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Highlights:
e Younger clinicians showed higher knowledge, attitudes, and practices on sign language
e Prior sign-language use strongly improved professional attitudes and practices
e Training gaps highlight need for targeted education in audiology and SLP programs

Abstract

Background and aims: Many parents rely on professionals for information to decide their children’s initial
communication mode. Although sign language is accessible to all children who are deaf, spoken language remains
inaccessible to many. Therefore, providing evidence-based professional counseling is crucial to guiding parents
in leveraging this golden window for language acquisition. This study aimed to assess the knowledge, attitudes,
and practices (KAP) of professionals regarding sign language.

Method: This cross-sectional study involved 199 audiologists (49.2%) and speech-language pathologists
(50.8%) who completed an online KAP questionnaire. The survey assessed three domains of sign language in
Individuals who are deaf and hard-of-hearing . The data were analyzed using descriptive and inferential statistics,
including multiple linear regression, to identify the factors influencing each domain.

Results: There was a strong positive correlation between KAP (p<0.001). Misconceptions, such as the belief that
“sign language hinders the speech learning ,” were common. Speech-language pathologists demonstrated better
performance in using sign language than audiologists (p<0.001), and younger practitioners exhibited higher levels
of knowledge and practice, suggesting the impact of recent training.

Conclusion: This study showed persistent professional beliefs that sign language may reduce children’s
motivation to learn” speech, overlooking the critical importance of language acquisition during sensitive
developmental periods. Since the unbiased attitude of the professional community is influenced by knowledge,
enhancing this'’knowledge base is expected to lead to more effective outcomes regarding the preservation of the
golden window for language learning among deaf children.
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Introduction:

Hearing loss can significantly disrupt an individual's ability to communicate effectively, potentially leading to
difficulties with spoken language as the primary means of communication [1]. These barriers can result in
substantial academic, vocational, emotional, and psychosocial challenges [2]. Consequently, individuals who are
Deaf or Hard of Hearing (DHH) may require alternative methods of communication to interact with their
environment, express their thoughts and emotions, and access educational and vocational opportunities [3, 4].
Furthermore, developmental language disorders observed in Individuals who are DHH compared with their
hearing peers can lead to incorrect labeling and subsequent misconceptions that they possess diminished cognitive
abilities or exhibit slow cognitive processing [5, 6].
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Communication options for Individuals who are DHH are diverse and multifaceted. Families and professionals
may select from a spectrum of In recent years, reputable research has demonstrated the high efficacy of spoken
language approaches, which aim to maximize residual hearing through technology such as cochlear implants and
hearing aids to develop spoken language as the primary mode of communication.However, despite the success
of auditory-based interventions for many, Sign language remains a vital and common choice among Individuals
who are DHH, playing a critical role in communication and educational development for those for whom spoken
language is not fully accessible or preferred [7]. The importance of teaching sign language either as a primary
language or alongside spoken language has attracted substantial attention from experts in audiology and speech-
language pathology [8]. Consequently, professional efforts are underway to facilitate acceptance and integration
into service delivery.

In the prevailing paradigm, language was previously defined as a phenomenon exclusive to auditory and oral
systems, with the assumption that real language can only be understood and produced through these modalities.
However, Williams’s linguistic analysis has critically revised this attitude by introducing visual and manual
modalities for perception and production, thus redefining the essential characteristics of language [9]. The
presence of all fundamental language components, including syntax, semantics, and pragmatics, within sign
languages affirms their status as complete and legitimate languages. Sign language is characterized by a
combination of hand shape, position, and movement, which together form a distinctive sign. Crucially, sign
language is not a universal phenomenon, and different countries have developed unique sign languages that
express different concepts, lexical items, and grammatical structures [9,10].

Research indicates that successful language acquisition whether spoken-or signed is the primary facilitator of
cognitive development. Sign language provides Individuals who are DHH with a visual-spatial communication
modality that actively engages multiple brain regions for information processing. Consequently, early language
access through this modality has been linked to enhancements in-various cognitive functions including memory,
visual processing, attentional control, and problem-solving capabilities [11]. Extensive research underscores the
importance of early exposure to language for fostering psychosocial growth and enhanced cognitive abilities.
Specifically, studies have indicated that timely sign language acquisition during the critical period can prevent
language deprivation and support speech fluency, vocabulary size, and academic achievement in bilingual
contexts [12, 13]. Choosing the best educational approach remains a subject of ongoing discussion among
specialists in audiology and speech-language pathology. While advocates of Auditory-Verbal and Oral
approaches emphasize the benefits of spoken language proficiency for integration into the hearing world,
supporters of Sign Language and Bilingual-Bicultural models argue that sign language guarantees complete
access to language input, mitigating the risks of incomplete acquisition that can occur with spoken language alone
[14, 15]. Thus, key considerations regarding the holistic development of individuals who are deaf involve
balancing these perspectives to prevent language deprivation.

Assessing the KAP of professionals involved in the field under study provides valuable information for health
decision-makers and policymakers. The importance, rationale, and application of this type of research within the
fields of audiology and speech-language pathology have been described in detail in our previous study [16]. KAP
studies were originally utilized in the fields of family planning and population studies within healthcare settings.
This research approach provides insight not only into the level of knowledge held by participants but also into
underlying beliefs and potential misconceptions that may hinder behavioral change related to the topic [16].
Despite the critical role of sign language, research on audiologist and speech-language pathologist knowledge,
attitudes, and practices regarding its integration into professional training and clinical practice is limited. For
instance, Cripps et al. found that while over 90% of speech-language pathology graduate students recognized
American Sign Language (ASL) as a human language, most felt inadequately trained to provide sign language
services [17]. Sager investigated the attitudes of audiology students towards deaf culture using the Attitudes
about Deafness scale and in-depth interviews. The study found that students who had taken ASL classes were
more open to use, but many still preferred spoken language approaches. The findings highlight the need for
audiology students to develop a deeper understanding of deaf culture and collaboration with the deaf community
[18]. Similarly, Wolderufael revealed that while Ethiopian teachers held positive attitudes toward sign language
in education, they faced significant challenges, including a lack of sign language skills, training, and knowledge
about teaching students who are DHH [19].

The study of knowledge, attitudes, and practices of specialists in the use of sign language for Individuals who are
DHH will enable the identification of existing knowledge and abilities, which will inform decision-making in



educational curricula, selected therapeutic approaches, and the design and provision of technology-based
services. This study aimed to investigate the knowledge, attitudes, and practices of audiologists and speech
therapists in using sign language for the rehabilitation and education of Individuals who are DHH.

Methods

This study was approved by the Research Ethics Committee of Iran University of Medical Sciences (IUMS),
Tehran, Iran (Ethics approval code: IR.IUMS.REC.1402.1185). All participants were informed about the purpose
of the study, and written informed consent was obtained prior to participation. Participation was voluntary, and
confidentiality and anonymity of the collected data were strictly maintained throughout the study. The study was
conducted in accordance with the principles of the Declaration of Helsinki.

This study aimed to assess the KAP of audiologists and speech-language professionals regarding the use of sign
language in rehabilitation processes, utilizing the KAP study guidelines in audiology and speech-language
pathology [16] and the ChecKAP checklist [20]. The primary objective was to identify barriers and facilitators
related to the use of sign language and examine the relationship between knowledge and attitudes toward
professional practices.

Population
The target population comprised audiologists and speech-language pathologists (SLP) with clinical experience
in working with Individuals who are DHH.

Questionnaire design and development

The development of the questionnaire followed a multistage process. An initial item pool was generated through
a targeted literature review of relevant studies complemented by a series of structured expert panel meetings.
Item formulation was directly guided by the primary and secondary objectives of the study, and the questions
were organized into three sections: knowledge, attitudes, and practices.

For each proposed item, an item specification sheet was prepared during the expert panel sessions, documenting
its reference source, relevance to specific study objectives; and the rationale for inclusion. To maximize content
coverage, approximately three times the anticipated final number of items was generated. Throughout item
drafting, emphasis was placed on clarity, linguistic simplicity, avoidance of bias, and elimination of content that
could potentially generate gender, cultural, or religious sensitivity. In this stage, the preliminary questions were
evaluated by a panel of ten experts, comprising five audiologists and five speech and language pathologists. The
assessment of face and content validity was conducted using the Content Validity Index (CVI) and Content
Validity Ratio (CVR), both of which confirmed the adequacy and relevance of the items. At the item level, items
with an [-CVI >0.78 were considered acceptable. Based on Lawshe’s method, items with a CVR >0.62 (for 10
experts) were retained. The overall scale content validity (S-CVI) demonstrated excellent validity.

In the final research team meeting, a consensus was reached on the definitive set of items for each domain, and
the response format was formally approved. The final version of the questionnaire consisted of three domains:
knowledge (15 items), attitude (15 items), and practice (15 items), comprising a total of 45 items. These items
were finalized following expert review and content validity assessment.

In the Knowledge section, a combination of multiple-choice and open-ended questions was employed to assess
both general and domain-specific knowledge. The attitude section used a Likert scale, enabling participants to
express varying degrees of agreement or disagreement with statements pertaining to sign language. The practice
section included both multiple-choice and open-ended items, and focused on the practical application of sign
language in the rehabilitation process. This rigorous design process was intended to ensure content validity,
minimize measurement bias, and enhance the comprehensiveness of the final instrument. Scoring was conducted
separately for the knowledge, attitude, and practice domains, with equal weighting of items within each domain.
Closed-ended items were quantitatively scored, while open-ended responses were coded descriptively and
analyzed qualitatively. Raw domain scores were used for statistical analyses. Content validity was established
using CVI and CVR.

Data collection and analysis
The final version of the questionnaire was uploaded to an online Porsline survey platform. Respondents were
first required to confirm that they had reviewed the study instructions, and then explicitly provided informed



consent to participate in the survey. After this step, the participants were presented with the demographic
information section, followed by the main body of the questionnaire. Completion of all items was mandatory;
submission could not be finalized if any field was left unanswered. Upon completion of the data collection, all
responses were coded and anonymized to ensure participant confidentiality, and the dataset was subsequently
analyzed using SPSS version 17.

Statistical analysis

In this study, continuous variables were expressed as mean + standard deviation or median (interquartile range,
IQR), and categorical variables as number (percentage). Differences in demographic categoricalvariables
between SLPs and AUDs were tested using the chi-square test. Spearman’s correlation coefficient was used to
examine the relationships between the KAP scores. In the univariable analysis, the relationship of KAP scores
with demographic/occupational characteristics was examined using the Mann-Whitney test‘and Kruskal-Wallis
test. In the multivariate analysis, multiple linear regression analyses were used to investigate the factors associated
with KAP scores. Data analysis was performed using IBM SPSS Statistics for Windows, version 17.0 (IBM
Corp., Armonk, NY, USA), and plots were illustrated using GraphPad Prism, version 8.0.1 (GraphPad Prism
Software Inc., San Diego, CA, USA). Statistical significance was set at p< 0.05.

Results

Participants' characteristics

A total of 199 participants (50.8% AUDs and 49.2% SLPs were included in the study. Demographic and
occupational characteristics (Table 1) revealed significant differences between the two professional groups: SLPs
were generally younger, had less overall working experience, less'experience with hearing-impaired individuals,
and a lower history of using sign language than AUDs (p<0.001 for all).

The relationship between KAP scores among all participants is presented in Table 2. Spearman's correlation
coefficient was used to assess the associations, revealing strong and statistically significant positive correlations
between knowledge and attitude (r=0.564, p <0.001), knowledge and practice (r=0.718, p <0.001), and attitude
and practice (r = 0.673, p < 0.001). Similar significant correlations were found when AUDs and SLPs were
analyzed separately (Table 2).

Descriptive statistics for the KAP scores are presented in Table 2. The overall mean knowledge score was
65.7+22.1, attitude score was 52.8+12.5, and practice score was 49.5+£20.1. (Table 2).

The univariate analysis revealed several significant associations. Knowledge scores were highest in younger
participants (20-30 years), males, and in those with less than 10 years of working experience. Attitude scores
were highest in the youngest and oldest age groups (20-30 and >50 years), those with a BSc degree, and
participants with experience working with the hearing-impaired or a history of sign language use. Practice scores
were highest in the youngest'age group, those with a BSc degree, individuals with a history of sign language use,
and SLPs compared with AUDs (p=0.018) (Table 3).

Multivariable linear regression (Table 4) identified key independent predictors for each domain:

Knowledge: Participants with a PhD scored significantly higher than those with a BSc (b=13.93, p=0.005). The
knowledge scores generally decreased with increasing work experience. Critically, a history of sign language use
was a significant positive predictor of knowledge (b=10.75, p=0.004). The model explained 20.0% of the variance
in the knowledge scores (R?=0.200).

Attitude: Attitude scores were lower in participants aged 30-40 years compared to those under 30 years (b=—5.45,
p=0.014), and lower for those with MSc degrees compared to BSc (b=—3.43, p=0.026). Experience working with
hearing impairments significantly predicted higher attitude scores (b=4.13, p=0.046). Notably, a one-point
increase in knowledge was associated with a 0.300 increase in the attitude score (p<<0.001). This model accounted
for 49.0% of the variance in the attitude scores (R?=0.490).

Practice: Participants over 50 years of age showed lower practice scores than those under 30 (b=—10.99,
p=0.032), and MSc degree holders scored lower than BSc degree holders (b=—4.08, p=0.039). Conversely, those
with more than 20 years of experience exhibited higher practice scores (b=10.03, p=0.024). A history of sign
language use was a strong positive predictor of practice (b=10.95, p<0.001). Importantly, SLPs demonstrated
significantly higher practice scores than AUDs (b=8.83, p<0.001). Both knowledge (b=0.38, p<0.001) and



attitude (b=0.64, p<0.001) were significant positive predictors of practice scores. This model explained 68.1% of
the variance in the practice scores (R?=0.681).

Discussion

This study investigated the KAP regarding sign language use in Individuals who are DHH among AUDs and
SLPs. Our findings enhance the understanding of how these professionals perceive and incorporate sign language
into their clinical practice, highlighting significant correlations between KAP scores and various demographic
characteristics, as well as clinical experience. The results revealed significant disparities and interrelationships
within the KAP scores, providing valuable insights into the current state of professional preparedness.in this
crucial area. Several demographic factors significantly influenced the KAP scores. Younger professionals (aged
20-30) consistently demonstrated higher knowledge and practice scores, possibly reflecting exposure to more
contemporary training methods and curricula emphasizing inclusive practices. The majority of individuals with
an undergraduate degree who were under 30 years old reported having received training in sign language, whereas
among those over 30, affirmative responses to the question “Have you received training in sign language?” were
rare. This finding indicates that education has an impact on the attitudes of professionals in this field. Further
research is required to confirm this unexpected result. Conversely, the lower attitude scores among 30—40-year-
olds warrant further investigation, potentially hinting at the impact of evolving professional standards and the
need for continuing education opportunities. More than 70% of individuals under the age of 30 consider sign
language an effective means of communication, whereas this percentage is significantly lower in people over 30.
This indicates that younger individuals possess more up-to-date knowledge, as recent studies confirm that sign
language is indeed an effective communication tool for Individuals who are DHH [21]. Therefore, it is essential
to incorporate these topics and the latest related knowledge into the training of professionals to provide optimal
support for these clients. This pattern was particularly evident in‘responses to the question, ‘What is the optimal
time for receiving sign language training in individuals who are hard of hearing or deaf?’ Despite substantial
evidence emphasizing that language acquisition in the early years of life is critical for achieving higher levels of
linguistic proficiency, fostering cognitive development, and enhancing academic performance, a considerable
proportion of respondents aged over 30 years identified the school-age period as the most appropriate stage for
such training.

The significant impact of prior professional experience with the DHH populations, as well as the personal use of
sign language in service delivery, on KAP scores is clinically relevant. Direct exposure to sign language and the
DHH community fosters deeper understanding and more positive attitudes, ultimately translating into improved
professional performance. Notably, these professionals considered the use of sign language to be more important
than other specialists for enhancing professional competency and therapeutic skills. Higher knowledge scores
and more positive attitudes among therapists with greater experience underscore that providing services to
Individuals who are DHH in a language in which the practitioner is proficient combined with prior experience in
conducting assessment, therapeutic, or educational sessions leads to better practice. Such experiences enrich the
clinician’s professional practice, an effect that is reflected in their deeper understanding and a more positive
outlook toward this population.

From the perspective of the differences between professionals, although no statistically significant variations
were observed between SLPs and AUDs in terms of knowledge and attitude scores, SLPs demonstrated higher
practice scores. This tendency may be rooted in the prevailing perspective among SLPs that communication
should be taught using any available means and that mastery of one language can facilitate the acquisition of
subsequent languages. Such a viewpoint appears to shape their clinical approaches, leading to a greater likelihood
of incorporating sign language into therapeutic interventions, actively pursuing sign language learning, and
practically recommending its use to families and Individuals who are DHH and their families [22, 23]. The
significant positive correlations between knowledge, attitude, and practice scores across both AUDs and SLPs
strongly support the hypothesized link between theoretical understanding and practical application. Professionals
with greater knowledge demonstrated more positive attitudes and better practices, highlighting the importance of
robust training programs focused on sign language competency. This aligns with established educational theories
suggesting that knowledge acquisition precedes positive attitudes and ultimately influences behavior [24, 25].
The high R? values in the multivariate analysis further emphasize the substantial explanatory power of these
relationships, particularly for practice (68.1%), suggesting that interventions aimed at enhancing knowledge may
significantly improve practice. These findings underscore the necessity of implementing educational programs



and continuous professional development initiatives aimed at enhancing sign language knowledge, fostering
positive attitudes, and improving practices among AUDs and SLPs Integrating hands-on experiences with the
deaf community and comprehensive sign language instruction into existing curricula is essential. The
demonstrated influence of academic training on awareness and attitude among younger professionals further
reinforces this imperative.

Despite the absence of evidence indicating that learning sign language is easier for children than acquiring spoken
language and the lack of empirical support for concerns that sign language acquisition may reduce children’s
motivation to develop speech skills [21], more than half of the respondents strongly agreed with the statement
that “learning sign language makes speech training more difficult.” This apparent discrepancy between empirical
evidence and prevailing attitudes highlights the need to examine underlying beliefs about language acquisition in
children who are DHH. While bilingualism is considered a cognitive skill and social advantage among the hearing
population [13, 21], the assumption that the use of sign language as a first language places Individuals who are
DHH at a disadvantage warrants further reflection and understanding the statement that “using sign language as
a first language reduces a child’s receptive language abilities” was also endorsed by more than half of the
respondents. This perception persists among professionals in the field, despite studies demonstrating that early
acquisition of sign language is associated with enhanced language development, improved neural functioning in
receptive brain regions, and the advancement of higher-order cognitive abilities, such as theory of mind and mind-
reading, as evidenced by various methodologies, including fMRI [26].

Given that more than 90% of deaf infants are born to hearing parents [27], these parents typically have limited
knowledge about sign language and the deaf community. Concerned about their child’s perceived inability to
communicate with society, they make communication method decisions under the influence of various factors
[28]. In the absence of accurate evidence-based counseling, these parents predominantly choose speech-based
approaches [21]. This choice is unsurprising when the only two options presented to them are oral communication
and sign language ,without adequate explanation from professionals about the critical importance of early
language acquisition, regardless of modality, and the consequences of language deprivation.

In response to the question, ‘Whose opinion most strongly. influences parents when choosing a communication
method?” Physicians ranked first, followed by hearing and speech specialists, with community members and
relatives ranking lower. Accordingly, raising awareness among professionals about the option of simultaneous
acquisition of both languages and their role in mitigating language deprivation enables them to provide accurate,
timely counseling when parents are particularly vulnerable to societal attitudes, fear of social stigma, and
unscientific advice from others. Therefore, professionals play a crucial role in correcting these misconceptions
by informing parents that sign language is a fully developed natural language and that its use does not preclude
spoken language development. Providing accurate, evidence-based information may help parents resist societal
pressure and avoid making clinical decisions driven primarily by stigma rather than by the child’s best linguistic
and developmental interests.

Recognizing that a deaf child who becomes proficient in sign language and a child who develops strong speech,
auditory comprehension, and lip-reading skills both experience satisfaction from these achievements underscores
that there is no reason to assume that such children, especially those who make good progress, cannot achieve
even greater satisfaction and success, as well as dual competence, when exposed to bimodal language input. The
COVID-19 pandemic-and the use of personal protective equipment such as face masks that obscured visual cues
and made speech comprehension difficult even for individuals with typical hearing [29], further highlighted the
critical importance of having multiple communication pathways.

The findings of this study confirmed the relationship between knowledge, attitudes, and their impact on
professional practice. One of the most important practice-related outcomes is the provision of up-to-date
evidence-based information to individuals and their families, which can play a critical role in shaping their
decisions and, consequently, the psychological, social, educational, and occupational future of the individual.
Encouragingly, within the professional community, knowledge and attitudes consistently demonstrated a strong
correlation, suggesting that increasing awareness can directly lead to improved practice. Given that more than
half of the respondents indicated their willingness to participate in skill-enhancement courses, if available, the
establishment of academic-level training programs, along with professional development workshops, appears to
be a necessary step. Such initiatives could substantially reduce the use of educational and therapeutic protocols
that prohibit the use of sign language in the education of DHH individuals’ practices that contribute to language
deprivation and its associated cognitive and social consequences [21]. The difficulty of learning sign language



among clinicians is one of the barriers reported by professionals regarding its integration into clinical approaches.
Researchers have sought strategies to address this issue. Numerous studies have examined the effectiveness of
advanced technologies in areas related to sign language [30], further strengthening the prospects of overcoming
this challenge.

Limitations

Despite the comprehensive efforts of the research team, the response rate was approximately 20% for the target
population. Although the respondent group encompassed considerable heterogeneity in geographic distribution,
age, and educational attainment, this limitation necessitates a cautious interpretation of the results. Furthermore,
the self-reported nature of KAP scores introduces potential response bias. Future longitudinal studies are
necessary to track changes in KAP scores over time, assess the effectiveness of interventions, and determine the
direction of associations between knowledge, attitude, and practice, given the cross-sectional'design limits causal
inference. It is also recommended that future studies explore comparative opinions of experts/on the use of sign
language and other therapeutic approaches.

Conclusion

Children who do not acquire a language within the critical period for language acquisition are at risk of failing to
achieve full linguistic competence. Although sign language is accessible to all deaf children spoken language
remains unattainable for many deaf infants and children. Therefore, timely evidence-based professional
counseling is of paramount importance in guiding parents to make well-informed decisions that capitalize on the
critical period for language acquisition. Such professional counseling is highly dependent on the knowledge,
attitudes, and experiences of professionals. Findings from this study highlight certain professional attitudes ,
particularly the perception that exposure to sign language might'delay or diminish motivation and capacity for
acquiring spoken language. The results also revealed that more than half of the participants expressed interest in
attending professional training workshops. Moreover, the observed trend of younger professionals demonstrating
higher levels of knowledge, more positive attitudes, and better performance underscores the need to address the
educational gaps through targeted academic training and hands-on professional training workshops.
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Table 1. Demographic and occupational characteristics of the participants

Field of study
Total (n=199) AUD (n=98) SLP (n=101) P
(%) (%) (%)
Age (y) <0.001
<30 62 (31.2) 24 (24.5) 38 (37.6)
30-40 60 (30.1) 26 (26.5) 34 (33.7)
40-50 50 (25.1) 24 (24.5) 26 (25.7)
> 50 27 (13.6) 24 (24.5) 3.0
Sex 0.250
Male 75 (37.7) 33 (33.7) 42 (41.6)
Female 124 (62.3) 65 (66.3) 59 (58.4)
Education 0.170
BSc 90 (45.2) 40 (40.8) 50 (49.5)
MSec 83 (41.7) 41 (41.8) 42 (41.6)
PhD 26 (13.1) 17 (17.3) 9 (8.9
Working experience (y) <0.001
<10 85 (42.7) 37 (37.8) 48 (47.5)
20-30 68 (34.2) 24 (24.5) 44 (43.6)
>20 46 (23.1) 37 (37.8) 9(8.9)
Experience working with the 0.001
hearing impaired
No 28 (14.1) 6 (6.1) 22 (21.8)
Yes 171 (85.9) 92 (93.9) 79.(78.2)
History of using sign language <0.001
No 145 (72.9) 57 (58.2) 88 (87.1)
Yes 54 (27.1) 41 (41.8) 13 (12.9)
Field of study
AUD 98 (49.2)
SLP 101 (50.8)

Abbreviation. BSc, Bachelor of Science; MSc: Master of Science; PhD: Doctor of Philosophy; SLP: Speech Language Pathology or
Pathologist; AUD: Audiologist.
P-values are based on the Chi-square test

Table 2. Descriptive statistics and correlations among study variables in total and by field of study.

Field of study Range Mean (SD) Median [IQR] Knowledge(r) Attitude (r Practice(r)
)

Total (n=199)

Knowledge 5.9-100 65.7 (22.1) 70.6 [52.9 - 82.4] 1

Attitude 11.9-76.2 52.8 (12.5) 54.8 [44.0 - 63.1] 0.564 1

Practice 10.7 —100 49.5 (20.1) 50.0 [32.1 - 64.3] 0.718 0.673 1
AUD (n=98)

Knowledge 5.9-94.1 63.7 (20.5) 64.7 [52.9 - 76.5] 1

Attitude 22.6 —76.2 54.2 (12.6) 56.0 [47.0 - 64.3] 0.537 1

Practice 10.7 - 100 46.7 (20.6) 46.4 [32.1 - 60.7] 0.641 0.766 1
SLP (n=101)

Knowledge 5.9-100 67.7 (23.6) 70.6 [50.0 - 91.2] 1

Attitude 11.9-75.0 51.5(12.4) 53.6[42.9 - 61.9] 0.630 1

Practice 143 -92.9 52.2(19.2) 53.6[39.3 - 67.9] 0.746 0.643 1

Abbreviation: SD, Standard Deviation; IQR: Interquartile Range; SLP: Speech Language Pathologist; AUD: Audiologist.
Correlations were calculated using Spearman's correlation coefficient.
All correlations were significant at 0.001 level (p<0.001).



Table 3. Univariable analysis of the relationship of knowledge, attitude, and practice with demographic and occupational characteristics

of the participants.

Knowledge Score

Attitude Score

Practice Score

Median (IQR) P Median (IQR) P Median (IQR) P

Age (y) <0.001 <0.001 0.001

<30 76.5 [70.6 to 88.2] 58.3[51.2 to 63.1] 60.7 [49.1 to 67.9]

30-40 58.8 [42.6 to 76.5] 44.6 [38.1 to 56.0] 42.9 [28.6 to 52.7]

40-50 64.7 [41.2 to 88.2] 51.2[45.8 to 61.9] 48.2 [28.6 to 67.9]

>S50 64.7[47.1 to 76.5] 65.5[52.4 t0 67.9] 50.0[39.3 to 64.3]
Sex 0.036 0.171 0.203

Male 76.5[52.9 to 88.2] 56.0 [45.2 to 64.3] 53.6 [35.7 to 67.9]

Female 64.7 [52.9 to 80.9] 52.4[43.2 to 62.8] 46.4 [29.5 to 64.3]
Education 0.596 0.026 0.008

BSc 70.6 [52.9 to 82.4] 58.3[47.3 to 63.4] 51.8 [42.9 to 67.9]

MSc 64.7 [41.2 to 82.4] 53.6 [38.1 to 59.5] 39.3 [28.6 to 64.3]

PhD 64.7 [52.9 to 88.2] 51.2 [42.9 to 63.4] 46.4 [25.0 to 64.3]
Working experience (y) <0.001 <0.001 0.001

<10 76.5 [64.7 to 88.2] 58.3[48.2 to 63.1] 57.1[46.4 to 67.9]

10-20 58.8 [42.6 to 76.5] 47.0 [42.0 to 56.0] 42.9 [28.6 to 53.6]

>20 64.7 [39.7 to 76.5] 61.9[43.2 to 67.9] 50.0 [32.1 to 65.2]
Experience working with 0.436 0.021 0.803
the hearing impaired

No 64.7 [52.9 to 76.5] 50.0 [38.4 to 56.0] 48.2 [32.1 to 62.5]

Yes 70.6 [52.9.t0'82.4] 56.0[45.2 to 63.1] 50.0 [32.1 to 64.3]
History of wusing sign 0.086 <0.001 <0.001
language

No 64.7 [41.2 to 82.4] 52.4 [41.1 to 59.5] 46.4 [28.6 to 60.7]

Yes 70.6 [58.8 to 82.4] 63.1[52.4 to 67.0] 60.7 [50.0 to 78.6]
Field of study 0.130 0.106 0.018

AUD 64.7 [52.9 to 76.5] 56.0 [47.0 to 64.3] 46.4 [32.1 to 60.7]

SLP 70.6 [50.0 to 91.2] 53.6[42.9 to 61.9] 53.6[39.3 to 67.9]

Abbreviation. b, Regression Coefficient; CI, Confidence Interval; BSc, Bachelor of Science; MSc, Master of Science; PhD, Doctor of

Philosophy; SLP, Speech Language Pathology or Pathologist; AUD, Audiologist



Table 4. Multivariable analysis of the relationship of knowledge, attitude, and practice with demographic and occupational

characteristics of the participants.

Knowledge Score

Attitude Score

Practice Score

b* (95% CI) P b (95% CI) P b (95% CI) P
Age (y)
<30 Ref. Ref. Ref.
30-40 =577 (-14.54 to 0.196 -5.05 (9.05 to - 0.014 2.85(-2.31t0 8.00) 0.277
3.00) 1.05)
40-50 2.88 (-9.02 to 0.633 -1.42  (-6.83 to 0.605 0.24 (-6.62 to 7.09) 0.945
14.79) 3.98)
>50 569 (-11.63 to 0.518 599 (-1.88 to 0.135 -10.99 (-21.03 to - '0.032
23.02) 13.86) 0.96)
Sex
Male Ref. Ref. Ref.
Female -5.63 (-11.82 to 0.074 0.89 (-1.94 t0 3.72)  0.535 1.55 (-2.04 to 5.15) 0.395
0.56)
Education
BSc Ref. Ref. Ref.
MSec 2.03 (-4.60 to 8.66) 0.546 -3.43 (-6.44 to - 0.026 -4.08 (-7.95 to - 0.039
0.42) 0:21)
PhD 1393 (4.16 to 0.005 -3.64 (-8.17 to 0.115 242  (-8.19 to 0.410
23.70) 0.89) 3.36)
Working experience (y)
<10 Ref. Ref. Ref.
20-30 -14.91 (-24.15 to - 0.002 -0.89  (-5.19 /to 0.685 -1.11  (-6.57 to 0.687
5.68) 3.42) 4.34)
>20 -22.44 (-37.22 to - 0.003 -0.15 (-7.02 to 0.965 10.03 (133 to 0.024
7.67) 6.71) 18.73)
Experience working with
the hearing impaired
No Ref. Ref. Ref.
Yes 3.61 (530 to 0.425 4.13 (0.08 t0 8.18)  0.046 -335 (-854 to 0.204
12.52) 1.84)
History of using sign
language
No Ref. Ref. Ref.
Yes 10.75 (3.48 to 0.004 3.08 (-0.30 to 6.45) 0.074 1095 (6.64 to <0.001
18.02) 15.26)
Field of study
AUD Ref. Ref. Ref.
SLP 6.32° (034 to 0.063 -0.74  (-3.79 to 0.632 8.83(4.971t012.70) <0.001
12.97) 2.31)
Knowledge score 0.30 (0.23t0 0.37)  <0.001 0.38 (0.28 t0 0.48)  <0.001
Attitude score 0.64 (0.45t00.82) <0.001
Model Characteristics
R? 20.0% 49.0% 68.1%
Adjusted R? 15.3% 45.7% 65.9%

Abbreviation. IQR, Interquartile Range; BSc: Bachelor of Science; MSc: Master of Science; PhD: Doctor of Philosophy; SLP: Speech
Language Pathologist; AUD: Audiologist ;Ref: Reference
* Regression coefficient



