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Abstract

Background: There is a large amount of data on the prevalence and risk factors of speech and language delay from the West, but
relatively scanty data from India.
Objectives: The aim of this study was to assess the prevalence and risk factors of speech and language delay in children less than
three years old, using the Langauge Evaluation Scale Trivandrum (LEST 0-3).
Materials andMethods: A descriptive, cross sectional study was conducted in the under-five clinic of our institute, on a sample of
200 children, less than three years old. Language was assessed using Language Evaluation Scale Trivandrum (LEST 0-3) and devel-
opment in other domains was assessed using the Trivandrum Development Screening Chart (TDSC). The Home Screening Question-
naire (HSQ) was used to assess the home environment. Various biological and environmental risk factors were analyzed.
Results: The prevalence of speech and language delay was found to be 27%. In univariate analysis, parameters found to be signifi-
cantly associated with speech and language delay were male gender, poor home environment (score ≤ 19 in the Home Screening
Questionnaire) and family history of speech and language delay. In multivariate analysis, poor home environment (CI = 0.20 - 0.80, P
= 0.01) and positive family history (CI = 0.09 - 0.72, P = 0.01) were significant risk factors. There was a significant association between
delay in TDSC and speech delay. However, TDSC alone had a low sensitivity of 33% in detecting speech and language delay.
Conclusions: Prevalence of speech and language delay is high (27%) in children less than three years of age attending the Under-
Five clinic for at-risk children. Negative home environment and family history of speech and language disorders are significant
risk factors for speech and language delay. The strong association of speech delay with delay in TDSC reemphasizes the need for a
complete developmental assessment in any child with speech delay. The TDCS alone fails to detect significant number of cases of
speech delay, showing the need to perform a separate speech screening test.
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1. Background

There is a wide variation in the prevalence of speech
and language delay, as reported by different authors (1-
5). The wide range is due to differences in the age groups
studied, different screening/diagnostic tools used and vari-
ations in terminologies. Speech and language delay may
be primary or secondary to a variety of conditions. There
are several biological and environmental factors such as
prematurity, low birth weight, perinatal disorders, low in-
come and low parental education which are found to be
associated with speech and language delay (6-8). There is
a large amount of data on the prevalence and risk factors
of speech and language delay from the West, but relatively
scanty data from India (6, 7, 9).

Speech and language disorders need to be intervened

into early. Delay in speech and language skills may be asso-
ciated with other cognitive impairments including lower
IQ scores, slower information processing skills and poorer
literacy skills like reading and spelling (2, 3, 10-14). They
are also known to have psychosocial deficits persisting to
adulthood (15). Yet another reason for early detection of
speech delay is that speech delay in a significant number
of children is secondary to hearing impairment (16).

There are several screening tests for speech and lan-
guage disorders, however no single test has been regarded
as a gold standard reference. At present, there is no con-
crete data to support the use of risk factor-based screen-
ing programs and no consensus on the optimal timing of
screening (8).

There is reliable data supporting the effectiveness of
therapies for speech-language disorders. Primary expres-
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sive language disorders respond better to intervention
than receptive disorders (17).

2. Objectives

2.1. Primary Objective

- To assess the prevalence of speech and language delay
in children less than three years of age using the Language
Evaluation Scale Trivandrum (LEST 0-3)

2.2. Secondary Objective

- To study the risk factors for speech and language delay
in children less than three years of age.

3. Materials andMethods

This cross-sectional descriptive study was conducted
at the under-five clinic of JIPMER, Puducherry between
September and December 2014. The services offered by the
clinic to under-five year-old children include immuniza-
tion, regular health checks and follow-up of neonates dis-
charged from the neonatal intensice care unit (NICU). Ap-
proval for the study was obtained from the institute ethics
committee. Assuming the prevalence of speech delay to be
13% (9), degree of variability as 5% and 95% confidence in-
terval, sample size was calculated as 181. A final sample size
of 200 was taken. The inclusion criterion was any child less
than 3 years of age attending the under-five clinic. Chil-
dren of mothers less than 18 years of age were excluded. On
each clinic day, a total of 15 subjects were selected, after tak-
ing informed consent from the parents. This selection was
done from the first 50 patients registering for the clinic, us-
ing computer generated random number tables.

The tools used were:
i) Language Evaluation Scale Trivandrum (LEST 0-3)
ii) Trivandrum Development Screening Chart (TDSC 0-

6)
iii) Home Screening Questionnaire (HSQ)
iv) Kuppuswamy scale for socioeconomic status
The three screening tests TDSC, LEST and HSQ have been

validated in India.
Language Evaluation Scale Trivandrum for 0 - 3 years

(LEST): LEST is a thirty-three test items screening test
validated for children up to three years of age, against
Receptive-expressive emergent language scale (REELS).
With one item delay the sensitivity and specificity of LEST
were 95.8% and 77.5% respectively. Positive predictive value
and negative predictive value were 14.2% and 99.8% (18).

Trivandrum Development Screening Chart (TDSC):
TDSC consists of 51 items taken from various existing
developmental charts/scales, validated for children up

to six years of age. With one item delay considered as
‘TDSC delay’ the sensitivity and specificity were 84.62%
and 90.8% respectively. The negative predictive value was
99.23% and LR (negative) was 0.17 (19).

Home Screening Questionnaire (HSQ): HSQ is a par-
ent answered questionnaire consisting of 30 questions for
assessment of home environment. It has been validated
against the gold standard Home Observation for the Mea-
surement of Environment Inventory. A cut-off point of less
than or equal to 19, has a sensitivity of 83% and specificity
of 82% in detecting poor home environment. The positive
and negative predictive values are 83.3% and 81.6% respec-
tively (20).

Kuppuswamy scale: The Kuppuswamy scale measures
socioeconomic status (SES) based on three variables - edu-
cation and occupation of the head of the household and
income of the family (21).

One item delay was considered as delay in both LEST
and TDSC. The tests were administered by the researchers.
Data regarding sociodemographic profile, antenatal, natal
and post natal periods were recorded from case sheets in
most cases and by interviewing the parents when the de-
tails were not available in the case sheet.

Categorical data were analyzed using the Chi-square
or Fischer’s-exact test. For parental age at child birth, Stu-
dent’s t test was used. Multivariate analysis using logistic
regression was done. All tests were carried out at 5% sig-
nificance level. Analysis was done using IBM, SPSS software
version 20.

4. Results

The age of the subjects ranged from 2 to 36 months,
with a median of 11 months. The age groups were divided
into three categories 0 - 12, 13 - 24 and 25 - 36 months. Max-
imum number of children belonged to the 0 - 12 months
age group. The total prevalence of speech and language
delay was found to be 27% (Table 1). All the children were
subjected to TDSC for development screening (Table 2). The
odds of delay in LEST was 8.6 times higher in children who
had delay in TDSC (P < 0.01).

Table 1. Prevalence of Speech and Language Delay

Age Group,mo No Speech and
Language

Delay

Speech and
Language

Delay

Total No. of
Children

0 - 12 102 (86.4) 16 (13.6) 118

13 - 24 26 (47.3) 29 (52.7) 55

25 - 36 18 (66.7) 9 (33.3) 27

0 - 36 146 (73) 54 (27) 200
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Table 2. The Association of Speech and Language Delay with Delay in Trivandrum
Development Screening Chart (TDSC)a , b

TDSC Speech and Language
Delay

No Speech and
Language Delay

Total

Delay 18 (69.2) 8 (30.8) 26

NoDelay 36 (20.7) 138 (79.3) 174

aValues are expressed as No. (%).
bOR = 8.6, CI = 3.47 - 21.42, P = 0.00.

We studied the association of speech delay with eight
environmental factors: religion, age of parents at child
birth, maternal education, socioeconomic status as as-
sessed by Kuppuswamy’s scale, place of residence, type of
family, number of members in the family and home envi-
ronment in the form of HSQ score (Table 3). Out of these
rural residence (OR = 1.4), joint family (OR = 1.5) and large
family size (OR = 1.5) showed a trend towards association,
though not statistically significant. The only environmen-
tal factor that was significantly associated with speech and
language delay was poor home environment as evidenced
by low score (≤ 19) in the Home Screening Questionnaire
(OR = 2.4).

The studied biological risk variables were gender, birth
order, antenatal complications-hypertensive disorders of
pregnancy and others (gestational diabetes mellitus, hy-
pothyroidism, oligohydramnios, anti-phospholipid anti-
body syndrome, anemia and rheumatic heart disease),
intrapartum complication of fetal distress, post natal
factors-hypoxic ischemic encephalopathy (HIE)/ neonatal
seizures of other causes, neonatal sepsis, prematurity,
term neonates who were low birth weight (LBW), cleft
palate and family history of speech and language disorder
(Table 4). A greater number of boys were found to have de-
lay as compared to girls with the difference being statisti-
cally significant (OR = 2, CI = 1.06 - 4.04). Birth order≥ 3 (OR
= 1.8), HIE/neonatal seizures (OR = 1.7), neonatal sepsis (OR
= 1.4), term low birth weight (OR = 1.3) and cleft palate (OR
= 2.7) showed a trend towards association, which was not
statistically significant. Apart from gender, the only other
factor found to be significantly associated was family his-
tory of speech and language disorders (OR = 3.9, CI = 1.45 -
10.54).

5. Discussion

There have been extensive studies on speech and lan-
guage delay in western literature (1-5). However, there is
a paucity of similar data from our country. We found the
prevalence of speech delay to be 27%. This appears to be
high as compared to the prevalence described by other au-
thors (1, 2, 5, 6). However, there are a few studies which

have described a high prevalence. In a study by Tomblin
et al. on kindergarten children, 26.2% failed the language
screening test for specific language impairment (22). Binu
et al. used the same tool (LEST) and reported three or more
items delay in 13.7% and one item delay in 18%, in his sam-
ple of 102 children aged 0 - 6 years (9). The high preva-
lence in our study may be due to the following three rea-
sons. Firstly, prevalence of speech and language delay de-
pends to a large extent on the tool used. Our study used a
language screening test. We chose LEST as it is easy to ad-
minister, can be completed quickly in a busy clinic and has
a high sensitivity of 96%. The second reason is that since
our centre is a refferal center, it is visited by children at a
higher risk for delayed development. This is supported by
the 13% prevalence of delay in TDSC in the same sample. The
third reason for the high prevalence is the one-item cut-off,
which we have chosen for delay in LEST. If two items cut off
is taken, the prevalence comes down to 14%. We chose one-
item delay because we wanted a screening test with a high
sensitivity. The LEST with one-item delay as positive, has a
high sensitivity and negative predictive value of 96% and
99.8% respectively, though with a low positive predictive
value of 14%. As the children visiting our under-five clinic
are an at-risk population for developmental delay, we be-
lieve that the positive predictive value of the test will not
be compromised by choosing a one-item cut-off.

A significant association was found between delay in
TDSC and speech and language delay. We attempted to
analyse the performance of TDSC in detecting speech de-
lay against LEST (one-item delay) as the ‘gold standard’. We
found that our sample size of 200 was adequately powered
to do so. The TDSC has a sensitivity of 85% in detecting over-
all development delay. For an expected sensitivity of 85% in
detecting speech delay, considering 10% precision and the
prevalence of speech delay as 27%, a total of 188 children
would have to be screened with TDSC. Out of 54 children,
who had failed LEST, only 18 had failed TDSC giving TDSC a
sensitivity of only 33% in detecting speech delay. The low
sensitivity is possibly because TDSC has very few language
items before 24 months of age. It had a high specificity of
94.5%. Positive and negative predictive values were 79% and
69%, respectively. The negative predictive value may fall
even further in community samples as the prevalence of
speech delay in the community may be lower than that in
our sample. The TDSC alone may not suffice as a screening
tool for speech and language delay and we recommend the
simultaneous administration of LEST along with TDSC.

Among environmental factors, our study demon-
strated rural residence (OR = 1.4), joint family (OR = 1.5)
and family with more than four members (OR = 1.5) to have
a trend towards association, though not statistically signif-
icant. Karbasi et al. found a large family to be a significant
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Table 3. Environmental Factors and Speech and Language Delaya

Variable Speech and Language Delay (N=54) No Speech and Language Delay (N=146) OR (CI) P Value

Religion 0.33

Hindu 52 (28.4) 131 (71.6)

Muslim 1 (11.1) 8 (88.9)

Christian 1 (12.5) 7 (87.5)

Age of parents at child birth

Father 30.7 ± 5.38 30.37 ± 4.65 0.66

Mother 24.74 ± 3.57 25.61 ± 4.16 0.17

Maternal education 0.21

Illiterate 3 (30) 7 (70)

Primary and middle school 11 (31.4) 24 (68.6)

High school, Plus-2, post high school
diploma

32 (30.8) 72 (69.2)

Graduate, post graduate, Professional 8 (15.7) 43 (84.3)

Socioeconomic status 0.76

Upper class 5 (21.7) 18 (78.3)

Upper middle class 11 (27.5) 29 (72.5)

Lower middle class 16 (24.2) 50 (75.8)

Upper lower class 22 (31) 49 (69)

Lower class 0 0

Place of residence 1.4 (0.73 - 2.67) 0.39

Rural 35 (29.7) 83 (70.3)

Urban 19 (23.2) 63 (76.8)

Type of family 1.5 (0.78 - 2.81) 0.29

Joint/Extended 34 (30.4) 78 (69.6)

Nuclear 20 (22.7) 68 (77.3)

No. of familymembers 1.5 (0.78 - 2.94) 0.28

> 4 members 37 (30.1) 86 (69.9)

≤ 4 members 17 (22.1) 60 (77.9)

Home Screening Questionnaire score 2.4 (1.25 - 4.78) 0.01

≤ 19 22 (40.7) 32 (59.3)

> 19 32 (21.9) 114 (78.1)

aValues are expressed as mean ± SD or No.(%).

risk factor for speech disorder in primary school children
(23). Though several authors demonstrated the effect of
low parental education on speech development (6, 23-25).
Choudhury et al. did not find any significant association
between the level of paternal or maternal education and
specific language impairment (26). Silva, Sidhu, Campbell
and Singer et al. reported significant associations between
poor SES and language delay (2, 6, 24, 27). Choudhury
et al. could not demonstrate a similar result (26). Our

study failed to show a relationship between speech delay
and maternal education or low SES. We found poor home
environment (≤ 19 HSQ score) to be the only significant
environmental risk factor (OR = 2.44, CI = 1.25 - 4.78). The
role of a poorly stimulating environment at home, that
adversely effects language development has been reported
previously (28, 29). The home screening questionnaire
reflects the degree of caring and stimulating environment
a child finds at his home, which depends to a certain
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Table 4. Biological Factors and Speech and Language Delay a

Variable Speech and Language Delay (N=54) No speech and Language Delay (N=146) OR (CI) P Value

Gender 2.0 (1.06 - 4.04) 0.04

Male 38 (32.8) 78 (67.2)

Female 16 (19) 68 (81)

Birth order 1.8 (0.55 - 5.63) 0.3

Third and greater 5 (38.5) 8 (61.5)

First and Second 49 (26.2) 138 (73.8)

Antenatal factors 0.35

Hypertensive disorders 6 (35.3) 11 (64.7)

Othersb 1 (10) 9 (90)

No antenatal complications 47 (27.2) 126 (72.8)

Intrapartum factor 0.2 (0.02 - 1.66) 0.19

Fetal distress

Present 1 (7.7) 12 (92.3)

Absent 53 (28.3) 134 (71.7)

Post-natal factors

HIE/neonatal seizures 1.7 (0.58 - 4.92) 0.37

Present 6 (37.5) 10 (62.5)

Absent 48 (26.1) 136 (73.9)

Neonatal sepsis 1.4 (0.49 - 3.9) 0.58

Present 6 (33.3) 12 (66.7)

Absent 48 (26.4) 134 (73.6)

Maturity 0.4 (0.52 - 3.74) 0.67

Preterm 1 (14.3) 6 (85.7)

Term 53 (27.5) 140 (72.5)

Term LBW 1.3 (0.56 - 2.91) 0.70

Yes (< 2.5 kg) 10 (31.2) 22 (68.8)

No ( ≥ 2.5 kg) 44 (26.2) 124 (73.8)

Cleft palate 2.7 (0.16 - 44.52) 0.46

Present 1 (50) 1 (50)

Absent 53 (26.8) 145 (73.2)

Family history of speech and language
disorders

3.9 (1.45 - 10.54) < 0.01

Present 10 (55.6) 8 (44.4)

Absent 44 (24.2) 138 (75.8)

aValues are expressed as mean ± SD or No.(%).
bOther antenatal complications included gestational diabetes mellitus, hypothyroidism, oligohydramnios, anti-phospholipid antibody syndrome, anemia and
rheumatic heart disease.

extent on the level of parental education and financial
status of the family (30). The influence of socioeconomic
status and parental education, which were not found to be
independent risk variables, is probably reflected to some

extent by the HSQ scores.

Although various authors have demonstrated low
birth weight, low Apgar and higher birth order to be risk
factors (25, 31, 32), we did not find a significant association
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Box 1. Conclusions and Implications

What is already known?

- Speech and language delay is a common disorder.

- There are several environmental and biological risk factors for speech and
language delay.

- All children with speech and language disorders require a complete
development assessment.

What this study adds:

- Prevalence of speech and language delay is 27% in children less than three
years of age attending the Under-Five clinic for at-risk children.

- Negative home environment (score 19 in home screening questionnaire) is an
independent risk factor for speech and language delay.

- The TDSC fails to pick up cases of speech delay in young children and
administration of separate test for language screening is needed.

of speech delay with these variables. Significant associa-
tions were detected with male gender and presence of pos-
itive family history. Male gender has been shown to be a
risk factor by several authors in earlier studies (8, 9, 23, 24).
Those with a positive family history in the form of unclear
speech, stuttering, late speaking and poor vocabulary, had
nearly four times higher odds of suffering from speech and
language abnormalities as compared to those with no fam-
ily history. The affected member was most frequently a first
degree relative. Positive family history is well known to be
associated with speech and language disorders (8, 24, 33).

The model for multivariate logistic regression in-
cluded gender, home environment and a positive family
history. After adjusting, the variables found to be signifi-
cantly associated were poor home environment (CI = 0.20
- 0.80, P = 0.01) and positive family history (CI = 0.09 - 0.72,
P = 0.01).

The strengths of the study are that we had an adequate
sample size for calculation of prevalence and that we had
studied the influence of home environment in the form of
the home screening questionnaire score. The limitations
of the study are that it was inadequately powered to de-
tect risk variables and the study population was hospital-
based, which leads to selection bias.

5.1. Conclusions and Implications

In this hospital-based study, speech and language de-
lay had a high prevalence of 27% in children less than three
years of age. This prevalence is pertinent to Under-Five
clinics for at-risk children. Negative home environment
(score ≤ 19 in home screening questionnaire) and family
history of speech and language disorders are significant
risk factors for speech and language delay. The strong as-
sociation of speech delay with delay in TDSC reemphasizes
the need for a complete developmental assessment in any

child with speech delay. The TDCS alone fails to detect sig-
nificant number of cases of speech delay, showing the need
to perform a separate speech screening test.
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