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Evaluation of a new, community-based screening program to detect
hearing loss in adult childhood cancer survivors in Switzerland —
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35 2. Abstract

36 Purpose: Childhood cancer survivors have an increased risk of long-term health

37  complications, including treatment-related hearing loss. Although early detection is

38 important, many adult survivors do not attend hearing screenings in clinical centers because
39 visits can be logistically or emotionally burdensome. The HEAR study tested an alternative,
40 community-based audiological screening option delivered in hearing aid shops in

41  Switzerland. We evaluated its effectiveness, including clinical outcomes and survivor

42  engagement, and developed a plan for potential implementation in clinical practice.

43 Methods: We invited childhood cancer survivors (CCS) registered in the Childhood

44  Cancer Registry and diagnosed with cancer before age 21 years to a free pure-tone

45  audiogram at hearing aid shops across Switzerland. Participants completed a baseline

46  questionnaire before the hearing test, and two follow-up questionnaires evaluating feasibility
47  and user experience. We gathered qualitative insights through semi structured interviews
48  with participants and hearing aid shop employees, and group discussions with healthcare
49  professionals. Interviews were analyzed using thematic analysis, and group discussions

50 using template analysis. We evaluated the program according to the RE-AIM framework,

51 incorporating both quantitative and qualitative data.

52 Results: Of 1604 invited CCS, 476 (30%) consented and 319 (20%) completed

53 audiometric testing. The program identified clinically relevant hearing loss in 71 participants
54  (22%) using the SIOP-Boston ototoxicity scale. Following the screening, five participants

55  acquired hearing aids. Both CCS participants and clinicians were open to this alternative

56  screening option and provided predominantly positive feedback. Together with clinicians, we
57 developed an implementation plan that outlines how this screening option could be

58 integrated into follow-up care.

59  Conclusion: This simple and accessible community-based screening option could

60 complement existing follow-up care, particularly for CCS who are no longer engaged in
61  structured follow-up care.
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63 3. Introduction

64 For many survivors of cancer during childhood, care does not end with cure. Survivors
65 face the risk of treatment-related late effects that include hearing loss from ototoxic

66 treatments such as cranial radiation and platinum chemotherapy, affecting around 10% of all
67  survivors [1,2]. Because these effects can appear years after treatment end, lifelong, risk-
68 based follow-up care is essential for early detection and intervention [3—-6].

69 In North America and Europe, risk-adapted follow-up care for pediatric childhood cancer
70  survivors (CCS) is usually provided at oncology centers where treatment occurred [7-9]. All
71  recommended examinations are organized in one location with specialists included as

72  needed (e.g., ear nose throat [ENT] specialist for hearing). When CCS become adults, they
73  transition to adult follow-up care. During transition, pediatric oncologists provide a treatment
74 summary with individualized follow-up recommendations. This summary guides future care,
75  which may be coordinated by an adult oncologist or hematologist, a general practitioner

76  (GP), or through a structured long-term follow-up (LTFU) program with a multidisciplinary

77  setup [7-9]. In Switzerland, several centers have LTFU programs for risk-based follow-up
78  care [10,11], but due to their high resource demands, only a limited number of CCS can be
79  served.

80 Many adult CCS do not attend recommended follow-up care [12—16]. In Switzerland,

81 only half [13] and in France, only one-third of adult CCS reported attending follow-up care
82  [12]. Factors that reduce participation in follow-up care include limited awareness of possible
83 late effects [14,17], long travel distances for examinations [14,18,19], financial burdens

84 related to medical visits [20,21], and the emotional impact of experiencing cancer and fear of
85 adverse findings [22,23].

86 To increase participation in follow-up, the HEAR study tested a new screening option for
87 CCS based in hearing aid shops [24]. Hearing aid shops in Switzerland offer hearing tests
88  for free to anyone. This option allows survivors to receive high quality audiological testing in

89 acommunity-based setting, outside medical facilities, which could reduce organizational
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90 effort, cost, and psychological burden. We determined feasibility, effectiveness, limitations,
91 andimplementation requirements of this screening option using the Reach, Effectiveness,
92  Adoption, Implementation and Maintenance (RE-AIM) framework [25,26].

93
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94 4. Methods

95 4.1 Study design
96 The HEAR study, a health service research project launched in 2021 at the University of
97  Bern, Switzerland, evaluated a community-based hearing screening program for CCS. The
98  study protocol has been published [24]. Participants were invited for audiometric testing at
99  hearing aid shops across Switzerland. We conducted a multimethod evaluation of the
100 program using questionnaires, interviews, and group discussions with participants and
101  stakeholders that included hearing aid shop employees and clinicians in (pediatric) oncology,
102  follow-up care, and ENT specialization. The RE-AIM framework guided the study design and
103 evaluation [25,26]. As this pilot study assessed feasibility rather than long-term integration,
104  we combined the implementation and maintenance domains. Supplementary Table 1 shows
105 the RE-AIM domains contextualized to our study.
106 The Ethics Committee of the Canton of Bern approved the HEAR study (2021-01624).

107  Participants provided informed written consent for study participation.

108
109 4.1 Study population
110 CCS eligible for the HEAR study were identified through the Childhood Cancer Registry

111  (ChCR), Switzerland’s national cancer registry for children diagnosed before age 21 [27,28].
112  We invited individuals aged 218 years, German or French-speaking, and potentially at risk
113 for treatment-related hearing loss due to chemotherapy or radiation to head, neck, or spine
114  [1,29-32]. We distinguished a high risk group treated with cranial radiation =230 Gray or

115 cisplatin/carboplatin, the standard risk group consisted of those who received any other

116  chemotherapy or cranial radiation <30 Gray, or any neck/spine radiation.

117
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118 4.2 The HEAR study screening program

119 All eligible CCS (N=1604) were invited by postal mail, with up to two reminders for

120 nonresponders (Figure 1). Consenting participants completed an online baseline

121  questionnaire and independently scheduled an appointment at a hearing aid shop of their
122  choice, all belonging to one nationwide company.

123 At the hearing aid shop, certified hearing aid acousticians (hearing aid technicians)

124  performed bilateral pure tone audiometry (125 to 8000 Hz), the standard method for hearing
125 loss screening [33]. If hearing loss exceeded 25 dB, bone conduction was measured (250 to
126 4000 Hz). Participants received their results and acousticians advised them to consult their
127  physician if hearing problems or unclear findings emerged. For confidentiality reasons,

128 acousticians were not informed of the medical history of participants.

129

130 4.3 Data collection

131 4.3.1 CCS participants’ characteristics and audiograms

132 The ChCR provided clinical data of all eligible CCS on sex, cancer diagnosis, age at

133 diagnosis, current age, treatment, correspondence language, and address. We derived the
134  Swiss Neighborhood Index of Socioeconomic Position (Swiss-SEP) [34] and degree of
135 urbanization (urban, periurban, rural) [35] based on address. We classified Swiss-SEP into
136 tertiles (low, middle, high) [34]. Hearing aid shops submitted the audiogram results to the
137 research team in a coded format. More details on data sources have been published

138  previously [24].

139 4.3.2 Questionnaires

140 The baseline questionnaire before the hearing test assessed sociodemographic

141  characteristics, reasons for participating, and self-reported hearing. Participants received a
142  follow-up questionnaire immediately after the assessment, including questions about their
143  experiences with the hearing test, and another one 7-12 months later, including questions

144  about actions taken since the hearing test, and perceived facilitators and barriers (Figure 1).
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145  We collected and managed questionnaire data using the Research Electronic Data Capture

146  tool (REDCap version 13.7.5, Vanderbilt University, Nashville, TN, USA, 2022) [36,37].

147 4.3.3 Interviews and group discussions

148 We collected qualitative data through semistructured interviews and group discussions
149  with participants and key stakeholders. We interviewed 29 study participants and five

150 acousticians who performed a hearing test for the study. The latter informed an online

151 questionnaire we sent to a larger sample of acousticians. We further invited clinicians from
152  different centers in Switzerland, including eight pediatric oncologists, three adult

153 oncologists/hematologists, and two ENT specialists to one-on-one and small group

154  discussions (1-3 per session) to explore how such a screening option could be integrated

155 into existing follow-up care practices.

156

157 4.4 Data analysis

158 4.4.1 Quantitative data analysis

159 We analyzed quantitative data using frequencies and descriptive statistics to summarize

160 key measures across the RE-AIM dimensions. To compare groups, we used chi-square

161 tests and independent t-tests. We performed all analyses in STATA version 16 (Stata

162  Corporation, Austin, TX, USA, 2023) and RStudio (R Core Team, Vienna, AUT, 2022).

163 We assessed hearing loss using the International Society of Pediatric Oncology (SIOP)
164  Boston Ototoxicity Scale, which is used for early detection of hearing loss in CCS exposed to
165  ototoxic treatments [38]. We considered sensorineural hearing loss and the grading of the
166  more affected ear. Severity was graded as none (grade 0), mild (grade 1), moderate (grade
167  2), or severe hearing loss (= grade 3) [38]. Clinically relevant hearing loss was defined as

168 grade = 2 [39].

169 4.4.2 Qualitative data analysis

170 We recorded all interviews and group discussions. We transcribed interviews in Word

171  before importing into MAXQDA 2022 (VERBI Software, Berlin, DE, 2021) for analysis.
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During group discussions, one researcher systematically took minutes, which a second
researcher supplemented and verified.

Interviews with study participants were analyzed using reflexive thematic analysis [40].
Detailed methodology along with the results of the study participant interviews are published
elsewhere [41]. We applied principles of template analysis to structure and analyze

gualitative input from clinicians and hearing aid shop employees [42,43].
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179 5. Results
180 5.1 Reach
181 Among 1604 invited CCS, 476 (30%) consented and 319 (20%) completed a hearing test

182  (in the following referred to as participants) (Figure 1). Follow-up questionnaire 1 was

183  returned by 297 CCS (19%), and follow-up questionnaire 2 by 258 (16%). Half (53%) of

184  participants were female, median age at study was 33 years (interquartile range [IQR]: 26—
185 41), age at diagnosis 8 years (IQR: 4-14), and median time since diagnosis 26 years (IQR:
186  18-34) (Table 1). Dominant diagnoses were leukemias (n=104, 33%) and lymphomas

187  (n=84, 26%). Overall, 83 (26%) were categorized as high risk.

188 Participants were older, more often female, and further away from diagnosis than

189 nonparticipants. They were more often French-speaking, residents of rural areas and had a
190 higher socioeconomic position measured by the Swiss-SEP index. The most common

191 reasons to participate were contribution to science (n=370, 92%), and checking their hearing
192  (n=223, 55%), followed by the test being part of their follow-up care (n=76, 19%) and the test

193 being free of charge (n=54, 13%) (Supplementary Figure 1).

194
195 5.2 Effectiveness
196 We identified clinically relevant hearing loss in 71 (22%) participants (Figure 2). Of those,

197 34 (15%) participants were in the standard risk group and 37 (44%) in the high risk group.
198 Of 59 participants with clinically relevant hearing loss who completed follow-up

199 questionnaire 2, 13 (22%) indicated they had been unaware of their hearing loss or that the
200 degree had changed (Figure 3). Nineteen (32%) did not report hearing loss, possibly

201 reflecting differences in result communication at hearing aid shops (Supplementary Table 2).
202  Following the screening, 19 participants (32%) visited a physician and 5 of them (8%)

203  acquired a new hearing aid.

204
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205 5.3 Adoption
206 5.3.1 CCS’ experiences
207 Of 296 participants to follow-up questionnaire one, 261 (88%) reported that their

208 expectations of the hearing test were met (Supplementary Table 3). Nearly all participants
209 (n=286, 97%) felt they had sufficient time to ask the acoustician questions, and 261 (88%)
210 stated the results were clearly explained to them. Yet, 93 (32%) stated they did not receive
211  or did not remember receiving information on how to proceed with the results, indicating
212  need for improvement in post-screening guidance. Some participants reported in open

213  questions that they expected more instructions on further screenings and managing hearing
214  loss. Participants with clinically relevant hearing loss were more likely to prefer an immediate
215  consultation with a physician about their results compared to those with normal hearing

216  (41% vs. 17%, respectively).

217 Most participants traveled less than 30 minutes to a hearing aid shop (=228, 77%), and
218 it took less than 30 minutes to complete the test (n=167, 56%).

219 When asked about facilitators and barriers to audiometric screening across settings,
220 participants rated hearing aid shops comparable to private practices or hospitals regarding
221  professionalism, how seriously their concerns were taken, specialist empathy, and clarity of
222  explanations (Figure 4). More participants found hearing aid shops easier to access, offering
223  simpler appointment scheduling, quicker travel, more time to ask questions, and shorter
224 visits in general.

225 Interviewed participants appreciated the program’s convenience and ease of integration
226 into daily life. Some expressed reservations about the hearing test being an additional

227  appointment to schedule, while structured follow-up care with central organization includes
228  scheduling for them. Many valued the informal and welcoming atmosphere of hearing aid
229  shops, others preferred a more medical environment where they could discuss results

230 immediately with a physician. Detailed interview findings are published elsewhere [41].

10
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231 5.3.2 Hearing aid shop employee experiences

232 Challenges encountered on the providers' side were study-specific and not expected in
233  routine implementation. The lead coordinator from the hearing aid shops noted time

234  consuming extraction of audiogram data from their database and staff turnover during the
235 yearlong study, requiring study-related retraining of staff. The hearing aid provider initially
236  opened 29 out of >200 stores for the study. After 11 invited CCS reported excessively long
237 journeys to one of the selected shops, access was extended to additional shops. Ultimately,
238 participants visited 55 different locations.

239 Acousticians reported positive experiences with participants. Among the 13 acousticians
240  completing the questionnaire, none encountered any problems with study participants (data
241  not shown). Acousticians perceived participants as less effortful and time intensive than

242 usual customers (Supplementary Figure 2). While most felt well prepared to care for study
243  participants (n=9), three acousticians felt the absence of medical background information
244  that they could not assess due to confidentiality restrictions (Supplementary Figure 3). Were
245  such screening routinely carried out, CCS would then be treated as regular customers and
246  acousticians would not be challenged by confidentiality restrictions.

247 Interviewed acousticians expressed interest in more education on effects of ototoxic

248  treatments to be able to better interpret results and respond to questions from CCS; this was

249  echoed by one pediatric oncologist.

250
251 5.4 Implementation and maintenance
252 We summarized clinicians’ input on the screening option regarding target group, ways to

253 inform CCS, implementation requirements, and further suggestions. This informed an

254  implementation plan for integrating the screening option into routine follow-up care (Table 2).
255 Clinicians were generally supportive, praising accessibility and flexibility of the screening
256  option. They acknowledged that CCS can be tested outside a medical institution to reduce

257  burden of already overbooked follow-up appointments.

11
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258 Most agreed that the program is best suited for CCS who are not otherwise engaged in
259  structured LTFU. For CCS in structured LTFU with established workflows external hearing
260 tests were considered less valuable. While high risk CCS should generally be monitored
261  within structured LTFU, most clinicians felt that the screening option could still be a valuable
262  alternative for high risk individuals who are not currently in such care or who are reluctant to
263  return to a clinical setting. In addition, some clinicians saw a benefit for CCS - regardless of
264  risk level - who perceive symptoms of hearing loss or are concerned about their hearing. The
265  alternative screening option could also be used by survivors of cancer in adulthood.

266 Clinicians suggested different methods to propagate this screening option. Some

267  clinicians were open to distribute flyers to their patients, others recommended to ask patient
268  organizations, or the Swiss Childhood Cancer Survivor Study [44] to inform CCS. One adult
269  oncologist proposed to include information in the referral letter to the responsible GP or in
270  the Survivorship Passport or Passport for Care [45,46]. Information to CCS should be

271  carefully worded to prevent anxiety and include contact information in case of questions or
272  concerns.

273 Clinicians recommended that all oncologists involved in follow-up care across

274  Switzerland should be aware of the screening option so that they could provide information
275  tointerested survivors. Further, it was important to clinicians that any test results get back to
276  the treating physician, ensuring integration into the broader follow-up care context and for
277  documentation. Some expressed concerns about relying on CCS to return the hearing test
278  results to physicians, questioning whether CCS would consistently share them. After the
279  hearing test, CCS should get clear guidance on the next steps, especially if results are

280 abnormal.

281 Few oncologists expressed concerns about hearing aid shops having a commercial

282 interestin selling hearing aids. ENT specialists noted that existing mechanisms mitigate this
283  risk: Acousticians typically refer individuals with a hearing problem to an ENT specialist for
284  further tests. They evaluate the need for hearing aids and prescribe them, a requirement for
285 insurance reimbursement. One ENT specialist highlighted that hearing aid providers have an

12
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286 interest in maintaining credibility, as poor practice could lead to negative recommendations

287 from ENTSs.
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288 6. Discussion
289 6.1 Summary of main findings
290 This evaluation of a community-based hearing screening program demonstrated its

291 feasibility and accessibility, and highlighted its potential to complement existing follow-up
292  care, particularly in settings without centrally organized programs or when survivors do not
293 attend regular follow-up. Study participants and stakeholders expressed general openness

294  toward this screening option and provided predominantly positive feedback.

295 6.2 RE-AIM evaluation interpretation

296 Twenty percent of CCS completed a hearing test. This response is slightly lower than in
297  astudy using internet-based hearing test screening at home (29%) [47]. A reason for this
298 could be that in contrast to internet-based testing at home, participants in our study had to
299  schedule an appointment themselves and go there. Participating survivors were older than
300 nonparticipants, which is probably a result of hearing loss becoming more prevalent with age
301 [48] or because older participants may not have had a hearing test since undergoing

302 treatment due to lack of organized follow-up care or limited knowledge about ototoxic late
303 effects at that time. This aligns with our findings showing that high risk CCS treated longer
304  ago were less aware about the risk of hearing loss [49]. Thus, older CCS and those not in
305 follow-up care anymore may be an important target group for this screening option.

306  Additionally, participants lived more often in rural areas, where the community-based option
307 may be particularly appealing.

308 Based on the SIOP-Boston criteria, 15% of participants in the standard risk group and
309 44% in the high risk group showed clinically relevant hearing loss. The prevalence in the
310 high risk group aligns with our previous findings in a different study population, suggesting
311  that 36% of high risk CCS had hearing loss [50]. There is limited research on hearing loss
312 among CCS not treated with platinum-based chemotherapy or cranial radiation. One U.S.
313  study investigating a low risk group found impaired hearing in 23% of CCS [30]. However,

314 that study employed more sensitive screening criteria. In our study, 22% of participants with

14
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315 clinically relevant hearing loss were unaware of their condition or noted a change in severity.
316 Five individuals acquired a new hearing aid as a result of the screening, nearly doubling the
317 number of hearing aid users in the sample. This highlights the effectiveness of the screening
318 option to identify undetected hearing impairments. Importantly, all participants who obtained
319 anew hearing aid consulted a physician, suggesting that the intended care pathway from
320  screening to medical consultation and intervention works well.

321 The program was well accepted by participating CCS and acousticians. For CCS who
322  prioritize convenience or feel apprehensive about medical settings, the community-based
323  option appeared particularly suitable. The input from stakeholders guided the development
324  of a feasible implementation plan that considered different follow-up care structures,

325 communication pathways, and informational needs of CCS and providers.

326
327 6.3 Strengths and limitations
328 This study contributes to the field through piloting a community-based hearing screening

329 program for CCS to complement existing follow-up care structures. Using the RE-AIM

330 framework and a mixed-methods approach, we comprehensively evaluated the program's
331 feasibility, effectiveness, acceptability, and potential for sustainable implementation. We
332 included the understudied population of CCS at standard risk for hearing loss.

333 While the program was designed as a low-threshold initiative, to ensure broad

334  geographic accessibility across Switzerland, the hearing aid provider only opened a small
335  proportion out of >200 shops, limiting access in some regions. In addition to physical

336  accessibility, study-related ethical requirements also posed a barrier. The ethics committee
337 in Switzerland has high standards: even for questionnaire and simple observational studies
338 comprehensive and detailed patient information texts are required. While necessary for
339 research, this would not apply if integrated in routine follow-up care, potentially increasing

340 participation. Finally, since the screening was offered to CCS at a single time point, we could

15
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341 not assess its long-term usability in routine follow-up care. Additional barriers may still

342  emerge during broader implementation.

343
344 6.4 Conclusion
345 This study examined a new hearing screening option designed to provide CCS with an

346  alternative to screenings in medical settings. Its findings suggest that screening based in
347  hearing aid shops is feasible and may be particularly well suited for CCS who do not attend
348  follow-up care, value convenience, or feel reluctant to engage with medical institutions. We
349 developed a pragmatic implementation plan that builds on existing follow-up care

350 infrastructure and capacities of involved stakeholders enabling sustainable integration into
351 long-term survivor care. The next step is to propagate this screening option in a real-world
352  setting.

353

16
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354 7. Tables

355 Table 1: Characteristics of participants completing a hearing test. (N=319)

Com.pleted Did not complete Total .
hearing test hearing test (N=1604) P-value
(N=319) (N=1285)

n (%) n (%) n (%)

Sex (female) 168 (53%) 518 (40%) 686 (43%) <0.01

Age at study, median (IQR) 33 (26-41) 29 (23-38) 30 (23-39) <0.01
18-24 66 (21%) 417 (32%) 483 (30%)

25-34 111 (35%) 445 (35%) 556 (35%)

35-44 96 (30%) 315 (25%) 411 (26%)

45-59 46 (14%) 108 (8%) 154 (10%)
Lzzrizr?'(r:g%?'ag”"s's' 26 (18-34) 21 (13-31) 22 (14-31) <0.01
(Alg‘;;"t diagnosis, median g (4 14) 10 (4-14) 10 (4-14) 0.22
ICCC-3 Diagnosis 0.17

Leukemias 104 (33%) 458 (36%) 562 (35%)

Lymphomas 84 (26%) 308 (24%) 392 (24%)

CNS tumors 17 (5%) 112 (9%) 129 (8%)

Other 114 (36%) 407 (32%) 521 (32%)

Risk group 0.85
Standard risk group 236 (74%) 944 (74%) 1180 (74%)

High risk group 83 (26%) 341 (27%) 424 (26%)

?:rltleér‘] regular follow-up NA
Yes 120 (38%) NA NA
No 198 (62%) NA NA

Language 0.07
French 95 (30%) 318 (25%) 413 (26%)

German 224 (70%) 967 (75%) 1191 (74%)
Urbanicity™ 0.03

Urban 190 (60 %) 811 (63 %) 1001 (63 %)

Periurban 64 (20 %) 288 (22 %) 352 (22 %)

Rural 64 (20 %) 183 (14 %) 247 (15 %)

Swiss-SEP, median (IQR)” 61 (53-68) 59 (51-66) 59 (51-67) 0.01
Low 86 (27%) 447 (35%) 533 (33 %) 0.02
Middle 116 (36%) 436 (34%) 552 (34 %)

High 117 (37%) 401 (31%) 518 (32 %)

Place of birth of parents®* NA
Swizenand 25029 A
One parent born abroad 49 (16%) NA NA
Both parents born abroad 40 (13%) NA NA

Highest level of education®® NA
Primary education 15 (5%) NA NA
Secondary education 147 (46%) NA NA

17
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Completed Did not complete

hearing test hearing test II\CI)E?L|604) P-value®
(N=319) (N=1285) -
n (%) n (%) n (%)

Tertiary education 155 (49%) NA NA

356

357  Table with column percentages.

358  Abbreviations: ICCC-3, international classification of childhood cancer, edition 3. IQR, interquatrtile
359  range. n, number. NA, not applicable.

360 % p-values calculated using chi-square statistics for categorical and t-test for continuous variables.
361 " Urbanicity and social assistance rate at municipal level: According to the Swiss Federal Office for
362  Statistics; Typology and economic social welfare at municipality level [51,52].

363  © Only available for participants that completed the baseline questionnaire.

364  “Missings excluded.

365
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366
367

Table 2: Implementation plan based on collected input from hearing aid shop employees, pediatric oncologists, adult

oncologists/hematologists involved in CCS’ follow-up care and ENT specialists.

Who could be the target group for a hearing screening in hearing aid shops?

CCS at high risk, who
- lack regular hearing follow-up care

- refuse to return to a medical environment

CCS at high risk for hearing loss should be under regular follow-up, ideally in a specialized survivorship clinic. The
screening option tested by the HEAR study may serve as a complementary option for high risk CCS who, for any

reason, are not currently in structured follow-up or prefer to avoid medical settings.

CCS at standard risk, who
- perceive hearing difficulties
- have fears or concerns about potential

hearing loss

In addition, the HEAR screening option would be suitable for CCS at standard risk, who perceive hearing difficulties, or
who have fears or concerns related to potential hearing loss. Symptoms suggestive of hearing loss include difficulty
understanding speech in noisy environments; frequently asking others to repeat what they said; or increasing the

volume of the TV or radio beyond what others consider normal.

How could CCS be informed about this option?

Distribution of information via various channels
- (Pediatric) oncologists caring for CCS
- Patient representative groups

To reach CCS, especially those lost to follow-up, information should be disseminated through different channels. Some
pediatric and adult oncologists proposed to distribute flyers to adult CCS and that also patient representative groups
could make information available.

Summary of essential information provided (e.g.

Information could be summarized on a (electronic) flyer, where CCS can find the following information:
- Therisk of hearing loss after childhood cancer and need for screening

- Information on different screening options, including hearing aid shops

19

on flyer) - Suggestion to provide a copy of the results (print-out or electronically) to their treating physician for
documentation and potential follow-up in case of pathological or ambiguous results
- Contact information in case of questions or concerns
16-Sep-25
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How should screening in hearing aid shops best be done?

CCS decide themselves whether to make an

appointment and take a hearing test

CCS interested in their hearing - either because they are afraid that the treatments might have influenced their hearing,
or because they have symptoms - can schedule an appointment for a hearing test at a hearing aid shop of their choice.
They will receive a professional examination by an acoustician, consisting of air-conduction pure-tone audiometry,

which is completed by bone conduction and speech audiometry where indicated.

CCS receive results for documentation or further

consultation

CCS receive a printout or an electronic copy of the test results for their own records and for forwarding to their treating

physician, especially if the results are abnormal.

If a hearing aid comes into question, referral to a
physician

Before CCS acquire a hearing aid, CCS are advised to visit a physician, ideally an ENT specialist, who confirms the
indication, performs additional tests, and facilitates refunds by the insurance where possible.

Further suggestions

Swiss pediatric oncologists and adult oncologists
responsible for CCS follow-up care should be

aware of this alternative option for screening

This enables them to share the information about this screening option to CCS.

16-Sep-25
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8. Figures

Figure 1: Study procedures and response overview.
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Step 4: RE-AIM evaluation of screening program

Abbreviations: ChCR, Childhood Cancer Registry. n, number.

Hearing tests were completed between July 2022 and July 2023.
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Figure 2: Prevalence and severity of hearing loss classified according to SIOP-
Boston ototoxicity scale of participants completing a hearing test (N=319)

stratified by risk group (high or standard risk group based on treatment

exposure).
100
90
0
30 29 (35%)
Level of
hearing loss
70
167 (71%) No(0)
F 60
o 17 (20%) Mild (1)
1]
£ 50
3
E " = Moderate (2)
30 mSevere (3-4)
20 35 (15%)
10
0

Standard risk group High risk group

Abbreviations: SIOP, International Society of Pediatric Oncology.

Risk groups: High, treated with platinum agents (cisplatin/carboplatin) or cranial radiation =230 Gray.
Standard, treated with any other chemotherapy or radiation to head, neck or spine with any dose.

Hearing loss results from the high-risk group have been published previously [3].
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Figure 3: Hearing loss awareness and hearing aid use among participants with clinically relevant hearing loss (SIOP-Boston
ototoxicity scale 2-4). Total and stratified by attended consultation with physicians after the hearing test.

PARTICIPANTS WITH SIOP-BOSON OTOTOXICITY SCALE GRADE 2-4 (N=59)2

HEARING LOSS AWARENESS
Hearing loss awareness Did not consult physician Consulted or plans to
Unaware of sk
: consult physician
hearing loss
No self-reported Unaware of hearing loss 8 (89%) 1(11%)
hearing loss after Aware but degree
P 9(15%)
hearing test changed Aware but degree 0 (0%) 4 (100%)
4 (7%) changed
Aware of hearing loss 15 (58%) 11 (42%)
26 (44%) No self-reported hearing 16 (84%) 3(16%)
loss after hearing test
Aaisragh 1(100%) 0 (0%)
hearing loss
HEARING AID USE
New hearing
aid
Hearingaid Hearing aid use Did not consult physician Consulted or plans to
already before : .o
5(8%) consult physician
4 (7%) None 38 (76%) 12 (24%)
Hearing aid already 2 (50%) 2 (50%)
before
50 (85%) New hearing aid 0 (0%) 5 (100%)
No hearing aid

®Participants with clinically relevant hearing loss according to SIOP Boston ototoxicity scale grade 2-4 who completed follow-up questionnaire 2.
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1 Figure 4: Heat map indicating proportions of participants reporting on facilitators
2 and barriers for hearing screening in follow-up care: Comparing hearing aid
3 shops, private practice and hospitals.
4
Number (%) of participants completing follow-up 2
guestionnaire (N=258)
Professionalism BNANGIEL)BNGIN LA RNIGERGEYAON 24 (9%) 3 (1%)
Concerns are taken seriously EONEZLARSNONGELARSETAGILAN 25 (10%) 2 (1%)
Specialists are empathetic RSN B sy G1eL7)] 49 (19%) 5 (2%) 100
Easy to schedule appointment WANEEZEHN 83 (32%) 50 (19%) 22 (9%) 3 (1%) "
Quick/simple journey REEONEALZ)] 33 (13%) 4 (2%) 75 %
Long waiting (waiting room) 8 (3%) SYAGALN 49 (19%) 6 (2%)
Enough time to ask questions FNZAGIEOR 119 (46%) 72 (28%) 39 (15%) 3 (1%) 50 %
Proc‘;‘i‘;gﬁﬂiﬂ%‘fﬂi‘igﬁ 149 (58%) 159 (62%) 21 (8%) 3 (1%)
Afraid to ask questions 12 (5%) 5 (2%) 20 (8%) WALNEETON 15 (6%)
Visit does not take long 75 (29%) 33 (13%) 25(10%) 2 (1%) 25 %
Busy environment during test = 41 (16%) 60 (23%) 7 (3%)
Test takes a lot of concentration 81 (31%) 12 (5%) 0%
Additional place for examination 65 (25%) 59 (23%) 7 (3%)
Brings back memories to time 17 (7%) 38 (15%) REIRCED) 11 (4%)
of cancer disease
;gasrri]g% ;g\égiee Hospital Don't know Missing
5
6  Abbreviations: N, number.
7 Higher intensity of color corresponds to a higher proportion.
8
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