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for delayed communicative development. We studied rela-
tions between aspects of emerging self-regulation and
negative affectivity using both observations at 8 months
and mother-reports at 6 and 12 months, and communica-
tive development measured by gesturing and vocabu-
lary at 14 and vocabulary at 30 months in 183 children.
Mother-reported self-regulation was related to a higher use
of communicative gestures and observed self-regulation by
gaze aversion to poorer receptive and expressive vocabu-
lary at 14 months, but neither was significantly associated
with vocabulary at 30 months. We found little evidence for
associations between negative affectivity and fear in infancy
and communicative development. Our findings highlight
different aspects of self-regulation as both potential risk
and protective factors for communicative development.
Mixed results indicate a need for a more detailed exam-
ination of different strategies of self-regulation in differ-
ent conditions and developmental stages to yield a deeper
understanding of the relations between self-regulation in

infancy and communicative development.

1 | INTRODUCTION

During the first year of life, infants start to communicate using preverbal gestures and sounds and
start to develop a receptive vocabulary. From around the first birthday, communication is enriched
by a growing expressive vocabulary. Early communicative skills thus include both preverbal commu-
nicative gesturing as well as expressive and receptive vocabulary. It is known that strong commu-
nicative skills in infancy predict adaptive outcomes in language skills and academic achievement
during childhood and adolescence (Hohm et al., 2007), and even in adulthood (Taanila et al., 2005).
Inter-individual variability is also very large at this early stage. Therefore, supporting children's
communicative development from the very beginning of life is of importance. Further, it is pivotal
to understand the underlying factors influencing communicative development in order to support it
comprehensively. Although existing work has pointed to the importance of some factors, such as
parental child-directed speech (e.g., Newman, Rowe, & Bernstein, 2016), in support of language
development, much less work has focused on the role of early emotionality and self-regulation.
Temperament refers to inter-individual differences in emotional, motor, and attentional reactivity
and self-regulation (Rothbart & Bates, 1998). Temperament traits have a biological foundation, but
experience, maturation, and environmental factors modify them over the life course (Goldsmith et al.,
1987; Rothbart & Bates, 2000). According to Rothbart's psychobiological theory, infant temperament
consists of three dimensions: positive emotionality/surgency, negative affectivity, and orienting/regu-
lation (Gartstein & Rothbart, 2003). Extant literature presents relatively consistent and robust findings
on positive emotionality/surgency being positively related to language development in infants and
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toddlers (Garello et al., 2012; Laake & Bridgett, 2014; Moreno & Robinson, 2005; Prior et al., 2008),
and is arguably due to this temperament dimension promoting interaction leading to increased commu-
nication opportunities (Laake & Bridgett, 2014). However, in striving to prevent weak communicative
skills, temperament traits associated with a risk of communicative development problems are also of
importance to be aware of, as these may be indicative of a need to stimulate communicative develop-
ment explicitly.

Negative affectivity is a trait linked with several negative developmental outcomes, such as
psychopathology (Buss, 2011; Edwards & Hans, 2015; Pérez-Edgar & Fox, 2005) However, find-
ings regarding negative affectivity and communicative development have been inconsistent. Many
studies have reported that high negative affectivity is linked with poorer language development
(Bloom & Capatides, 1987; Kubicek & Emde, 2012; Pérez-Pereira, Fernandez, Resches, & Luisa
Go6mez-Taibo, 2016; Salley & Dixon, 2007). In the same vein, low overall affectivity (including both
positive and negative affect) has been positively related to language skills in some studies (Bloom &
Capatides, 1987; Noel et al., 2008). However, Moreno and Robinson (2005) found that high expres-
sion of negative emotions at 8§ months of age positively predicted expressive language at 30 months.
Furthermore, Nozadi et al. (2015) found that the relations between observationally assessed nega-
tive affectivity and language development depended on child age. More specifically, higher levels of
anger reactivity at 18 months predicted better expressive language skills at 30 months of age for both
genders, whereas poorer expressive language was predicted by concurrent higher anger reactivity for
boys. This led the authors to conclude that the same temperament dimension may have differential
associations with language development depending on child age. Moreno and Robinson (2005) argue
that, similar to positive emotionality, displays of negative affectivity may also serve as support for
interaction and create learning opportunities since displaying negative emotions often initiates inter-
action with an adult. In addition to expressions of frustration and arousal, negative emotions, such as
anger, can also be signs of eagerness to reach a goal, which gives the child motivation to communicate
the need for assistance in achieving the goal (Moreno & Robinson, 2005). Regardless of the possible
positive associations between the tendency for negative affectivity and language skills, Bloom and
Capatides (1987) argue that negative affectivity taxes the attentional resources available for language
learning, and therefore a more neutral emotional state is more optimal for language learning. Finally,
it has been hypothesized that anger expressions in early toddlerhood, when verbal expression is still
limited, may be an adaptive communicative strategy (Robinson & Acevedo, 2001), whereas high
anger expressions in later toddlerhood, when regulatory abilities are more developed, may be indica-
tive of weaker regulatory abilities (Nozadi et al., 2015).

Separately from other negative emotions, the associations between fear and language have been
less frequently studied in infancy and toddlerhood, with the direction of findings being inconsist-
ent across studies. Some suggest that high fear is associated with poorer language skills starting at
15 months of age (Kubicek & Emde, 2012), whereas others have found positive relations between
the two domains during the first year (Peterson et al., 2017). Robinson and Acevedo (2001), on the
other hand, report that high fear at 6-9 months was inversely related to language skills at 2 years
in infants with low reliance on the mother in the assessment situation, whereas fearful infants with
high reliance on the mother tended to have stronger language skills. Theories about the mechanisms
underlying the relation between fear and language development are similar to those regarding anger
and general negative affectivity. Namely, negative relations are explained using the competition for
resources-theory, thus, the infants with higher need to regulate fear have less resources for acquiring
language skills (Kubicek & Emde, 2012). Positive relations, in turn, are suggested to result from fear
creating a need to communicate distress to the caregiver and consequently resulting in the caregiver
scaffolding communicative development (Peterson et al., 2017). To conclude, the existing studies
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report mixed results regarding both negative emotionality and fear and communicative development in
infancy and toddlerhood. Hence, more research is needed in this age group. In line with other research
showing that better early self-regulation predicts adaptive development (McClelland et al., 2007,
Trentacosta & Shaw, 2009; Ursache et al., 2013; Valiente et al., 2003), the orienting/regulation
temperament trait or other closely related concepts of emerging self-regulation, such as attentional
orienting (Nigg, 2017), are typically positively associated with language development. These associa-
tions have, however, been scarcely studied in infancy, and the few existing studies have predominantly
utilized parent reports of self-regulation. For example, Gartstein et al. (2008) found that orienting
persistence and perceptual sensitivity, which are specific aspects of regulation, in 6- to 12-month-
olds positively predicted emerging language in the form of vocalizations. Additionally, Dixon and
Smith (2000) found attentional control, also an aspect of early regulation skills, to positively predict
both expressive and receptive language in infancy/toddlerhood. Parent reports typically assess general
self-regulation, including several strategies in a variety of situations over a longer period of time. In
an experimental design focusing strictly on attention rather than overall self-regulation, Vouloumanos
and Curtin (2014) found that attention to verbal stimuli at 12 months positively predicted expressive
speech at 18 months, whereas overall attentiveness did not. It is believed that, similar to affectivity,
good capacity for self-regulation increases chances for interaction with others (Gartstein et al., 2008).
More effective emotion regulation and the ability to focus attention on others may encourage interac-
tion and lead to more occasions for learning communicative behaviors. Hence, it may be important to
specify the type of self-regulation studied, as the attentional strategies differ in the degree they involve
turning to another person for support, and consequently, more social regulatory strategies may have
stronger associations with communicative development compared to strategies such as gaze aversion.
This has been done in very few studies, and we have not come across any previous studies where,
for example, gaze aversion, which is the earliest form of self-regulation (Rothbart et al., 2011), and
communicative development have been studied.

Especially later in childhood, self-regulation is thought to have a bidirectional relationship with
language skills (Bohlmann et al., 2015). Namely, language is a tool for self-regulation and, thereby,
stronger language predicts more advanced self-regulation, but good self-regulatory capacity also
provides better prerequisites for language development (Bohlmann et al., 2015). Bohlmann et al. (2015)
hypothesize that language as a tool for self-regulation may become increasingly important during the
preschool years when vocabulary grows substantially, whereas the influence of self-regulation on
language learning may be stronger in infancy and early childhood, when vocabulary is still limited.
Gartstein et al. (2008) argue, however, that even in infancy, emerging vocalizations may serve as a
regulatory strategy to call for adult attention when needed. Also worth noting when discussing rela-
tions between negative affectivity and communicative development is that the infant's preferred strat-
egy for self-regulation when experiencing negative emotions may influence the association between
negative affectivity/fear and communicative skills. More specifically, avoidant regulation behaviors
such as gaze aversion, in instances where it means looking away from the communication partner, may
reduce exposure to communication stimuli. This points to the need to study negative emotionality and
self-regulation together in the same condition, which has, to our knowledge, not been done previously.

In addition to the inconsistencies and paucity of research regarding negative affectivity and
self-regulation as predictors of infant language development, there are several gaps in the literature
that limit our understanding of the topic. First, some studies report temperament dimensions to be
related to receptive language skills (Morales et al., 2000), whereas others have found relations with
expressive language only (Laake & Bridgett, 2014). This distinction is important to make since, for
example, weak early receptive vocabulary is a stronger risk factor for problems with later reading
acquisition compared to expressive vocabulary (Psyridou et al., 2018). Although several studies assess
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infant temperament in relation to later language, language assessments are often carried out during
the latter half of the second year of life or later. It has been argued that since rank-order stability in
language skills is typically reached by the age of two or 3 years, it is particularly important to study the
influence of personality and environmental factors on the very earliest language development where
inter-individual variability is still high (Laake & Bridgett, 2018). Additionally, the findings suggesting
that the same temperament trait may relate differently to language development at different stages of
infancy/toddlerhood (Nozadi et al., 2015) highlight the need for longitudinal studies over this devel-
opmental period. This also puts more emphasis on the early forms of communication, such as gestur-
ing, which is very scarcely studied. Previous research has found that infant temperament is related to
gesturing to a much higher degree than to early receptive language skills. More specifically, higher
infant orienting/regulation and positive emotionality predicted higher use of gestures at 12 months of
age (Ollas et al., 2020). We also know that gestures typically appear before the first words are uttered
and predict later verbal language development (Iverson & Goldin-Meadow, 2005). This underscores
the need to further explore this dimension of communication when studying relations between temper-
ament and infant communicative development, which is done in the present study.

Third, the majority of existing studies have used parent reports as the method of temperament
assessment, and only a few have utilized observed temperament assessment. In the few studies
that have employed both parent-report and laboratory observations of temperament, results have
differed somewhat between the assessment modalities. For example, in the study by Kubicek and
Emde (2012) parents reported that late talkers showed more anger, whereas no differences were found
in laboratory-assessed anger proneness. However, higher fear in late talkers was detected using both
observation and parent reports (Kubicek & Emde, 2012). Mixed findings in studies employing both
approaches to temperament assessment are notable, as parent reports are sometimes argued to be less
objective and under the influence of factors such as parent personality, sensitivity, attitudes, own child-
hood experiences, and psychiatric symptoms (Durbin et al., 2007; Durbin & Wilson, 2012; Leerkes
& Crockenberg, 2003). However, parent reports also have some advantages; for instance, a familiar
person assessing child characteristics over a longer period of time across a wider range of situations
(Rothbart & Bates, 2006). Laboratory assessments, on the other hand, offer the opportunity for more
objective assessment in a standardized setting designed to elicit specific emotions and reactions, but
the novel situations with their short durance may limit ecological validity (Durbin et al., 2007) and
influence child reactivity (Stifter et al., 2008). As both assessment methods have their strengths and
weaknesses and possibly tap into different aspects of temperament, it is recommended to use them in
combination (Stifter et al., 2008). The current study uses both mother-reports of temperament at 6 and
12 months of age and observational temperament assessment at 8 months of age, which gives more
comprehensive information.

To summarize, although several studies have reported associations between aspects of temper-
ament and language development, literature is lacking consensus especially regarding temperament
traits that are possible risk factors for early communicative development. Results differ regarding
negative affectivity as a predictor of language outcomes early in life with both positive and negative
associations reported. Findings are inconsistent and somewhat dependent on the mode of assessment.
The knowledge of the relations between emerging self-regulation and communicative development
is also limited and has predominantly been acquired using parent reports. There is also controversy
regarding which dimensions of language development seem to be more strongly related to child
temperament, and relations between temperament and preverbal communicative skills have been over-
looked. Furthermore, the significance of child age in determining the relationship between temper-
ament and communicative development is still poorly understood. In the current study, we address
these gaps by focusing on infant negative affectivity and aspects of emerging self-regulation during
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the first year of life, assessed using observations and parent-reports, as predictors of early commu-
nicative development.

More specifically, the aim of the study is to investigate the relations between negative affectivity
and emerging self-regulation and communicative development, both preverbal gestural communica-
tion and expressive and receptive language skills at 14 and 30 months of age. We address the limi-
tations of most existing studies by using both observations at 8§ months and mother-reports at 6 and
12 months of age when assessing temperament. In light of the mixed findings reported previously,
we expected negative affect and fear to be associated with communicative outcomes, but we did not
set a specific direction for our hypothesis. Based on prior research, including our study on a different
Finnish sample (Ollas et al., 2020), our hypotheses were that higher emerging self-regulation, meas-
ured as higher mother-reported emerging regulatory ability and longer observed duration of attention,
would be positively related to communicative skills, especially expressive communication. However,
the hypothesis for self-regulation by gaze aversion was based on prior research on other aspects of
self-regulation only, since there was no research on this specific regulation aspect and communicative
development available, and thus, the research question was partially exploratory.

In order to control for confounding variables, factors known to potentially relate to language devel-
opment were chosen as covariates in the analyses. These variables were maternal postpartum psycho-
logical distress, child gender, gestational age at birth, maternal education level, and number of siblings
(Berglund et al., 2005; Briggs-Gowan et al., 1996; Durbin & Wilson, 2012; Harrison & McLeod, 2010;
Hoff & Tian, 2005; Prior et al., 2008; Reck et al., 2018; Sohr-Preston & Scaramella, 2006; Zerbeto
et al., 2015).

2 | METHOD
2.1 | Participants

The participants were 183 families from the FinnBrain Birth Cohort Study. The present study was
conducted according to the guidelines laid down in the Declaration of Helsinki, with written informed
consent obtained from a parent or guardian for each child before any assessment or data collection. All
procedures involving human subjects in this study were approved by the Joint Ethics Committee of the
University of Turku and the Hospital District of Southwest Finland. The study sample was selected
from those families who participated in the laboratory visits for temperament observation and had
returned the CDI-questionnaire on communicative development at least at 14 months. These families
belonged primarily to the Focus cohort of the FinnBrain Birth Cohort Study, which is a subsample
recruited initially for a case-control follow-up of mothers with high and low reports of prenatal stress
and in which the families take part in more extensive multidisciplinary assessments during infancy
and early childhood (Karlsson et al., 2018). Families from the current sample did not differ signifi-
cantly from the entire cohort concerning maternal age (¢ (6412) = —0.029, p = 0.98), psychological
distress (EPDS: ¢ (2435) = 1.43, p = 0.15, SCL-90: ¢ (2432) = 1.18, p = 0.24) or family income (x>
(8) =4.91, p = 0.77). The parents in the current sample, however, tended to have a higher education
level (%2 (2) = 32.0, p = 0.00). The demographic characteristics of the families in the current sample
are presented in Table 1. Monolingualism was defined according to the criterion that the child is
exposed to the mother tongue more than 80% of the time. Most typically, the national languages of
Finland, Finnish and Swedish, are used in bilingual families. The bi- and monolingual groups did
not differ significantly from each other on any of the communication measures according to inde-
pendent samples z-tests, hence all participants were included in the study. The Finnish version of the
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TABLE 1 Demographic characteristics of the sample (N = 183)

Mean, (SD) or %, range

Gender, girl 46%

Primiparous 62%

One sibling 29%

>2 siblings 9%

Gestational age at delivery 40.0 (1.39),35.7-42.3
Monolingual family 72.4%

Bilingual family 7.5%

Data missing regarding bilingualism 20.1%

Maternal educational level

University degree 40.4%
Polytechnic degree 36.6%
Vocational training/9-year compulsory school (one case) 12.0%
High school 9.3%
Maternal age at delivery 30.9 (4.0), 21-44
Paternal age at delivery 32.1 (4.9), 23-48

CDI-questionnaire was filled out by all families except five—these five families used the Swedish
version of the measure. Since the maximum scores in the Finnish and Swedish versions of the ques-
tionnaire are not equal, the percentage of the total score for each individual was used in the analyses.

2.2 | Procedures

Families were recruited in maternal welfare clinics at gestational week 12. Background information
regarding the families was collected using questionnaires at gestational week 14 and supplemented
with information from later data points when needed. The questionnaire data on maternal anxiety was
collected at 3 and 6 months postpartum, and on depressive symptoms at 3, 6, and 12 months postpar-
tum. Mother-reports on infant temperament were collected at 6 and 12 months of age, and postal or
electronic questionnaires regarding child communicative development were sent to the families when
the child was 14 and 30 months old. Additionally, information regarding child gender and gestational
age at birth from the maternity ward was retrieved from the Finnish National Birth Register (www.thl.fi).
At 8 months, the families were invited to a laboratory visit at the FinnBrain research site in Turku,
where experimental temperament observations were carried out by trained psychologists or advanced
psychology master's students.

2.3 | Measures
2.3.1 | Temperament
Observed Temperament. Temperament observations were conducted at 8 months of age using

the Laboratory Temperament Assessment Battery Prelocomotor version (Lab-TAB; Goldsmith &
Rothbart, 1999), which is a standardized battery for assessing child temperament as a reaction to
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different stimuli (Planalp et al., 2017). Aspects of infant negative affectivity were assessed using two
episodes, Gentle Arm Restraint by Parent (Overall negative affectivity) and Masks (Fear). Likewise,
aspects of infant emerging self-regulation were assessed using two episodes, Blocks (Duration of
attention) and Gentle Arm Restraint by Parent (Gaze aversion). The Lab-TAB episodes were presented
to all infants/dyads in the same order. In each observation episode, an assessment of caregiver behav-
ior/interference was additionally calculated for each temperament episode (0 = very inefficient parent
behavior, does not follow instructions, 1 = parent mildly deviates from instructions, and 2 = parent
behaves as instructed) and controlled for in all the analyses with the respective temperament outcome.
Coding was carried out by trained graduate and postgraduate students (2—4 coders depending on the
episode). Inter-rater reliability was performed on 10% of the full sample participating in the visits.

Fear was assessed during the episode Masks, which is a fear-eliciting episode where the infant is
presented with four different masks in order of increasing intensity and likelihood of eliciting a fear
response. The episode lasted for 1—1.5 min, or 1,5—2 min with instructions from the experimenter
included. Each of the four masks was presented separately to the child for 10 s, and these presentations
were coded into two 5 s epochs each. The following behaviors as a response to the presentation of each
mask were coded: escape behaviors (0-3), facial fear (0-3), bodily fear (0-3), and distress vocaliza-
tions (0-5) (r = 0.45-0.78). We used the sum score for total fear, consisting of the standardized scores
for the fear responses. The episode showed good inter-rater reliability (Cohen's kappa 0.73-0.83).

Task orientation/attentiveness was assessed using the Blocks episode, where the infant is given a
set of blocks to play with and manipulate during a 3-min episode with minimal involvement from the
caregiver. The whole episode, including instructions from the experimenter, lasted for approximately
4 min and was coded in 10-s epochs divided into three sets of one minute each. The following behav-
iors were coded': intensity of facial interest (0-2) and duration of looking (0-3), from which a stand-
ardized sum score was calculated (intercorrelation r = 0.30). The episode showed adequate inter-rater
reliability (Cohen's K = 0.72-0.79).

Finally, overall negative affectivity and emergent self-regulation were assessed using the Arm
Restraint episode. In this episode, the infant is presented with an interesting toy, and after the infant
has started to play with the toy, the mother grabs and gently holds the infant's arms for two 30-s trials,
preventing the infant from reaching the toy. Both 30-s trials are coded in 5-s epochs. The total dura-
tion of the episode was 2 min, or 3 min including instructions from the experimenter. The following
behaviors were coded: intensity of facial anger (0-3), intensity of facial sadness (0-3) and intensity of
distress vocalizations (0-5). A negative affect sum score was calculated based on these three indica-
tors (r = 0.48-0.84). Inter-rater reliability was adequate (Cohen's K = 0.62-0.79). The Arm Restraint
episode was also used for assessing self-regulation by gaze aversion, which is one of the earliest forms
of self-regulation evident in infancy (Rothbart et al., 2011). Gaze aversion was coded as seconds
looking away from the toy, either around the room or at the parent, during the episodes. We used a
sum score of total gaze aversion in seconds during each 5-s epoch (0-5). The epochs were the same
as for the assessment of negative affectivity. The reliability of the measure was adequate (inter-rater
r = 0.78-0.95). Gaze aversion was not divided into social and non-social as the assessment situation
was not originally designed for this purpose and hence not optimal for this, with the parent sitting
behind the child and not always with the eyes visible on the videotape.

Reported Temperament. The Infant Behavior Questionnaire—Revised (IBQ-R) (Gartstein
& Rothbart, 2003) was used for parent reports of infant temperament. The Finnish version of the
instrument has been used in several studies and its reliability and predictive validity have been at

!One of the indicators, manipulation, was left out of the sum score because it showed very low inter-individual variability
between the infants.
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least at the same level as other translations (Gaias et al., 2012; Komsi et al., 2006). The questionnaire
was completed by the mother twice, when the infants were aged 6 and 12 months. The IBQ-R is a
parent-report of infant temperament where the parent rates the occurrence of certain infant behaviors
and reactions in different everyday situations during the past week on a seven-point scale from never
to always. Three broader factor scores, Surgency/Extraversion (Cronbach's a = 0.89-0.91), Negative
Affectivity (o = 0.85-0.87), and Orienting/Regulation (o = 0.82-0.84) are obtained (Gartstein &
Rothbart, 2003). Negative Affectivity contains subscales Sadness (a = 0.74-0.78), Distress to limi-
tations (a@ = 0.68-0.74), Fear (@« = 0.80-0.81), and Falling reactivity (@« = 0.73-0.75). Orienting/
Regulation is an indicator of emerging self-regulation composed of subscales Low intensity pleasure
(a = 0.75-0.78), Cuddliness (a@ = 0.71-0.76), Duration of orienting (@« = 0.80-0.84), and Sootha-
bility (a = 0.79) (Gartstein & Rothbart, 2003). To match the observed temperament assessments, in
this study we used the factors Negative Affectivity and Orienting/Regulation, as well as the specific
Fear-subscale form the IBQ-R-questionnaires to match the observed Fear episode.

2.3.2 | Communicative development

Communicative development was assessed using the Finnish and Swedish versions of the
MacArthur-Bates Communication Development Inventories—Words and gestures for infants (CDI-I)
(Eriksson & Berglund, 2002; Fenson, 1994; Lyytinen, 1999) at 14 months and the CDI—Words and
sentences for toddlers (CDI-T) at 30 months (Eriksson & Berglund, 2002; Fenson, 1994; Lyytinen,
1999). The CDI, including the currently used translations, has been shown to be a valid parent-report
for assessing early communication and language development (Eriksson & Berglund, 2002; Fenson,
1994; Lyytinen, 1999). We used the sum scores for actions and gestures, receptive vocabulary and
expressive vocabulary at 14 months, and for expressive vocabulary at 30 months. The CDI is a check-
list of different communicative behaviors and words. The actions and gestures section involves lists of
the first communicative gestures, games and routines, actions with objects, pretending to be a parent,
and imitating other adult actions. For the communicative gestures, the parent checks whether the
infant uses the gesture often, sometimes or not at all. For the remaining actions and gestures, the use
is assessed on a yes/no-basis. We used the sum score for the total use of gestures. Regarding vocabu-
lary, the instrument contains words in different semantic categories, and the parent fills out whether
the infant understands or understands and uses a certain word in the 14-month version, giving sepa-
rate sum scores for receptive and expressive vocabulary, and understands and uses in the 30-month
version, resulting in one sum score for expressive vocabulary (Fenson, 1994; Lyytinen, 1999).

2.3.3 | Covariates

Maternal postpartum psychological distress is associated with both less adaptive communicative
outcomes and maternal rating of child behavior (Briggs-Gowan et al., 1996; Durbin & Wilson, 2012;
Reck et al., 2018; Sohr-Preston & Scaramella, 2006). For the purpose of controlling for this type of
distress, the Edinburg Postnatal Depression Scale (EPDS) at 12 months postpartum (Cox et al., 1987)
and the anxiety subscale of the Symptom Checklist—90 (SCL-90, Derogatis, Lipman, & Covi,
1973) at 6 months postpartum were used. For one participant, who had not completed the 6-month
SCL-90-questionnaire, the score from the same questionnaire at 3 months postpartum was used. The
sum scores for EPDS and SCL-90 were standardized and summed into a postnatal psychological
distress composite score, which was used as a continuous covariate in analyses.
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In addition, since also previously reported to relate to language development, child gender, gesta-
tional age at birth, maternal education level, and number of siblings were used as covariates in all
models (Berglund et al., 2005; Harrison & McLeod, 2010; Hoff & Tian, 2005; Prior et al., 2008; Reck
et al., 2018; Sohr-Preston & Scaramella, 2006; Zerbeto et al., 2015). Maternal educational level was
self-reported during the first trimester of pregnancy. Educational level was coded as a categorical
variable with four categories: high school-level, vocational training, polytechnic degree, or univer-
sity degree. One mother had completed only the 9-year compulsory education and was added to the
vocational training group. Information regarding the number of siblings was reported by the mother
when the child was 12 months, and the information was completed by the same data from the 3-month
postpartum assessment in instances where the 12-month answer was missing and used as a continuous
variable in analyses.

2.4 | Data analysis

The data was analyzed using IBM SPSS 25. Missing data was imputed using multiple imputation
(10 imputations) using the MCMC protocol. Data was missing for the variables: maternal postna-
tal psychological distress, 6- and 12-month reported temperament measures, use of communicative
gestures, 30-month vocabulary, and maternal educational level. Data was missing in 19.7% of cases
for 30-month vocabulary, 11.5%-12% of cases for 12-month reported temperament, and less than
10% of cases for the other measures. According to Little's MCAR test, data was missing at random
(chi-square = 104.39, DF = 133, p = 0.97).

Gesture use was normally distributed, whereas expressive and receptive vocabularies at 14 months
and vocabulary at 30 months were not. The 14-month receptive vocabulary score and the 30-month
vocabulary score were improved by square root transformation. The transformed 30-month vocab-
ulary score was not normally distributed according to the tests (D (183) = 0.08, p = 0.005, skew-
ness = —0.39) but was still regarded as resembling a normal distribution to a degree that allows use
of parametric tests and regression analyses (see Lumley et al., 2002). Further, as not many children
produce a high number of words around their first birthday, the expressive vocabulary sum score at
14 months was expectedly skewed toward zero and could not be improved by transformation. Hence,
we used a categorical version of the variable with groups of low, intermediate, and high expressive
vocabulary. The low-vocabulary group represented the children with no words in use at 14 months
(n=29), and the large expressive vocabulary group consisted of a same sized group of infants with the
highest scores on expressive vocabulary (n = 30), and the remaining infants (n = 124) were assigned to
the intermediate-level group. The data did not contain any outliers extreme enough to require actions.

First, the Pearson correlation coefficient was used for analyzing zero-order correlations between
variables. Standard linear regression analysis with manual stepwise entering of variables using the
general linear model command was used for analyzing the effects of temperament traits on gestures
and receptive vocabulary at 14 months and expressive vocabulary at 30 months. Correspondingly,
the influence of temperament traits on expressive vocabulary groups (small, intermediate, and large
vocabulary) was analyzed using multinomial logistic regression analysis. The first step of each model
included the covariates (child gender, maternal educational level, gestational age at birth, number
of siblings, and maternal postpartum psychological distress score), and the second step included the
temperament trait in focus. Temperament traits were entered in individual models to avoid collinear-
ity. Additionally, negative affectivity was included in the regression model with observed emerging
self-regulation by gaze aversion in order to test whether gaze aversion had an independent effect or was
dependent on the level of negative affectivity during the episode. Finally, the p-values in the regression
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models were corrected for multiple comparisons per each hypothesis using the Benjamini-Hochberg
procedure with an alpha level p < 0.05.

3 | RESULTS

Descriptive statistics for the Lab-TAB, IBQ-R, and CDI are displayed in Table 2.

3.1 | Zero-order associations between measures
3.1.1 | Communicative outcomes
Zero-order Pearson correlations between measures are displayed in Table 3. The correlations between

communicative measures at 14 and 30 months were moderate to strong, both concurrently and
longitudinally.

3.1.2 | Temperament traits

Correlations between observed and mother-reported temperament traits are displayed in Table 3. First,
there was a modest negative association between observed emerging self-regulation and observed

TABLE 2 Descriptive statistics for the measures used in the study

Measure (theoretical range) M (SD) original data M (SD) imputed data Range
Observed temperament (Lab-TAB)
Negative affectivity 4.4 (1.9) 4.4 (1.9) 0.5-8.3
Fear 3.52.1) 3521 0-10
Task orientation/attentiveness 3.7(0.5) 3.7(0.5) 2.1-4.7
Emerging self-regulation 21.0 (9.9) 21.0 (9.9) 0-50

Mother-reported temperament (IBQ-R)
At 6 months (0-7)

Negative affectivity 2.9 (0.8) 2.9 (0.8) 1.4-5.0
Fear 2.4 (1.1) 2.4(1.1) 1.0-5.7
Emerging self-regulation 5.3 (0.6) 5.3 (0.6) 3.4-6.6
At 12 months (0-7)
Negative affectivity 3.2(0.7) 3.3(0.7) 1.6-5.5
Fear 3.0(1.2) 3.0(1.3) 1.0-6.3
Emerging self-regulation 5.1 (0.6) 5.1 (0.6) 3.4-6.3
Communicative development (CDI) (0%-100%)
Gesture use 14 months 55.0 (12.1) 55.1(12.3) 9.0-87.9
Expressive vocabulary 14 months 3.34.2) 3.34.2) 0-26
Receptive vocabulary 14 months 37.5 (20.1) 37.5 (20.1) 1.8-91.3
Expressive vocabulary 30 months 71.2 (25.4) 71.1 (25.2) 4.6-100
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negative affectivity, but other observed temperament traits at 8 months were not significantly interre-
lated. Mother-reported fear, negative affectivity, and emerging self-regulation at 6 months in general
showed moderate to high correlations with the corresponding traits at 12 months of age. Reported
emerging self-regulation at 6 months was modestly negatively correlated with observed emerging
self-regulation at 8 months. Other observed and mother-reported temperament traits did not correlate
significantly.

3.1.3 | Covariates, temperament, and communicative development

Maternal postpartum psychological distress showed a modest negative correlation with receptive
vocabulary at 14 months. Gestational age at delivery was modestly positively associated with both
14-month communicative outcomes, receptive vocabulary, and gesture use. The number of siblings
was negatively associated with the 30-month vocabulary. In turn, postpartum psychological distress
was positively correlated with reported negative affectivity at both 6 and 12 months, but not with
observed negative affectivity. Maternal distress also had a modest negative correlation with 12-month
emerging self-regulation.

3.1.4 | Bivariate associations between observed and reported temperament and
communicative development

The associations between temperament and communicative development are also shown in Table 3.
Observed fear showed a modest positive correlation with gesture use at 14 months. Observed
self-regulation correlated negatively with receptive vocabulary at 14 months. Mother-reported
self-regulation at both 6 and 12 months of age correlated positively with gesture use and receptive
vocabulary at 14 months of age but not with vocabulary at 30 months of age. Other observed or
reported temperament traits were not related to communicative development outcomes.

3.2 | The Regression Analyses for observed temperament at 8 Months and
communicative development at 14 and 30 months

Regression analyses for observed temperament and communicative development measures are
reported in Tables 4 and 5.

3.2.1 | Gesture use at 14 months
None of the observed temperament traits negative affectivity, fear, emerging self-regulation, nor

task orientation/attentiveness significantly predicted gesture use at 14 months (see Table S1 in the
Supplement).

3.2.2 | Receptive vocabulary at 14 Months (Table 4)

Use of gaze aversion in a distress-provoking situation negatively predicted receptive vocabulary at
14 months, indicating higher emerging self-regulation by gaze aversion was related to lower receptive
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TABLE 4 Summary of regression analyses for observed temperament at 8 Months and receptive vocabulary at
14 Months

Partial eta Adjusted
B (95% CI) SEB p sqared R?

Covariates 0.06

Intercept —2.26 (—9.16-4.65) 352 052 0.00

Child gender 0.05 (-0.43-0.52) 024 085 0.00

Number of siblings —0.17 (—0.54-0.19) 0.19 036 0.01

Gestational age 0.21 (0.04-0.38) 0.09 0.02 0.03
Maternal education level (reference: University degree)

High school —1.02 (-1.90to —0.15) 0.45 0.02 0.03

Vocational training —0.13 (—0.90-0.63) 039 0.73 0.00

Polytechnic degree —0.12 (-0.65-0.42) 027 0.67 0.00

Maternal postnatal psychological distress —0.15 (—0.27 to —0.02) 0.06  0.02 0.03

Observed temperament traits

Negative affectivity 0.06 (—0.04-0.15) 0.05 025 0.01 0.06
Fear 0.04 (-0.26-0.33) 0.15 0.81 0.00 0.06
Emerging self-regulation —0.03 (=0.05to —0.00) 0.01 0.02 0.03 0.08
Task orientation/attentiveness —0.11 (-0.41-0.19) 0.15 049 0.00 0.14

Note: Adjusted R? reported for the whole model. The same covariates were used in all models, but in the interest of saving space only
temperament traits were reported in models. Significant p-values are bolded.

vocabulary scores. Correcting for multiple comparisons led to this finding being marginally above
the significance level (Benjamini-Hochberg p-value = 0.06). There were no significant associations
between observed negative affectivity, fear or task orientation/attentiveness, and receptive vocabulary
at this age.

3.2.3 | Expressive vocabulary at 14 Months (Table 5)

Emerging self-regulation by gaze aversion was also associated with expressive vocabulary, as infants higher
in self-regulation more likely belonged to the no-words group and the intermediate expressive vocabulary
group when compared to the high expressive vocabulary group. After correcting for multiple compari-
sons, the p-values were just above the significance level (Benjamini-Hochberg p-values = 0.06 and 0.08).
Additionally, negative affectivity significantly explained expressive vocabulary at 14 months, with infants
higher in negative affectivity being more likely to belong to the high expressive vocabulary group than to
the intermediate group. After adjusting for multiple comparisons, the p-value for the comparison of high
versus intermediate vocabulary groups was no longer significant (Benjamini-Hochberg p-value = 0.52).
Fear or task orientation/attentiveness did not relate significantly to vocabulary group membership.

3.2.4 | Vocabulary at 30 months

Emerging self-regulation by gaze aversion at 8 months was no longer significantly associated with the
30-month vocabulary. Neither were there any other significant associations between negative affectiv-
ity, fear, or task orientation/attentiveness and vocabulary at 30 months (see Table S2 in the Supplement).
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3.2.5 | Sensitivity analysis with negative affectivity as a covariate

When adding negative affectivity to the models with emerging self-regulation by gaze aversion,
results stayed essentially the same (receptive vocabulary at 14 months: B = —0.03, p = 0.04, use of
communicative gestures at 14 months: B = —0.04, p = 0.69, expressive vocabulary at 14 months:
intermediate expressive vocabulary group vs. no words-group: B = —0.02, p = 0.28, intermediate vs.
high: B = 0.02, p = 0.07, high vs. no words: B = —0.07, p = 0.03, expressive vocabulary 30 months:
B =-0.03, p=0.11), leading us to conclude that the relation between gaze aversion and communica-
tive skills was independent from the level of negative affectivity during the episode.

3.3 | The Regression Analyses for Mother-reported Temperament at 6 and
12 Months and Communicative Development at 14 and 30 Months

Summaries of regression analyses on mother-reported temperament and communicative skills are
presented in Table 6. None of the temperament traits significantly predicted group membership of
low or high expressive vocabulary at 14 months, hence these logistic regressions are reported in the
Supplement (Table S3).

3.3.1 | Gesture use at 14 Months (Table 6)

Emerging self-regulation at 6 and 12 months was positively related to gesturing. After adjusting
for multiple comparisons, the p-value for 12-month emerging self-regulation remained significant,
whereas for 6-month emerging self-regulation it did not (Benjamini-Hochberg p-values = 0.01 and
0.10). Negative affectivity and fear showed no significant associations with gesturing.

TABLE 6 Summary of regression analyses for mother-reported temperament at 6 and 12 Months and use of
gestures and receptive vocabulary at 14 Months

B (95% CI) SEB p Partial eta sqared Adjusted R*
Use of gestures
Reported temperament traits
Negative affectivity 6 months —0.77 (-3.23-1.69) 1.25 0.54 0.00 0.07
Fear 6 months 0.61(-0.97-2.20) 0.81 045 0.00 0.08
Emerging self-regulation 6 months  3.12 (0.26-5.99) 146 0.03 0.03 0.10
Negative affectivity 12 months 0.20 (—2.68-3.08) 146 0.89 0.00 0.07
Fear 12 months 0.18(-1.43-1.79)  0.83 0.82 0.00 0.07
Emerging self-regulation 12 months  5.48 (2.51-8.47) .52 0.00 0.08 0.15
Receptive vocabulary
Reported temperament traits
Negative affectivity 0.03 (—=0.31-0.36)  0.17 0.88 0.00 0.06
Fear 6 months 0.09 (-0.12-0.30)  0.11 042 0.00 0.06
Emerging self-regulation 6 months  0.49 (0.09-0.88) 0.20 0.02 0.03 0.09
Negative affectivity 12 months 0.13 (-0.26-0.52)  0.20 0.50 0.00 0.06
Fear 12 months 0.11 (-=0.12-0.34) 0.12 034 0.01 0.07
Emerging self-regulation 12 months  0.34 (—0.07-0.75)  0.21 0.11 0.02 0.07

Note: Adjusted R? reported for the whole model. Significant p-values are bolded.
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3.3.2 | Receptive vocabulary at 14 Months (Table 6)

Self-regulation was positively associated with receptive vocabulary when assessed at 6 months, but
no longer at 12 months. After adjusting for multiple comparisons, the p-value for 6-month emerging
self-regulation was no longer significant (Benjamini-Hochberg p-value = 0.10). Negative affectivity
and fear were found to have no significant relation with receptive vocabulary.

3.3.3 | Vocabulary at 30 months

Self-regulation, which was related to communicative skills at 14 months, was no longer associated
with vocabulary at 30 months of age (see Table S4 in the Supplement). Neither negative affectivity
nor fear showed any relation with vocabulary at this age.

4 | DISCUSSION

Many studies agree that positive emotionality/surgency is positively related to language development, but
there is much less conclusive results regarding which temperamental dimensions are potential risk factors
for early communicative development. The aim of the study was to investigate the relations between
infant negative affectivity and emerging self-regulation and communicative development, as previous
results differ regarding these dimensions of temperament in particular. Additionally, of the few studies of
relations between temperament and language development in infants, we are not aware of other research
groups involving preverbal gesturing as a measure of communicative development, although it is a very
important communication modality in this age group. We assessed both preverbal gestural communica-
tion at 14 months of age and expressive and receptive language skills at 14 and 30 months of age, and
utilized both observations and mother-reports of temperament in our setting. In light of existing literature
and our previous results from the first phase of the FinnBrain-study (Ollas et al., 2020), our hypotheses
were that dimensions of higher emerging self-regulatory abilities (assessed by mother-reported orienting
and regulation and observed attentiveness and gaze aversion in a distress-provoking situation) would be
positively related to communicative skills, especially expressive verbal and gestural communication, and
that similar relations would be found using both observed and reported temperament in the analyses.
Given the mixed previous findings, we did not set any direction for the hypothesis regarding negative
affectivity and fear, but hypothesized these traits would be associated with communicative development.

In line with our hypotheses, mother-reported orienting/regulation, an indicator of emerging
self-regulation, was positively related to gesturing at 14 months (Dixon & Smith, 2000; Gartstein
et al., 2008). Surprisingly, observed attentiveness did not relate significantly to any communicative
skill. We found weak support for the hypothesis that higher levels of observed negative affectivity
would predict better expressive language, since infants higher in negative affectivity were more likely
to belong to the high expressive vocabulary group than to the intermediate group, but this finding did
not remain significant after multiple comparisons correction. This was also the only result supporting
this hypothesis. Further, we found no significant relations with neither observed nor reported fear and
communicative outcomes at 14 and 30 months of age.

4.1 | Self-regulation and communicative development

Regarding self-regulation, the strongest association found was between mother-reported self-regulation
at 12 months and communicative gesturing at 14 months of age. There were also associations between
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self-regulation and receptive vocabulary, but these did not remain significant after correcting for
multiple comparisons. This corresponds well with our previous findings in a different sample (Ollas
et al., 2020). We are not aware of any prior studies looking into self-regulation and preverbal gestur-
ing. Suggested mechanisms behind relations between self-regulation and language in previous studies
are that better infant emerging self-regulation supports interaction and leads to an increase in chances
for communicative learning when the infant can more easily focus on the communicative experiences.
Higher emerging self-regulation and orienting can also be interpreted as a higher interest in commu-
nication, which may lead to others communicating more with the infant (Dixon & Smith, 2000;
Gartstein et al., 2008). Finally, better regulatory ability may have a positive influence by leaving more
attentional resources to spend on interpersonal interaction rather than on the regulation of actions
and negative affective states (Salley & Dixon, 2007). Although these theories are based on verbal
language, it is plausible that the same mechanisms can be applied to preverbal gesturing. The fact
that the strongest association in the current study was found between the concurrent self-regulation at
12 months and gesturing at 14 months of age, and not with the verbal language outcomes, was inter-
esting. We had similar findings in another Finnish sample of 12-month-olds where we found aspects
of mother-reported self-regulation and positive emotionality to predict infant gesturing over and above
verbal language (Ollas et al., 2020). Our findings suggest that gesturing is the communicative skill
most influenced by self-regulatory capacity at this early age. As an expressive modality, gesturing
typically precedes expressive vocabulary (Iverson & Goldin-Meadow, 2005) and presents larger varia-
bility at this age, which may explain why it shows stronger associations with self-regulation compared
to expressive vocabulary. Interestingly, whereas the predictive power of early expressive vocabulary
is debated (Duff et al., 2015), early gesturing is reported to predict later language development (Kuhn
et al., 2014; Rowe & Goldin-Meadow, 2009), making the current findings interesting also from the
larger perspective of childhood. More studies are needed to explore whether similar results can be
found in other populations as well.

Although using self-regulation by gaze aversion was partially an exploratory study question as
no previous similar studies have been conducted, it was surprising that we found a negative associa-
tion between observed emerging self-regulation and language outcomes. This pattern of associations,
although not significant after correcting for multiple comparisons, was observed in terms of two
different language outcomes, receptive and expressive vocabulary, whereas reported self-regulation
was most clearly associated with gesturing. The maternal report and observations capture different
aspects of self-regulatory ability, which is supported by the fact that observed emergent self-regulation
by gaze aversion at 8 months was also modestly negatively correlated with reported emerging
self-regulation at 6 months. The aspects of self-regulation beneficial for communicative development
may be better reflected in parent-reported self-regulation than in the observations of self-regulatory
behaviors. Instead, the frequent use of gaze aversion may reflect a more avoidant regulatory strat-
egy that is independent of parental scaffolding in distress-provoking conditions. Thus, infants using
this strategy may regulate through means that are not as beneficial for communicative development.
Parallels can be drawn to the finding by Robinson and Acevedo (2001) where high fear was positively
related to language when accompanied by high reliance on the mother, but the opposite was true when
reliance on the mother was low. The fact that the model did not change when adding negative affec-
tivity indicates that the use of gaze aversion is related to language skills independent of the level of
emotional reactivity. Interestingly, the negative relations between gaze a version, a behavioral marker
of emotion regulation, were found only with the verbal communication outcomes, not with gesturing.
These preliminary results have to be treated with caution, but they point to a need to further confirm
the findings and study different aspects of self-regulation at different child age points as these may
have individual contributions to the development of communicative skills.
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The lack of associations between observed attentiveness and communicative outcomes was also
unexpected. Vouloumanos and Curtin (2014) studied associations between experimentally observed
attentiveness at 12 months and expressive skills at 18 months and found that attention to linguistic
stimuli positively predicted language skills, but overall attentiveness did not. Similarly, it is possible
that the method used for observed task orientation/attentiveness assessment used in our setting does
not pick up this dimension since the task involves as little interaction and communication as possible
and is mainly about visual attention. Conversely, the mother-reported emerging self-regulation factor
contains both dimensions of attentiveness and emotional self-regulation across several everyday situ-
ations, so it may better tap into dimensions that support interaction and communicative development
related to emotion regulation and attentiveness in communication situations. However, we are not
aware of other studies employing the same measure of attentiveness as in the current study, so more
research is needed to draw conclusions on the patterns observed.

4.2 | Negative affectivity, fear, and communicative development

Previous studies have reported inconsistent findings regarding associations between negative affec-
tivity and language skills, including both positive associations (e.g., Molfese et al., 2010) and nega-
tive associations (e.g., Kubicek & Emde, 2012) and no significant main effects at all (Karrass &
Braungart-Rieker, 2003; Laake & Bridgett, 2018). Our findings were in line with the latter, as we found
no robust evidence for either observed or reported negative affectivity playing a role in language devel-
opment in our study. However, a finding that did not survive multiple comparison correction, higher
negative affectivity in the observed condition significantly associated with infants belonging to the high
expressive vocabulary group rather than the intermediate expressive vocabulary group. Furthermore,
the regression coefficients, although not statistically significant, between higher negative affectivity
and communicative outcomes were positive. Thus, our findings rather hint toward infant negative affec-
tivity having a positive contribution to communicative development instead of being harmful for this
development. This interpretation would also be in line with the previous notion that in younger children,
specifically anger, has been reported to be positively related to language (Nozadi et al., 2013). Particu-
larly in the observational assessment condition negative affect is a reactive response to being limited
from a desired action, which can be interpreted as a way of communicating the distress to the adult
when verbal expression is not yet possible (Nozadi et al., 2013; Stifter & Fox, 1990). To summarize,
we found no evidence of higher negative affectivity being a risk factor for communicative development.

Previous findings regarding infant fear have also been contradictory, as both positive associations
in infancy (Peterson et al., 2017) and negative associations from 15 to 30 months of age (Kubicek &
Emde, 2012) have been reported. In our study, the relations did not reach significance, but the coefficients
observed in our study were positive. This pattern may reflect the relatively lower power and the possibil-
ity that the associations may emerge in larger samples. Further, the associations may be dependent on the
context. More specifically, fear expressions in distress-provoking contexts that serve the purpose of initi-
ating interaction with the caregiver may influence communicative development positively (Robinson
& Acevedo, 2001). However, since no clear associations were found in the current study, future studies
should continue studying negative affectivity as a determinant of language in different contexts.

4.3 | Observed and reported temperament

The use of observed and reported temperament can be seen as both a strength and a weakness in the
current study. It is a strength as both methodologies have seldom been used in the same study when
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exploring associations between temperament and communicative development. However, unfor-
tunately, the time points for observational and reported assessment did not overlap entirely in our
sample, decreasing the degree to which they can be directly compared. Generally, the corresponding
observed and reported temperament traits showed low intercorrelations, which is not surprising as it is
well known from previous research that correspondence between observational and reported temper-
ament assessment, especially regarding negative emotionality, is not always high (Freund, 2019;
Stifter et al., 2008). Thus, the low intercorrelations in the current study are unlikely to result from
the 2-month time difference between the first mother-report and the laboratory assessment. Observed
and reported temperament traits also displayed differing associations with communicative outcomes.
This supports the view that they assess different aspects of the temperament. In a laboratory setting,
it is possible to standardize the situations assessed and try to elicit specific, low-frequency emotions
and reactions, and the observers are more objective (Durbin et al., 2007). Laboratory assessments
are, however, novel situations for the infant, which may lead to lower ecological validity (Durbin
et al., 2007) and affect infant reactions, for example, by heightening negative reactivity (Stifter
et al., 2008). During observational assessment, the infant and adult are not allowed to interact freely,
in contrast to the situations assessed when using parent-reports, which may also shape the infant
responses. Since infant self-regulation is dependent on caregiver support (Feldman, 2007) and the
expression of dimensions of temperament also depends on caregiver actions and the environment,
assessing temperament independently is naturally difficult for parents, and parent-reports inevitably
lack objectivity to some extent (Durbin & Wilson, 2012; Leerkes & Crockenberg, 2003). The involve-
ment of interaction aspects in the reported measures may in fact explain their stronger associations
with communicative skills. Our findings converge with the prior reports in supporting the view that
both assessment modalities may have independent associations with early childhood communicative
development (Kubicek & Emde, 2012) and should be utilized simultaneously to understand the rela-
tions between temperament and language development.

4.4 | Limitations and directions for future research

There are several strengths in the current study. One is studying relations between temperament and
communicative development longitudinally during the first years of life, a time period when the
expression of temperament traits comes online and develops (Braungart-Rieker et al., 2010; Caspi &
Roberts, 2001; Rothbart et al., 2007), and the first communicative behaviors become observable and
then develop at a fast pace (Fenson, 1994). Due to the rapid changes in temperament and commu-
nicative development during this time period, this is a particularly interesting time period to explore.

However, there are also important limitations to consider. One is the above-mentioned discussion
regarding the use of observed and reported temperament assessment. Furthermore, although being
quite large compared to other studies that have considered associations between early temperament
and language, the current sample size may still have affected the statistical power and led to smaller,
but yet conceptually interesting effects not reaching significance. Second, although both the commu-
nication development (Fenson, 1994) and temperament (Gartstein & Rothbart, 2003) assessment
instruments have been shown to be reliable and also have advantages as compared to observatory
assessments (Gartstein & Marmion, 2008), it is not possible to rule out that the relations between
reported temperament and communicative outcomes may be due to rater bias, since ratings of both
temperament and communicative skills were made by the same person. Hence, parent perceptions,
for example, positive versus negative perceptions of the child, could influence ratings on both instru-
ments. However, the present study used both observed and reported temperament to examine the study
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questions, which effectively attenuates this limitation. One additional limitation related to the obser-
vational temperament assessment was that no observation technology other than video recording from
the front of the infant was used to code gaze aversion in the observational self-regulation task, and it
was not possible to add technology at a later stage. Future studies focusing on gaze aversion should
routinely use such technologies when available.

Third, since the theory is that temperament traits influence communicative development through
influencing the quality and quantity of infant-adult interaction (e.g., Moreno & Robinson, 2005), it
would be optimal to involve assessment of parent-child interaction in studies of these relations as well.
For example, Karrass and Braungart-Rieker (2003) argue that the influence of negative affectivity
may depend on how the parent responds to the emotion. Thus, if they isolate the child in order to help
them calm down, interaction is disrupted, but more effective soothing by talking to the child, inter-
action continues. Hence, knowledge of the quality of mother-infant interaction would be valuable in
understanding these relations, and this is included in our plans for future research.

Fourth, it is important to take into consideration that, while measures have been taken to make the
current sample as representative as possible for the Finnish sample, there may be cultural differences
concerning communication, temperament, and economic factors that this study has not managed
to control for, reducing the generalizability to other populations.

S | CONCLUSION

The results of the current study indicated that higher mother-reported self-regulation was positively
associated with preverbal gesturing at 14 months, explaining 15% of the variance. As a preliminary
finding, observed self-regulation by gaze aversion at 8§ months was linked with poorer receptive
and expressive vocabulary. This indicates self-regulation is important to take into consideration as
a risk/protective factor for early communicative development, but different aspects of or strategies
for self-regulation may have different relations to the different dimensions of communication. No
clear associations between negative affectivity or fear and early communicative development were
detected in this study. Our findings also support the view that the association between temperament
and communicative development depends on the age at which the traits are assessed. More longitu-
dinal research is needed to yield a deeper understanding of these relations and to improve the under-
standing of the risk factors of early language development.
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