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Objective: To investigate the predictive factors for early language delay (ELD) at age 2 years based on the
Prospective Cohort Study of Thai children (PCTC).

Study design: A prospective cohort study: secondary data retrieving.

Subjects: Three thousand nine hundred five children were recruited from four communities and one hospital
in five areas of Thailand.

Material and Method: The Language Development Survey (LDS) was performed to identify children with
early language delay (ELD) at age 2 years. Logistic regression analysis was used to investigate the association
between possible factors (both biological and environment factors) and ELD.

Main outcome measure: Number of children with ELD at age of 2 years.

Results: The incidence of ELD at age 2 years was 11.68%. Risk factors for ELD were birth weight (Odds Ratio:
OR =2.38, 95% Confidence interval: Cl 1.65-3.42), male gender (OR = 2.12, 95% Confidence interval: CI
1.67-2.69), 3-4" and 5™ child born or more (OR = 1.42, 95% CI = 1.02-1.96; OR = 1.88, 95% CI = 1.08-3.27,
respectively), birth weight < 2,500 grams (OR = 2.38, 95% CI = 1.65-3.42), no first word within 1 year (OR =
2.25, 95% CI = 1.79-2.84), no walking within 1 year (OR = 1.34, 95% CI = 1.05-1.72), and maternal
occupation (laborer or none) (OR = 1.36, 95% CI = 1.01-1.82). District living was a protective factor for ELD
(OR =0.42, 95% CI = 0.32- 0.54). There was no clear evidence for a link between breastfeeding and ELD.
Conclusion: Significant factors identified here raise strong concerns that should be addressed clinically
when counseling families and planning treatment. Further study using a longer longitudinal design and more
detailed information is recommended to better determine predictive factors for ELD or specific language
impairment (SLI).
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Delayed language development can result
from peripheral sensory (hearing loss) or motor
(speech apparatus) dysfunction. Language deficits
may be secondary to more global disorders, such as
mental retardation, psychiatric problems, or neurological
disorders (€.g., epilepsy, autism). Language disorders
can also be acquired secondary to postnatal brain
injury to areas of the brain that subserve language
(acquired childhood aphasia). Even if all the above
causes for language delay are excluded, there still
exists a group of children with developmental
language disorders, known as “early language delay
(ELD)” or “specific language impairment (SLI)”.
There is substantial literature showing that children
with SLI are at considerable risk for later language
impairment!-”, social and behavioral problems®'?, as
well as poor literacy (reading and spelling)?. Therefore,
early detection is crucial for the identification of children
with ELD or SLI that need early intervention versus
late bloomers who may not need early intervention.
If intervention is not recommended, a follow-up
assessment should take place to determine whether
progress toward the normal range is being made.
Assuming that the condition qualifies as a disorder,
the clinician needs to know what factors are positively
and negatively affecting language skill development
and whether intervention will help in the short or
long term. The factors that affect ELD or SLI require
parental counseling after diagnosis since it may be
possible to mediate the effects of some risk factors
in the home, such as family history with SLI or
bilingualism.

A wide range of possible factors may
contribute to language development, including both
biological and environmental factors. Biological
factors include birth weight, duration of breast-
feeding, neonatal illness, birth order, and family
history of specific language impairment (SLI).
Environmental factors include the number of siblings
in the family, maternal-paternal education, socioeconomic
status, and a bilingual language environment. It is
hypothesized that these factors contribute to risk
for delayed language development or SLI. Some
consistently arise as risk factors for SLI in the
literature, such as gestational age < 37 weeks!*19,
low birth weight (between 1500 and 2499 g), and very
low birth weight (birth weight < 1500 g)'9. The effects
of some factors are not clear, such as family history
with SLI7'7® Tow birth weight (birth weight <2500 g)°,
and poverty®”. There has been an interesting new
finding regarding the role of breastfeeding in language
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development or susceptibility to SLI®Y. This case-
controlled study aimed to determine the effects of
prenatal and perinatal factors on SLI. One hundred
and seventy-seven monolingual English speaking
kindergarten children with SLI and 925 control group
children with typical language development were
investigated. Children with breastfeeding had 50% of
protective effect on SLI incidence relative to those
with no breastfeeding (OR =0.5, 95% CI=0.4-0.7). The
present study also indicated that a long lasting
period of breastfeeding (> 9 months) had a greater
protective effect against SLI compared to 3-9 months
of breastfeeding (OR = 0.4, 95% CI = 0.1-0.9). This
finding was supported by Vestergaard et al study“?,
which found that a longer duration of breastfeeding
appeared to have a protective effect on early pre-
linguistic language development. Significant positive
effects on early polybabbling were found among
infants with longer exclusive breastfeeding duration
(2-3, 4-5 and > 6 months), relative to those with 0-1
month breastfeeding duration (OR = 1.2, 95% CI =
1-1.4,0R=1.3,95% CI=1.2-1.5,and OR = 1.5, 95% CI
= 1.3-1.8, respectively). The findings also indicated
that partial breastfeeding might have protective effects
for early language development. Children with partial
breastfeeding durations of 1, 2 and 3 months or
more had prelinguistic skills earlier than those who
had no breastfeeding (OR =2,95% CI=1.1-3.6, OR =
1.8,95% CI=0.8-3.8,and OR=1.2,95% CI=0.6-2.4,
respectively). These predictive factors affecting
language development or SLI are summarized in the
authors’ previously published literature review 2.

To the authors’ knowledge, there has not
been any study of predictive factors and speech and
language in Asian countries. Therefore, clinicians
have had to rely upon Western research for counseling
and treatment of Thai children, which may not be
appropriate given the cultural, environmental, and
linguistic differences affecting child development in
Thailand. A longitudinal cohort study of Thai children
with ELD at age 2 years that could highlight risk
factors and the critical time for identification of
children who lack language skills would allow clinicians
in Thailand and other Southeast Asian countries to
have a more relevant evidence-based guide for their
work.

The objective of the current study was to
investigate the association between predictive
factors, especially breastfeeding duration, and early
language delay (ELD) at age 2 years based on The
Prospective Cohort Study of Thai Children (PCTC).
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Material and Method

Data using for analysis in the present study
were secondary variables that were retrieved from the
PCTC project. This project was established as follows:

The PCTC project was conducted in five
areas of Thailand: three different community-based
districts, the West, the South, the Northeast, one
community-based city area in the North, and a hospital-
based city area, the Center of Thailand.

Four thousand two hundred forty five
children were enrolled for this project. Fifty-four
children died, 11 children withdrew, and nine children
were excluded from the study by pediatricians at age
1 month because they had significant health problems.
Three thousand nine hundred five participants
(missing 6.30%) were assessed for language screening
at age 2 years (Fig. 1). This final sample size had
sufficient statistical power (100%) for the detection of
odds ratios from the logistic regression.

Measures

Main outcome: The main study outcome was
whether a child had ELD at age of 2 years. This was
dichotomous variable (0 =no, 1 = yes). Children were
screened using the Language Development Survey
(LDS) questionnaire, which was administered by
well-trained research assistants in a face-to-face
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Fig. 1 Number of participants in each study area
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interview with mothers or caregivers. Based on the
LDS, children who had vocabularies equal or less
than 50 words or who had no combined words at age
of 2 years were classified as ELD®®. Four hundred
and eighty two children (12.34%) were identified as
ELD and the rest of the children (3,423 children or
87.66%) were considered to have typical language
development.

Explanatory variables: Maternal history and
childbirth information, based on interviews and
hospital records at birth were used to obtain data.
Both biological factors (gestational age, birth weight,
duration of breastfeeding, maternal age, child’s
gender, birth order, the first meaningful word within
1 year, the first step/walking within 1 year, and
listening/attention duration of 5 minutes at 1 year)
and environmental factors (maternal education,
maternal occupation, maternal status, socioeconomic
status, bilingual home, family members, and site of
study ) that were extracted from the “picture diary
developmental calendar” completed by parents and
caregivers, as well as face-to-face interviews every
three months, were obtained from the data base of
the PCTC Project.

Statistical analysis

Demographic characteristics of the children
were described using numbers and percentages.
Multiple logistic regression was used to investigate
which factors were associated with of ELD at age 2
years. Factors that were potential risks of ELD were
identified based on an extensive review literature
and were the candidates to enter the initial logistic
model. Other factors were selected based on bivariate
analysis where there p-value are less than 0.2.
Backward elimination method was used for obtaining
the final model. Stata (StataCorp, TX) was used for all
data analysis. Significant level was set to be 0.05.

Results

Demographic characteristics of these children
including biological and environmental predictors
are shown in Table 1. Language delay was estimated
based on parental report using the LDS to determine
vocabulary size and use of combined words.

Possible explanatory factors and language
outcomes for the 3,125 children (80% of 3,905) with
complete data were fitted with a model to explore
the relationship between breastfeeding and other
predictive factors and ELD. The incidence of ELD at
age 2 years was 11.68% (365/3,125).
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Table 1. Demographic characteristics of study children aged 2 years (n = 3,125)

Factors Number  Percentage Factors Number  Percentage
Biological factors Environment factors
Breastfeeding within 1 year Maternal education
1-3 months 784 25.09 Certificate or more 550 17.60
4-6 months 306 9.79 Secondary school 890 28.48
7-9 months 158 5.06 > Primary school 1,685 53.92
10-12 months 1,877 60.06 Maternal status
Gestational age Separated 2,901 92.83
38-41 weeks 2,432 77.82 Married 224 7.17
24-37 weeks 570 18.24 Maternal occupation
42-45 weeks 123 3.94 Office or professional 878 28.10
Gender Laborer or none 2,247 71.90
Female 1,578 50.50 Socioeconomic status
Male 1,547 49.50 Sufficient or higher 509 16.29
Birth order Slightly insufficient 1,587 50.78
15t-2" child born 2,530 80.96 Insufficient 1,029 32.93
314t chi 1d born 472 15.10 Language number
5% child born and more 123 3.94 Monolingual 2,676 85.63
Birth weight Bilingual or more 449 14.37
2500-5220 2,875 92.00 Family membership at 1 year
855-2499 250 8.00 7-22 persons 2,431 77.79
Maternal age 2-6 persons 694 2221
14-34 years 2,730 87.36 Site
35-48 years 395 12.64 Cites 1,044 3341
First word within 1 year Districts 2,081 66.59
Yes 1,960 62.72
No 1,165 37.28
Walking within 1 year
Yes 1,343 42.98
No 1,782 57.02
Listening duration 5 month
Yes 523 16.74
No 2,602 82.67

ELD = early language delay, OR = odds ratio, CI = confidence interval

Factors affecting ELD at age 2 years

Crude analysis indicated that most factors,
both biological and environmental, were tentative
predictors for ELD at age 2 years and the association
between these possible predictors and ELD after
controlling for other factors was further explored
using adjusted odds ratios as shown in Table 2. Odds
ratios (OR) show the magnitude of the effect of the
association. For biological variables, low birth weight,
male gender, 31-5" or more birth orders, no first word
within 1 year, no first step walking within 1 year, and
maternal occupation (laborer or none) were statistically
significant strong risk predictors for ELD.

The odds ratio of birth weight 2.38 (Table 2)
indicates that children with low birth weights had
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significant risk for ELD, compared to normal birth
weight infants. Other risk predictors for ELD were
being male (OR =2.12), being born 3, 4%, 5® or more
in the family relative to 1* or 2" (OR = 1.42 and 1.88,
respectively), producing no first word within 1 year
(OR = 2.25), and no walking independently within 1
year (OR = 1.34). In contrast, district living had a
protective effect against ELD (OR = 0.42). The adjusted
odds ratios showed that breastfeeding had no clear
effect on ELD.

Amongst the environmental factors, the
strong predictors of ELD at 2 years were maternal
occupation and site of study. Interestingly, children
whose mothers worked as an office worker or a
professional were 1.36 times more at risk for ELD than
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Table 2. Crude and adjusted factors affecting ELD for children aged 2 years (n = 3,125)

Factors Number ELD (%) Crude OR Adjusted OR 95% CI p-value
Biological factors
Breastfeeding within 1 year 0.765
1-3 months 784 12.50 1 1 -
4-6 months 306 10.78 0.84 0.94 0.61-1.45
7-9 months 158 13.92 1.13 1.26 0.74-2.12
10-12 months 1,877 11.29 0.89 0.96 0.70-1.30
Gestational age 0.581
38-41 weeks 2,432 11.18 1 1 -
24-37 weeks 570 14.56 1.35 1.10 0.82-1.47
42-45 weeks 123 8.13 0.70 0.77 0.38-1.53
Gender <0.001
Female 1,578 7.79 1 1 -
Male 1,547 15.64 2.19 2.12 1.67-2.69
Birth order 0.024
152" child born 2,530 10.87 1 1 -
31-4* child born 472 13.56 1.29 1.42 1.02-1.96
Stchild born and more 123 21.14 2.20 1.88 1.08-3.27
Birth weight <0.001
2500-5220 grams 2,875 10.85 1 1 -
855-2499 grams 250 21.20 2.21 2.38 1.65-3.42
Maternal age 0.336
14-34 years 2,730 11.39 1 1 -
35-48 years 395 13.67 1.23 0.84 0.59-1.20
First word within 1 year <0.001
Yes 1,960 8.01 1 1 -
No 1,165 17.85 2.50 2.25 1.79-2.84
Walking within 1 year 0.019
Yes 1,343 8.49 1 1 -
No 1,782 14.09 1.77 1.34 1.05-1.72
Listening duration 5 month 0.064
Yes 523 9.94 1 1 -
No 2,602 12.03 1.24 1.36 0.98-1.89
Environment factors
Maternal education 0.098
Certificate or more 550 12.36 1 1 -
< Primary school 1,685 12.34 1.00 1.43 0.97-2.11
Secondary school 890 10.00 0.79 1.09 0.75-1.60
Maternal status 0.200
Married 2,901 11.51 1 1 -
Separated 224 13.84 1.23 1.32 0.87-2.01
Maternal occupation 0.042
Office or professional 878 14.01 1 1 -
Laborer or none 2,247 10.77 1.35 1.36 1.01-1.82
Socioeconomic status 0.748
Sufficient or higher 509 12.57 1 1 -
Insufficient 1,029 11.08 0.87 0.97 0.66-1.42
Slightly insufficient 1,587 11.78 0.93 0.90 0.64-1.25
Language number 0.526
Monolingual 2,676 11.43 1 1 -
Bilingual or more 449 13.14 1.17 1.11 0.81-1.52
Family membership at 1 year 0.353
2-6 persons 2,431 10.82 1 1 -
7-22 persons 694 14.70 1.42 1.14 0.87-1.50
Site <0.001
Cities 1,044 16.95 1 1 -
Districts 2,081 9.03 0.49 0.42 0.32-0.54

ELD = early language delay, OR = odds ratio, CI = confidence interval
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those whose mothers worked as a laborer or were not
employed. Children who lived in district arecas
(Pranomtuan, Kranuan, and Thepa) had significantly
greater protection against having ELD relative to city
areas (Nan and Bangkok).

Discussion

The incidence of ELD at age 2 years was
11.68%. This value falls within the overall estimated
prevalence range of 2.63-16% for primary language
delay (PLD) in children aged 2-7 years based on a
systematic review of the speech and language
screening studies®.

A logistic model was constructed to explore
the association between multiple possible covariates
and ELD. The strongest risk factors for ELD were birth
weight, gender, and no production of first word within
1 year. Children with low birth weight (< 2,500 grams)
had a risk effect (OR = 2.38) for having ELD. This is
consistent with a previous finding"'® that children
with moderate (1500-2499 grams) and very low (< 1500
grams) birth weight are at greater risk for having SLI
compared to children with normal birth weight (> 2500
grams) (OR =1.40, 95% CI=1.20-1.50 and OR =2.20,
95% CI=1.80-2.28, respectively)'?. Thus, birth weight
appears to be a robust predictor of risk for early lan-
guage difficulties.

There is controversy regarding gender
ratios in SLI, however, the present study indicates
that gender was a strong predictor for having ELD.
Being male was a risk factor for ELD (OR =2.12,95% CI
= 1.67-2.69). This finding agrees with the previous
studies®*?? showing higher rates for SLI in males
than females (1.3:1-2:1).

Children who did not produce the first word
within the first year were at greater risk (OR =2.25,95%
CI = 1.79-2.84) for ELD at 2 years, relative to those
who did. This finding suggests that delayed first
word is a significant predictor for ELD at age 2 years.
The importance of very early linguistic behavior in
predicting later language difficulties has been noted
in other studies®*.

Children who were born first or second in the
family had a protective effect against ELD. This result
supports recent studies**” showing that being the
first or second born child has a protective effect for
having SLI, compared to the third, fourth, fifth, or higher
birth order. It is possible that this birth order effect
results from the parent having more time to interact
with early born children than later born children.
Alternatively, this might be due to other factors that
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may be associated with higher birth order, such as
poorer maternal antenatal health and nutrition, and
less adequate housing, caregiver support, and
resources.

Children who did not walk their first step
within the first year had a greater risk factor for
having ELD, consistent with previous evidence for an
association between motor immaturity and SLICO.
Thus, early motor development was a protective
predictor of ELD. There has been speculation regarding
causes for the relatively high co-morbidity of motor
deficits and SLI®Y, including the possibility of a
common process underlying both areas of difficulty
such as a generalized slowing of processing speed.

An interesting aim of the current study was
to investigate the association between breastfeeding
and ELD. There was no significant effect on ELD at
2 years in the current study. This did not agree with
previous studies that found a clear effect of breast-
feeding duration on language development at older
age (kindergarten)!?. It might be that the effects of
breast milk on neurodevelopment in the present study
were not strong enough to identify putative effects on
language development at 2 years. This discrepancy
may be resolved by further research that could explore
the relationship between breastfeeding and language
difficulty at an older age, or focus on the association
between the exclusive breastfeeding and early language
delay, or explore other language measures.

When considering environmental factors, the
site of study was the strongest protective predictor for
having ELD. The city study sites, Nan and Bangkok,
are quite busy cities, with traffic jam problems that
affect everyday life. Parents or caregivers might be
busy with daily life activities such as preparing food
and transportation with less time to play, interact, and
encourage language skills in their children. An easier
lifestyle in the district areas, Pranomtuan, Kranuan,
and Thepa, may enable parents or caregivers to have
more time to interact with their children and encourage
language development. The positive effects that
parents can have on early language development
have been noted in language intervention studies®*.
Thus, there was a protective effect (OR =0.42,95% CI
= 0.32-0.54) on language skills of living in a district
areas compared to city areas.

Maternal occupation was another factor
that affected ELD. Children whose mothers were
laborers or not employed (home workers or students
or teenagers) were 1.36 times (95% CI = 1.01-1.82)
more at risk for ELD than those whose mothers were
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office workers or professionals. Unlike previous
studies"®!**», maternal education was not a significant
predictor for ELD in the current study; it is strongly
recommended that this be considered in further
research to clarify this discrepancy.

Conclusion

The strongest biological predictors for
ELD were birth weight, gender, age of the first word,
or language status at age of 1, followed by motor
development at age 1. The strongest environmental
factor was the area in which the study was conducted,
followed by maternal occupation. Even though
breastfeeding had no clear effect on ELD at 2 years,
this effect should be explored in a longer longitudinal
study with exclusive breastfeeding specified.

Results from the present study can be used
for parent counseling when deciding whether to “wait
and see” or whether short or long-term intervention is
recommended for ELD. Presumably, those with more
risk factors for ELD may continue to have language
difficulties and hence should be targeted for early
intervention. Long-term follow-up of the children in
the current study may provide more insight into factors
that predict resolution of early language difficulties,
which create considerable costs for families and
communities.
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Breastfeeding

Formula feeding
Exclusive breastfeeding
Early language delay

refers to feeding of breast milk direct from the maternal breast whether this includes also breast

milk fed by other means - bottle, cup, and spoon.

refers to the child has received any liquid or semi-solid food from a bottle with a nipple/teat.
refer to feeding only breast milk without other food or liquid.
refer to failure to acquire language at a typical rate, no significant co-occurring cognitive,

emotional neurological, perceptual, or sensory deficits at age < 3 years.
Specific language impairment refers to the failure to acquire language at a typical rate, with no significant co-occurring
cognitive, emotional neurological , perceptual, or sensory deficits at age = 3 years.
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