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ABSTRACT ARTICLE HISTORY
Background: Deaf people experience worse mental health compared to their hearing counterparts. We Received 3 March 2025
aimed to test the association between early life access to communication and perceived mental health Accepted 19 April 2025
among deaf adults in Australia. KEYWORDS
Methods: An online cross-sectional study was conducted with deaf Australians who reported becoming Deaf: mental health;
deaf before the age of 5. Logistic regression models were fitted to assess the relationships between outcomes; depression;
types of early life access to communication and self-reported anxiety, depression, suicidal ideation and anxiety; suicide
general mental health. Models were minimally adjusted for education and gender or fully adjusted for

education, gender, and all communication access variables.

Results: Survey data from 340 participants were analysed. The survey was open to all deaf Australians

over the age of 18years who became deaf before the age of 5years. The majority (>85%) of participants

were sign language users. Fully adjusted models indicated that deaf participants who attended

mainstream primary schools without deaf facilities had significantly higher odds of suicidal ideation

compared to those who attended a deaf school (OR for mainstream primary school without a deaf

facility: 5.08, 95% Cl:2.04-12.67). Similarly, suicidal ideation was greater for those who attended a

mainstream school with a deaf facility compared to a deaf school (OR for mainstream primary school

with a deaf facility 4.03, 95% Cl: 1.39-11.65). Not feeling included in family conversations was also

associated with higher odds of anxiety (OR 2.44, 95% Cl: 1.06-5.62) and general mental health outcomes

(OR 2.76, 95% Cl: 1.47-5.18).

Conclusions: These findings highlight the need for improved early communication access and inclusive

practices in both educational and familial settings and greater access to deaf spaces to support mental

well-being in deaf individuals. Future research should explore causal mechanisms to inform targeted

interventions for sign language users and whether the results differ if more people who use spoken

language to communicate were participants.

Introduction

Deaf' adults globally experience a higher prevalence of adverse mental health outcomes compared to the general population
(Fellinger et al., 2009). According to Australia’s National Health Survey 2017-18, the prevalence of anxiety and/or depression
among individuals with hearing loss (including deaf individuals) was 14.8%, compared to 9.7% reported for the general pop-
ulation (Australian Bureau of Statistics, 2018). Similarly, according to the Australian Survey of Disability, Ageing, and Carers
(2017-18), 14.4% of individuals with partial or complete deafness reported anxiety and/or depression—more than twice the
rate observed in the general population (6.2%) (Australian Bureau of Statistics, 2019). In a recent systematic review of 35
studies assessing health outcomes among deaf signing populations, the majority of studies (25/35) reported mental health
as a major issue (Rogers et al.,, 2024).

Communication is a fundamental human need. It is the foundation of human interaction, facilitating social connection,
understanding and establishment of meaningful relationships (Baumeister & Leary, 1995; O'Donnell et al.,, 2015). Child lan-
guage acquisition is crucial for all other domains of development (M. L. Hall et al., 2019) including a child’s academic learning
experiences (Clark et al, 2016; Wade et al., 2018) and cognitive growth (Caro, 2015; Lanjekar et al., 2022; Scott et al., 2015;
Siraj-Blatchford, 2004). The first five years of a child’s life is critical for language acquisition, whether signed or spoken, as
there is an elevated neurological sensitivity for language development (Mayberry & Lock, 2003). This is also when language
deprivation may occur if children do not have full access to a language (Gulati, 2019; Hall, 2017; Hall et al., 2017).
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Children typically acquire their ‘first language’ from their parents. Yet, between 90% and 97% of deaf children are born to
hearing parents (Humpbhries et al., 2019; Johnston, 2004; Quin et al., 2018) who have had little or no previous experience with
deafness. In a recently published Australian study in 2024, it is estimated that only 8.7% of deaf children receive early, immer-
sive access to a signed language (Howell et al.,, 2024). Many deaf children with non-signing parents are not exposed to sys-
tematic childhood communication until commencing school (Lieberman et al., 2024). This highlights the crucial role that
educational settings play in providing language access for deaf children, a role that has evolved significantly over the past
century.

Deaf education has been dynamic over the past 75years. Until the 1970s, most deaf children were educated in deaf
schools, many with residential facilities (Luft, 2017). The main language taught was sign language. The integration of deaf
children in mainstream classrooms has been occurring since the 19th century (G. Leigh, 2010), but became more common
from the 1980s and included both mainstream settings and deaf facilities? within mainstream environments. Even if sign
language was not used as part of the formal pedagogy, in settings with more than one deaf student, sign language tended
to be used covertly amongst students (Knoors & Marschark, 2014). By 2016, more than 85% of Australian deaf children were
reportedly enrolled in mainstream inclusive education educational programs (Smith, 2016).

Educational mainstreaming models vary, from individual placements to co-enrolment programs where small groups of deaf
students are taught together in a facility located within the school (Knoors, 2016). In mainstream schools without dedicated
deaf facilities, a deaf child may be the only one, supported by an itinerant teacher of the deaf who visits periodically.
Conversely, schools with deaf facilities offer more integrated support, with teachers of the deaf providing tailored services for
groups of deaf students (Todorov et al., 2021).

Our prior research (In press (2025)) interviewing deaf Australian adults indicated that interactions with non-signing individ-
uals, particularly within family and school environments during early years, contributed to their adverse mental health expe-
riences in adulthood. Conversely, participants reported that engaging with the deaf community supported their improved
mental health. This included accessing deaf role models, participating in culturally safe deaf spaces, discovering one’s deaf
identity by using Auslan as their preferred language, and developing resilience.

No study to date in Australia has empirically tested the association between early life communication access and mental
health outcomes among deaf adults. In this study, we aimed to contribute this preliminary evidence in a national sample of
deaf Australians.

Methods

We used a cross-sectional study design to test the association between early life access to communication and mental health
outcomes in adulthood. Ethical approval was received for all activities from the Deakin University Human Ethics Research
Committee (2023-284).

Positionality

The first author (RM) is deaf, has deaf parents, had access to sign language from birth and continues to be immersed in the
deaf community. His own personal and professional experiences of navigating deaf and hearing communities, including as a
teacher of deaf students and Deaf Interpreter in mental health settings has informed this research. Furthermore, he has an
established position of trust with the deaf community. Trust was maintained during recruitment and data collection. This was
possible through consistent messaging, maintaining continuity as the presenter in all recruitment videos, and ‘being seen’ at
face-to-face community events to promote study participation. RM was supported by experienced researchers in deafness
(RA) and/or disability (AO), and health equity and epidemiology (KB and CZ).

Survey design

The survey was piloted with a Community Advisory Group to ensure appropriateness for the diversity that exists within the
deaf population. The Group, comprised five deaf people with a range of backgrounds. This included an industry expert with
leadership experience in specialised service provision to meet the needs of deaf people, an academic researcher in deaf
studies, a deaf First Nations person, a representative from a deaf advocacy organisation, and a person with lived experience
in the deaf community. This approach to community engagement is recommended for research with communities who expe-
rience marginalisation, including First Nations communities (O'Brien et al., 2022).

Recruitment and study sample

Study participants were recruited primarily using convenience and snowball sampling though known contacts within the deaf
community, deaf networks, deaf organisations, and via authors and their institutional social media accounts. This included
recruitment videos which were produced in Auslan (Australian Sign Language) by the first author, accompanied by an English
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transcript. The definitions of the main types of adverse mental health (anxiety, depression, suicidal ideation, and general poor
mental health) were outlined in line with explanations provided on the Beyond Blue website (Beyond Blue, n.d.). Study flyers
were also distributed through deaf clubs, advocacy organisations, and community groups. Moreover, the first author visited
multiple Australian states to deliver presentations about deaf mental health and the broader research program where infor-
mation on how to participate in the study was also provided. This approach ensured the recruitment of people who may not
be computer literate and who traverse predominantly in a deaf world with limited interaction with the broader community.
To recruit deaf First Nations participants, a tailored approach was utilised to ensure cultural safety by engaging a deaf First
Nations leader to act as a conduit between the first author and the deaf First Nations community. The first author visited a
geographical area with one of the larger Australian deaf Indigenous communities and presented on the research in a space
agreed upon by First Nations representatives.

We aimed to recruit at least 300 participants. This sample size was calculated to achieve a power of 80% to detect at least
a 0.5 standard deviation difference (Mascha & Vetter, 2018) in each of the outcomes, namely anxiety, depression, suicidal
ideation and poor general mental health at a significance level of 0.05. A participant sample of 300 is equivalent to approx-
imately two per cent of the Australian deaf adult population who use sign language (n=16,000) (Australian Bureau of Statistics,
2021) or approximately 0.01 per cent of the population with a hearing loss (n=3.6 million) (Department of Health and Aged
Care, 2021).

Data collection

The survey was administered using the Qualtrics platform and consisted of 96 questions. Not all participants answered every
question, as many items were conditional, appearing based on responses to previous questions. This adaptive design ensured
that the survey was tailored to the relevance and context of each participant’s experience. To ensure accessibility for deaf par-
ticipants, we translated and video-recorded all survey questions in Auslan. These videos were uploaded to Qualtrics and showed
the signed version of each question and possible multiple-choice answers. The same person, a deaf native sign language user,
signed each question to ensure consistency. The first author checked the translation before the survey was launched.

Before starting the survey, participants were asked to complete three screening questions. Participants progressed to the
survey if they i) were 18years or older and ii) became deaf before the age of 5years and iii) were currently living in Australia.
All participants provided informed consent in either Auslan or written English before taking part in the study. For the Auslan
version, a video of the consent information, signed by the first author, was embedded within the survey tool. Participants
were only granted access to the ‘accept’ button once they had reviewed the information in their preferred language. Upon
providing consent, they had the option to download and save a copy of the consent form in written English. Following con-
firmation that participants met the inclusion criteria and consented to participate, they completed the online survey, which
took approximately 30minutes. At the end of the survey, participants had the option to provide their email address to be
entered into a prize draw.

Participants responded to all questions in written English by clicking one of the multiple-choice answers (regardless of
whether they used the written or Auslan version of the questions). Survey questions related to early life communication
access, including interactions with primary caregivers and extended family, participation in mainstream activities such as
education, engagement with deaf spaces, and self-reported mental health outcomes (anxiety, depression, suicidal ideation
and general mental health). This was in addition to sociodemographic information.

Data analysis

Data were imported into STATA (version 18) software and cleaned. Descriptive statistics were used to summarise the general
characteristics of the study sample. Logistic regression models were fitted to the data to examine the relationship between type
of early life access to communication (independent variables) and self-reported mental health outcomes in adulthood (depen-
dent variables), as described below. We fitted two models for each outcome: model 1 adjusted for gender and education and
model 2 adjusted for gender, education and all other independent (communication) variables. Odds ratios and 95% confidence
intervals were calculated to assess the magnitude and variance of the association. For each model, we assessed multicollinearity
among independent variables using Variance Inflation Factors (VIF). Additionally, we constructed a Pearsons correlation matrix
to examine pairwise relationships between variables. Significant correlations were deemed as significant if p<0.05.

Independent variables

Independent variables related to early life access to communication, including self-reported Auslan skill level (basic or fluent),
age that Auslan was learned (early learner (birth-5years), late learner (6-17years), and very late learner (18+ years)), age the
participant became deaf (from birth or between 1 and 4years old). Other independent variables included primary and high
school type attended (deaf school, mainstream school with deaf facility or mainstream school), the extent to which partici-
pants felt included in family conversations (yes or no) and participant access to deaf spaces before 18years old (yes and no).
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Dependent variables

Outcome variables included self-reported anxiety, depression, suicidal ideation and general mental health after the age of
18years. For anxiety, depression, and suicidal ideation, participants could answer yes, no, prefer not to answer or don’t know.
These variables were dichotomised for analysis (yes/no), with those answering prefer not to answer (n=5, 1, and 7 for anxiety,
depression, and suicidal ideation, respectively) or don't know (n=13, 24, and 10) excluded from the analysis. General mental
health was based on a self-reported question asking participants ‘In general, how is your overall mental health right now?,
with response options from a Likert scale of excellent, very good, good, fair, poor or prefer not to answer. For the analysis,
self-reported general mental health was dichotomised as good (excellent, very good or good) or poor (poor or fair). Those
responding ‘prefer not to answer’ (n=3) were excluded from the analysis.

Confounding variables

Demographic confounders included in the minimally adjusted analyses (model 1) were: gender (only female and male included
as there were low numbers of non-binary participants (n=9) and different identity (n=2)) and educational level (reflected the
participant’s highest level of qualification and was categorised as low (did not complete high school or Year 12 or equivalent),
medium (certificate or diploma from a technical/vocational school/TAFE or apprenticeship training) and high (bachelor’s
degree and postgraduate university degree)). Confounders controlled for in the fully adjusted analyses (model 2) were: age
participant learnt Auslan, participant’s current Auslan skill level, age participant became deaf, type of school participant
attended during primary and high school, participant’s inclusion in family conversations and participant’s access to deaf
spaces before 18years old.

Results

Of the 570 participants who commenced the survey, 340 completed it in its entirety, yielding a completion rate of 59.65%.
The characteristics of the analytical sample are descriptively summarised in Table 1.

The majority of study participants identified as female (59%), having a medium (46%) or low (35%) education, becoming
deaf before the age of 1year old (79%), and being fluent in Auslan (87%). Almost half of the sample had attended a main-
stream school (41% for primary and 51% for high). Approximately one-third of participants reported feeling included in family
conversations as a child (34%) or having attended deaf spaces before the age of 18years (30%).

High proportions of participants reported experiencing one or more adverse mental health outcomes in adulthood, includ-
ing anxiety (83%), depression (85%), suicidal ideation (53%), and poor general mental health (52%).

Associations between early life communication access and adverse mental health outcomes

Odds ratios and 95% confidence intervals describing the associations between early life communication access and adverse
mental health outcomes among deaf adults in our sample are presented in Table 2 (adjusted for gender and education level)
and Table 3 (adjusted for gender, educational level and all variables related to communication access). No multicollinearity
was identified among independent variables.

Attendance at mainstream schools, whether with or without a deaf facility, was associated with higher odds of suicidal
ideation compared to attending a deaf school, in both minimally and fully adjusted models. Participants who attended main-
stream primary schools with a deaf facility during their primary education had 4.03 higher odds (95% Cl 1.39-11.65) in the
fully adjusted model. This association was slightly stronger for deaf children who attended a mainstream primary school
without a deaf facility, whereby the odds of reporting suicidal ideation was 5.08, 95% Cl| 2.04-12.67 in the fully adjusted
model. Attending a mainstream primary school without a deaf facility was also associated with a higher odds of depression
compared to those who reported attending deaf primary schools (OR for mainstream primary school without a deaf facility
3.55, 95% Cl 1.44-8.75 for model 1). Participants who attended a mainstream primary school with a deaf facility also had a
higher odds of reporting poor general mental health (OR for mainstream primary school with a deaf facility 2.39, 95% Cl
1.17-4.85), although this association was not significant in model 2.

Participants who attended a mainstream primary school without a deaf facility had higher odds of suicidal ideation com-
pared to those who attended a deaf school (5.08, Cl 2.04-12.67 in the fully adjusted model). A higher odds of suicidal ide-
ation was also found for those attending either a primary or high mainstream school with a deaf facility in the minimally
adjusted model (3.83, 95% Cl 1.79-8.21 and 2.78, 95% Cl 1.15-6.69 respectively). This was also the case for those attending
a mainstream primary school with a deaf facility in the fully adjusted model (4.03, 95% Cl 1.39-11.65). The findings were not
significant for those attending a mainstream high school with a deaf facility in model 2.

Participants who reported feeling not included in family conversations during childhood had a 2.44 higher odds (Cl 1.06-
5.62) in model 2 of reporting anxiety compared to those who reported feeling included in family conversations.
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Table 1. Descriptive characteristics of the analytical sample.

Variables n (%) Total sample (n)
Gender (% men) 135 (41.03) 329
Education 330
«  Low 64 (19.39)

. Medium 151 (45.76)

« high 115 (34.85)

Age at which participants began to learn Auslan 328
«  0-5years 108 (32.93)

. 6-17years 120 (36.59)

. 18+ 100 (30.49)

Age at which participants became deaf 340
«  0-lyears 270 (79.41)

« 1+ years 70 (20.59)

Auslan skill level 331
. Basic 43 (12.99)

«  Fluent 288 (87.01)

Primary school type 288
«  Deaf 73 (25.35)

«  Mainstream with deaf facility 97 (33.68)

«  Mainstream 118 (40.97)

High school type 303
«  Deaf 43 (14.19)

«  Mainstream with deaf facility 106 (34.98)

«  Mainstream 154 (50.83)

Feel Included in Family Conversation 340
« Yes 115 (33.82)

Deaf spaces—before 18years old 340
«  Yes 101 (29.71)

Anxiety (self-report) 322
« Yes 268 (83.23)

Depression (self-report) 315
« Yes 268 (85.08)

Suicidal ideation (self-report) 323
« Yes 172 (53.25)

General mental health (self-report) 337
«  Good 163 (48.37)

Table 2. Associations between early life access to communication and mental health outcomes in a sample of deaf Australian adults (adjusted for gender and
education level).

Odds ratio poor general
mental health (95%
confidence interval)+

0Odds ratio anxiety (95%
confidence interval)+

0Odds ratio depression (95%  Odds ratio suicidal ideation
confidence interval)+ (95% confidence interval)+

Age at which participant learnt Auslan (n=328)

0-5years (early)
6-17years (late)

18+ (very late)

Auslan skill level (n=331)
Basic

Fluent

Age participants became deaf (n=340)

0-1years

1+ years

Primary school type (n=288)
Deaf

Mainstream with deaf facility
Mainstream

High school type (n=303)
Deaf

Mainstream with deaf facility
Mainstream

Feel Included Family (n=355)
Yes

No

Ref
1.07 (0.52-2.24)
1.07 (0.48-2.36)

Ref
0.24 (0.05-1.06)

Ref
1.41 (0.63—-3.15)

Ref
2.44 (0.92-6.48)
1.41 (0.64-3.11)

Ref
2.55 (0.87-7.45)
1.30 (0.53-3.18)

Ref
1.89 (1.01-3.55)*

Access to deaf spaces before 18years of age (n=352)

Yes
No

Ref
1.62 (0.85-3.08)

Ref
1.03 (0.49-2.18)
1.50 (0.64-3.53)

Ref
1.00 (0.36-2.79)

Ref
0.95 (0.43-2.12)

Ref
2.09 (0.84-5.17)
3.55 (1.44-8.75)*

Ref
2.33 (0.84-6.44)
2.63 (1.05-6.62)*

Ref
1.73 (0.90-3.32)

Ref
1.43 (0.73-2.83)

Ref
1.47 (0.84-2.57)
1.46 (0.81-2.65)

Ref
0.44 (0.21-0.96)*

Ref
1.06 (0.60-1.87)

Ref
3.83 (1.79-8.21)*
4.10 (2.03-8.28)*

Ref
2.78 (1.15-6.69)*
2.38 (1.04-5.43)*

Ref
1.39 (0.86-1.25)

Ref
1.73 (1.04-2.89)*

Ref
1.32 (0.77-2.29)
1.05 (0.59-1.87)

Ref
0.58 (0.28-1.20)

Ref
0.71 (0.40-1.24)

Ref
2.39 (1.17-4.85)*
1.54 (0.81-2.94)

Ref
1.64 (0.72-3.73)
1.66 (0.77-3.56)

Ref
2.76 (1.69-4.49)*

Ref
1.85 (1.11-3.07)*

*significant association; +Adjusted for gender and education

Participants without access to deaf spaces by age 18years had a higher odds of reporting suicidal ideation (Model 1 OR
1.73, 95% Cl 1.04 and 2.89) and poor general mental health (Model 1 OR 1.85, 95% Cl 1.11-3.07) compared to those who
had such access. These associations were not significant in fully adjusted models.
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Table 3. Associations between early life access to communication and mental health outcomes in a sample of deaf Australian adults (adjusted for gender, edu-
cation and all other exposure variables).

Odds ratio poor general

Odds ratio anxiety (95% 0Odds ratio depression (95% 0Odds ratio suicidal ideation mental health (95%
confidence interval)A confidence interval)A (95% confidence interval)A confidence interval)A

Age at which participant learnt Auslan (n=328)
0-5years Ref Ref Ref Ref
6-17 years 0.52 (0.20-1.37) 0.80 (0.30-2.12) 1.67 (0.82-3.40) 0.89 (0.44-1.80)
18+ 0.52 (0.17-1.64) 1.09 (0.34-3.47) 1.54 (0.69-3.40) 0.68 (0.31-1.49)
Auslan skill level (n=331)
Basic Ref Ref Ref Ref
Fluent 0.14 (0.16-1.24) 1.57 (0.50-4.91) 0.60 (0.24-1.54) 0.72 (0.30-1.77)
Age participants became deaf (n=340)
0-1years Ref Ref Ref Ref
1+ years 2.19 (0.76-6.33) 0.83 (0.32-2.13) 0.97 (0.49-1.91) 0.49 (0.24-0.98)*
Primary school type (n=288)
Deaf Ref Ref Ref Ref
Mainstream with deaf facility 0.86 (0.22-3.35) 1.39 (0.37-5.28) 4.03 (1.39-11.65)* 2.21 (0.79-6.15)
Mainstream 0.96 (0.35-2.64) 3.05 (1.00-9.36) 5.08 (2.04-12.67)* 1.27 (0.55-2.90)
High school type (n=303)
Deaf Ref Ref Ref Ref
Mainstream with deaf facility 3.13 (0.65-15.18) 1.51 (0.32-7.11) 1.00 (0.30-3.36) 0.90 (0.28-2.88)
Mainstream 1.82 (0.60-5.55) 1.37 (0.44-4.23) 0.96 (0.34-2.69) 1.51 (0.58-3.91)
Feel Included Family (n=355)
Yes Ref Ref Ref Ref
No 2.44 (1.06-5.62)* 1.41 (0.62-3.20) 0.93 (0.49-1.75) 2.76 (1.47-5.18)*
Access to deaf spaces before 18years of age (n=352)
Yes Ref Ref Ref Ref
No 1.35 (0.56-3.25) 1.33 (0.51-3.47) 1.48 (0.73-2.97) 1.72 (0.86-3.43)

*significant association; AAdjusted for gender, education and all other exposure variables.

There were no significant associations found between the age at which participants began learning Auslan and self-reported
mental health outcomes in both minimally and fully adjusted models. However, demonstrating current fluency in Auslan was
associated with a lower odds of suicidal ideation compared to those reporting basic Auslan skill level in the minimally but
not fully adjusted models. In the fully adjusted model, participants who reported becoming deaf after the age of 1year had
lower odds of poor general mental health compared to participants who reported being born deaf or who became deaf
before 1.

Discussion

We tested novel associations between early life access to communication and mental health outcomes in adulthood among
a sample of deaf people in Australia. Overall, our results show associations between poor access to communication in child-
hood, particularly in education settings, and adverse mental health outcomes among deaf adults in Australia. The strongest
association in our sample was observed for primary school type and suicidal ideation. The odds of suicidal ideation was
approximately four to five times higher for those who reported they attended a mainstream primary school (with or without
a deaf facility) compared to those who reported attending a deaf school. Attending a mainstream primary school without a
deaf facility and reporting not feeling included in conversations within the family, were also associated with a higher odds
of anxiety and poor general mental health outcomes, respectively.

In the minimally adjusted model, deaf children also experienced depression if they attended either a primary or high
school (mainstream school with a deaf facility or mainstream school). Lack of access to deaf spaces before the age of 18years
was also significantly associated with higher odds of suicidal ideation and general poor mental health among participants.
Conversely, self-reported fluency in Auslan by participants at the time of taking the survey was associated with a lower odds
of suicidal ideation.

School type

Our findings demonstrating a significant association between the type of school attended and depression and suicidal ide-
ation is concerning. Nevertheless, the wider literature is inconclusive regarding the impact of the type of school environment
on mental health outcomes among deaf young people (Dammeyer, 2018). A 2015 Australian survey with deaf and hard of
hearing adolescents did not find an association between school placement (mainstream, hearing unit, and bilingual/bicultural
settings) and general adverse mental health outcomes (Brown & Cornes, 2015). This study did however highlight that adverse
mental health issues begin to become evident by the start of secondary school for deaf students but was unable to provide
an empirical explanation for this. Other studies have found that deaf students face challenges when attending mainstream
education. Inclusion efforts often fail to address the specific needs of deaf students (Berry, 2017) and a lack of communication
can lead to a lack of engagement (Todorov et al., 2021) and isolation (Nunes et al., 2001).
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Auslan skill level

We did not observe any significant associations between the age at which participants began learning Auslan and mental
health outcomes. This finding is in contrast to others who have proposed in broad terms that learning sign language in the
early years is the most critical factor in shaping mental health outcomes for deaf people (Hall, 2017; Humphries et al., 2017;
Murray et al., 2020). Our null results may be due to our relatively small sample size. While the age at which participants began
learning Auslan may not significantly impact mental health outcomes, fluency in Auslan was an important factor in our study,
associated with a significantly lower odds of suicidal ideation. It has been found that achieving Auslan fluency is best sup-
ported when language acquisition begins from birth (Humphries et al., 2024), which may underscore the importance of early
and consistent exposure to Auslan for optimal language development.

Family environment

Our results align with and extend upon previous studies highlighting the crucial role of early language acquisition (Gulati,
2019; Hall, 2017) and family communication (Hall et al., 2018; Kushalnagar et al., 2017; Kushalnagar et al., 2020; Meek, 2020)
in shaping mental health outcomes for deaf people. For example, a survey with 143 deaf adolescents and adults from the
United States of America (USA) found that the odds of reporting depression was eight times higher for those who reported
understanding ‘some to none’ of what their same-sex parent said compared to hearing peers, after controlling for gender,
hearing level, and language history (Kushalnagar et al., 2017). While Kushalnagar et al. (2017) measured depression by asking
about current symptoms, our study assessed self-reported mental health across the life-course, yet our findings remained
consistent. Similarly, a larger USA-based study involving 1,524 deaf adults explored adverse childhood communication expe-
riences and the likelihood of acquiring specific self-reported chronic diseases and mental health disorders. This study revealed
a lifetime prevalence for depression/anxiety of 27%, with 39% of participants reporting frequent feelings of marginalisation
in family communication (Kushalnagar et al., 2020).

Our findings are also consistent with a 2015 Australian study of 89 deaf or hard-of-hearing adolescents. This study found
that quality of family communication and language used at home were significant predictors of adverse mental health out-
comes (Brown & Cornes, 2015). The absence of effective communication between deaf children and their hearing parents has
been associated with feelings of isolation, confusion, and emotional distress, which can have long-term psychological conse-
quences (M. L. Hall et al,, 2017; M. L. Hall et al., 2019). Overall, our findings extend these prior studies by examining commu-
nication access in more specific settings and across a broader range of mental health outcomes.

Access to deaf spaces during childhood

We found that participants who lacked access to deaf spaces, such as deaf clubs or sports events, before the age of 18 had
a higher odds of suicidal ideation and poorer general mental health compared to those who did. Prior research highlights
that these environments serve as safe havens for deaf youth, fostering a sense of belonging, peer support, and access to deaf
role models and others who share their language and experiences (Hadjikakou & Nikolaraizi, 2011; I. W. Leigh et al., 2020).
Interestingly, we did not observe significant associations between access to deaf spaces and anxiety or depression. It is pos-
sible that immersion within deaf spaces during childhood may safeguard against mental health outcomes such as suicidal
ideation (Fox et al., 2020). However, the association with suicidal ideation lost significance in our model adjusting for all other
communication access variables, even though the point estimate remained in the same direction. This suggests that other
communication factors may partially explain this relationship. Future research should explore the mechanisms by which deaf
spaces confer mental health benefits, enabling the development of targeted interventions to support deaf youth.

All respondents to our survey were deaf adults. It is acknowledged that the situation for deaf children today may be
different due to advances in technology including hearing aids and particularly the advent of cochlear implants which are
now often fitted during infancy. Nevertheless, even with hearing aids or cochlear implants, deaf children still continue to
experience communication challenges. These challenges may arise due to factors like delayed language acquisition, whether
speech or sign language, lack of access to fluent sign language models, inconsistent device use, or the limitations of assistive
technology in certain environments. Spoken language may still not be fully accessible (Hamilton & Clark, 2020; Humphries
et al,, 2014; Spellun & Kushalnagar, 2018). Even for a child who seems to be benefiting from an assistive hearing device, the
early learning of sign language provides additional advantages (M. L. Hall et al., 2019; Humphries et al, 2012; Humpbhries
et al,, 2019; Kushalnagar et al.,, 2010). Early exposure to visual language input can support the development of language and
phonological memory in deaf children with cochlear implants (Delcenserie et al., 2024). Davidson et al. (2014) also found that
natural sign language input does not impede spoken language development and may help counteract the adverse effects of
early auditory deprivation. Considerable variability and individual difference exists in speech and language outcomes in deaf
adults and children who have received implants (Pisoni et al., 2017). A British study of English speech and language outcomes
of 418 children who had received a cochlear implant between 1998 and 2019, found that the majority of children (65%) had
severe language delays or were unable to be tested.
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In terms of schooling, research by Lee et al. (2022) showed that adolescents with bilateral cochlear implants adapted well
to mainstream schools. However, they faced challenges in communication and forming friendships, and their school adjust-
ment was influenced by their receptive vocabulary skills. Further in a 2018 study, Goldblat and Most (2018) found that ado-
lescents and young adults who were not proficient in either speech or sign language did not develop a distinct cultural
identity highlighting that communication proficiencies were critical for developing defined identities.

This suggests that parents should be encouraged and not discouraged to learn and use sign language with their child and
that all deaf children including those using audiological devices have the opportunity to be exposed to bilingual bimodalism,
interact with deaf peers and have access deaf spaces.

Policy and practices implications

For most deaf people, sign language remains the most accessible language (Glickman et al,, 2020; M. L. Hall et al.,, 2019).
Bilingual education programmes that consistently use both Auslan and English (written and/or spoken) were first established
in Australia in the early to mid-1990s. However, schools are not obligated to teach deaf students using Auslan, nor are teachers
of the deaf required to be Auslan fluent. Consequently, due to teachers’ limited language skills and the widespread practice
of mainstreaming in Australia, deaf children are predominantly taught through English (Komesaroff & McLean, 2006). Even in
cases where interpreters are employed to facilitate communication between teachers and deaf students in mainstream classes
or schools with deaf facilities, they are not required to hold a certification from the national interpreting accreditation authority.

With the exception of deaf children with deaf parents who can access sign language from birth, most deaf children also
experience barriers in accessing language within their family. Up to 70% of deaf children lack sufficient language during their
first years of life (Grote et al,, 2024). To address communication barriers for deaf children, medical and health practitioners, as
well as early intervention specialists, could prioritise improving their knowledge and increasing community awareness of the
benefits of sign language for deaf children (Humphries et al., 2017; 2024). Such efforts could better equip professionals and
hearing parents of deaf children with the tools to support communication, foster inclusion within the family environment, make
informed educational placement decisions, and develop skills for raising deaf children (Humphries et al., 2019). Employing more
deaf professionals to work with deaf children and their families would also align with international best practice. Examples can
be found in Norway (Nordhagen, 2022), the United Kingdom (Hoskin et al., 2022) and the USA (The Hands and Voices Off to a
Great Start, 2024). Deaf spaces offer opportunities to meet deaf adults, who could act as cultural and linguistic role models and
help families integrate into the deaf community while fostering identity development and a sense of belonging (Giaouri et al.,
2022; Hamilton & Clark, 2020; Humphries et al,, 2022). Access to media and literature that authentically portray deaf people
could further supplement these interactions, providing children with relatable and inspiring representations (Clerck & Golos, 2020).

Additional public investment is also required to ensure deaf children and their families can access early sign language
intervention, including whilst attending deaf-specialist service providers and schools (M. L. Hall et al,, 2019). In Australia, fam-
ilies with deaf children are able to apply to access government funding such as the National Disability Insurance Scheme
(NDIS) to subsidise Auslan learning in the home. However, there is no consistency in the amount of funding provided despite
participants having similar needs (Barr et al., 2021) and inequity in public funding models (Nickless et al., 2023).

Consistent with prior studies (Berry, 2017), our findings challenge the assumption that mainstream education is universally
beneficial for deaf children. Studies have shown that deaf students in mainstream schools often experience disconnection
from their hearing peers, along with feelings of isolation and loneliness due to communication barriers (Gentzke, 2024;
Sommers, 2014). Olsson et al. (2018) reported that deaf students in specialist schools were more willing to participate in
classroom discussions, had greater satisfaction with their social environment, and formed stronger friendships compared to
their deaf peers in mainstream schools. However, these students were also absent from school more frequently than those in
mainstream schools. Deaf schools and facilities, where deaf children are educated with deaf peers and with teachers fluent
in sign language are thought to create linguistically rich environments where students can communicate freely in sign lan-
guage, and develop a strong sense of identity and social inclusion (Angelides & Aravi, 2006). They also build confidence in
ways not always achievable in mainstream settings (Knoors, 2016).

In Australia, the trend towards mainstreaming deaf students has been influenced by several factors, including the intro-
duction of newborn hearing screening programs (Wake et al., 2016), and technological innovations such as cochlear implants
(Raeve et al,, 2012). More recently, the national Royal Commission into Violence, Abuse, Neglect and Exploitation of People
with Disability made a significant recommendation to phase out special/segregated schools by 2051. This includes prohibiting
the establishment of new special facilities within mainstream schools from 2025 and ending new enrolments in special
schools by 2032 (Disability Royal Commission, 2023). These changes will also affect deaf schools and facilities. Our findings
emphasise, as Berry (2017) argues, the importance of a nuanced approach to deaf education, particularly with regard to the
mental health and well-being of deaf students.

In addition to educational settings, deaf children could benefit from sustained support from government and service pro-
viders to access deaf spaces, such as deaf clubs and community events. These spaces foster a sense of belonging, cultural
identity, and community connection (Hadjikakou & Nikolaraizi, 2011). Funding to deaf-led organisations, deaf clubs and
deaf-owned and led spaces would provide dedicated youth programs, mentorship opportunities with deaf role models, and
regular community events.
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Limitations and strengths

Our study findings may be influenced by volunteer bias, as participants who took part in our survey may have been more
motivated to contribute due to a personal interest in mental health. The prevalence of self-reported mental health outcomes
was considerably higher in our sample, with 83% reporting anxiety, 85% reporting depression, and 53% reporting suicidal
ideation. These estimates are higher than those reported by the ABS, which found that 14.8% of the Australians who are deaf
or have a hearing loss experience anxiety and/or depression. One possible explanation for this discrepancy is that the ABS
survey focussed on one point in time when collecting data for mental health outcomes, whereas our survey included partic-
ipants with lifetime experiences of adverse mental health. Whilst this bias may have influenced prevalence estimates, it is
unlikely to have materially changed the internal relationships between our exposure (communication access) and outcome
(mental health) variables, or the overarching conclusions of the study.

Our study is further limited by our relatively small sample size, which may have reduced the power to detect significant
relationships. Moreover, the cross-sectional study design limits any causal implications of these findings. More robust longitu-
dinal and/or randomised controlled study designs with larger sample sizes is needed to confirm these findings in the future.
Notwithstanding, our survey remains the largest sample of deaf Australians studied on this topic.

Other limitations include that the majority (>85%) of our participants were fluent in Auslan and our findings therefore may
not be generalisable to deaf adults today who have access to improved assistive hearing devices and use oral speech for
communication. This is likely because promotion of our survey was primarily done through deaf community networks and via
social media targeted to sign language users. Furthermore, our sample was focussed on adults who became deaf prior to age
5 when assistive hearing devices were not as advanced or as available as they are today. Whilst this may limit the generalis-
ability of our results, our findings still have important implications for deaf children today who experience communication
access challenges, regardless of whether they use assistive hearing devices or not (as per our discussion above). Participant
age was also excluded from the survey due to a data collection error. Future studies should aim to recruit a more diverse
sample of deaf people with varying communication preferences and better account for potential confounding factors
such as age.

A major strength of this study was its design and leadership by a researcher with lived deaf experience. This ensured
culturally appropriate recruitment and data collection and allowed for a nuanced and authentic perspective that likely
enhanced the study’s design and relevance. In contrast, the majority of research on deaf populations is conducted by hearing
researchers (Kusters et al., 2017), who often lack close associations with the deaf community and may frame deafness as a
disability, leading to mistrust among deaf people. This mistrust is exacerbated as the outcomes of research are often not
communicated back to the research participants (Kusters et al., 2017). Our research team prioritised reciprocal communication
between the lead researcher and participants, as evidenced by regular online posting of Auslan video updates during the
research process, which fostered trust and engagement within the community.

Conclusion

Our study findings underscore the importance of creating inclusive environments for deaf children, especially by facilitating
communication access and increasing inclusion within family and educational settings and promoting access to deaf spaces.
Additional robust evidence is needed to clarify the causal pathways behind the observed associations with mental health
outcomes and whether the results differ if more people who use spoken language to communicate were participants. The
deaf community should be further prioritised in educational and health policy, practice, and research, in Australia and
internationally.

Notes

1. There are complexities and inconsistent utilisation of definitions associated with deafness. WHO describes a person with ‘hearing loss’ as
someone who is not able to hear as well as someone with normal hearing. However, within the context of this paper, the lower case ‘d’ (‘deaf’)
is used as an all-encompassing term to acknowledge different identities that a deaf or hard of hearing person may identify with. Reference:
World Health Organization (2024).

2. Deaf Facilities (also known as Deaf Units) involve deaf students grouped into specialised classes, within mainstream primary or secondary
schools. These facilities vary in their level of integration with regular classes, with deaf students typically supported by a teacher of the deaf
who may provide interpreting and tutoring within the mainstream classroom. Some Facilities/Units offer minimal social or academic integra-
tion, functioning as “mini schools for the deaf” within the larger school environment (Power, 2009).
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