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Health Interpreters enable effective communication between health practitioners and patients with limited knowledge of the predominant language. This study developed and evaluated a training session introducing Health Interpreters to genetics. The online training was delivered multiple times as a single 2-h session comprising lectures and activities. Participants completed questionnaires (pre-, post-, and 6-months follow-up) to assess the impact of training on knowledge, attitude, self-efficacy, and self-reported practice behaviour. Questionnaires were analysed using descriptive statistics, Fisher’s Exact, or independent t-test. In total, 118 interpreters participated in the training sessions. Respondent knowledge improved, with gains maintained at 6-months (p < 0.01). There were no changes in self-efficacy, and attitudes. Training did not change self-reported practice behaviour, but there was notable pre-existing variability in participants’ methods of managing unknown genetic words. Most respondents agreed that training was useful (93%) and relevant (79%) to their work. More respondents reported learning more from the case study activity (86%) than the group activity (58%). Health Interpreters found the training acceptable and demonstrated sustained improvement in knowledge of genetic concepts. Increased delivery of this training and associated research is needed to assess findings in a larger cohort and to measure the impact on patients.
Keywords: genomics, genetics, education, medical interpreter, health interpreter, culturally and linguistically diverse, implementation, evaluation
INTRODUCTION
Health Interpreters provide a vital service within health systems for patients with limited knowledge of the predominant local language. Their involvement in clinical care is associated with improved quality of healthcare (Karliner et al., 2007). Relaying clinical information accurately to patients is a well-known barrier to effective clinical care, even to native speakers (Meuter et al., 2015). Patients with limited proficiency in the local language may experience further barriers, especially in a situation with technical terminology or high stress (Booth and Tickle, 2003; Cohen et al., 2005). In Australia, 22.2% of households speak one of over 300 languages-other-than-English (LOTE), including sign-languages (Australian Bureau of Statistics, 2016). Mandarin (2.5%), Arabic (1.4%), Cantonese, Vietnamese and Italian (1.2%) are the most common LOTE (Australian Bureau of Statistics, 2016). Since 2008, Australia’s public health services have provided Health Interpreters, free of charge, for patients with limited English at the request of the patient or clinician (Australian Commission on Safety and Quality in Healthcare, 2008). Clinicians are discouraged from using non-professional interpreters (e.g. family members) (Queensland Health Interpreter Service, 2007), as use of non-professional interpreters in health settings is associated with poorer clinical outcomes (White et al., 2018).
Over the last decade genomic testing in clinical care has been increasing (Gaff et al., 2017; Burns et al., 2019; Stark et al., 2019; Vidgen et al., 2021). Training in genetic and genomic terminology for Health Interpreters and non-specialist interpreters who work in medical settings has been identified as an unmet area of need to improve patient outcomes (Krieger et al., 2018; Lara-Otero et al., 2019; Uebergang et al., 2021). This was supported by anecdotal reports of challenges in working with health interpreters from clinicians within the local genetics service. In Australia, interpreters of common LOTE working in medical settings have additional qualifications, with training delivered in the LOTE and a qualification as a certified specialist health interpreter (National Accreditation Authority for Translators and Interpreters, 2020a). However, interpreters working with a LOTE with limited diffusion in the community do not have access to additional language-specific health interpreter training. These interpreters work as paraprofessionals as either certified provisional or recognized practising interpreters (National Accreditation Authority for Translators and Interpreters, 2020a). Language skills in specialist areas of medicine come from work-based practice or post-certification professional development.
Post-qualification training of non-genetic health professionals in genetic and genomic concepts is common for physicians, nurses, and allied health professionals (Talwar et al., 2017). This approach in professional upskilling in genetics and genomics has been effective in improving knowledge and, in some cases, has been demonstrated to positively impact clinical practice (Blazer et al., 2004; Carroll et al., 2009; Metcalf et al., 2010). These finding suggest a similar approach could benefit other trained professionals including interpreters. While internationally there are examples of health interpreter training in prenatal and paediatric genetic terminology (Roath et al., 2019; Roath et al., 2020), we could not identify any examples of general genetics training available to Australia’s Health Interpreters. Interpreters are required to participate in professional development activities, including short courses, as part of their certification for continued practice in Australia (National Accreditation Authority for Translators and Interpreters, 2020b). However, there is little research into the impact of short courses and one-off training sessions on their professional development.
Here we describe an interactive training session aimed to introduce Health Interpreters to basic genetic and genomic concepts and their clinical application. This study’s objective was to evaluate the training sessions’ effectiveness in improving Health Interpreters’ knowledge, attitude, confidence, and practice behaviour using genetic and genomic terms in their professional practice.
MATERIALS AND METHODS
Context
The training involved an interactive workshop-style session, delivered in English to a mixed language cohort of professionally qualified interpreters (see Supplementary Material S1 for health interpreters in the Australian context). It gave Health Interpreters that participated an introduction to key genetic and genomic terms that are applicable to clinical practice. The objective was for participants to be able to recognise genetic and genomic terms, in English, that are commonly discussed in clinical consultations. From the awareness and knowledge gained through the training, participants were encouraged to explore options for interpreting these words in the language(s) they interpret in their own time. The session was delivered three times using the online Zoom meeting platform (Zoom Video Communications, 2020) between July and August 2020. The online platform and method were selected due to local restrictions on in-person meetings caused by COVID-19. The training and associated evaluation was intended to assess changes in Health Interpreters knowledge and comfort in the use of genetic and genomics concepts in their professional practise (Figure 1A). Participants could claim professional development points for attending, which contributes towards continued certification by the National Accreditation Authority for Translators and Interpreters (Australia).
[image: Figure 1]FIGURE 1 | Summary of the training session and evaluation; (A) program logic for training session and evaluation, and (B) training session structure.
A genetic counsellor (LFF) and a genomic research academic with tertiary teaching experience (MEV) designed the content and format of the training session. The training content was based on the experiences of genetic counsellors working with interpreters in clinical practise. Interpreter service providers were consulted regarding the training session structure and delivery. The 2-h training session was comprised of three lectures and two activities (Figure 1B).
Participants and Recruitment
Interpreter service providers, which Queensland Health contracts to provide interpreters for the public health service, advertised the training session using promotional materials provided by Queensland Genomics (the sponsors). These providers advertised the training sessions to their contractors through direct email, newsletters, and social media posts.
Training session participants were recruited to the evaluation study via an invitation email with a webpage link to both the participant information sheet and the questionnaire. The email for the pre-training session questionnaire was sent to registered participants 1 week prior to the training session. The post-session questionnaire invitation was sent to participants immediately after completing the training sessions and was open for 1-week. The 6-months follow-up questionnaire invitation was sent to participants 6-months after the training session with the questionnaire open for responses for 1-week. Completing the surveys was voluntary and not a prerequisite for attending the training session or receiving professional development points.
Data Collection and Procedures
The training sessions were evaluated using online questionnaires: pre, post, and 6-months follow-up. The questionnaire applied the Theoretical Domains Framework (Atkins et al., 2017) as the underlying concept to frame questions to investigate participant changes: knowledge, attitudes, self-efficacy, self-seeking behavior for education, and self-reported practice behaviour. The questionnaires were intended to be linked through a self-determined code. Participants were asked to create a 7-character code using; first three letters of the month they were born, the last two numbers of their phone number, and the last two letters of the city they were born (Supplementary Material S2).
Each of the three questionnaires administered the same core 31-items, with post- and 6-months follow-up having additional questions. The response options for the questions included; rating scale, 5-point Likert scale, multiple-choice, and open text boxes. The core questions contained: 8-items assessing demographic information; 3-items assessing self-efficacy of understanding and interpreting genetic terms; 3-items assessing attitude on the importance of genetic health services to themselves or their family and their professional practice; 7-items evaluating self-assessed practice behaviours when interpreting genetic terms in a clinical appointment; and 10-items assessing knowledge of genetic concepts.
The knowledge questions were from a validated knowledge tool (Fitzgerald-Butt et al., 2016). In this study 10 of the 18-items from the validated knowledge tool were used (item numbers in the original publication: 1, 3, 4, 9, 12, 13, 14, 16, 17, and 18) (Fitzgerald-Butt et al., 2016). Item 16, “Humans have 20 pairs of chromosomes”, was validated as a false statement (Fitzgerald-Butt et al., 2016). A questionnaire tester in this study identified an inability to answer the question since it is true to state that humans have 20 pairs of chromosomes. However, it is false to state that humans have only 20 pairs of chromosomes. The investigators changed the item wording to “humans have 24 pairs of chromosomes” to create an unambiguously false statement.
In addition to the core questionnaire items, the post-questionnaire had an additional 10-items evaluating the participants’ training session experience (total 43-items in the post-questionnaire). The 6-months follow-up questionnaire had an additional 5-items capturing the experience of interpreting genetic concepts in the 6-months since the training session (total 36-items in the 6-months follow-up) (Supplementary Material S2).
Items, other than knowledge questions, were customised for this questionnaire. Before use, the follow-up questionnaire was pilot tested by Health Interpreters (n = 11) and all questionnaires were reviewed by content experts (n = 3). The follow-up questionnaire contained the same core questions as the pre- and post-questionnaires. Only the questions related to the training evaluation which were specific to the post-questionnaire were not included in the pilot test.
Data Analysis
Descriptive statistics were used to summarise data characteristics for the questionnaire responses. Association between demographic variables and questions related to the domains self-efficacy, attitude, and self-reported behaviour were compared using Fisher’s Exact test. Mean changes in knowledge between questionnaires were analysed with an independent t-test. For the 6-months follow-up questionnaire, comparisons were done for each of the domains between, 1) participants that sought additional education (self-seeking behaviour) and 2) participants that had post-intervention appointments, and those that did not.
For the analysis, the variables were collapsed into two or three categories. The variables age, years working as a Health Interpreter, and language interpreted were collapsed into three categories. The language categories were Asian, European and other languages (included African, Oceanian and Middle-Eastern) with languages categorised based on the region of language origin. For example, Spanish originated in Europe, so it is classified as a European language. Variables related to past training and work experience were reduced to two categories, with “unsure” combined with “no”. Likert scale questions for self-efficacy, attitude, and self-reported behaviour were reduced to two categories. The categories that expressed overall ease, positive attitude, and agreement were combined (e.g. strongly agree and agree), as were those that expressed overall difficulty, negative attitude, and disagreement (e.g. strongly disagree, disagree and undecided). Responses collected in open text fields for self-reported practice behaviour were thematically analysed by manual coding (MEV and PRM), using process previously described (Nowell et al., 2017). Results from the statistical analysis were considered to be significant when p ≤ 0.05. Analyses were conducted in Stata (version 15.1) (StataCorp, 2017).
RESULTS
Questionnaire Responses
There were 180 registered participants, with 118 participating in the training sessions. The pre-questionnaire was sent to 180 registered participants, 37 started answering the questionnaire (response rate 20.5%), but four were excluded as they were incomplete. There were 33 complete responses to the pre-questionnaire. Of the 118 participants who attended the sessions, 48 (response rate 40.7%) and 24 (response rate 20.3%) started the post and 6-months follow-up questionnaires, respectively. After excluding incomplete responses, 43 post responses and 22 6-months follow-up responses were included in the analysis. Of the respondents, six completed all three questionnaires as identified via the self-determined code. Given the very low sample size of linked data (n = 6), paired analysis suited to longitudinal datasets was not possible due to a lack of power in the analysis. Unpaired statistical methods were used for the analysis of this data.
Training Session Participant and Questionnaire Respondent Demographics
Training session participants (n = 118) interpreted 49 spoken languages, 26 of these languages were interpreted by one participant. No sign language interpreters attended. The majority of training session participants interpreted Asian languages (59.8%), with Mandarin (24%), Vietnamese (13%), Arabic (6%), and Korean (6%) being the most common. Interpreter languages (by region) were similar between training session participants and the questionnaire respondents (Table 1).
TABLE 1 | Socio-demographic characteristics and professional experience of questionnaire respondents, and languages interpreted by training session participants.
[image: Table 1]There was no statistical difference between demographic variables of the questionnaire respondents across the three response points (Table 1 and Supplementary Material S3, Supplementary Table S1). Respondents tended to be women (pre: 90.9%; post: 90.7%; 6-months follow-up: 72.7%) with more than 6 years interpreting experience (pre: 54.5%; post: 62.8%; 6-months follow-up: 50%), and without educational experience of genetics or genomics (pre: 57.6%; post: 57.1%; 6-months follow-up: 77.3%) (Table 1). Over a quarter of respondents had previously interpreted for genetic health services (pre: 27.3%, post: 27.9%; 6-months follow-up: 31.8%).
Between Questionnaire Analysis to Assess Changes Over Time
Knowledge of basic and applied genetic concepts improved significantly after the intervention (pre mean = 6.7, post mean = 8.7; pre-post t-test p < 0.0001) and remained consistent in the 6-months follow-up (6-months follow-up mean = 8.5; pre-post t-test p = 0.0002) (Figure 2A). Compared to the pre questionnaire, the “I do not know” response rate significantly reduced after the training session in the post (pre mean = 1.5, post mean = 0.2; pre-post t-test p < 0.0001) and 6-months follow up questionaries (pre mean = 1.5, 6-months follow-up mean = 0.6; pre-post t-test p = 0.0005) (Figure 2B). While there was an increase in this response option between post and 6-months follow-up, the change did not reflect a change in overall knowledge. There was no statistically significant difference in self-efficacy or attitude (Supplementary Material S3, Supplementary Table S2).
[image: Figure 2]FIGURE 2 | Box-plot of questionnaire respondent knowledge pre-post and 6-months follow-up from the training session: (A) the number of correct responses to knowledge questions (Total 10 questions), and (B) the number of times respondents selected the ‘I do not know’ response option for knowledge questions.
There was no change in self-reported behaviour after attending a training session. “Asking the clinician to rephrase or explain” was the most common action for “words not known by the interpreter” and “words that do not have an equivalent in LOTE”, for both multiple-choice (Figures 3B & E) and open response questions (Table 2). The overall agreeability of using an English word or interpreter selected explanation of terms has a bimodal distribution pattern (Figures 3A,D,E &F). Some respondents provided a mix of options for managing unknown words or words without an equivalent in LOTE in the open response question. Others indicated that asking the clinician to clarify was their only acceptable strategy, using terms such as “mouthpiece” and “conduit” to emphasise the clinician’s responsibility for judgment and explanations.
[image: Figure 3]FIGURE 3 | Bar graphs of questionnaire respondent level of agreement of practice behaviours when: they do not know the English word used: (A) use the English word, (B) ask health service client to rephrase or explain, (C) use similar word or phrase; and there is no equivalent word in LOTE, (D) use the English word, (E) ask health service client to rephrase or explain, (F) use a similar word or phrase.
TABLE 2 | Thematic summary of open response questions related to practice behaviour.
[image: Table 2]Post-Intervention Self-Seeking Behaviour (Education) and Professional Experience Analysis
In the 6-months after the training session, over half of the respondents sought additional learning on genetics, either from materials provided by the training session or through other sources (n = 13, 59.1%) (Table 1). However, there was no statistical significance for knowledge, self-efficacy, attitude, or self-reported behaviour between those who exhibited self-seeking behaviour (education) and those who did not.
Those respondents that had client appointments in the 6-months follow-up period (n = 4) identified having appointments with specialists in; genetics (1 appointment, n = 2), allergies and immunology (1 appointment, n = 1), breast and endocrine surgery (1 appointment, n = 1), gynaecology (2 appointments, n = 1), maternity and neonatal medicine (2 appointments, n = 1), and paediatrics (3 or more appointments, n = 1). No appointments were identified for general practice, or with specialists in cardiology, endocrinology, neurology, oncology, or nephrology. Most appointments where respondents interpreted genetic or genomic terms utilised telehealth or telephone communication. Due to COVID-19 restrictions on in-person appointments during the 6-months follow-up period, this may not represent the usual interpreter experience. Those respondents that had appointments after the training session where they used genetics terms considered it easier to understand genetic and genomic terms in English than those respondents that did not have appointments after the training session (Appointments = 75.0%; No appointments = 23.5%, p = 0.088) (Supplementary Material S3, Supplementary Table S2).
Program Evaluation
Respondents had high levels of overall agreement that the training session was clearly presented (93.0%) and informative (97.7%), with it being useful to their work (93.0%), with slightly fewer respondents considering it relevant to their work (79.1%) (Figure 4). Respondents felt that case studies within the training session improved learning (86.0%) more than the group activity (58.1%) (Figure 4). The difference was similarly reflected in the open responses. The use of case studies and quizzes were the most popular activities in the open response questions as they allowed respondents to reflect on the content of the presentations. The use of group discussions was not as well-received due to technical execution using the online platform, in particular communication methods in and between rooms, and the topic discussed (Figure 1). Respondents indicated that they would prefer group discussion on interpreter experiences and expectations during genetic consultation, or role-plays as alternative learning techniques.
[image: Figure 4]FIGURE 4 | Respondent perspectives of the training session. “Overall agreement” is provided as a percentage and is the combined percentage of “agree” and “strongly agree”.
Respondents felt the training session could be improved by delivering the content at a slower pace or over multiple sessions. Respondents identified that providing information or slides for the presentations before the training session would assist with participant expectations and support participant learning of complex topics. Respondents also indicated that they would like more examples of different diseases and more details on clinical interactions with genomics (Table 3).
TABLE 3 | Recommendations for developing training in genetic concepts for Health Interpreters.
[image: Table 3]DISCUSSION
Health Interpreters are an essential part of the equitable provision of quality healthcare to people with limited English language skills (Karliner et al., 2007). The use of Health Interpreters is associated with a range of improvements in clinical care for patients with limited English, including; improved clinical outcomes for patients, increased rate of access to health care, decreased admissions and improved patient satisfaction (Jacobs et al., 2001; Bernstein et al., 2002; Karliner et al., 2007).
Continuing professional development of health professionals, including the use of short educational interventions, is a common mechanisms for upskilling health workers (Samuel et al., 2021). The outcome metrics used to measure the success of professional development in healthcare vary considerably between studies depending on the theoretical domains applied to assess change, but changes in knowledge, practise behaviour or patient outcomes are often the focus (Samuel et al., 2021). These types of educational interventions are similarly used in the professional upskilling of Health Interpreters.
Genomics is being implemented across health services with increasing frequency, creating more medical appointments where these complex concepts are discussed. To improve patient outcomes, training in genetic and genomic terminology for Health Interpreters has been identified as an unmet area of need (Krieger et al., 2018; Lara-Otero et al., 2019; Uebergang et al., 2021). While there are some programs for Health Interpreter training in genetic sub-specialties (Roath et al., 2019; Roath et al., 2020), at the time of publication, there hasn’t been evaluation of their effectiveness.
In other studies assessing educational interventions in genetics training for healthcare workers, improved respondent knowledge is consistently observed despite variations in the mode of delivery and duration (Talwar et al., 2017). This was similarly observed in our evaluation of a genetics training session for Health Interpreters, with respondents’ knowledge increasing and being maintained 6-months after the training session. Maintenance of knowledge after an educational intervention does not always occur (Kempegowda et al., 2018). Although the use of “I do not know” response to knowledge questions increased between the post and 6-months follow-up questionnaires, it did not correspond to a change in overall knowledge. However, it may indicate waning confidence in responding to knowledge-based questions. Educational interventions that involve 6-months follow-up, either by formal or self-directed learning, or where participants have professional experience during the 6-months follow-up period further improve knowledge retention and duration of knowledge retention (Masny et al., 2003; Lauer et al., 2014), which reflects adult education principles (McNeil et al., 2006).
The questionnaire assessed self-efficacy and attitude to self/family and professional practice in the context of genetics and genomics. There was no change in either domain observed in this study. Self-efficacy is context-specific within individuals, with day-to-day circumstances influencing perception and confidence about professional practice (Zamani-Alavijeh et al., 2019). The neutrality and lack of change in self-efficacy in professional practice could be attributed to situational variability encountered with the core task of interpreting complex terms between the clinical practitioner and non-English speaking clients.
Attitudes to the use of genetics in clinical settings by non-genetic health professionals are dependent on multiple factors including: their clinical specialty, clinical utility of testing in case management, and clinician’s consideration of the individual patient’s needs (Carroll et al., 2009; Paul et al., 2018). The Health Interpreters’ unchanging neutral attitude to genetics in professional practice could reflect the low number of appointments where they use genetics and genomics terminology. In responses to the training session experience, we saw very high overall agreement that the training session was “useful” (93.0%). However, fewer people agreed that it was “relevant” to their work (79.1%). Health Interpreters do not specialise in specific disciplines, rather they work across all areas of medicine. Therefore, it may take time to come across appointments that use this newly acquired knowledge and change attitudes towards relevance to their work. It is also possible that Health Interpreter attitudes will not change, as this group may perceive all medical terms to be equally important to their professional practice.
The presenters did note that participant questions during the training session often referenced their personal history and/or their family members’ histories rather than their professional practice or clients. This indicates that a number of participants found personal relevance in training by connecting genetic concepts and health services utility to their own family. Incorporating personal family elements may be a way of engaging participants in educational interventions in genetic and genomic concepts.
As is experienced with medical language in general, the English terminology for genetics and genomic concept often do not have equivalent words in LOTE. It is part of an interpreters’ professional practise to manage how terms are delivered, for example through the selection of equivalent words or requesting clarification by the speaker. When the interpreter is unaware of an equivalent word, or it does not occur in the LOTE, asking the clinical client for clarification is the preferred method identified by participants in this study. This practice reflects the Australian training practices and the interpreters’ professional code of ethics (Australian Institute of Interpreters and Translators, 2012). There was a bimodal distribution pattern in the responses to self-reported practice behaviour for using the English word and selecting LOTE equivalent - indicating that individual interpreters have different practice behaviour or perspectives. This practice reflects discourse analysis studies of interpreters in health settings that demonstrate how altering messages varies between interpreters (Gutierrez et al., 2017; Gutierrez et al., 2019). These differences in interpreting practice do not appear to be associated with language or culture but rather the individual (Krieger et al., 2018; Lara-Otero et al., 2019). They may be linked to broader concepts, such as the school of thought associated with initial interpreter training and the individual’s past professional experience. Equally, this may reflect individual clinical appointment differences, such as cultural compatibility or the rapport established between the interpreter and the non-English speaking client, rapport with the clinician, or confidence in the interpreted medical topic.
Future Education Recommendations
There is a lack of professional development opportunities for Health Interpreters in Australia and so there was strong support for this training, with requests from Health Interpreters to increase the scope of training to include other medical specialties. To meet the demand for training, the delivery format may need to be adjusted as using live online sessions may not be practical. This mode restricts availability for some users due to the inflexible timing of sessions, has high resource requirements for delivery, and requiring participants to have a reliable internet connection and an interruption-free environment. Other studies of genetic education have demonstrated effective knowledge increase in non-genetic health professionals when using self-directed online training programs and on-demand recorded sessions tailored to the needs of the specific health profession (Wallen et al., 2011; Kaur et al., 2019). The impact of these other learning formats is unknown for Health Interpreters and would require further investigation if applied to their profession. Here we outline some considerations for developing training in genetic concepts for Health Interpreters based on the presenters’ experiences and participant feedback (Table 3). Whilst technically challenging, future evaluation studies should aim to explore the impact of Health Interpreter educations not only on participants, but also on outcomes for patients and clinical services.
Limitations
The original design of this research was a linked longitudinal study. The main limitation was the insufficient amount of paired data for analysis, which necessitated unpaired methods for analysis. The analysis type weakens both the power and the longitudinal inference of the results. There were moderate responder rates for each individual survey but very low repeat responder rates. To maintain responder anonymity, we did not collect responder contact details. This meant we could not provide targeted reminders to those who did not complete follow-up surveys and could not provide professional development incentives for participating in the research. The researchers would consider methods for re-contacting participants to improve repeat response rates in the future. There is potential responder bias as only 18–32% of training participants completed each of the questionnaires. Based on the response rate and survey findings we would suggest that the evaluation method and domains explored be reassessed to determine if these metrics are suitable for the assessment training in the context of continuing professional development for Health Interpreters.
CONCLUSION
Research has identified that improving Health Interpreters’ knowledge of genetic and genomics concepts would improve their client interactions during genetic counselling sessions (Krieger et al., 2018; Gutierrez et al., 2019; Uebergang et al., 2021). This study demonstrated that short training sessions can be an effective way of improving Health Interpreter knowledge of genetic and genomic concepts relevant to the clinical practice of genetic health services. Here we demonstrate the first step - that the intervention positively impacts a Health Interpreter’s knowledge. The next step in determining the intervention’s value is examining the impact of Health Interpreter training on medical appointments where genetics is discussed from the perspective of the patient, the interpreters, and the clinical staff.
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Description

Health Interpreters do not necessarily come from a scientific or medical background. Educators should not assume prior
knowledge. More than 50% of questionnaire respondents had no prior genetics education. Up to 15% interpreted
languages of limited diffusion and did not have specific Health Interpreter qualifications

Multile short sessions covering asingle topic over weeks or months were suggested by respondents as a preferred pace of
delivery to help with the information uptake:

Use a fipped classroom format by providing resources before training (.., presentation slides). These can assist
participants during sessions delivered in real-time or used as a reference point later

Information on what they can expect from clinical interactions that involve genetics was a desired inclusion for respondents.
This content could be in the context of genetic health service appointments and other specialties. Although in this study,
most respondents’ appointments, where genetics was encountered during 6-months follow-up, were with non-genetic
medical specialties

Reinforcing concepts by health condition examples was preferred

Providing content in a way that engages Health Interpreters to think about genetics in the context of their own family.
Participants engaged with content when explained in the context of their own family

Respondents felt the presenter walkthrough of case studies and the associated use of quizzes was beneficial to their
leaming. Other activity styles suggested by respondents were role-play and group discussion of case studies or clinical
scenarios

Respondents indicated that the use of analogies, such as comparing the human genome to a library, was effective in
supporting their leaming
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