
Acta Paediatrica. 2021;00:1–8.    | 1wileyonlinelibrary.com/journal/apa

Received: 31 January 2021  | Revised: 4 July 2021  | Accepted: 5 July 2021

DOI: 10.1111/apa.16021  

R E G U L A R  A R T I C L E

Exposure to electronic media was negatively associated with 
speech and language development at 18 and 24 months

Marja Asikainen1 |   Anneli Kylliäinen2 |   Tiina E. Mäkelä2 |   Outi Saarenpää- Heikkilä3,4 |   
E. Juulia Paavonen5,6

This is an open access article under the terms of the Creat ive Commo ns Attri butio n- NonCo mmerc ial- NoDerivs License, which permits use and distribution in 
any medium, provided the original work is properly cited, the use is non- commercial and no modifications or adaptations are made.
© 2021 The Authors. Acta Paediatrica published by John Wiley & Sons Ltd on behalf of Foundation Acta Paediatrica.

1Department of Phoniatrics, Tampere 
University Hospital, Tampere, Finland
2Psychology, Faculty of Social Sciences, 
Tampere University, Tampere, Finland
3Faculty of Medicine and Life Sciences, 
Tampere University, Tampere, Finland
4Department of Pediatrics, Tampere 
University Hospital, Tampere, Finland
5Public Health and Welfare, Finnish 
Institute for Health and Welfare, Helsinki, 
Finland
6Pediatric Research Center, Child 
Psychiatry, University of Helsinki and 
Helsinki University Hospital, Helsinki, 
Finland

Correspondence
Marja Asikainen, Department of 
Phoniatrics, Tampere University Hospital, 
Tampere, Finland.
Email: marja.asikainen@pshp.fi

Funding information
This study received funding from the 
Academy of Finland (numbers 308588, 
134880, 253346, 277557, 326631), the 
Gyllenberg Foundation, Yrjö Jahnsson 
Foundation, Foundation for Pediatric 
Research, Finnish Cultural Foundation, 
Tampere University Hospital and Arvo and 
Lea Ylppö Foundation

Abstract
Aim: This study evaluated early speech and language development at 18 and 
24 months, and associated factors, based on parental reports.
Method: We followed up the CHILD- SLEEP birth cohort of 1667 Finnish- speaking 
families, who were randomly recruited in 2011– 2013 during routine visits to maternity 
clinics in the Pirkanmaa Hospital District of Finland. The women were approximately 
32 weeks’ pregnant at enrolment. Parents reported the size of their child's expres-
sive vocabulary, word combinations, intelligibility, finger- pointing and adherence to 
instructions. A subsample was studied using the Expressive Language subscale of the 
Bayley Scales of Infant and Toddler Development, Third Edition.
Results: The children's vocabulary was smaller than previously reported. At 18 months 
of age, 68.8% of the 997 children had a vocabulary of 20 words or less and 35.7% used 
about five words at most. At 24 months, 32.4% of the 822 children had a vocabulary 
of 50 words or less and 18.4% used about 20 words at most. Longer child and parental 
exposure to electronic media was negatively associated with the size of the child's 
expressive vocabulary.
Conclusion: Vocabulary size at 18 and 24 months was smaller than previously re-
ported and negatively associated with exposure to electronic media.
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1  |  INTRODUC TION

The ability to speak and communicate is a critical skill for humans. 
Slow language development has been shown to be related to poor 
school success and underachievement, difficulties in peer relations 
and emotional and behavioural problems.1,2 Up to 20% of children 
have been reported to experience delays in speech and language 
development.3– 5 Early lexical growth has been associated with later 

language development.6– 8 Predictions of language development 
were strongest for expressive vocabulary and word combinations, 
both at 18 months and at 24 months of age.6,7

Average development from the onset of word production to 
the acquisition of a 50- word vocabulary has been found to be very 
similar in various language environments.9 However, early lexi-
cal development varies substantially between individuals. Studies 
have reported that the average number of words in the expressive 
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vocabulary was as high as 50 words at 18 months of age and 260– 
340 words at 24 months of age, with great variations in vocabulary 
development at these ages.5,10,11

Expressive vocabulary is a key indicator of a child's development 
in the first 2 years of life, and children should be able to form early 
word combinations before they are three years of age.8 Difficulties 
in early language development at this age are commonly captured 
through parent reports, as expressive vocabulary is difficult to test 
in clinical settings.

During the last 10 to 15 years, clinical observations in both pri-
mary health care and special health care have questioned whether 
children's early expressive vocabulary has been growing slower than 
indicated by earlier studies. Studies have also suggested that slowed 
language development was associated with increased screen time. 
Frequently watching television has been found to increase the risk 
of delayed language development.12,13 It has been argued that what 
parents do with their children is critical, even when structural as-
pects of social disadvantage, such as family income and housing, 
have been considered.8 The quantity of communication has been 
reported to be lower when watching television or DVDs than when 
playing and reading books.14,15 Background television has also been 
found to reduce the quality and quantity of parental communica-
tion and, therefore, infants’ opportunities to acquire language.14,15 
Furthermore, heavy parental use of mobile devices has been associ-
ated with fewer verbal and nonverbal interactions between parents 
and children.16

This study aimed to assess the early phases of development in a 
large and representative birth cohort. It also aimed to identify the as-
sociated factors. The main outcome variable was the child's expres-
sive vocabulary size. We also studied a subsample using the Bayley 
Scales of Infant and Toddler Development Third Edition (Bayley- III) 
Expressive Language subscale. This enabled us to compare parental 
reports with professional evaluations.17

2  |  METHODS

The study was based on the Finnish CHILD- SLEEP birth cohort of fami-
lies who were randomly recruited in 2011– 2013 during regular visits to 
maternity clinics in the Pirkanmaa Hospital District, Finland. They were 
recruited when the mothers were approximately 32 weeks' pregnant 
and followed up for five years, between 2011 and 2017. All maternity 
clinics in the target area were included, and only Finnish- speaking fam-
ilies were eligible for the study. There were no other exclusion criteria. 
The sample is based on systematic sampling in the pre- set timeframe 
comprising all the families in the target health centres.

The participating families were asked to complete a set of ques-
tionnaires, prenatally, at birth and when the children were three, 
eight, 18 and 24 months of age. The questionnaires included several 
items regarding general health, socio- economic factors, medication, 
mental health, screen use and sleep quality. Data on children aged 
18 and 24 months were collected using a web- based questionnaire 
that could be answered by either of the parents.

2.1  |  Study participants

The questionnaires generated 1163 and 950 responses when the chil-
dren were 18 and 24 months of age, respectively. That was 69.8% and 
57.0% of the original 1667 birth cohort. We excluded 150 and 114 
children because the questionnaire was not completed within two 
months of the 18-  and 24- month dates. A further 11 and nine children 
were excluded due to severe neurological or somatic conditions, such 
as Down syndrome or Hirschsprung disease. In addition, all children 
from twin pregnancies were excluded at both ages (N = 5). After these 
exclusions, data were available for 997 and 822 children at 18 and 
24 months of age, respectively, and 689 at both time points.

Questions focusing on speech and language development con-
cerned the size of expressive vocabulary and combining words. 
We also asked questions about the intelligibility of spoken words, 
finger- pointing to show something and how well the subjects 
followed short and simple instructions (Appendix 1). The par-
ents’ reports seemed to be reliable up to the 50- word vocabu-
lary level, but declined after the child's vocabulary had started to 
grow quickly.18 Therefore, we did not enquire more closely about 
the size of the expressive vocabulary if it markedly exceeded 50 
words. However, we wanted to describe the percentage of chil-
dren who still had an expressive vocabulary of about up to 50 
words at 24 months.

In the data analysis, the size of the vocabulary was dichotomised 
in two different ways at both time points. At 18 months of age, 
the cut- off was approximately five words maximum and 20 words 
maximum, and at 24 months of age, it was approximately 20 words 
maximum and 50 words maximum. Intelligibility was dichotomised 
into usually or often intelligible versus usually erroneous or aberrant 
word forms. The dichotomies were chosen based on the frequently 
used definition of late talking19 and the distributions of the develop-
mental pathways in our data.

Socio- economic status, maternal age, the number of adults and 
children in the household, and maternal illnesses were gathered from 
maternal prenatal questionnaires. Gestational age, which ranged 
from 33 to 42 weeks, was gathered from the hospital's birth register.

Daily screen time, including television viewing and watch-
ing other electronic devices, was measured in a number of ways 

Key Notes

• This randomly recruited Finnish birth cohort study used 
parental reports to evaluate early speech and language 
development.

• Vocabulary size was smaller than previously reported in 
997 children at 18 months of age and 822 children at 
24 months of age.

• Longer child and parental exposure to electronic media 
was negatively associated with the size of the child's ex-
pressive vocabulary.
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including the number of hours the child watched television, DVDs, 
videos or electronic devices. We also captured the number of hours 
parents watched television and videos and the number of hours the 
television or videos were kept on. Screen time was recorded sepa-
rately for weekdays and weekends and averaged to represent the 
mean time per day. Shared reading was measured by how often 
the parents read pictures, storybooks or comic books to the child. 
Responses were dichotomised into daily or more often versus less 
than daily. Sleep duration was evaluated by asking how many hours, 
on average, the child slept during the night and the day. The daytime 
and night- time sleep durations were summarised to obtain an esti-
mate of the total sleep duration. It was then categorised at the 10th 
percentile, which was 11.25 hours.

To validate the parental reports, a subsample was evaluated 
using Bayley- III at the age of 24 months.17 The subsample of chil-
dren was derived from the sub- studies of the main cohort, including 
typically developing children without developmental diagnoses. The 
24- month Bayley- III and questionnaire data were available for 136 
children at 18 months of age and 112 children at 24 months of age. 
Bayley- III consists of five subscales that measure cognitive, language 
and motor development. The subscales were performed by a trained 
examiner and scored in a standardised manner using American 
norms, with a mean of 10.0 and standard deviation of 3.0. In total, 
the assessment took approximately one and a half hours. We were 
interested in the expressive language subscale in order to validate 
the parental reports of vocabulary size. In the data analysis, the ex-
pressive language subscale was dichotomised to find children at risk 
of delay. Standard scores of up to eight indicated a risk for slower 
expressive vocabulary development and scores of at least nine in-
dicated normal or advantaged expressive vocabulary development.

2.2  |  Statistical analysis

Prevalence rates were calculated with 95% confidence intervals 
(CIs). Pairwise comparisons were performed using the chi- square 
test or Student's t test. Comparisons over time, namely 18 versus 
24 months, were based on McNemar's test. A series of multivariate 
logistic regression models were constructed to define the factors 
related to expressive vocabulary development. First, only age and 
sex were controlled for. In the second phase, gestational age, socio- 
economic status, maternal age, health and the number of children 
in the household were also controlled for. Statistical significance 
was set at p ≤ 0.05. Statistical analyses were performed using SPSS 
Statistics, version 27 (IBM Corp).

2.3  |  Ethics

The study protocol was approved by the ethical committee of the 
Pirkanmaa Hospital District, Tampere University Hospital (code: 
R11032). The parents provided written, informed consent at the be-
ginning of the study.

3  |  RESULTS

At 18 months, the sample comprised 997 children (52.4% boys) 
who were mainly born at term (Table 1). The mothers were gener-
ally healthy and well- educated. The parents were somewhat better 
educated than the national average, but otherwise the sample was 
highly representative of children born after the 32nd week of preg-
nancy in the target area. At 24 months, the sample size was 822 
(51.7% boys). We had data for 689 infants at both time points.

Language development at 18 and 24 months of age is presented 
in Table 2. At 18 months, 68.8% (95% CI 65.9%– 71.7%) of the chil-
dren were reported to use approximately 20 words at most and 
35.7% (95% CI 32.7%– 38.7%) of the children were reported to use 
five words at most. At 24 months, the vocabulary was less than 50 
words in 32.4% (95% CI 29.2%– 35.6%) of the children, and 18.4% 
(95% CI 15.8%– 21.0%) were reported to use 20 words at most.

At 18 months, 70.7% only used one- word expressions, and 
during the follow- up at 24 months, this percentage had decreased to 
16.8%. Most (89.8%) of the children aged 24 months used word com-
binations when they had a vocabulary of about 50 words (p < 0.001).

At 18 months, 24.7% often used erroneous or aberrant word forms 
and 11.5% only babbled. Six months later, the prevalence rates were 
11.9% and 2.8%, respectively. At 24 months, children with usually in-
telligible word forms tended to have a greater vocabulary (p < 0.001) 
and 89.5% of children with usually intelligible word forms used word 
combinations. In contrast, only 44.1% of children with often or usually 
deviant word forms used word combinations (p < 0.001).

The ability to follow short and simple instructions was at least 
somewhat deficient in 7.5% of the children at 18 months of age 
and 3.4% at 24 months of age. This was related to the size of ex-
pressive vocabulary at both time points (p = 0.037 and p = 0.001, 
respectively).

At the ages of 18 and 24 months, finger- pointing was related 
to a smaller expressive vocabulary (p = 0.012 and 0.008) and only 
using one- word expressions (p = 0.022 and 0.015). Finger- pointing 
was also associated with less intelligible word forms at 18 months 
(p = 0.040).

Speech and language developed more slowly in boys than girls. 
At 18 months, the odds ratio (OR) was 2.2– 2.7, and at 24 months, it 
was 2.0– 3.2 (Table 3).

A smaller vocabulary at 18 months was related to the child's vo-
cabulary size at 24 months. For example, most 18- month- old chil-
dren with one word or less in their vocabulary only had about five 
to 20 words in their vocabulary at the age of 24 months (Table 4).

Expressive vocabulary at 18 (p < 0.001) and 24 months of age 
(p < 0.001) was related to the expressive language scale of Bayley- III 
at 24 months of age (Table 5). At 18 months, 51.4% of the children 
who spoke approximately 20 words or less received lower scores 
on the Bayley- III expressive language subscale. The same was true 
for the 68.4% of the children with less than 50 words at 24 months. 
None of the children with over 20 words at 18 months of age and 
only 2.7% of the children with over 50 words at 24 months of age 
received low Bayley- III scores.
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Finally, we characterised the factors that could be related to 
vocabulary development. We found that increased screen time 
(OR 1.69) and increased time TV was kept on (OR 1.73) were re-
lated to a smaller vocabulary at 18 months, as reported in Table 6. 
Parents’ screen time (OR 2.16) and shared reading less than daily (OR 
0.65) were also associated with a smaller vocabulary at 24 months. 
However, the association with reading became insignificant when 
background factors were considered (Table 6).

4  |  DISCUSSION

This study was performed to evaluate children's expressive vo-
cabulary, as reported by their parents, and to evaluate the related 

environmental factors. The main emphasis was on the size of the chil-
dren's expressive vocabulary, but we also assessed the use of word 
combinations, the intelligibility of spoken words, finger- pointing and 
being able to follow short and simple instructions. We found that in 
the majority (68.8%) of the children, the expressive vocabulary at 
18 months was about 20 words or less and a third (35.7%) only spoke 
about five words at most. This was less than previously reported. 
Other studies showed that expressive vocabulary included approxi-
mately 50 words at the age of 16 to 18 months10,20 and that dyslexic 
children used approximately 40 words at 18 months of age.21

A commonly suggested cut- off for late talking is producing 
fewer than 50 words at 24 months of age and, or, none or only a 
few word combinations by the age of 2 years.3,19,22,23 In our study, 
32.5% of the children were reported to use approximately 40 words 
at most at 24 months of age. In addition, 10.7% of the children were 
reported to use more than 40 words, but approximately 50 words 
at most. Therefore, the prevalence of children who had an expres-
sive vocabulary that was smaller than 50 words at 24 months was 

TA B L E  1  Characteristics of the 997 children who participated at 
18 months1

Total n
n (%) or 
mean ± SD, range

Gender 997

Girls 475 (47.6%)

Boys 522 (52.4%)

Age (months) 989 18.7 ± 0.5, range 
16.9– 20.0

Gestational age (weeks) 976 39.6 ± 1.3, range 
33– 42

Infertility treatment 981 89 (9.1%)

Smoking during pregnancy 994 47 (4.7%)

Problems during pregnancy 976 242 (24.8%)

Single- parent families 997 18 (1.8%)

Number of previous children in 
the family

922

None 459 (49.8%)

One 308 (33.4%)

2 or more 155 (16.8%)

Maternal health 994

Some health- related problems 223 (22.4%)

Maternal basic education 996

Primary school 207 (20.8%)

High school 789 (79.8%)

Maternal vocational education

None 996 51 (5.2%)

Vocational or polytechnic 569 (58.1%)

University 359 (36.7%)

Maternal income per month 
after taxes

978

<1000€ 210 (21.5%)

1000– 2000€ 495 (50.6%)

2000– 3000€ 230 (23.5%)

>3000€ 43 (4%)

1150 (13.1%) children outside the age range were excluded, and a 
further 16 were excluded for other reasons.

TA B L E  2  Development of language at 18 and 24 months

18 ± 2 months
(n = 997)

24 ± 2 months
(n = 822)

n (%) n (%)

Expressive vocabulary

None 53 (5.3%) 13 (1.6%)

1 word 80 (8.0%) 7 (0.9%)

About 5 words 223 (22.4%) 27 (3.3%)

About 10 words 188 (18.9%) 41 (5.0%)

About 20 words 141 (14.2%) 63 (7.7%)

About 30– 40 words 139 (14.0%) 115 (14.0%)

About 50 words 63 (6.3%) 88 (10.7%)

More than 50 words 109 (10.9%) 467 (56.9%)

Used word forms

Babbling only 115 (11.5%) 23 (2.8%)

Usually erroneous forms 67 (6.7%) 21 (2.6%)

Often erroneous forms 169 (17.0%) 76 (9.3%)

Usually intelligible 646 (64.8%) 699 (85.3%)

Word combinations

No word combinations 705 (70.7%) 136 (16.8%)

Word combinations 292 (29.3%) 674 (83.2%)

Pointing

No 29 (2.9%) 39 (4.8%)

Yes 967 (97.1%) 775 (95.2%)

Following instructions

Does not understand 
instructions

5 (0.5%) 1 (0.1%)

Does not seem to 
always understand 
instructions

70 (7.0%) 28 (3.4%)

Follows instructions 922 (92.5%) 789 (96.5%)

Note: Number of missing values was 0– 12.
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approximately, or slightly less than, 43%. Earlier studies reported 
that the prevalence of children who talked late was about 20% at 
most.4,5,24 The difference between our study and earlier findings 
was so large that it seems to suggest that the growth of expressive 
vocabulary could now be slower than in previous years.

However, due to methodological differences, we were unable 
to directly compare our results to earlier reports, because our aim 
was to study language development using a short screening ques-
tionnaire. Parents’ estimates of the vocabulary size might not have 
been very accurate, particularly when their child spoke more than 50 
words, as previously reported.18 Yet the parents’ reports of vocab-
ulary size at 18 months predicted the vocabulary size at 24 months 

well. The reported vocabulary size was also well in line with our val-
idation sample, where professional assessments supported the va-
lidity of parental reports. Furthermore, in our study, 70.7% of the 
18- month- old children and 16.8% of the 24- month- old children did 
not combine words. This corresponded to the size of their vocabu-
lary, as 82.8% of the children at 18 months and 32.4% at 24 months 
spoke up to 40 words. Children usually begin combining words when 
they have acquired an expressive vocabulary of approximately 50 
words.20,25 Expressive vocabulary was also related to their ability to 
follow instructions at both ages and to mostly from intelligible words 
at 24 months. Finally, our results showed the common phenome-
non that language development was slower in boys than in girls.10 

TA B L E  3  Difficulties in language development in boys and girls

18 months
Boys
(n = 522)

Girls
(n = 475)

n (%) n (%) OR p

Expressive vocabulary ≤5 240
(46.1%)

116
(24.4%)

2.6
(2.0– 3.4)

<0.001

Expressive vocabulary ≤20 410
(78.7%)

275
(57.9%)

2.7
(2.1– 3.5)

<0.001

Word forms not usually intelligible 227
(43.5%)

124
(26.1%)

2.2
(1.7– 2.8)

<0.001

Single- word expressions only 418
(80.1%)

287
(60.4%)

2.6
(2.0– 3.5)

<0.001

Not always or often following instructions 50
(9.6%)

25
(5.3%)

1.9
(1.2– 3.1)

0.010

24 months
Boys
(n = 425)

Girls
(n = 397)

Expressive vocabulary ≤5 36
(8.5%)

11
(2.8%)

3.2
(1.6– 6.5)

<0.001

Expressive vocabulary ≤50 169
(39.8%)

97
(24.5%)

2.0
(1.5– 2.7)

<0.001

Word forms not usually intelligible 81
(19.1%)

39
(9.8%)

2.2
(1.4– 3.3)

<0.001

Single- word expressions only 94
(22.7%)

42
(10.6%)

2.5
(1.7– 3.7)

<0.001

Not always or often following instructions 18
(4.3%)

11
(2.8%)

1.6
(0.7– 3.3)

0.256

TA B L E  4  Vocabulary at 18 and 24 months for the 689 infants who were assessed at both time points

At 24 months

At 18 months None One About 5 About 10 About 20
About 
30– 40 About 50 >50

None n (%) 8 (20.5%) 3 (7.7%) 7 (17.9%) 6 (15.4%) 8 (20.5%) 2 (5.1%) 1 (2.6%) 4 (10.3%)

One n (%) 2 (3.5%) 1 (1.8%) 10 (17.5%) 15 (26.3%) 5 (8.8%) 10 (17.5%) 3 (5.3%) 11 (19.3%)

About 5 n (%) 2 (1.3%) 1 (0.7%) 2 (1.3%) 11 (7.2%) 28 (18.4%) 38 (25.0%) 25 (16.4%) 45 (29.6%)

About 10 n (%) 4 (3.0%) 13 (9.8%) 33 (25.0%) 21 (15.9%) 61 (46.2%)

About 20 n (%) 2 (1.9%) 9 (8.7%) 11 (10.6%) 82 (78.8%)

About 30– 40 n (%) 3 (3.3%) 9 (9.9%) 79 (86.8%)

About 50 n (%) 46 (100%)

>50 n (%) 67 (100%)
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TA B L E  5  Bayley- III expressive language at 24 months of age and expressive vocabulary at 18 and 24 months of age

Productive vocabulary at 18 months of age (n=136)

<20 words >20 words Total

Bayley- III expressive language n (%) n (%) n (%)

Standard score ≤8 36 (51.4%) 0 (0%) 36 (26.5%)

Standard score ≥9 34 (48.6%) 66 (100%) 100 (73.5%)

Total n 70 (100%) 66 (100%) 136 (100%)

Productive vocabulary at 24 months of age (n = 112)

<50 words >50 words Total

Bayley- III expressive language n (%) n (%) n (%)

Standard score ≤8 26 (68.4%) 2 (2.7%) 28 (25%)

Standard score ≥9 12 (31.6%) 72 (97.3%) 84 (75%)

Total n 38 (100%) 74 (100%) 112 (100%)

Note: No missing values.

TA B L E  6  Factors associated with slower vocabulary development

Prevalence of small expressive vocabulary (<5 words)
at the age of 18 months (n = 977)

n (%) OR (95% CI) P AOR1  (95% CI) AOR2  (95% CI)

Watching TV or using electronic 
devices (child)

<77 min per day 291 (34.3%)

>77 min per day 42 (45.2%) 1.58 (1.02– 2.43) 0.038 1.72 (1.09– 2.70) 1.69 (1.02– 2.81)

Watching TV or videos (parents) <231 min per day 305 (35.1%)

>231 min per day 42 (41.6%) 1.32 (0.87– 2.00) 0.198 1.39 (0.90– 2.16) 1.56 (0.96– 2.53)

TV on at home <360 min per day 311 (35.2%)

>360 min per day 40 (43.5%) 1.42 (0.92– 2.19) 0.116 1.38 (0.88– 2.16) 1.73 (1.05– 2.86)

Reading to the child less often than 
daily

137 (38.3%)

daily or more 
often

219 (34.3%) 0.84 (0.65– 1.10) 0.213 0.87 (0.66– 1.15) 0.94 (0.69– 1.28)

Sleep duration at the age of 
18 months

>10 percentile
<10 percentile

311 (35.1%) 
35 (41.7%)

1.32 (0.84– 2.08) 0.230 1.43 (0.89– 2.31) 1.65 (0.98– 2.78)

Prevalence of small expressive vocabulary (<20 words) at the age of 24 months (n = 822)

Watching TV or using electronic 
devices (child)

<77 min per day 116 (17.5%)

>77 min per day 21 (29.2%) 1.94 (1.12– 3.34) 0.016 1.95 (1.11– 3.41) 1.33 (0.67– 2.64)

Watching TV or videos (parents) <231 min per day 115 (17.0%)

>231 min per day 23 (31.5%) 2.25 (1.13– 3.83) 0.002 2.27 (1.32– 3.94) 2.16 (1.16– 4.05)

TV on at home <360 min per day 121 (17.7%)

>360 min per day 19 (26.0%) 1.63 (0.93– 2.85) 0.083 1.60 (0.90– 2.83) 1.85 (0.99– 3.48)

Reading for the child less often than 
daily

64 (23.4%)

daily or more 
often

79 (15.9%) 0.62 (0.43– 0.89) 0.010 0.65 (0.44– 0.94) 0.69 (0.45– 1.06)

Sleep duration >10 percentile 122 (18.1%)

<10 percentile 15 (21.4%) 1.23 (0.68– 2.26) 0.494 1.21 (0.65– 2.25) 1.21 (0.61– 2.40)

1Controlled for age and sex.
2Controlled for age, sex, gestational age, maternal education, maternal age, maternal illnesses and number of children in the family.
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Despite this, more studies are needed to investigate the speed of 
language development in different generations.

We also studied environmental factors that might have been re-
lated to slower speech development. The most significant factor in our 
study, which was associated with smaller expressive vocabulary, was 
higher exposure to screen time. In addition, the amount of time that 
parents spent watching television and videos, and the time these media 
were kept on was associated with a smaller vocabulary at 24 months of 
age. The same was true for shared reading less than daily.

Screen time has increased significantly, even during early child-
hood.12,13,26,27 One study of children aged 8– 17 months found that 
their favourite digital devices were televisions and smartphones. 
When it came to children aged 18– 36 months, they preferred smart-
phones to televisions.28 Longer exposure to digital devices was related 
to lower mimic- gestural skills in children from 8 to 17 months and to 
lower language skills in children from 18 to 36 months, regardless of 
age, gender, socio- economic status, content and modality of use.28 The 
children who spent more time using digital devices displayed less com-
municative gestures, and the lexical quotient was negatively related 
to the time spent on digital devices in children aged 18– 36 months.28

The main limitation of our study was attrition. The initial sample 
size was approximately 1,600 families, and the loss of participants 
during follow- up was rather high. There were 1163 (69.8%) families 
left in the study at 18 months and 950 (57.0%) at 24 months. However, 
73% of those who responded at 18 did so at 24 months. The parents 
were also highly educated, on average, and Finnish speaking, while 
premature children were underrepresented, as the mothers were 
enrolled during the 32nd week of pregnancy.29 The study population 
was not entirely representative of all two- year- old children, and the 
bias was probably towards a somewhat greater vocabulary than the 
entire child population. This was because children have advantages 
in language development if they have highly educated mothers and 
the data were not compromised due to prematurity before 32 weeks. 
These factors tend to support our findings, rather than make them less 
significant. The same was true when it came to only including children 
from Finnish- speaking families. Finally, we asked parents to assess the 
size of their children's expressive vocabulary and screen time. This is 
feasible in large cohort studies, although the findings are not directly 
comparable to previous studies that are based on interviews, diaries 
or parental checklists, such as the MacArthur- Bates Communicative 
Development Inventory questionnaire. Therefore, our findings can-
not be directly compared with studies that used those. Checklists are 
seldom the first method used to follow young children's speech and 
language development in clinical settings or at the population level. 
That is why primary care professionals typically ask parents to assess 
the size of their children's expressive vocabulary.

5  |  CONCLUSION

The study used parental reports to quantify slow early speech de-
velopment, and we found that it was highly prevalent at both 18 and 
24 months of age. The percentage of children who used less than 20 

words at those ages were 68.8% and 18.4%, respectively. We also 
found that exposure to screen time was negatively related to expres-
sive vocabulary size at both ages. Children with language disorders 
need frequent repetition to learn new words and verbal concepts.30 
If verbal interaction at home decreases markedly when children are 
young, the different words they repeatedly hear in daily life may also 
decrease. This may be particularly risky for children who find it diffi-
cult to learn language. It is also possible that, in the future, an increas-
ing number of children may need support to learn a language. Given 
the importance of language for social, emotional and academic de-
velopment, further studies are needed to determine whether meth-
ods, such as a word checklist, would replicate our findings.
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APPENDIX 1 .

Questions on speech and language at the ages of 18 and 
24 months

1. Expressive vocabulary
a. So far, the expressions are only babbling or vocalisation
b. Includes one word
c. Includes about five words
d. Includes about ten words
e. Includes about twenty words
f. Includes about 30 to 40 words
g. Includes about 50 words
h. Includes markedly over 50 words

2. Besides spoken words
a. The child often points to an object when wishing to do some-

thing with the object
b. The child does not usually point to objects

3. Expressed words
a. Are usually intelligible
b. Are often erroneous or aberrant
c. Are usually erroneous or aberrant
d. So far, the expressions are only babbling or vocalisation

4. Word combinations
a. The child uses word combinations
b. So far, the child uses only one- word expressions

5. Following instructions
a. The child follows short everyday instructions
b. The child usually does not always seem to understand short 

everyday instructions
c. The child usually does not seem to understand short everyday 

instructions
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