.3 20.9
Family Income (Baht/month), % 0.44
<30,000 19.5 243
30,000 to 50,000 28.5 18.9
>50,000 52.0 56.7
Mullen’s expressive language T-score, mean (SD) 47.77 (6.70) 29.30 (6.09) <0.001
Mullen’s receptive language T-score, mean (SD) 55.12 (8.70) 40.30 (14.05) <0.001

* Children in delayed language development group were children who had T-score in receptive and/or expressive language domain of
Mullen Scale of Early Learning (Mullen, 1995) less than 1.5 SD, and were confirmed diagnosis by developmental and behavioral

pediatrician

1084

J Med Assoc Thai | Vol. 100 | No. 10 | 2017



with a higher sensitivity cut-off point of 9 (sensitivity
88.4%, specificity 66.7%), also consistent with the PPV
at the cut-off score of 9, which was lower than of the
cut-off score at 8. It means that in community-based
screenings, this tool can detect children with delayed
language development with high level of sensitivity,
with lower level of false positive, which leads to an
over-diagnosis and referring.

The prevalence rate of delayed language
development in the present study was 13.5%. This was
in line with the AAP report that speech and language
delay in pre-school children occur at prevalence
rates of between 2% and 19%?). From the baseline
characteristics of the typically developing group and
the delayed language development group, more boys
than girls had delayed language development, similar
to the findings of many previous studies mentioned
that the language delay in boys was common and
fitted in the literature®>?*, In addition, children with a
family history of delayed speech development showed
more delayed language development compared with
those without family history, again similar to other
studies®*29,

Our study has some limitations. First, there
is no study in Thailand to compare reliability between
the MSEL, both expressive and receptive language
domains, and the standard diagnostic tool of Thai
language. Therefore, the researcher can confirm the
diagnosis of delayed language development and
refer these children to the developmental behavioral
pediatrician and speech therapist. Second, because of
the inclusion of volunteers from a general website and
patients from the out-patient care unit, the results may
have been affected by selection bias in these populations
and do not represent the general population. Lastly, we
did not follow the 29 children who were lost to follow-
up and did not complete the developmental assessment,
which might affect the test result (sensitivity and
specificity). However, the prevalence rates of delayed
speech and language development in the present study
were not higher than in previous studies. This could
be explained by the age at the time of diagnosis.

Conclusion

The RLD questionnaire is a promising
instrument developed to use during well-child care
visits, which is time limited, for the effective early
identification of children with language development
delays. However, further study should be done in
general populations. Researchers are developing the
web-based RLD questionnaire for easy access in
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communities and health care services, which would
be the prospective project.

What is already known on this topic?

Early detection of language developmental
delayed is resulting in the early intervention and better
outcome. The RLD questionnaire has good internal
reliability and validity in the pilot study, which is the
promising screening tool for identifying young
children with delayed language development.

What this study adds?

The RLD questionnaire, a brief parental
questionnaire, is useful instrument for identifying
delayed language development in both routine well-
child care clinic and in community setting by others
health care providers. Further development of this
screening tool is under developing to web-based form
for general population.
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