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Background: Social communication difficulties are often associated with neurodevelopmental disorders such as language disorder, intellectual development disorder, attention deficit hyperactivity disorder and autism spectrum disorder, which impedes the investigation of the specific role of social communication problems in mental health outcomes.

Aims: We investigated the association between conversation difficulties and increased risk of mental health problems in schoolchildren with hearing loss. It can be assumed of this sample that conversation difficulties are primarily due to limited auditory access to language rather than neurobiological deficits.

Methods: Five complete birth cohorts of Carinthian children (n = 53) with significant hearing loss and an intelligence quotient over 70 were assessed in terms of language abilities in standardized tests and in terms of their conversation skills by use of a short teacher checklist developed by the authors. Mental health problems were assessed by means of the Strengths and Difficulties Questionnaire by parents and teachers.

Results: Conversation deficits were significantly correlated with lower SDQ emotional problems and total problem scores as rated by parents and lower peer problems scores as rated by teachers. Controlling for degree of hearing loss, maternal education and language skills, confirmed the specific value of conversation skills as a predictor of emotional problems (p = 0.010).

Conclusion: With regard to mental health, our results suggest a focus on the assessment of conversation skills in addition to language abilities.
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Introduction

Effective communication requires more than knowledge of vocabulary and grammatical rules. It includes conversation skills, such as initiating conversations, maintaining a topic or shifting topics, taking turns and keeping a conversation balanced and requesting or responding to conversational repair (Norbury et al., 2013). Conversation skills are a domain of social communication. The concept of social communication additionally includes the use of language for a variety of purposes in social situations (e.g., greeting, sharing or requesting information, asking for help or arguing) and the adaptation of verbal and non-verbal communication to the interlocutor and situation [e.g., adapting communication to the anticipated interests or pre-knowledge of the interlocutor (American Speech-Language-Hearing Association (ASHA), 2021)]. Although the term “social communication” is often used interchangeably with “pragmatic language,” social communication must be considered a broader and more functional concept including non-verbal communication (Adams and Gaile, 2015).

In the field of developmental disorders, difficulties using language in social situations are gaining increasing attention, since they are often associated with language disorders and with other neurodevelopmental disorders, such as attention deficit hyperactivity disorder (ADHD), intellectual disability (ID) and autism spectrum disorders (ASD). In children with language impairment, disproportionate problems in the social use of language rather than in structural language skills (e.g., knowledge of vocabulary or grammar) have been found to be associated with mental health problems, such as conduct and hyperactive symptoms, and with problems with peers (Mok et al., 2014; Sarimski et al., 2015). Furthermore, adverse outcomes in adult life, particularly problems in establishing friendships, have been described (Whitehouse et al., 2009). These findings for individuals with language impairment support the assumption that social communication deficits might be a risk factor for the emergence of mental health problems in any population. In the population based Avon longitudinal study (Law et al., 2015) pragmatic language difficulties at the age of nine were found to partially mediate the relation between social risk factors and emotional and behavioral problems in adolescence even after controlling for intelligence. The influence of other neurodevelopmental confounders was not taken into account. For the same representative birth cohort, social communication difficulties (in addition to other key factors) were found to predict exclusion from school (Paget et al., 2015). In a Dutch community sample of 1,364 children aged 4 years, Ketelaars et al. (2010) found that communicative competence (pragmatic language)—rather than structural language problems—correlated highly with behavioral problems mainly of an externalizing nature (specifically hyperactivity). Again, the influence of neurobiological variables was not considered (Ketelaars et al., 2010). In summary, there are indications from epidemiological studies that social communication difficulties contribute to mental health problems. Nevertheless, due to a large overlap with neurodevelopmental difficulties (seen also in community samples) the specific role of conversation skills in the prediction of increased rates of mental health problems remains unclear. Deaf and hard-of-hearing children grow up with limited access to spoken language, which very often causes limited mastery of spoken language. As a consequence of delayed language development and limited participation in a range of natural social communication situations, higher rates of problems, particularly in the use of language in personal interactions, have been identified than for typically hearing peers (Most et al., 2010; Goberis et al., 2012; Tobey, et al., 2013). Paatsch and Toe (2013) investigated free conversations of 20 school-age children with cochlea implants with their hearing peers and found that they tended to dominate conversations (unbalanced conversations) and to initiate more topics (problems in topic maintenance; Paatsch and Toe, 2013). Similarly, Most et al. (2010) compared linguistic interactions between either children with hearing loss or children with normal hearing and familiar adults by means of direct observation. Significantly more often, the hearing-impaired sample demonstrated inappropriate social use of language, for instance, problems with maintaining the topic of the adults’ preceding utterance and adding information to it (Most et al., 2010). Hearing loss can be regarded as a unique natural experiment that provides the opportunity to observe an increased rate of conversation difficulties which are a consequence of limited access to conversational exchanges with the environment due to restricted audibility rather than an expression of neurodevelopmental deficits observed in children with developmental language disorder, ADHD or ASD. In a German study of 66 children attending special schools for the deaf, Hintermair et al. (2015) found significant correlations between communication skills measured by the Children’s Communication Checklist (Bishop, 1998) and behavioral problems rated by teachers using the Strengths and Difficulties Questionnaire (Goodman, 1997). However, the sample was not representative, and no clinical assessment of language, hearing or nonverbal intelligence was performed (Hintermair et al., 2015).


Aims of the study

To investigate the specific value of conversation difficulties assessed by a brief symptom checklist by teachers in predicting mental health difficulties in a representative sample of schoolchildren with hearing loss, taking into account possible confounders such as degree of hearing loss, language skills and parental educational level.




Materials and methods


Measurements

Performance IQ was measured by means of the nonverbal subtests of the Kaufmann Assessment Battery for children (Melchers and Preuß, 2009). Expressive vocabulary was assessed with the WWT (Wortschatz-und Wortfindungstest; Test of vocabulary and word finding) 6–10, a picture-naming test for children aged 6 to 10 years (Glück, 2007). The German version of the TROG (Test of Reception of Grammar; Fox, 2006) was used to assess comprehension of spoken language grammar in a face-to-face situation. A standardized test of sentence repetition was selected as an economical procedure for measuring expressive grammatical skills (Heidelberger Sprachentwicklungstest: Imitation von Satzstrukturen; Imitation of sentences; Grimm and Schöler, 1998). Audiological records made within a maximum of 1 year before assessment were used to calculate the degree of hearing loss based on the average hearing threshold in the frequencies 0.5, 1, 2, and 4 kHz. Behavioral, emotional and social problems were rated by parents and teachers using the corresponding versions of the Strengths and Difficulties Questionnaire, which has been used extensively in the investigation of mental health in children with hearing loss (for a meta-analysis see Stevenson et al., 2015). Sociodemographic data on child and family were obtained from structured parent interviews.

For the assessment of conversation skills, we developed a brief teacher checklist of five questions based on the current theoretical underpinnings of conversational aspects of pragmatics (Bishop, 1998; Ketelaars et al., 2010) and combined them with a more comprehensive teacher questionnaire. Teachers were required to answer the questions using a four-point Likert scale. The five questions pertain to conversation skills, such as responsiveness to speaker’s intentions and communication topics, balance of expressive and receptive communication, topic maintenance and participation in group communication (Table 1).



TABLE 1 Brief teacher checklist on conversation skills.
[image: Table1]

For our sample of children with significant bilateral hearing loss reliability of the set of five questions was good (Cronbach’s alpha = 0.86), demonstrating internal consistency of the items.



Sample

This cross-sectional cohort study targeted all children with significant hearing loss born between January 1997 and December 2001 in the Austrian federal state of Carinthia with a total population of about 560.000 (Holzinger et al., 2016). Since all school-age children with hearing loss are registered with the Centre for Special Education for Children with Hearing Impairments, an epidemiologically complete sample was available. Teachers of the Centre for Special Education invited all parents of children from grades one to seven to participate in this study. All parents of the five birth cohorts from 1997 to 2001 (n = 68) followed this invitation and gave written permission for study participation of their children. After exclusion of 15 children with either permanent conductive hearing loss (seven children) or intellectual disability (eight children with performance IQ below 70) or both (one child), the final sample consisted of 53 children with significant sensorineural hearing loss (hearing threshold above 40 db in the better ear). There was no child with a known diagnosis of an autism spectrum disorder in the sample. All interviews and assessments except audiometry were performed in the child’s local school by four teachers of the Deaf and two qualified psychologists. Table 2 summarizes demographic and audiological characteristics of the study sample.



TABLE 2 Sample characteristics (n = 53).
[image: Table2]

About a quarter of the sample had a profound hearing loss, most of whom used a cochlear implant (72.2%). Sexes were equally distributed. About 15% of the children grew up with German as their second language. After exclusion of children with intellectual disabilities, the average performance IQ of the sample was 100.6, with a standard deviation of 12.9. Eight children (13.1%) had at least one parent with hearing loss, five of whom (8.2% of the total sample) were from families in which both parents had a hearing loss. The percentage of mothers who had at least completed high school (22.6%) was similar to that in the general Carinthian population (27.9%, p = 0.282). Preferred mode of communication was sign language or simultaneous communication (speaking and signing) for four children.



Statistical analysis

All data analyses were conducted using SPSS 15. Hypotheses of association were tested using Pearson’s correlation coefficient r. Following Cohen (1992), r-values between 0.1 and 0.3 correspond to small effects, values between.3 and.5 to medium effects and values >0.5 to large effects. We used a stepwise linear regression model to control for confounders when describing the association between conversation skills and mental health symptoms as measured by the SDQ parental rating.



Ethical standards

All parents of the five birth cohorts from 1997 to 2001 (n = 68) gave written informed consent for participation. This study was part of a more comprehensive evaluation of outcomes of deaf education and was approved by the educational authorities of Carinthia.




Results

Language results were below average and strongly negatively correlated with the degree of hearing loss for all the linguistic dimensions measured, as shown in Table 2. The severity of language delay is evidenced by the high percentage of those with language scores corresponding to at least one standard deviation below the norm (Table 3).



TABLE 3 Language results by degree of hearing loss (means and standard deviations in percentiles and percentage below 1 SD).
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The mean score for Conversation Skills rated by teachers using 4-point Likert scales was found to be high (3.49, SD 0.67, min 1.0; max 4.0), with 18 children (34%) attaining the maximum score. Since the ratings were intended to be used to identify conversation problems (as a screening instrument), the uneven distribution was deliberate. Results of the SDQ parent and teacher reports and data of the corresponding norm groups are shown in Table 4. German norms were used for the parent version. Since there are no German norms available for the teacher version, English norm group data are presented.



TABLE 4 SDQ results from parent and teacher reports compared with normative samples (means and SD and percentage in borderline and abnormal range).
[image: Table4]

As expected, total difficulties mean scores were found to be significantly higher in the parent and teacher ratings for children with hearing loss. Parents reported significantly higher rates of children with abnormal or borderline scores in the subdomain of emotional symptoms. Both teacher and parent ratings showed higher rates of conduct and peer relationship problems. In the domain of hyperactivity, no significant difference from the norm groups with normal hearing was found.

We then investigated correlations between conversation skills and child and family characteristics on the one hand and mental health problems on the other (Table 5).



TABLE 5 Pearson correlations and value of p between conversation skills, child and family characteristics and mental health problems reported by parents (n = 53).
[image: Table5]

Conversation skills were significantly correlated with lower SDQ emotional problem and total problem scores as rated by parents and lower rates of peer relationship problem scores as reported by teachers (r = −0.409, p = 0.002). Notably, none of the SDQ domains of mental health problems relating to externalizing behavioral problems (conduct problems, hyperactivity/inattention) were found to be significantly related with conversation competence.

Interestingly, language measures (vocabulary, expressive and receptive grammar), IQ and degree of hearing loss were not directly associated with SDQ problem scores. Receptive language and severity of hearing loss, however, were significantly correlated with conversation skills. As far as child and family influences on mental health are concerned, only higher maternal education correlated significantly with lower parent-reported emotional problem scores, and nonverbal intelligence showed significant negative correlation with problems with peers as reported by teachers (r = −0.324, p = 0.018).

Finally, the specific role of conversation skills in the prediction of mental health problems was explored by means of regression analysis. In order to use independent information sources in rating conversation skills (evaluated by teachers) on the one hand and mental health on the other, only parental SDQ data on emotional problems were selected as an independent variable. In a linear regression analysis to predict SDQ emotional problem scores (Table 5), influences of degree of hearing loss and of maternal education were controlled for in the first step. In the second step, language comprehension results (TROG-D) were introduced to determine the role of language skills in the prediction of mental health problems. Conversation abilities were then introduced in Step 3.

As shown by Table 6, deficits in conversation skills specifically predicted emotional problems, whereas language skills per se did not contribute to the explanation of variance. After introducing conversation skills, maternal education was no longer significant. The overall explanation of variance by the model was 23.6% (corrected R2 = 0.171).



TABLE 6 Regression analysis to predict SDQ emotional problem scores as reported by parents.
[image: Table6]



Discussion

This study investigated the role of conversation skills in the prediction of mental health outcomes in five complete birth cohorts of children with hearing loss. In the specific study sample at hand, conversation skills were related to the children’s delayed language acquisition due to limited access to spoken languages rather than to neurobiological confounders.

Conversation difficulties rated by teachers were found to be significantly correlated with emotional problems (r = −0.435) and total SDQ problem scores (r = −0.310) as rated by parents and with peer problem scores (r = −0.409) according to teacher reports. Interestingly, language development was associated with conversation skills, but did not show any direct significant influence on mental health. The specific role of conversation difficulties was confirmed by a linear regression analysis to predict emotional problems while controlling for influences of the degree of hearing loss, IQ, maternal education level and language skills. Our findings add to previous studies that highlighted associations between pragmatic language difficulties and externalizing behavioral problems. Ketelaars et al. (2010) reported moderate to high correlations between pragmatic deficits and externalizing behavioral problems (hyperactivity), and low correlations with emotional and conduct problems in a general-population sample of four-year-old children (Ketelaars et al., 2010). Hintermair et al. (2015) found significant correlations between pragmatic skills and all SDQ subdimensions, with the exception of emotional problems, in a sample of deaf/hard-of-hearing schoolchildren (Hintermair et al., 2015). The differences from our findings may be explained by the different age groups (Ketelaars et al., 2010) and use of different informants. Pragmatic problems are not fully developed at pre-school age and might be difficult to detect. In addition, teachers tend to observe lower rates of emotional problems than parents (Fellinger et al., 2008). Furthermore, in both studies the use of teacher questionnaires to evaluate both pragmatic skills and mental behavior may have led to a bias. Finally, Hintermair’s sample consisted of a non-representative group of children with hearing loss, most of whom attended special schools for the deaf (more than 90% of the sample), where a higher rates of neurobiological confounders are most likely, that were not taken into account (Hintermair et al., 2015).

Children with conversation difficulties have problems with everyday communication tasks within their environment of peers and caregivers; they tend to dominate in conversations (take too much control), not to respond to an interlocutor’s intention and topic, and experience problems with maintaining conversations or participating in group conversations. Considering these difficulties, restricted social participation and associations with emotional and peer problems are not unexpected as a consequence of social communication deficits. Our results are in line with Rißling et al.’s (2015) findings of stronger correlations between pragmatic problems and emotional and behavioral difficulties in children with language difficulties than with structural language (vocabulary, grammar) and speech production. Our results also accord with Mok et al.’s (2014) study, which reported the specific role of pragmatics in predicting peer problems in adolescence in individuals with a history of specific language impairment (Mok et al., 2014; Rißling et al., 2015). A recent study on 144 9-year-old children with hearing loss similarly found significant correlations between pragmatic rather than structural language skills and psycho-social abilities and quality of life (Ching et al., 2021).


Limitations

As a consequence of the cross-sectional design of this study, no claims can be made regarding the causal relations between conversation skills and mental health problems. Furthermore, the short questionnaire on conversation skills provides only an indirect measure of pragmatic competence. The use of teacher questionnaires to evaluate conversation skills and mental health (associations with peer problems) may have led to a bias. However, the main outcome of significant correlations between conversation deficits and emotional problems is based on results from multiple informants. While children with intellectual disability were excluded from the study sample and there were no comorbid autistic disorders, other possible neurobiological confounders (such as motor disorders) were not considered or excluded.



Conclusions and clinical implications

Our findings emphasize the particular and specific role conversation skills rather than language knowledge (vocabulary or grammar) may play in social and emotional functioning. Furthermore, the results for the sample of children with hearing loss indicate that conversation difficulties not (primarily) intertwined with neurodevelopmental pathology could specifically contribute to mental health problems. Screening for conversation skills – even by using a brief checklist of child communicative behaviors (Table 1)—may help to facilitate the early identification of children at risk for mental health problems. On the other hand, in children with emotional and peer problems, screening for conversation difficulties may indicate the need for treatment procedures that specifically address social communication behaviors (Adams et al., 2012). Since problems in language knowledge may contribute to problems in language use that are associated with mental health problems, assessment of conversation in addition to language should be considered an essential component in the diagnosis of any child with speech-language difficulties. This study needs to be replicated with a longitudinal design in a comparable population that takes thorough account of neurobiological confounders and uses both observational and proxy measures of conversation skills.
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