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ABSTRACT 
 

Background: The development in children occurs once during the period of their life. The langu-
age ability is an indicator of all the development. The lack of stimulation can cause speech and la-
nguage disorders and this disorder can persist. This study aimed to determine the effects of biologi-
cal and social life course factors on delayed speech and language development. 
Subjects and Method: This study was an observational analytic with cross-sectional approach, 
conducted in 25 integrated health posts (posyandu) located in Sleman Regency, Yogyakarta in 
March to April 2019. The total sample of 225 toddlers was chosen using fixed exposure sampling. 
The dependent variable was delayed speech and language development. The independent variables 
were income, employment, nutritional status, birth weight, history of toxoplasma, rubella, CMV 
and TORCH, history of infection, duration of gadget use, language, frequency of posyandu visit, 
and early childhood education (PAUD). Data collection on delayed speech and language develop-
ment were measured by Denver II. The data were analyzed by path analysis.  
Results: Speech and language delayed development was directly decreased with normal birth 
weight (b= -2.19; 95% CI= -3.58 to -0.79; p= 0.002), employed mother (b = -1.32; 95% CI = -2.38 
to -0.27; p = 0.013), good nutritional status (b = -2.14; 95% CI = -3.37 to -0.91; p = 0.001), regular-
ly attend integrated health post (b = -1.29; 95% CI = -2.31 to -0.26; p = 0.013 ), mono language (b = 
-1.02; 95% CI = -1.99 to -0.04; p = 0.041), low duration of gadget use (b = -1.59; 95% CI = 0.23 to 
2.33; p = 0.017). Speech and language delayed development was directly increased with history of 
disease (b = 1.37; 95% CI = 0.34 to 2.40; p= 0.009), and did not attend Pre-school (b = 1.28; 95% 
CI = -2.65 to -0.53; p = 0.003). It was indirectly affected by number of children, income, and 
history of TORCH. 
Conclusion: Delays in speech and language development are directly influenced by birth weight, 
infection history, employment, nutritional status, frequency to posyandu (integrated health posts), 
long usage of gadgets, PAUD (pre-school) and indirectly influenced by income and the number of 
children. 
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BACKGROUND 
Development is a change in terms of func-

tion. It can also be interpreted as the incre-

ase of skills (Soetjiningsih, 2013). Develop-

ment in children occurs once during the life 

period and cannot be repeated (Moonik et 

al., 2015). Indonesia is one of the develop-

ing countries with a number of children 

aged 0 to 17 a third of the population, and 

the age of 0 to 5 years (toddlers) is a golden 

age for growth and development (Child He-

alth Profile, 2015). Basic Health Research 

Indonesia, (2018) reported that the total in-

dex of development of children aged 36 to 
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59 months (88.3%) and for reading ability 

based on children's speaking and speaking 

ability (64.6%) was still below Thailand 

(91.1%) and (69.3 %) which in fact, both are 

still developing countries. According to Mi-

nistry of Health of the Republic of Indone-

sia (2016), children development is divided 

into four parts, namely cognitive, motoric, 

language and social-emotional develop-

ment. Language development greatly influ-

ences cognitive development.  

Language development can happen in 

a baby since pregnancy. Disorders of langu-

age development and speech are often fo-

und at an early age (Eadie et al., 2015). The 

number of children under five who experi-

ence delays in Indonesia is around 2.3% to 

24.5% while for school children it is found 

that the prevalence of delay is 5-18% (Supa-

rmiati et al, 2013). Data shows the inciden-

ce of delays in the development of children 

in Dr. Sardjito Hospital in January to Au-

gust 2015 was 58.5% and most of which 

occur are motor and speech delay (Per-

mana, 2015). The accurate prevalence of 

language development and speech has not 

been reported regularly. 

A study (Wijayanti et al., 2018) ex-

plains that factors that influence language 

development are seen from the social envi-

ronment, parenting and language use. In 

addition to external factors, speech and la-

nguage development is also influenced by 

several factors within a child such as the 

child's biological factors. Early detection of 

developments in Posyandu can be done for 

all healthy toddlers and the monitoring can 

be done on how often they participate 

(Ministry of Health, 2016). However, the 

number of posyandu in Sleman Regency 

does not eliminate the existence of underfi-

ve health problems such as nutritional pro-

blems (7.38%) (prevalence of malnutrition) 

which significantly affects the development 

of toddlers. In 2017, in Sleman regency, 

there are approximately 74,561 toddlers. Of 

all toddlers in Sleman Regency, there are 

still some toddlers who have not yet visited 

health services to do SDI-DTK, which is 

found to be approximately 15,467 (4.8%) 

children spread in the regency. This study 

aims to examine the biological and social 

factors of delays in the development of 

literature and language in Sleman Regency, 

Yogyakarta, Indonesia. 

 

SUBJECTS AND METHOD 

1. Study Design 

This study was conducted using observatio-

nal analytic with a cross-sectional appro-

ach. It was conducted in Sleman Regency, 

Yogyakarta Indonesia 

2. Population and Samples 

The population was toddlers aged 24 to 59 

months at the Posyandu in the Sleman Re-

gency region taken using random sampling. 

The sample of this study was 225 samples 

obtained from fixed exposure sampling.  

3. Study Variables 

The dependent variable was delayed speech 

and language development. The indepen-

dent variables were family income, nutritio-

nal status, birth weight, number of child-

ren, maternal occupation, history of TOR-

CH, history of infectious disease, length of 

playing gadgets, language, and frequency of 

posyandu visit. 

4. Operational Definition of Variables  

The delay in speech and language develop-

ment was the delay in speech and language 

in children under the age of 24 to 59 

months as measured by Denver II.  

Family income was a family financial 

condition seen from monthly income. The 

occupational was the activities that can pro-

duce something in the form of money. 

Toddler nutritional status was the 

comparison between body weight (Kg) and 

age (month) under five according to Kep-
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menkes No. 1995/MENKES/SK/XII/2010 

and by looking at the WHO Z-score table.  

Birth weight was the weight of the ba-

by at birth which was weighed immediately 

after birth. The number of children was the 

number of children owned in one family. 

The history of TORCH disease during 

pregnancy was an infectious disease that 

has attacked during pregnancy such as: to-

xoplasma, rubella, CMV, and Herpes.  

History of infectious diseases of in-

fants under five is an infectious disease su-

ch as diarrhea (fluid defecation experienced 

by toddlers with a frequency of 3 times or 

more in one day), ARI (coughing or 

difficulty breathing) suffered by toddlers in 

the last 6 months. Mother language was a 

language used in the daily lives of families 

at home. The duration of the use of gadgets 

/ devices is to use electronic devices in the 

form of smartphones, tablets, computers, 

and laptops. The data collection was done 

using a questionnaire. The measurement 

scale was a dichotomy. 

The frequency of going to the posyan-

du was monthly visits to the posyandu 

every month. PAUD was formal or informal 

education for ages 2 to 6 years.  

5. Study Instrument 

The data of this study was obtained from a 

set of questionnaire.  

6. Analysis Data  

The data were analyzed using path analysis 

with the STATA program 13. Five steps of 

path analysis included model specifications, 

model identification, fit model estimation, 

and model specification.  

7. Research Ethics 

Research ethics include information on 

consent, anonymity, confidentiality, and 

ethical permission. Ethical permission from 

this study was published by the Research 

Commission on Medical Ethics of UNS No: 

438 / uns27.6 / KEPK / 2019. 

 

RESULTS 

1. Characteristics of Study Subjects 

Table 1 showed the results that most of tod-

dlers in the study subjects were female, 121 

subjects (53.78%). The characteristics of 

the study subjects, namely in the mother's 

education, were senior high school gradua-

tes, 142 subjects (63.10%) and most of them 

were aged ≤ 35 years of 90 subjects (60%). 

Table 1. Sample characteristics 
Variable n % 

Gender   
Male 104 46.22 
Female  121 53.78 
Maternal  Education   
Do not graduate from PS 1 0.40 
Pre-school graduate 12 5.30 
Junior high school graduate 42 18.70 
Senior High School graduate 142 63.10 
Diploma III 1 0.40 
Graduate program 27 12.0 
Maternal Age   
≤ 35 years 135 60.00 
>35 years 90 40.00 

 

2. Univariate Analysis  

Univariate analysis in this study was to des-

cribe the data in general from each variable 

that the authors observed including: family 

income, nutritional status, birth weight, oc-

cupation, number of children, history of 

TORCH suffered by mother, history of tod-

dler infection, length of time using gadgets, 
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language, frequency to posyandu, and 

PAUD (pre-school). Table 2 showed that 

most children under five are from high 

income families, 166 (73.78%). The nutri-

tional status of toddlers was mostly good, 

176 (78.22%). Most infant birth weights 

were normal (≥2500) of 183 (81.33). Most 

of the mothers had an ideal number of chil-

dren (≤2 children), 133 (59.11%), mothers 

had jobs outside the home of 115 (51.11%). 

The majority of subjects had never suffered 

from TORCH's diseases 171 (76%). 

Table 2. Univariate analysis 
Variable  n % 
Family Income 
Low 
High 
Nutritional Status  
Poor  
Good 
Birth weight (gram) 
< 2500 
≥ 2500 
Number of children 
≤ 2 
> 2 
Maternal occupation 
Working at home 
Working outside of home 

 
59 
166 
49 
176 
 
42 
183 
 
133 
92 
 
110 
115 

 
26.22 
73.78 
21.78 
78.22 
 
18.67 
81.33 
 
59.11 
40.89 
 
48.89 
51.11 

TORCH history 
No history 
With history 

171 
54 

76.00 
24.00 

Infection history 
No 
Yes 

 
159 
66 

 
70.67 
29.33 

The duration of gadget usage 
Less than an hour 
More than an hour 

 
163 
62 

 
72.44 
27.56 

Mother language 
1 language 
More than one language 

 
70 
155 

 
31.11 
68.89 

Frequency going to posyandu 
Not every month 
Every month 

 
52 
173 

 
23.11 
76.89 

Pre School 
No 
Yes 

 
69 
156 

 
30.67 
69.33 

 

The history of infection (ARI / diarrhea) in 

toddlers shows that most of them have 

never had an infectious disease in which the 

infections in the form of ARI and diarrhea 

in the last 6 months, 159 (70.67%). The 

duration of gadget usage for toddlers shows 

that most of them were less than 1 hour, 

163 (72.44%). Communication of the langu-

age used at home shows that most of them 

used 2 languages, namely Bahasa Indo-

nesian and regional language. Related to 

the frequency of going to posyandu shows 

that most of them visited posyandu each 

month, 173 (76.89%) and the majority of 

them studied in PAUD, 156 (69.33%). 

3. Path Analysis 

Table 3 showed the results of path analysis. 

The results of the path analysis describe the 

delay in speech and language influenced by 

birth weight, infection history, maternal oc-
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cupation, nutritional status, frequency to 

posyandu, duration of the use of gadgets 

and Pre School. 

Toddlers' history of infection (ARI / 

diarrhea) increased the risk of speech delay 

by 1.37 units (b = 1.37; 95% CI = 0.34 to 

2.40; p = 0.009). The use of gadgets for 

more than 1 hour increased the risk of de-

lays in speaking and language of toddlers by 

1.28 units (b= -1.28; 95% CI = 0.23 to 2.33; 

p = 0.017). 

Birth weight (≥ 2500 g) reduced the 

risk of delays in speech and language in 

toddlers by 2.19 units (b = -2.19; 95% CI = -

3.58 to-0.79; p = 0.002). Good nutritional 

status of toddlers reduced the risk of delays 

in speech and language in toddlers by 2.14 

units (b = -2.14; 95% CI = -3.37 to -0.91; p 

= 0.001). 

That mothers who work outside of ho-

me reduced the risk of delays in speaking 

and language in toddlers by 1.32 units (b = -

1.32; 95% CI = -2.38 to -0.27; p = 0.013). 

Frequency going to posyandu every 

month reduced the risk of delays in spea-

king and language in toddlers by 1.29 units 

(b= -1.29; 95% CI = -2.31 to -0.26; p = 

0.013). One language used at home decrea-

sed the risk of delays in speech and langu-

age in toddlers (b = -1.02; 95% CI = -1.99 to 

-0.04; p = 0.041). 

Pre-school reduced the risk of delays 

in speech and language by 1.59 units), 

PAUD (b = 1.28; 95% CI = -2.65 to -0.53; p 

= 0.003). Family income was influenced by 

the number of children, nutritional status 

was influenced by family income and BBL, 

and infectious disease history of children 

under five was influenced by a history of 

TORCH. 

Number of children which was more 

than 2 decreased the family income by 1.32 

units (b = -1.32; 95% CI = -1.94 to -0.69; p 

= <0.001). High family income increased 

the nutritional status by 1.58 units (b = 

1.58; 95% CI = 0.76 to 2.40; p = <0.001). 

Birth weight (≥ 2500 g) improved 

good nutritional status by 2.60 units (b = 

2.6; 95% CI = 1.73 to 3.47; p = <0.001). The 

history of TORCH increased the likelihood 

of infection history by 1.11 units (b = 1.11; 

95% CI = 0.47 to 1.75; p =0.001). 

 

Figure 1. Path analysis model structure 
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Table 3. The results of path analysis 

Dependent Variable Independent Variable b 

     95% CI 

p Upper 
Limit 

Lower 
Limit 

Direct Effect 
Speech and language 
development delay 
 
 
 
 
 
 
 
 
 
 
Indirect Effect 
Income  
Nutritional Status  
Nutritional Status  
Infection history 
N Observation: 225  
Log Likelihood: -
486.729     

 
Birth weight (≥2500 g) 
Infection history 
Occupation (working outside of 
home) 
Nutritional status (good) 
Frequency going to 
Posyandu (every month) 
PAUD/Pre school 
The duration of gadget usage (> 1 
hour) 
language (one) 
number of children (≥ 2) 
 
Income (high) 
Birth Weight (≥2500 g) 
History of TORCH 
 
p <0.001 
 
df: 57 

 
-2.19 
1.37    
-1.32 
 
-2.14  
-1.29 
 
-1.59 
-1.28 
 
-1.02 
-1.32 
 
1.58  
2.60 
1.11 
 

 
-3.58 
0.34 
-2.38 
 
-3.37 
-2.31 
 
-2.65 
0.23 
 
-1.99 
-1.94 
 
0.76 
1.73 
0.47 
 

 
-0.79 
2.40 
-0.27 
 
-0.91 
-0.26 
 
-0.53 
2.33 
 
-0.04 
-0.69 
 
2.40 
3.47 
1.75 
 

 
0.002 
0.009 
0.013 
 
0.001 
0.013 
 
0.003 
0.017 
 
0.041   
<0.001 
 
<0.001 
<0.001 
0.001 
 

 

DISCUSSION 

1. The Effect of Birth Weight on the 
Risk of Delays in the Development 
of Speech and Language in Tod-
dlers 

The results of the analysis showed the influ-

ence of birth weight on the risk of the spe-

ech and language delay. Normal birth we-

ight could reduce the risk of delays in spe-

ech and language development. 

Madigan et al. (2015), it was explain-

ed that one of the risk factors brought by a 

toddler that can influence speech and la-

nguage development is birth weight. Un-

derweight birth weight (<2500 g) can in-

crease the risk of language development 

and speech of the toddler. Other studies 

explain similarly that one of the causes of 

delays in speech and language development 

in infants is low birth weight (<2500 g) 

(Safriana et al., 2017). 

Stolt et al. (2014) explained the re-

sults that low birth weight could be a pre-

dictor of language and speech abilities in 

children. This can be sustainable with other 

developments not only can there be delays 

in speech and language development but 

also have an impact on widespread deve-

lopment delays (Paz et al., 2017). 

Datar et al. (2009) explained that 

birth control with a low birth weight can be 

controlled through examination and moni-

toring during pregnancy so that the risk 

factors for low birth weight births can be 

handled as early as possible so as to mini-

mize the developmental disturbances that 

occur. This control can be long-term in the 

life of a child who will continue to develop 

motorically, verbally and socially emotio-

nally. 

2. The Effect of Infection History on 

the Risk of Delays in the Develop-

ment of Speech and Language in 

Toddlers 

The results of the analysis showed that the-

re was an influence between the history of 

infection and the risk of delays in speech 
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and language. The presence of an infection 

history increased the risk of delays in spe-

ech and language. 

The study that supports the results of 

this study is the study of Scharf et al. 

(2014), describing that continuous diar-

rheal diseases suffered by children can in-

terfere with children's growth and develop-

ment. According to Sajalia et al. (2018) the 

history of infection (ARI / diarrhea) is one 

of the causes of stunting which can result in 

child development disorders. 

Infection that directly attacks the ner-

vous system (zika, chikungunya, west Nile 

and other infections) can cause permanent 

or temporary disruption in the brain's ner-

vous system. This infection can result in de-

velopmental disorders in children if the 

child experiences the infection (Mwesige et 

al., 2018). According to Barron and Hay-

den, (2016) children affected by infection 

will continue to experience malnutrition 

which can result in body weight that does 

not rise even tends to fall where if the we-

ight decreases the child in the developmen-

tal period can not learn more because easily 

tired and not powerful. Age under five years 

is the golden age of children to grow and 

develop.  

3. The Effect of Employment on the 

Risk of Delays in the Development 

of Speech and Language in Tod-

dlers 

The results of the analysis indicated a direct 

influence between the occupation of the 

mother and the risk of delays in speech and 

language. A study by Rahmawati et al. 

(2016) state that the working status of mo-

thers who work part-time can better mana-

ge work and care for their children, so that 

the mother will be more sensitive to langu-

age development and interact with children 

so that children's language and speech 

skills are better. In the study, it was found 

that the occupation of the mothers were not 

fulltime and only worked 4 to 8 hours / day, 

so there was still time to interact with their 

children.  

According to Poduval et al. (2009) 

mothers who work outside have great res-

ponsibility and independence in educating 

and managing their time to be able to act as 

mothers for their children. Working mo-

thers will feel complete roles as women be-

cause they can be financially independent 

and can play a role as a mother. Meanwhile, 

according to Malmberg et al. (2015) sensiti-

vity between mothers and fathers in caring 

for children will affect children's sensitivity 

to their cognitive and language abilities. 

Therefore, the development of speech and 

language of a good child is the task/duty of 

the parents.   

4. The Effect of Nutritional Status of 

Toddlers on the Risk of Delays in 

the Development of Speech and La-

nguage in Toddlers 

The results of the analysis showed that the-

re was a significant influence on the risk of 

delay in speech and language development. 

This result is in line with Vaivada et al. 

(2017) that the development of speech and 

language of toddlers was influenced by their 

nutritional status where the way of giving 

and eating patterns related to oral toddlers 

will affect the way toddlers eat their food. 

The food given can affect nutritional status 

and influence the development of speech 

and language of the toddler.  

The fulfillment of food nutrition ob-

tained by toddlers (<5 years) has an impor-

tant role for the development process of 

toddlers. If the fulfillment of nutrition was 

poor, it could result poor nutritional status 

as well so that these toddlers would experi-

ence potential setbacks in their develop-

ment (Hurley et al., 2016). According to 

Prado et al. (2014), the brain development 

of a child starts during pregnancy. During 

pregnancy the need for macronutrient and 
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micronutrient intake must be fulfilled. 

5. The Effect of Frequency of going 

to Posyandu on the Risk of Delays 

in Speech and Language Develop-

ment in Toddlers 

A study by Lolita et al. (2019) explained 

that the existence and participation of pos-

yandu influences the development of chil-

dren under five. According to Niccols et al. 

(2012), integrated service programs regar-

ding pregnancy, child care and child pro-

blems greatly influence the monitoring of 

children's growth and development and im-

prove parental behavior towards participa-

tion in this integrated service program. One 

of the activities at the posyandu is conduc-

ting early detection of toddler development 

problems. Toddlers will be monitored and 

detected early if the toddler comes regularly 

to the posyandu every month (Asthiningsih 

and Muflihatin, 2018). 

6. The Effect of PAUD on the Risk of 

Delays in the Development of Spe-

ech and Language in Toddlers 

The results of the analysis showed that the-

re was a direct influence between Pre-scho-

ol participation and the risk of delays in 

speech and language development where 

the results showed that the participation 

reduced the risk of language and speech 

delay. A study that supports this was con-

ducted by Brodin and Renblad, (2019) exp-

laining that the existence of schools that are 

attended by children under five (preschool) 

can improve children's speaking and spea-

king skills. The preschool learning system is 

made as comfortable as possible so that the 

child is comfortable to learn.  

Activities in the preschool invite chil-

dren to apply what is obtained and can 

practice directly communication with tea-

chers and their friends (Brebner et al., 

2017). PAUD educators teach the meaning 

of the vocabulary they learn the proper gra-

mmar when speaking (Lonigan et al., 2017). 

7. The Effect of the duration of Gad-

gets Usage on the Risk of Delays 

in the Development of Speech and 

Language in Toddlers 

The results of the analysis showed a direct 

influence between the length of time the 

gadget is used to the risk of delays in speech 

and language. The results of this study are 

in line with the result of Tan et al. (2019) 

explaining that the influence of gadgets 

given more than 1 hour to toddlers influen-

ces the delay in talking to toddlers. Accor-

ding to Verma et al. (2018) the negative im-

pact of using gadgets that are too long for 

toddlers (2 years) can affect the cognitive 

development of the child. 

Using gadgets that are too long in 

children under 6 years could increase the 

likelihood of delays in speech and language 

due to lack of interaction to hone vocabu-

lary, speaking and social skills (Kuta, 2017). 

The influence of gadgets has positive and 

negative sides for toddlers, if managed 

properly in toddlers they can cause a deve-

lopmental delay, namely development of 

speech and language. 

8. The Effect of the Language used at 

home on the Risk of Delays in the 

Development of Speech and La-

nguage in Toddlers 

The results of the analysis showed that the-

re was a direct influence between the langu-

age used at home and the risk of delays in 

speech and language in toddlers. 

Festman's study (2018) explains that 

one language heard at home is more likely 

to improve children's speech and language 

understanding. Altman et al. (2017) explain 

that the way of learning between mono-

language and bilingual has the same 

pattern. The language used at home that is 

predominant in language should be taught 

first so that the child will be easy to under-

stand and the speech will be well trained 

(Stoop, 2017). According to Jafari et al. 
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(2015), it is explained that proper bilingual 

use of children will improve children's cog-

nitive development so that the use of langu-

age in children should be adapted to the 

abilities of each child.  

9. The Effect of Family Income on 

the Risk of Delay in the Develop-

ment of Speech and Language in 

Toddlers through the number of 

children 

The results of the analysis explained the in-

fluence of family income on the delay in 

speech and language development through 

the number of children. The results of this 

study are supported by the results of previ-

ous studies by Lolita et al. (2019) stating 

that one of the factors that influences the 

development of children under five (2 to 5 

years) is family income. 

Schwab et al. (2018) describe the dif-

ferences between high and low socioecono-

mic parents where low socio-economic fa-

milies show less vocabulary, language. Pa-

rental income plays a role in providing faci-

lities that play a role in early childhood de-

velopment (Urk et al., 2018). 

Based on the results of these studies, 

it was found that biological and social fac-

tors influence the risk of delays in speech 

and language in infants both directly and 

indirectly. 
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