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Abstract
A wide variety of language skills has been shown to be compromised in children from low
socioeconomic status (SES). However, few studies have investigated the effect of SES on
language development in infants. The aim of this study is two-fold: to investigate when the
first SES-effects on language can be observed and to explore the effects of three variables
often claimed to be linked to SES – gestational duration, stress and parent-child interaction
– on language development. Parents/caregivers of 539 Dutch-acquiring infants aged 8-13
months frommid to high SES backgrounds completed a questionnaire including the LENA
Developmental Snapshot (Gilkerson et al., 2017a) and the Brigance Parent-Child Inter-
action Scale (Glascoe & Brigance, 2002). No association was found between SES and
language development. However, the results suggest that corrected age and parent-child
interaction positively influence language development at this early age.

Keywords: socio-economic status; infant language development; gestational age; Parent-child interaction;
(Non-)Structural language

Introduction

Socioeconomic status (SES) is a multidimensional construct that refers to one’s access to
financial, social and educational resources (Duncan et al., 2015). Although there exist
many ways to measure SES, the most common variables used by contemporary research
are parental education, family income and parental occupation (Bradley & Corwyn,
2002). The negative developmental effects of growing up in lower SES environments
have been well-studied. Low SES has been associated with a variety of adverse physical
and mental health outcomes for children, as well as delayed cognitive development
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(Perkins et al., 2013). Children from lower SES families consistently performmore poorly
on measures of academic achievement, attention and executive control than their peers
from higher SES families (Bradley &Corwyn, 2002; Farah et al., 2006; Stevens et al., 2009).

Negative effects of lower SES have also been demonstrated in multiple aspects of
language, including vocabulary, phonology and syntax (Pace et al., 2017). By school entry,
children from disadvantaged families perform well below their middle class peers on
standardized tests of language production and comprehension (Ginsborg, 2006). Around
the same age, low SES children produce only half the number of words their high SES
peers produce (Hart & Risley, 1995). These early differences in language ability persist or
even widen over time (Fernald et al., 2013; Walker et al., 1994).

As language ability in childhood has been identified as one of the best predictors of
later academic success (Burchinal et al., 2016), understanding what causes the gap in
linguistic performance between children from different socioeconomic backgrounds may
be crucial for creating more equal opportunities at later stages in life. However, although
SES-effects on language development have been subjected to intensive research over the
past decades, a lot is still uncertain. One important question that remains to be answered
is through which mechanisms SES affects language. Factors such as gestational duration,
parent-child interaction and stress have been linked to both SES and language abilities.
Therefore, multiple pathways exist through which SES-variables may influence language
development. Furthermore, it is still unclear when SES starts affecting language devel-
opment, as few studies have assessed the effects of SES on language abilities in children
before age 1. The current study investigates infants’ very early language development to
provide new insights into both of these questions. In the next section, we provide a non-
exhaustive overview of the empirical research on early SES-effects in the domains of
gesturing, phonology and vocabulary. Then, possible explanations for the adverse effects
of lower SES on language are discussed.

Gesturing

Gesturing can be considered a precursor as well as a predictor of language (Iverson &
Goldin-Meadow, 2005; but see also Donnellan et al., 2020). In an effort to explain the
disparities in vocabulary between children from low and high SES families, Rowe and
Goldin-Meadow (2009) investigated whether differences in gesturing precede the
vocabulary gap found at later age. The authors videotaped interactions between
American-English children and their parents at the age of 14 months and analyzed the
gesture types that were used. At this age, children from high SES families already use
gestures to communicate more meanings than children from low SES families. The
authors propose that this finding can be explained by parent gesture use, as high SES
parents use more gesture types as well. To examine the effect of gesture skills on
vocabulary development, children’s vocabulary was assessed at 4;6 years. The results
indicate that vocabularies of high SES children are significantly larger than those of low
SES children. This effect of SES on vocabulary at 4;6 years is partially mediated by gesture
use at 14 months.

A more recent study supports the idea that gesturing plays an important role in
vocabulary development (McGillion et al., 2017). However, in this study, not low, but high
SES was associated with delayed gesturing. Developmental synchrony in the onset of
pointing, babbling and word production was assessed in British-English children through
recordings at home from age 9-18 months. On average, children of more educated
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mothers started pointing later than children of lower educated mothers. The authors do
not explain this finding. Furthermore, a vocabulary test indicated that receptive vocabu-
lary at 18 months is associated with pointing and maternal education: children who
started pointing early and who had higher educated mothers, also had higher vocabulary
scores.

Phonology

Similar to gesturing, the earliest stages of phonological development already take place
within the first year of life. For speech production, babbling can be considered the first
developmental milestone. In the same study as described above, McGillion et al. (2017)
found that the age at which children produce their first words is predicted by babble onset.
However, no correlations were found between babbling onset and pointing onset or
maternal education. Based on this finding, the authors conclude that babbling and
pointing do not develop in tight synchrony. Furthermore, the authors propose that early
phonological development plays a more important role in first word production than
pointing.

These findings suggest that SES may affect pointing but not babbling onset. This
hypothesis is supported by Eilers et al., who did not find an association between SES and
onset of babbling either (Eilers et al., 1993). This study followed the early phonological
development of preterm and full-term infants from different SES backgrounds during
their first year of life. The authors found that neither prematurity nor SES predicts onset
of babbling and propose that babbling onset is robust with regards to these risk factors.

However, the evidence on the effect of SES on babbling onset is mixed. Using a
differentmeasure of babbling, a recent study found that Flemish-Dutch children from low
SES families start babbling significantly later than mid SES children (Vanormelingen
et al., 2020). Interactions between children and their caregivers were recorded monthly
between 6 and 24 months. Results show that with an average onset of 10 months, low SES
children start babbling 3 to 4 months later than mid SES children.

Regarding speech perception, research on SES has predominantly focussed on
phonological awareness. Phonological awareness – the sensitivity to the sound struc-
tures of words – has been shown to play an important role in literacy development
(Catts & Kamhi, 1999). Multiple studies demonstrate that children from disadvantaged
environments show lower levels of phonological awareness. For instance, in a large
cross-sectional quantitative study, McDowell et al. (2007) found that children’s phono-
logical awareness is predicted by SES, vocabulary and speech sound accuracy. Children
with high SES outperformed children with lower SES on both phonological awareness
and vocabulary.

An effect of SES on phonological awareness has also been found in Chinese children
(Zhang et al., 2013). Zhang et al. observed children longitudinally from ages 4 to 9 years
old. Children were tested annually on a variety of tasks including different measures of
phonological awareness, vocabulary and reading. The authors found that SES is strongly
related to children’s phonological, lexical and reading skills over time.

These studies provide strong evidence that phonological awareness is negatively
affected by lower SES. However, studies on how SES affects other aspects of speech
perception are scarce, even though some early phonological abilitiesmay be critical for the
development of other language skills, such as isolating and manipulating phonetic
segments (Pennington et al., 1990). While phonological awareness skills do not develop
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before the preschool years (Carroll et al., 2003), by their first birthday, children have
already learned phonetic properties of their native language (Gonzalez-Gomez et al.,
2021). Two of the earliest signs infants are acquiring their native language are an increased
ability to process native contrasts on the one hand and a decreased ability to process non-
native contrasts on the other – a phenomenon known as perceptual narrowing (Werker &
Tees, 1984).

A recent study sheds light on how SES affects perceptual narrowing in infants
(Gonzalez-Gomez et al., 2021). Gonzalez-Gomez et al. investigated the effects of prema-
turity and SES on speech perception in British-English infants. Infants’ prosodic, phon-
etic and phonotactic processing abilities were assessed at 7.5 9, 10.5 and 12months of age.
No significant differences were found between the prosodic development of high and low
SES infants. However, results show that the phonetic and phonotactic development of low
SES infants is delayed compared to high SES infants. At the age of 10.5 months, high SES
infants are no longer able to discriminate contrasts from a non-native language. At the
same age, high SES children start showing a preference for consonant-vowel-consonant
pseudo-words with a high probability of occurrence in English. For low SES infants, both
of these behaviors are not observed until the age of 12 months.

Another study found that not SES, but the quality of the home environment affects
perceptual narrowing (Melvin et al., 2017). This study investigated the effects of SES,
quantity and quality of the home environment on phonetic discrimination in American-
English infants. The authors assessed phonetic discrimination, receptive and expressive
language and quality of the home environment at 9 and 15 months. Controlling for
expressive language skills at 9months, the authors found a significant association between
phonetic discrimination and quality of home environment, but not SES. Based on these
results, the authors conclude that growing up in a linguistically rich home environment
may be more critical for early language perception than SES, with potential implications
for later language development.

Vocabulary

The effects of SES on children’s vocabulary have been especially well-documented.
Although McGillion et al. (2017) did not find an effect of SES on the age of first word
production, Fernald et al. (2013) show that by 18 months, there is already a significant
difference in the vocabulary processing efficiency between infants from low and high SES
families. This study assessed the development of processing efficiency in relation to
vocabulary in American-English infants from 18 to 24 months. By 24 months, the gap
between low and high SES infants has widened to a 6 month difference.

In an influential study of the late 90’s, Hart and Risley (1995) show that this gap
continues to grow during early childhood. In this study, the authors analysed recordings
of interactions between American-English children and their parents. Interactions were
recorded for 1 hour every month over 2.5 years, starting at the age of 6 months. The
authors found that by the age of three years, high SES children already produced twice as
many words as their low SES peers.

Hoff (2003) supports the finding that SES affects expressive vocabulary. In this study,
naturalistic interactions between mid to high SES mothers and their two-year-old
children were examined. Interactions were recorded at two sessions that were 10 weeks
apart. During these 10 weeks, the expressive vocabularies of the high SES children grew
significantly more in size than those of the mid SES children.
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Summary

Based on the empirical evidence described above, it is clear that lower SES is associated
with a number of adverse effects on language development. However, findings are not
always consistent. For gesturing – a domain that has not been studiedmuch yet – previous
studies suggest that infants from lower SES backgrounds use less diverse gestures, but start
pointing earlier than their higher SES peers. As for phonology, while research on the
relation between SES and phonological awareness has consistently demonstrated adverse
effects of lower SES, findings on other phonological abilities are inconsistent. Mixed
results have been reported for both babbling onset and perceptual narrowing – two of the
earliest phonological skills to develop. The strongest evidence of SES-effects on language
has been found in the domain of vocabulary. A vast range of studies has suggested that
both the receptive and expressive vocabularies of low SES children are compromised
compared to their higher SES peers.

Why does SES affect language?

A variety of environmental and behavioral explanations for SES-effects have been
proposed in the literature. We will discuss three potential factors that have often been
linked to SES in children older than 1.

Gestational duration

Even before birth, SES may affect a child’s future linguistic development. Preterm birth –
birth before 37 weeks gestation – is more common inmothers from low SES backgrounds
(DeFranco et al., 2008). Prematurity has been associated with a number of anatomical
differences in brain structure, such as decreased grey matter volumes and myelinated
white matter (Hüppi et al., 1998). Being born preterm is associated with delayed
neurocognitive development (Gleason et al., 2022). One might argue that while a full-
term and a preterm child are both 0 weeks old at birth, the latter should be considered
younger than the former, which would explain delayed development. This is why it can be
helpful to look at corrected age – a child’s chronological age minus the number of weeks
they are preterm – instead of chronological age. However, even when considering
corrected age instead of chronological age, some studies have found negative effects of
prematurity on language development.

In a longitudinal study, Foster-Cohen et al. (2007) assess the language development of
New Zealand children with a gestational duration of 33 weeks or less compared to that of
children with a gestational duration of 38 to 41 weeks. Corrected for gestational duration
at birth, at 2 years old, children’s language development was assessed. Strong relationships
were found between gestational age at birth and early language abilities, including
vocabulary size, syntactic and morphological complexity and quality of word use.

This finding is supported by Cusson (2003), who examined the language development
of American-English preterm infants with a gestational age of 36 weeks or less. General
development and language were assessed at 7, 13 and 26months. The results show that by
26 months of corrected age, while general development is within the normal range,
language is delayed by 3 to 5 months. In line with the literature, both Foster-Cohen et al.
(2007) and Cusson (2003) also demonstrate a significant relation between prematurity
and SES.
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Even in full term infants – infants born between 37-41 weeks of gestation – gestational
duration might affect cognitive development. The fetal brain does not stop developing at
37 weeks, but continues to undergo fundamental organizational changes throughout late
gestation (Davis et al., 2011). While most research has focussed on the implications of
prematurity on child development, Van Espel et al. (2014) explored the effect of longer
gestation in full-term infants and found that longer gestation benefits both cognitive and
motor development.

Parent-child interaction

The way that parents interact with their children has been shown to play an important role
in development at all socioeconomic levels. Several studies suggest that the quantity and
quality of parental speech is lower in low SES families. For instance, Hoff (2003) found that
the SES-effect on children’s expressive vocabulary is mediated by the length of parental
utterances. Furthermore,Hart and Risley (1995) show that less educated parentswere likely
to use fewer words, fewer references to events that were not in the present and less
complicated syntax. Lastly, a study on interactions between mothers and Dutch children
from different SES backgrounds shows that the quantity and quality of mother-child
interactions is lower for low SES families (Vanormelingen & Gillis, 2016). The authors
found that lowSESmothers produce fewer and shorter utterances per hour, take fewer turns
per hour and respond significantly less to their children’s utterances. It is worth noting that
recent studies have challenged the idea that language input differs substantially between low
and high SES (Dailey & Bergelson, 2022; Sperry et al., 2019). These studies suggest that
differences may be more nuanced depending on the methodology used.

The reduced quality and quantity of inputmay explain some of the language problems of
low SES children.Weisleder and Fernald (2013) show that the amount of speech directed to
infants of low SES families affects children’s vocabulary learning and language processing
abilities. At 19months old, interactions between Latin-American children and their parents
were recorded during daily activities. At 2 years old, children’s expressive vocabulary and
language processing efficiency were measured. The amount child-directed speech at
19 months predicted expressive vocabulary size and language processing efficiency at
2 years, while this result was not found for speech that is not chid-directed.

Other studies suggest that the quality of language input influences language develop-
ment. Rowe (2012) examined the quantity and quality of speech of American-English
parents during interactions with their children. Parent-child interactions were recorded at
home at child age 1;6, 2;6 and 3;6 years. Until the age of 4;6 years, children’s vocabulary skills
were measured annually. Consistent with Weisleder and Fernald (2013), Rowe found that
quantity of parental speech is significantly related to children’s vocabulary skills at 2;6, 3;6
and 4;6 years. However, at 3;6 years, lexical diversity and sophistication of parental speech is
related to vocabulary skills as well. Furthermore, parents’ use of decontextualized language
(e.g., narratives and explanations) is related to vocabulary skills at 4;6 years. Based on these
findings, Rowe suggests that while quantity of input is most important for vocabulary
growth at toddler age, quality becomes more important at later ages.

Stress

Anothermechanism throughwhich SESmay affect language development is stress. Low
SES is associated with higher cortisol levels, which have adverse outcomes for physical
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health and development (O’Connor et al., 2021). Vliegenthart et al. investigated the
effect of SES on chronic cortisol and cortisone levels in children and adolescents and
found that individuals with low SES have chronically higher cortisol levels (Vliegenthart
et al., 2016

Increased stress levels can affect language development in different ways. It has been
shown that stress negatively impairs memory and executive functioning (EF) – two
abilities that are tightly connected to language (Farah et al., 2006). Other studies have
demonstrated a direct effect of stress on the language development of children. Farver
et al. found that high maternal stress predicts significantly lower vocabulary scores in
children (Farver et al., 2006). The authors suggest that stress may affect parents’
capacity to provide a supportive environment for children’s developing language
abilities.

Noel et al. explored whether maternal stress can predict language skills in low SES
children (Noel et al., 2008). Canadian-English children between 2 and 10 years old
participated in a variety of tasks assessing expressive and receptive vocabulary and
expressive narrative ability. Mothers of these children, who were all from low SES
backgrounds, reported on their perceived stress levels. The results indicate that high
maternal stress negatively affects children’s receptive and expressive vocabulary.

Research questions and hypotheses

Although SES-effects on language are a well-recognized problem, not much is known yet
about the mechanisms through which SES affects language and at what age SES starts to
have an effect on language.

To uncover the pathways through which SES affects language development, it is
necessary to identify when SES-effects on language start to emerge. As some of the
studies discussed above have demonstrated, SES-effects on language are already observ-
able at a very young age, the earliest reported effects being a delayed babbling onset at
6 months (Vanormelingen et al., 2020; but for studies who do not find such an effect,
cf. McGillion et al., 2017; Eilers et al., 1993) and pointing onset at 12months (McGillion
et al., 2017). This suggests that the disparities between low and high SES children may
already start to develop within the first year of life, although there is not much research
on this yet.

The purpose of the current study is two-fold. First of all, we aim to provide new insights
in when SES starts affecting language development. Secondly, we want to explore the
effects of risk factors previously linked to SES on early language development. What
distinguishes this study from previous studies is that it explores language development
within the first year of life in a relatively large number of infants. This offers a unique
opportunity to identify the start of the pathway through which SES affects language. Our
specific research questions are as follows:

1. When do we observe the first effects of SES on language development?
2. What are the effects of gestational duration, parent-child interaction and stress on

early language development?

Research question 1 is an open question. For research question 2, we hypothesize that
gestational duration, parent-child interaction and stress all influence early language
development.
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Method

Participants

562 participants were drawn from the longitudinal Baby 2020 study by the NSDSK
(Dutch Foundation for the Deaf andHearing-impaired Child) and the Tilburg University
on infants born around the first Covid-19 lockdown in the Netherlands and their parents.
The present study reports on infant language development measured at 8 to 13 months.
286 of the infants were girls and 253 of the infants were firstborns. Reported nationalities
of the parents were Dutch (98.1%), Belgian (0.56%), German (0.19%), Austrian (0.19%),
Spanish (0.19%), Russian (0.19%), Serbian (0.19%), Australian (0.19%) and Chinese
(0.19%). Families were recruited through advertisements on social media platforms
and online forums for parents and flyers at well baby clinics. Among participants who
completed the first questionnaire, instant cameras were raffled off. Participants who
completed the second questionnaire had a chance of winning a gift of 25 euros or a small
gift. All parents gave informed consent for participation in the study and the study was
approved by the Ethical Review Board of Tilburg School of Social and Behavioral Sciences
(RP 186). 34 participants were excluded because of missing or erroneous information.

Materials and procedure

Data were collected between June 2020 and May 2021. Parents filled out two online
questionnaires at two different time points, using Qualtrics. When infants were between
0 and 6months old, parents filled out the first questionnaire. Through this questionnaire,
background information about the families was collected, including child gender, birth
weight, pregnancy duration, parental education and nationality. Parental education and
subjective financial security, which were used to measure SES, were collected through the
first questionnaire as well.

The second questionnaire was filled out by parents when their children were between
8 and 13 months old. This questionnaire consisted of a number of smaller questionnaires
assessing different aspects of child development and parent-child relations. This included
the first 28 questions of the LENA developmental Snapshot: a 52-item, parental ques-
tionnaire designed to assess language development of children between 2 and 36 months
of age (Gilkerson et al., 2017a; Dutch translation by Schaeffer et al., 2021). The 28th
question was chosen as a cut-off point based on the age of the infants in this study. The
second questionnaire also included the Brigance Parent-Child Interactions Scale, which
assesses parenting behaviors and parents’ perceptions towards their children (Glascoe &
Brigance, 2002). Furthermore, participants were also asked about stressful life events and
the impact of Covid-19 in this questionnaire.

SES

SES was measured through two variables: the level of education of the parent filling out
the questionnaire and the subjective financial security of the family. To test the effect of
parental education on early language development, parents were asked what the highest
level of education is they have finished: no education (1), elementary school (2), pre-
paratory secondary vocational education (3, ‘vmbo’ in Dutch), higher general secondary
education/pre-university education (4, ‘havo/vwo’ in Dutch), post-secondary vocational
education (5, ‘mbo’ in Dutch), university for applied sciences (6, ‘hbo’ in Dutch),
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university (7) or post-academic (8). To test the effect of subjective financial security on
early language development, parents were asked to report to which extent they can make
ends meet financially as a family: ‘very poorly’ (1), ‘poorly’ (2), ‘sufficiently’ (3), ‘well’
(4) or ‘very well’ (5).

Early language development

Early language development was scored by the total count of ‘yes’ responses on the first
28 questions of the LENADevelopmental Snapshot. The Snapshot was created as ameans
for parents to easily and efficiently evaluate language development of young children.
Unlike professional evaluations, the Snapshot provides an opportunity to assess language
development in children’s natural home environments on a regular basis, making it a
valid and reliable measurement tool (Gilkerson et al., 2017a). Parents were instructed to
answer questions about their child’s behavior (e.g., ‘does your child imitate sounds you or
others make?’) with ‘yes’ if they had consistently observed this behavior in the past and
‘not yet’ if not. The questions focus on early linguistic domains, such as vocal behavior,
preverbal communication, responsiveness to instruction, spontaneous speech and
vocabulary development. Several of the questions directly relate to the gesture, phonology
and vocabulary abilities discussed in the previous section (e.g., “When you name different
objects, does your child point to them?” relates gesture and “Does your child say any
words besides “mama” or “dada”?” for vocabulary).

The questions of the Snapshot are ordered in estimated developmental sequence,
beginning with skills observed at 2 months and progressing through the first year of life.
To reduce the time needed for parents of younger children to fill in the questionnaire, a
rule is usually adopted for parents to stop after five ‘not yet’ responses. As the current
study used only the first 28 questions of the Snapshot, this rule was not used. Based on the
number of positively answered questions, a score was calculated for all infants, referred to
as the Snapshot score.

Gestational duration

With gestational duration we are referring to the number of weeks the pregnancy lasted.

Corrected age

Corrected age is an infant’s chronological age in weeks minus/plus the number of weeks
they were born before/after 40 weeks of gestation. For example, an infant with a
chronological age of 50 weeks and a gestation of 35 weeks has a corrected age of 45 weeks.

Parent-child interaction

A selection of eight questions from the Brigance Parent-Child Interactions Scale (BPCIS)
was used to test the effect of parent-child interaction (PCI) on early language develop-
ment. The BPCIS is a multi-informant scale that uses parent self-reports and professional
observation to assess the behaviors and perceptions of parents towards their children
(Glascoe & Brigance, 2002). In the self-reports, parents are instructed to answer questions
on a scale from 1 ((almost) never) to 5 ((almost) always). In the current study, a selection

Journal of Child Language 9

https://doi.org/10.1017/S0305000923000478 Published online by Cambridge University Press

https://doi.org/10.1017/S0305000923000478


of questions relating to language behavior was made (e.g., ‘I teach my child things by
talking and showing him/her new things’; ‘I look at or read children’s books tomy child’).

Stress

To test the effect of parental stress on early language development, parents were asked
whether or not a stressful life event has had an impact on their family in the past year. Four
stressful life events were inquired about: loss of job, severe disease, divorce and stressful
events categorized as ‘other’.

Covid-19

As the data were collected during a unique time period – the beginning of the Covid-19
pandemic –we asked parents to which extent Covid-19 and the Covid-19measures in the
Netherlands have negatively impacted parenthood and their relationship with their child:
no negative influence (1); some negative influence (2); negative influence (3); large
negative influence (4) or very large negative influence (5).

Analysis

Statistical analyses were performed on Snapshot scores. R-software was used to create
generalized linear regression models and correlation matrices (R version 4.0.2, packages
‘tidyverse’ and ‘Hmisc’).Model comparisons were conducted to assess which variables are
significant predictors of Snapshot score. χ2 tests (ANOVA) determined whether a model
was a significant improvement of a null-model.

Results

Descriptive statistics for the dependent and independent variables of this study are
presented in Table 1. The next section explores the relation between general infant
characteristics and Snapshot scores. Then, we present regression models that test how
SES variables relate to Snapshot scores. Lastly, we explore the relations between Snapshot
scores and three SES-related factors: gestational duration, stress and parent-child inter-
action.

Table 1. Descriptive statistics

Min Max Med SD

Chronological age in weeks 35 60 48 4.281

Gestational duration in weeks 26 44 40 1.785

Snapshot scores 7 28 14 3.068

Parental education scores 3 8 6 0.986

Financial security scores 1 5 4 0.649

PCI scores 19 35 28 3.037

N = 539.
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General infant characteristics

Amoderate positive correlation between chronological age and Snapshot scores demon-
strates the validity of the Snapshot as an accurate measure of language development,
r(537) = .46, p = <.001, see Figure 1. A similar, but numerically higher correlation exists
between corrected age and Snapshot scores r(537) = .49, p = <.001. A one-way ANOVA
test shows that there were no significant differences between the Snapshot scores of boys
and girls in this study, F(1, 537)= 1.302, p > .05, nor between the Snapshot scores of
firstborns and later-borns, F(1, 538)= 2.467, p > .05.

SES

There was a small positive correlation between parental education and financial security,
r(537) = .26, p = <.001. Parental education and subjective financial security were used to
construct generalized linear regression models predicting Snapshot score (Table 2).
Model comparison shows that a model using corrected age, parental education and

Figure 1. Snapshot scores as a function of chronological age in weeks.

Table 2. Regression model fitting corrected age, parental education and financial security to Snapshot
score

Estimate Standard error Z-value p

Intercept 1.806 0.147 12.290 <.001 ***

Corrected age 0.020 0.002 8.305 <.001***

Parental education �0.016 0.011 �1.367 .172

Financial security �0.003 0.018 �0.144 .886

N = 539. *p < .05. **p < .01. ***p <.001
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financial security as independent variables is not significantly better at predicting Snap-
shot scores than a model using only corrected age as an independent variable, X2 (2, N =
539) = 2.123, p >.05. This indicates that parental education and financial security do not
predict Snapshot scores. In Figure 2 and 3 the Snapshot scores for respectively different
education levels and financial security levels for different ages are presented.

Figure 3. Snapshot scores at different financial security levels for different ages.

Figure 2. Snapshot scores at different education levels for different ages.
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Gestational duration

In Figure 4 the Snapshot score as a function of gestational duration is presented. A small
positive correlation was found between gestational duration and Snapshot scores, r(537)
= .17, p = <.001.When controlling for corrected age, however, this correlation disappears.
Model comparison shows that a regression model using gestational duration and cor-
rected age as independent variables is not better at predicting Snapshot scores than a
model using corrected age alone, X2 (1, N = 539) = 0.213, p >.05 (Table 3). This
demonstrates that corrected age and not gestational duration is a good predictor of
Snapshot scores. There was a small positive correlation between gestational duration and
related parental education, r(537) = .11, p = <.05, and no correlation between gestational
duration and financial security, r(537) = .00, p = >.05.

Parent-child interaction

A moderate positive correlation was found between PCI scores and Snapshot scores,
r(537) = .25, p = <.001. A regression model using PCI scores and corrected age as
independent variables was built to predict Snapshot scores (Table 4). Model comparison
shows that this model is better at predicting Snapshot scores than amodel using corrected

Table 3. Regression model fitting gestational duration and corrected age to Snapshot score

Estimate Standard error Z-value p

Intercept 1.766 0.259 6.824 <.001 ***

Gestational duration �.0.002 0.007 �0.214 .83

Corrected age 0.021 0.003 7.884 <.001***

N = 539. *p < .05. **p < .01. ***p <.001

Figure 4. Snapshot score as a function of gestational duration.
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age alone,X2 (1,N = 539) = 15.307, p <.001. This indicates that PCI scores are a significant
predictor of Snapshot scores, see Figure 5. PCI scores were not correlated with parental
education, r(537) = .03, p = >.05. However, there was a small positive correlation between
PCI scores and financial security, r(537) = .09, p = <.05.

Stress

Out of all 539 participants, 2 experienced divorce, 49 experienced disease, 42 experienced
job loss and 144 experienced other stressful life events in the past year. There were no
correlations between Snapshot scores and divorce r(537) = .00, p = > .05, disease .07, p = >
.05 or job loss .02, p = > .05. The only stressful life events correlated with Snapshot scores
are those categorized as ‘other’. This correlation is positive, indicating that these life events
have a positive influence on Snapshot scores. However, the correlation is small.
Stressful life events categorized as ‘other’ were not correlated with parental education
r(537) = -.06, p = >.05, nor with financial security, r(537) = -.07, p = >.05.

Table 4. Regression model fitting corrected age and PCI score to Snapshot score

Estimate Standard error Z-value p

Intercept 1.337 0.151 8.823 <.001 ***

Corrected age 0.014 0.004 3.914 <.001***

PCI score 0.012 0.002 8.122 <.001***

N = 539. *p < .05. **p < .01. ***p <.001

Figure 5. Snapshot score as a function of PCI score.
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Covid-19

Out of all participants, 60.3% answered 1 (no negative influence); 34.1% answered 2 (some
negative influence); 4.3% answered 3 (negative influence); 0.74% answered 4 (large
negative influence) and 0.6% answered 5 (very large negative influence). Covid-19
responses were not correlated with Snapshot scores, r(537) = .03, p = >.05. However,
there was a small negative correlation between Covid-19 responses and PCI scores, r(537)
= -.10, p = <.05. As for stressful life events, there was a small positive correlation between
Covid-19 responses and stressful life events categorized with other. Covid-19 responses
were not correlated with parental education, r(537) = -.08, p = >.05, nor with financial
security, r(537) = -.07, p = >.05.

Discussion

The current study aims to investigate the effects of SES on early language development.
The scores on the LENA Developmental Snapshot of 539 8- to 13-month-olds from mid
to high SES families were used to measure early language development of Dutch infants.
The relation between two SES variables – parental education and financial security – and
infants’ language development were assessed. In addition, we explored how three factors
related to SES – gestational duration, parent-child interaction and stress – affect language
development.

This study found no evidence of an effect of the SES elements parental education or
financial security on the language development of infants aged between 8 and 13 months
old. However, in line with our hypothesis, corrected age and parent-child interaction did
emerge as significant predictors of language abilities.

Multiple explanations can be proposed for the absence of an SES-effect in this study.
The first possible explanation is methodological in nature. As shown in Table 1, very few
parents had low education and financial security scores. According to the CBS – the
Dutch central agency for statistics – only participants with a level 1, 2 or 3 on the
education scale can be classified as having a low level of education (CBS, n.d.). According
to this information, only 1.6% of the parents in this study has a low education level, while
the actual percentage of Dutch 15- to 75-year-olds with a low education level is much
higher: 28.3% in 2019 (Onderwijs in Cijfers, 2019). Similarly, the percentage of parents
who indicated that their level of financial security was insufficient – level 1 or 2 on the
financial security scale – was only 1.1%. In contrast, the percentage of the Dutch
population living under the low-income threshold was 6.2% in 2019. These percentages
demonstrate that this study underrepresents the Dutch low SES population. Nonetheless,
our data do cover mid-to-high SES, and as such, have some variation. We therefore
believe that our results are informative with respect to our research questions.

Secondly, it is possible that SES does not affect language development before the age of
13 months. Research on SES-effects in children this young is scarce and the findings are
mixed (e.g., Eilers et al., 1993; Gonzalez-Gomez et al., 2021; McGillion et al., 2017;
Vanormelingen et al., 2020). While a vast body of evidence suggests that SES already
affects language development by the time children enter elementary school (Fernald et al.,
2013; Hart & Risley, 1995; Hoff, 2003; McDowell et al., 2007; Zhang et al., 2013), these
effectsmay not be observable or even present before the age of 13months. This hypothesis
is in linewith recent research suggesting that variability in language development does not
occur until later in life. In an effort to characterize children’s language environment,
Gilkerson et al. made daylong recordings of interactions between children aged 2-48
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months and their caregivers (Gilkerson et al., 2017b). These recordings showed that the
variability of vocalization frequency is very small during the first year of life, but becomes
much larger after this period. Based on this, the authors surmised that in younger
children, environmental factors – including SES – may not have as much influence as
in older children.

Alternatively, SESmay not affect language development of Dutch children to the same
degree as children from other countries. A large proportion of the research on SES and
language development has been conducted in the United States. This includes studies that
have found some of the strongest evidence of SES-effects (e.g., Fernald et al., 2013; Hart &
Risley, 1995; Hoff, 2003). Differences in SES are arguably less pronounced in the
Netherlands compared to the United States, as the social inequality gap is smaller in
the former (OECD Better Life Index, 2016). Consequently, it is possible that growing up
in a relatively low SES environment in the Netherlands does not lead to the same negative
outcomes as in the United States. We believe that more cross-cultural work is necessary
for scientific progress on this topic. As language learning is culturally defined, researchers
should not trust that all findings from the US generalize to other countries.

Finally, SES-effects in children this young may be too fragile to be detected by our
measure of language development. It is possible that SES-effects observed in older
children are the result of an accumulation of early life experiences. We would like to
stress that the absence of an SES-effect in our study should not be interpreted as evidence
that SES is irrelevant for language development in the first year of life. We believe that
support during the first year of life may be necessary for low SES children to mitigate
adverse effects on language development observed later in life.

As for factors that have been linked to SES in previous studies, we found that
gestational duration, parent-child interaction and stress are related to language develop-
ment, although not all in the way we expected. In line with previous research indicating
that shortened gestation negatively affects language development (Cusson, 2003; Foster-
Cohen et al., 2007), we found that language abilities increase with gestational duration.
However, contrary to these studies, no effect of gestational duration is found when
controlling for corrected age. This indicates that corrected age is actually a significant
predictor of language abilities and no additional effect of gestational duration can be
distinguished. Furthermore, in line with DeFranco et al. (2008), the current study found a
small positive correlation between gestational duration and parental education. In
contrast to this study, we did not find a correlation with financial security.

Parent-child interaction, as measured by a selection of language-related questions
(e.g., questions about storybook reading and songs) of the Brigance Parent-Child Inter-
actions Scale, also emerged as a significant predictor of language abilities. This finding is
consistent with previous research suggesting that the quantity and quality of child-
directed speech affects language development (Hoff, 2003; Rowe, 2012; Weisleder &
Fernald, 2013). While parental education was not correlated with PCI scores in the
current study, financial security was. Other studies have suggested that the quality and
quantity of parent-child interaction is reduced in financially disadvantaged families (Hart
& Risley, 1995; Vanormelingen & Gillis, 2016). A more in depth exploration of the
relation between financial concerns and parent-child interaction can be found in a recent
work by Ellwood-Lowe et al. (2022), who found evidence that financial scarcity sup-
presses caregivers’ speech to their children.

Nevertheless, note that the studies demonstrating effects of parent-child interaction on
language development mentioned here were conducted with children older than 1. It
remains a questionwhether reduced parent-child interaction in the very early stages of life
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has an effect on later language development. Gilkerson et al. (2018) report that turn-
taking, which could be considered an instantiation of parent-child interaction, between
18 and 24 months predicts school-age language outcomes, but turn-taking before
18 months does not. This suggests that parent-child interactions may influence language
abilities in the earliest developmental stages, as the current study shows, but that theymay
not be predictive of later language development. If parent-child interaction is related to
SES (Hart & Risley, 1995; Hoff, 2003; Vanormelingen & Gillis, 2016), this may mean that
SES in early life is not predictive of later language abilities either, but only becomes
relevant after the first year of life. Future studies on these issues are clearly needed.

Stressful life events did not negatively affect infants’ language abilities. However, there
was actually a small positive correlation between stressful events categorized as ‘other’ and
language abilities. It is difficult to explain this finding without knowing the exact nature of
these events. Based on this, there is no evidence to support our hypothesis that stress
negatively affects early language development. It must be noted here that with only
4 categories of stressful events, the questionnaire used in this study tomeasure the effect of
stress is rather superficial. Moreover, stressful life events are not the only possible source
of stress. A more in-depth questionnaire is needed to fully explore how stress influences
early language development.

As a final remark, it is worthmentioning that the infants in this studywere born during
an extraordinary time, as the outbreak of the Covid-19 virus had just resulted in a national
lockdown in the Netherlands. Like for most countries, the pandemic strongly affected the
daily lives of Dutch citizens. Needless to say, it was a stressful time for most people. As
maternal stress has been linked to compromised language skills in children (Farver et al.,
2006; Noel et al., 2008), the Covid-19 pandemic may negatively affect the language
development of infants born during this time. However, based on parents’ self-reports,
the negative impact of the pandemic on parenting and consequently children’s language
development seems to be limited.

We found no relation between parents’ perceived negative impact of Covid-19 on their
parenting and children’s language abilities. A possible explanation for these results may
be that most parents were forced to work from home during this time period, which
potentially increased the opportunity to spend time together with their children.

We did find a small negative correlation between parents’ perceived impact of Covid-
19 on parenting and PCI scores. This result is not surprising, as parents who reported
great negative influence of Covid-19 on their relationship with their child were probably
less likely to interact with their child. Although the proportion of parents whose parenting
was greatly affected by the pandemic was relatively small, this finding is still disconcerting.
After all, parent-child interaction does not play an important role for language develop-
ment alone, but for many other aspects of child development as well.

Although the context of the study limits the generalisability of our results, one could
also argue that it emphasizes the importance of PCI for language development, as the
relationship between the two remains stable even under exceptional circumstances. An
interesting suggestion for future research would be to compare the performance on the
LENADevelopmental Snapshot of the infants in the current study to that of infants born
after the pandemic.

Another direction for future research is to explore SES-effects in individual language
domains. Similar to SES, language is a multidimensional construct. Therefore, it is
possible that SES affects some but not all language abilities. This could, however, in turn
have cascading effects on the development of other linguistic and non-linguistic skills.
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Further work is needed to untangle the pathways of risk factors for language development
associated with SES.

Conclusion

The purpose of this study was two-fold: to investigate the effect of SES on early language
development and to assess the effects of three factors related to SES on language
development. No effects of the SES elements parental education or financial security
were found on language development before the age of 13months in our sample ofmostly
mid to high SES infants. As for factors that have been linked to SES in previous studies,
corrected age and parent-child interaction were found to predict early language devel-
opment. While not related to parental education or financial security in this study,
previous research has linked both of these factors to SES. Stressful life events were not
related to language outcomes, except for those categorized as ‘other’, which had a small
positive correlation with language score. Gestational duration positively influenced
language development, but not when controlling for corrected age. This demonstrates
that corrected age is a more accurate predictor of early language development than
gestational duration.

The most important finding of this study is the positive effect of parent-child
interaction on early language development. While previous studies already revealed that
parent-child interaction influences language development, the current study suggests that
this effect can already be observed at a very young age, within the first 13 months of life.
Future studies need to showwhether parent-child interaction before the age of 13months
has a lasting effect on later language abilities.
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