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Abstract
Background: Noise-induced hearing loss is permanent yet preventable. Agricultural workers routinely experience hazardous
noise exposure, and hearing protection use remains low. Existing interventions emphasize individual knowledge and intentions
and have rarely been tested using objective outcome measures. This protocol describes the adaptation and pilot evaluation of
an individual-level component of a multilevel noise-induced hearing loss prevention intervention for farmworkers. This pilot
focuses on refining and testing a brief digitally delivered novella.
Objective: The objectives of this study are to (1) culturally and linguistically adapt a digitally delivered, Spanish-language
entertainment-education hearing protection training (digital novella with facilitated discussion and coached earplug fitting)
for farmworkers in the Southwest United States, using community-based participatory research; and (2) pilot test the adapted
intervention to assess acceptability, feasibility, and appropriateness and to estimate preliminary effect sizes for changes in
objective hearing protector fit.
Methods: This is a single-arm, pre-post, Hybrid Type 1 effectiveness-implementation pilot study. Phase 1 includes formative
interviews with farmworkers and farm supervisors (n=30), informed by the Consolidated Framework for Implementation
Research, to guide adaptation of training content and delivery. Phase 2 involves a single training session delivered to
farmworkers not involved in the formative work (n=15). The primary exploratory outcome is pre-post change in the Personal
Attenuation Rating, an objective measure of hearing protector fit. Secondary outcomes include changes in hearing protection
beliefs and implementation outcomes (acceptability, feasibility, and appropriateness).
Results: Funding for this study was obtained in July 2025, and the study was registered on ClinicalTrials.gov in December
2025 (NCT07271290). Phase 1 recruitment began in July 2025, and data collection concluded in January 2026, with 30
participants enrolled. Phase 2 pilot recruitment began in July 2026, and 1 participant had been enrolled as of July 2026. Phase
2 data collection is expected to conclude in Spring 2027. Data analysis will follow completion of data collection, and study
findings are expected to be published in 2028.
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Conclusions: This protocol describes a community-engaged adaptation and pilot evaluation of a culturally tailored, digitally
delivered hearing protection microtraining for farmworkers. By pairing objective fit testing with pragmatic implementation
measures and systematic adaptation tracking, the study will assess feasibility and estimate preliminary effect sizes to inform a
subsequent multilevel trial that integrates supervisor and organizational components.
Trial Registration: ClinicalTrials.gov NCT07271290; https://clinicaltrials.gov/study/NCT07271290
International Registered Report Identifier (IRRID): DERR1-10.2196/93134

JMIR Res Protoc 2026;15:e93134; doi: 10.2196/93134
Keywords: pilot; implementation; community-based participatory research; noise-induced hearing loss; agriculture; farmwork-
ers

Introduction
Background
Noise-induced hearing loss (NIHL) is permanent yet
preventable, and studies indicate that farmworkers are
at disproportionate risk of hearing loss due to occupa-
tional exposure. Agriculture is among the loudest indus-
tries; common tasks (eg, tractors, harvesters, and irrigators)
routinely exceed hazardous noise levels (>85 dBA as an
8-h time-weighted average) [1-4]. Chronic exposure to high
noise also increases fatigue and stress [5], elevates injury
risk [6], and results in disabling hearing loss, with adverse
effects on communication, quality of life, depression, and
social isolation [4,6-10]. The prevalence of hearing loss in
agriculture, forestry, and fishing is 16% nationally [11].
Regional studies have documented even higher rates of
hearing loss among farmworkers in the Northeastern (36%)
[12] and Midwestern United States (39%) [13]. Our research
in the Southwest United States documented hazardous noise
exposure during lettuce and vegetable harvesting, a high
prevalence of hearing difficulties among farmworkers, and
infrequent use of hearing protection despite routine exposure
to hazardous noise [14].

Past interventions have primarily targeted individual
knowledge, attitudes, and beliefs while giving comparatively
less attention to practical earplug-fitting skills, supervisor
reinforcement, workplace safety climate, and organizational
access to hearing protection, all of which influence hearing
protection use. Supervisors shape daily safety practices and
are in a position to promote safety culture but are under-
used in NIHL prevention [15-17]. Many studies rely on
intentions or self-reported hearing protection use [18-22],
rather than objective outcomes (eg, noise dosimetry, observed
hearing protection use). Intentions do not reliably translate
to sustained protective behavior [23-25], and workers may
underestimate or overestimate hearing protection use [26].

Hearing protection use is influenced by multiple deter-
minants, including knowledge and earplug-fitting skills,
confidence in communicating about workplace noise hazards,
consistent access to hearing protection, and organizational
factors, such as safety climate and supervisory reinforce-
ment [15,16,27,28]. These findings suggest that interventions
addressing multiple levels of influence may be more effective
than those focusing on knowledge alone.

There is also a striking evidence gap for Latino farmwork-
ers and farmworkers with non-English language preference
who comprise the majority of the US agricultural workforce.
Many studies fail to report ethnicity or language [21,29]
or exclude farmworkers who do not speak or read English
[20,27,30,31]. This limitation severely impacts the extent
to which findings are generalizable and scalable; in Califor-
nia, only 15% of farmworkers can read English [32,33].
These structural and linguistic barriers underscore the need
for training modalities that are portable, low-literacy, and
not dependent on written materials or sustained in-person
instruction. Representative research is particularly important
given documented disparities in hearing protection use by
ethnicity [34,35].

Despite the availability of effective hearing protectors,
consistent use among farmworkers remains low [14,18,
27]. Reported barriers include discomfort, interference
with communication, limited access to hearing protection,
inadequate training in proper earplug insertion, competing
work demands, and workplace norms that do not consistently
support hearing conservation [16,18,28,36]. Existing hearing
conservation interventions have demonstrated improvements
in knowledge and attitudes but have produced mixed effects
on hearing protection behaviors, particularly when evalu-
ated using objective measures [18,19,21,28]. These find-
ings highlight the need for interventions that address both
individual skills and the broader implementation context in
which hearing protection decisions occur.
Existing Hearing Conservation
Interventions and the Need for
Adaptation
In the United States, Spanish-language novellas have been
used as an entertainment-education strategy to promote health
behaviors [37], including encouraging the use of hearing
protection [18]. Grounded in social cognitive theory [38,
39], the novella approach leverages modeled characters to
provide vicarious learning, reinforcing desired behaviors and
discouraging harmful ones. When digitally delivered, novellas
offer additional advantages for agricultural settings, includ-
ing standardized content, portability across community and
worksite locations, the potential for asynchronous dissemina-
tion via mobile platforms, and delivery through audio rather
than text, reducing reliance on reading.
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Although several hearing conservation interventions have
been developed for agricultural populations, few have been
designed specifically for Spanish-speaking farmworkers, have
incorporated community-engaged adaptation, have evaluated
implementation outcomes, or have used objective measures
of hearing protector fit [16,28]. Consequently, there remains
a need for interventions that are culturally and linguistically
appropriate, feasible to deliver in agricultural settings, and
designed with future implementation in mind.

Our preliminary discussions with farmworkers and
community partners suggested several barriers to noise
exposure prevention, including inconsistent access to earplugs
and limited understanding of workplace noise hazards.
Community partners also identified a need for practical
approaches that could be delivered in Spanish and integra-
ted into existing safety training. Más Vale Usar Protec-
ción Auditiva (It’s Worth It to Use Hearing Protection) is
one of the few Spanish-language interventions developed
specifically for Spanish-speaking farmworkers [18,40]. It is
a brief (~6 min) digital novella that uses modeled characters

and culturally relevant narratives to demonstrate hearing
protection behaviors and address common misconceptions
regarding hearing loss prevention. However, Más Vale Usar
Protección Auditiva was initially created without feedback
from farmworkers or farm managers and has not previously
been adapted for the cultural, linguistic, and occupational
context of farmworkers in the Southwest United States,
creating a need for contextual adaptation.

To support intervention adaptation and future imple-
mentation, this study integrates complementary commun-
ity-engaged and implementation science frameworks.
Community-based participatory research (CBPR) guides
collaboration with farmworker-serving organizations
throughout intervention development, while implementation
science frameworks inform adaptation, evaluation, and
reporting. Together, these frameworks support the develop-
ment of an intervention that is evidence-informed, contex-
tually appropriate, and designed for future implementation.
Figure 1 and Table 1 summarize the frameworks and their
roles within the study.

Figure 1. Frameworks guiding adaptation, pilot implementation, and reporting of Más Vale Usar Protección Auditiva. Community-Based Partici-
patory Research (CBPR) provides the community-engaged foundation for all study activities. During phase 1, the Consolidated Framework for
Implementation Research (CFIR) guides the identification of implementation determinants and contextual factors. The Framework for Reporting
Adaptations and Modifications to Evidence-Based Interventions (FRAME) documents planned and unplanned adaptations throughout the study.
During phase 2, intervention and implementation reporting follow the TIDieR (Template for Intervention Description and Replication) and StaRI
(Standards for Reporting Implementation Studies).

Table 1. Frameworks guiding adaptation and implementation activities in the pilot study.
Framework Function
CBPRa Guides community engagement, co-design, and shared governance
CFIRb Identifies implementation determinants and contextual factors
FRAMEc Documents planned and unplanned adaptations
TIDieRd Guides intervention description and replication
StaRIe Guides implementation reporting

aCBPR: Community-Based Participatory Research [41,42].
bCFIR: Consolidated Framework for Implementation Research [43].
cFRAME: Framework for Reporting Adaptations and Modifications to Evidence-Based Interventions [44].
dTIDieR: Template for Intervention Description and Replication [45].
eStaRI: Standards for Reporting Implementation Studies [46].

Study Objectives
The aims of this study are to (1) adapt an existing digi-
tal novella for farmworkers in the Southwest United States
and (2) pilot test the adapted training to assess acceptabil-
ity, feasibility, appropriateness, and preliminary estimates of
effectiveness.

Methods
Study Design
This study uses a sequential mixed methods Hybrid Type
1 effectiveness-implementation design to adapt and evaluate
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Más Vale Usar Protección Auditiva. Hybrid Type 1 designs
primarily evaluate intervention effectiveness while simulta-
neously collecting implementation data to inform future
scale-up and dissemination.

The study consists of 2 sequential phases. Phase 1
includes approximately 30 participants (20 farmworkers and
10 supervisors/managers) and uses qualitative methods to
adapt the intervention and identify implementation consid-
erations. Findings from phase 1 will inform modifications
to the intervention content, delivery, and implementation
procedures. Phase 2 includes approximately 15 farmworkers
who did not participate in phase 1 and pilot tests the adapted
intervention using a single-arm pre-post design to assess
implementation outcomes and estimate preliminary effects on
objective hearing protector fit.

The phase 1 sample size was selected to obtain diverse
perspectives regarding hearing protection practices, barri-
ers, facilitators, and implementation considerations while
supporting intervention adaptation. The phase 2 sample
size of approximately 15 participants was selected pragmati-
cally based on anticipated recruitment capacity and availa-
ble resources and is consistent with recommendations for
pilot studies. The sample is intended to assess implementa-
tion outcomes, evaluate study procedures, and estimate the
magnitude and variability of paired pre-post changes and
preliminary effect sizes rather than provide a definitive test
of intervention effectiveness. Findings will be used to refine
study procedures and inform the design and sample-size
calculations of a future fully powered trial.

The primary exploratory outcome assessed in this pilot
is the change in Personal Attenuation Rating (PAR),
an objective measure of hearing protector fit. Secondary
effectiveness outcomes include changes in hearing protec-
tion beliefs and the implementation outcomes (acceptability,
feasibility, and appropriateness). Additional feasibility data
regarding implementation of PAR fit-testing in community-
based agricultural settings—including testing time, partici-
pant burden, equipment performance, facilitator observations,
and logistical challenges—will be collected to inform future
community-based implementation.
Conceptual Frameworks and Reporting
Standards
CBPR principles guide collaboration with community
partners throughout intervention adaptation and implemen-
tation. During phase 1, the Consolidated Framework for
Implementation Research (CFIR) informs the identifica-
tion of implementation determinants and contextual factors
influencing intervention delivery, uptake, and sustainabil-
ity. The Framework for Reporting Adaptations and Mod-
ifications to Evidence-Based Interventions (FRAME) is
used to document planned and unplanned adaptations and
their rationale throughout the study. Intervention reporting
follows the TIDieR (Template for Intervention Description
and Replication), and implementation reporting follows the
StaRI (Standards for Reporting Implementation Studies).
Together, these frameworks provide complementary guidance

for intervention development, implementation, adaptation,
and transparent reporting. See Checklist 1 and Checklist 2
for completed TIDieR and StaRI checklists.
Intervention Logic and Delivery
Within the broader multilevel intervention, the worker-level
module is the intervention evaluated in this pilot study.
The intervention consists of a culturally relevant narrative
delivered as a digital novella, a facilitated discussion, and
hands-on earplug fitting with teach-back coaching. These core
components will remain consistent because they are intended
to deliver the intervention’s core behavioral and educational
functions. Adaptable elements include language, visuals,
examples, contextual references, dissemination channels, and
delivery logistics to meet local needs. Adaptations will
be documented using the FRAME while preserving the
intervention’s core functions.

In this pilot study, implementation will be supported
through standardized training, a facilitator guide, intervention
checklists, and documentation of context-specific adaptations
using the FRAME. The intervention will be delivered by
trained promotors to evaluate its feasibility and acceptability
in this setting.

Together, these components target empirically identi-
fied individual-level and interpersonal-level determinants of
hearing protection use, including limited fitting skills, low
confidence communicating about noise hazards, inconsistent
access to hearing protection, and variable safety climate and
supervisory reinforcement. By addressing these determinants,
the intervention is expected to improve hearing protection
knowledge, self-efficacy, and correct earplug use while
also supporting positive implementation outcomes, includ-
ing acceptability, feasibility, and appropriateness. Fidelity
of intervention delivery will be assessed through adherence
to the core intervention components, including delivery of
the digital novella, facilitated discussion, and earplug fitting
procedures. Findings from this pilot will inform refinement
of the worker-level intervention and future implementation
of the broader multilevel intervention integrating worker-,
supervisor-, and organizational-level components.
Setting
The study will be conducted in Imperial County, California,
a rural, agriculturally intensive region on the US-Mexico
border that shares strong social ties and an interconnected
labor market with Mexicali, Baja California. Imperial County
is geographically large and sparsely populated, with an
estimated 2024 population of 181,724 residents [47]. The
majority of residents identify as Hispanic or Latino (86.6%),
and 75.3% of persons aged 5 years and older report speaking
a language other than English at home [47]. Agriculture is a
primary economic driver in the county, supporting thou-
sands of jobs and extensive agricultural production. Imperial
County contains approximately 500,000 farmable acres and
produces more than 65 crops, including substantial winter
vegetable production [47,48].
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Community Partnership and CBPR
Procedures
This study follows a CBPR approach to ensure shared
governance, transparent decision-making, and sustained
capacity building [49,50]. Members of Líderes Campesinas
Imperial County serve as coinvestigators who share responsi-
bility for protocol decisions (eg, recruitment strategy, consent
language, and adaptation content). A Community Advisory
Board (CAB) comprising 7 members (4 representatives from
farmworker advocacy groups, 2 public health researchers,
and 1 local public-health practitioner) will meet quarterly
and on an ad hoc basis as needed. CAB members and
partner staff receive honoraria for meetings and time spent
on study activities and are offered training in basic research
methods (eg, consent procedures, data quality, and qualita-
tive coding) to support local research capacity. All co-design
outputs (storyboards, scripts, and fidelity checklists) will be
developed iteratively with community coleads; versions and
rationale for changes are logged in FRAME and archived in
the project audit trail.

Major decisions regarding recruitment procedures,
intervention adaptation priorities, implementation strategies,
interpretation of findings, and dissemination activities will
be reviewed collaboratively by academic and commun-
ity partners through CAB and project planning meetings.
Community partners will participate in reviewing forma-
tive findings, prioritizing intervention modifications, and
determining whether proposed adaptations are appropriate
and feasible for implementation within local agricultural
settings. Decisions will be made through discussion and
consensus whenever feasible, with adaptation decisions
documented in project records and FRAME logs. Community
partners will also contribute to the interpretation of study
findings and the development of dissemination materials for
both community and the scientific audiences.
Iterative Co-Design and Adaptation
Procedures
The research team will work in close partnership with
community coleads and the CAB and, using an iterative
co-design process, adapt the digital novella and associ-
ated facilitation materials for the local agricultural context.
Semistructured formative interviews will be used to identify
salient noise-exposure contexts, practical barriers to the use
of hearing protection, and social and organizational dynam-
ics influencing behavior. Findings from each iteration will
inform revisions to narrative content, visuals, language, and
delivery logistics, resulting in a field-ready version of the
digital novella, facilitation guide, and fidelity checklist for
pilot testing. All adaptations, whether planned or respon-
sive, will be systematically documented using FRAME.
Adaptations will be documented by the principal investiga-
tor (LC) following transcription and analysis of formative
interviews, co-design meetings, and pilot implementation
activities. Adaptations will be classified according to FRAME
dimensions, including timing, decision-maker, level of
delivery, nature of the modification, fidelity implications, and
rationale.

Linguistic and Cultural Concordance
All instruments and materials will be developed in Spanish
first and then translated or adapted for English as needed.
We will use a team-based translation approach with com-
munity verification for contextual accuracy, adopt plain-lan-
guage standards at or below an eighth-grade readability level,
and incorporate regionally used terms for hearing protection,
such as tapones (earplugs) and protección auditiva (hear-
ing protection). We will use the Spanish-language items
from prior farmworker research; any minor local wording
adaptations will be verified with community partners and
documented in FRAME.
Participants and Recruitment
Participants will be recruited through established commun-
ity partnerships, including members of Líderes Campesinas
and other local agricultural worker networks. When possi-
ble, purposive sampling will be used to recruit participants
with diverse experiences relevant to the study objectives,
including variation in agricultural job tasks, years of farm
work experience, gender, employer type, supervisory role
(for phase 1 supervisors), and prior experience using hearing
protection. This approach is intended to capture a broad
range of perspectives on noise exposure, hearing protection
practices, and implementation considerations. Recruitment
materials will be available in Spanish and English and will
be distributed through community events, partner organiza-
tions, and word-of-mouth referrals. Eligible participants who
complete study activities will receive a gift card in recogni-
tion of their time and contributions.
Digital Novella and Adaptation Process

Original Digital Novella
Más Vale Usar Protección Auditiva (“It’s Worth It to Use
Hearing Protection”) is a Spanish-language digital novella
that models common barriers and solutions related to hearing
protection use through short, dramatized scenes illustrating
the consequences of NIHL. For this study, the novella serves
as the core didactic component to be culturally and contextu-
ally adapted through phase 1.

Phase 1: Adaptation
We will use semistructured interviews with farmworkers
and supervisors to determine content, format, and deliv-
ery changes needed for the novella-based training and
its facilitation. Trained bilingual interviewers from Líderes
Campesinas will conduct individual interviews lasting
approximately 20 to 30 minutes at community locations or
other participant-preferred venues. After providing verbal and
written informed consent, farmworker participants will view
the original “Más Vale” digital novella on a tablet or other
device and respond to open-ended prompts that cover: prior
experience with hearing protection; reactions to the video
(clarity, relevance, what was learned, what was confusing,
and what to change); social norms and likely peer responses;
practical barriers and facilitators to using hearing protection
(eg, pain, time pressure, lack of supply, comfort, availability,
and cost); and preferences for dissemination (eg, WhatsApp
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vs break-time group viewing). All interview prompts will be
read aloud by the interviewer to support participants with
low literacy. Supervisors will also view the novella and
respond to questions that address organizational practices,
current provision of hearing protection, fit with existing
safety routines, roles and responsibilities for reinforcing use,
and practical options for integrating the video into routine
safety meetings.

All interviews will be audio-recorded, transcribed verbatim
in the original language (deidentified omitting potential
identifiers), and translated into English as needed. Coding
will map to CFIR domains (intervention characteristics; inner
setting such as policies and safety climate; outer setting such
as regulations and resources; characteristics of individuals;
and process), with inductive codes added based on the data.
Two bilingual coders will independently code an initial subset
of farmworker and supervisor transcripts, reconcile discrepan-
cies by consensus, and finalize a codebook before coding
the remaining interviews. Emergent findings that suggest
immediate, low-risk improvements (eg, clarifying an image,
simplifying an instruction) will be brought to community
partners for early incorporation. Intercoder agreement will be
monitored following recommended procedures for qualitative
reliability [51].

Analysis will use a rapid qualitative analysis approach
informed by the CFIR. Interview summaries will be entered
into structured matrix templates organized by CFIR domains
and study objectives. The analytic team will review summa-
ries iteratively to identify barriers, facilitators, adaptation
needs, and implementation considerations relevant to the
intervention. Matrix-based synthesis will be used to com-
pare findings across participant groups (farmworkers and
supervisors) and identify patterns that inform adaptation of
intervention content, delivery, and implementation strategies.
Rapid qualitative methods were selected to facilitate timely
integration of findings into the intervention adaptation
process while maintaining analytic rigor.

To enhance trustworthiness, multiple analysts will review
interview summaries and matrices, with discrepancies
discussed by consensus. Analytic decisions, adaptation
recommendations, and rationale for changes will be docu-
mented through audit trails and FRAME logs. Commun-
ity partners and members of the CAB will contribute to
the interpretation of findings to enhance contextual val-
idity and ensure that emerging themes accurately reflect
local experiences and priorities. Detailed documentation of
the study setting, participant characteristics, and adaptation
process will support the assessment of transferability to other
agricultural settings.

Following the analysis, CBPR-informed co-design will be
used to revise the script, storyboard, and facilitation materials.
Each change will be logged using FRAME, noting when and
how the change occurred, whether it was planned or reactive,
who made the decision, what was modified (content, context,
delivery), the level of delivery, the nature of the change,
fidelity implications, and the rationale. Informal cognitive
interviews with community members will be used to assess

comprehension and cultural resonance of key revisions before
finalizing the pilot version.

Phase 2: Pilot Delivery
We will evaluate a single-session training of approximately
60 minutes for farmworkers who did not participate in phase
1. After providing consent, participants will complete the
baseline outcome measures described below. The facilitator
will then deliver the revised novella and a brief hands-on
earplug fitting with teach-back coaching. Immediately after
the session, outcome measures will be repeated. Following
completion of the quantitative outcome measures, partici-
pants will complete a brief semistructured exit interview
exploring their experiences with the training, perceived
barriers and facilitators to hearing protection use, sugges-
tions for improving the intervention, and recommendations
for implementation in agricultural workplaces. Fidelity and
quality assurance will be tracked with a facilitator check-
list that documents delivery of core components (video
viewed end-to-end, discussion prompts covered, earplug
coaching completed, teach-back achieved), session duration,
attendance, and any deviations. Facilitators will be trained
with standardized scripts, step-by-step PAR procedures, and
mock sessions observed by the principal investigator or
designee. Refresher sessions will be conducted if needed.
Data quality procedures include bilingual administration,
interrater agreement checks on qualitative coding, calibration
logs for the fit-testing device, and a contemporaneous audit
trail of adaptation decisions. Prior to independent delivery,
facilitators will demonstrate competency through observed
mock sessions and completion of standardized PAR testing
procedures.
Eligibility
Phase 1 will recruit approximately 20 farmworkers and 10
supervisors/managers. Phase 2 will recruit approximately 15
farmworkers who did not participate in phase 1. Eligibility
for farmworker participants includes the following: aged 18
years or older, Spanish- or English-speaking, and currently
employed in agricultural work involving routine exposure
to powered equipment (eg, tractors, harvesters, irrigation
pumps, or similar machinery) or other tasks with potentially
hazardous occupational noise exposure. Supervisor partici-
pants must be aged 18 years or older, Spanish- or English-
speaking, employed in a supervisory or managerial role
within an agricultural setting, and able to provide informed
consent. Exclusion criteria include medical or ear conditions
that preclude the safe use of foam earplugs (eg, acute ear
infection or recent ear surgery) or inability to complete study
procedures because of cognitive impairment, an inability to
follow study instructions, or an inability to complete PAR fit
testing despite repeated instruction.
Outcomes and Measures
For phase 1, the primary outcome is qualitative data from
semistructured interviews. Interview guides were drafted by
the academic team to align with CFIR constructs and were
revised through one round of CAB review and two rounds
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with Líderes Campesinas partners (see Multimedia Appen-
dix 1). This process produced clearer questions, eliminated
redundancy, and added a brief observed earplug-insertion task
before and after the novella to understand practical barriers
and visual needs for fitting instructions. The observed earplug
insertion task involves asking participants to insert foam
earplugs as they typically would, followed by the facilitator’s
documentation of technique, depth of insertion, and common
errors to inform content revisions.

For phase 2, the primary exploratory quantitative outcome
is pre-post change in PAR, which will be used to estimate
preliminary effect sizes. Participants will undergo fit testing
before training to establish a baseline PAR and will be
retested immediately afterward using the wireless automated
hearing test system (WAHTS; Creare LLC, Hanover, NH,
USA) with Audhere software (Creare LLC, Hanover, NH,
US; release dated July 15, 2026). Fit testing will be per-
formed using 3M E-A-R Classic disposable foam earplugs
(3M; Noise Reduction Rating, 29 dB) following the WAHTS
hearing protector fit-testing protocol. The protocol measures
unoccluded and occluded hearing thresholds at 500, 1000,
2000, 3000, 4000, 6000, and 8000 Hz to calculate the overall
binaural PAR. The system will be calibrated according to the
manufacturer’s recommendations before each testing session.
Testing will be conducted in a quiet indoor environment
that meets the manufacturer’s maximum permissible ambient-
noise requirements (60 dBA or 73 dBC). Measurements that
do not converge or otherwise fail quality checks will be
repeated according to the WAHTS protocol.

The secondary effectiveness outcome is the change in
hearing protection beliefs, measured with a 14-item Hear-
ing Protection Beliefs Scale that has been previously used
with Spanish-speaking farmworkers. Items are rated on a
4-point Likert scale (1=disagree to 4=strongly agree) and
summed after reverse-coding negatively worded items; total
scores range from 14 to 56, with higher scores indicating
more favorable and accurate beliefs about hearing protection.
The Spanish-language version previously used with Spanish-
speaking farmworkers will be administered. Minor word-
ing modifications identified during the phase 1 adaptation
process to improve regional comprehension will be documen-
ted but will not alter the underlying constructs or scoring
procedures. The scale has previously been used in studies
of hearing loss prevention and hearing protection behav-
iors, including among Spanish-speaking populations [18,23,
27,36]. Negatively worded items include statements related
to missing warning sounds, interference with work perform-
ance, and perceptions that hearing protection is not worth the
effort. Internal consistency (Cronbach α) will also be reported
descriptively for this sample. This pilot study is not inten-
ded to validate the instrument or evaluate its psychometric
properties.

Implementation outcomes will be measured using
the Acceptability of Intervention Measure, Feasibility of
Intervention Measure, and Intervention Appropriateness
Measure, 3 brief implementation outcome measures with
demonstrated reliability, structural validity, and test-retest
reliability in implementation research settings [52]. Each

measure consists of 4 items rated on a 5-point Likert
scale (1=completely disagree to 5=completely agree). Item
responses will be averaged to generate a mean score for each
construct, with higher scores indicating greater perceived
acceptability, feasibility, or appropriateness of the interven-
tion. Implementation outcomes will be assessed immediately
posttraining. Internal consistency will be assessed descrip-
tively in this sample. Quantitative measures will be supple-
mented by CFIR-guided open-ended questions to explore
participants’ perceptions of the intervention and implementa-
tion context.

Participants will also report access to hearing protection
(eg, employer-provided foam earplugs, reusable earplugs,
earmuffs, self-purchased devices, or no access) to character-
ize workplace resources available at baseline. During the
training session, all participants will receive foam earplugs
to ensure short-term access to hearing protection.
Data Analysis
For aim 1, analysis will use a rapid qualitative approach
informed by the CFIR Version 2.0 [53-55]. Individual
interview transcripts will be used to prepare structured
interview summaries, which will serve as the primary
analytic unit for matrix-based analysis. Matrix templates
will be organized according to the five CFIR domains
and study objectives. Interview guides were developed to
map to selected CFIR constructs relevant to intervention
adaptation and implementation while allowing participants
to introduce issues beyond the framework. The analytic
team will iteratively review interview summaries to iden-
tify barriers, facilitators, adaptation needs, and implementa-
tion considerations. Matrix-based synthesis will be used to
compare findings across participant groups (farmworkers and
supervisors) and identify patterns that inform adaptation of
intervention content, delivery, and implementation strategies.
Rapid qualitative methods were selected to facilitate timely
integration of findings into the intervention adaptation
process while maintaining analytic rigor. Inductive codes will
be created for themes not adequately captured by CFIR to
ensure that novel or context-specific findings are retained.

For phase 2, participant characteristics and implementation
outcomes will be summarized descriptively using means and
SDs. Paired pre-post changes in PAR and hearing protection
beliefs will be summarized using change scores with 95%
CIs. Given the small pilot sample and potential nonnormality,
Wilcoxon signed-rank tests will be conducted as exploratory
analyses. Preliminary standardized effect sizes (Hedges g)
will be calculated for paired pre-post changes and interpre-
ted descriptively to estimate the magnitude and variability
of intervention effects for planning a future fully powered
trial, rather than to provide a definitive test of intervention
effectiveness. Mean scores, SDs, and score distributions will
be reported descriptively for the acceptability of intervention
measure, feasibility of intervention measure, and intervention
appropriateness measure. Internal consistency will also be
reported descriptively.
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Given the brief, single-session design, minimal missing
data are anticipated. Analyses will be conducted using
available data for each outcome. Participants with missing
pre or posttraining PAR measurements will be excluded from
analyses involving PAR, whereas participants with missing
survey responses will be included in analyses of outcomes for
which data are available. Because of the small pilot sample,
no imputation procedures are planned. The extent and nature
of missing data will be reported descriptively.

Because this is an exploratory pilot study designed to
assess feasibility, implementation outcomes, and preliminary
signals of effectiveness, no formal adjustment for multi-
ple comparisons will be applied. Results will be interpre-
ted cautiously and used to inform future hypothesis-driven
studies rather than to provide definitive tests of intervention
effectiveness.

Quantitative analyses will be conducted using SPSS
Statistics (IBM Corp). Rapid qualitative analysis will be
conducted using structured matrix templates and audit trails
maintained in Microsoft Excel and Word; no dedicated
qualitative software will be used.

Brief postintervention interviews will be analyzed using
rapid qualitative content analysis with structured summaries
and matrix displays to identify participants’ perceptions
of the intervention, barriers and facilitators to implementa-
tion, and recommendations for refinement [53,54]. Quantita-
tive and qualitative data will be analyzed first separately
and then integrated using joint displays within a conver-
gent mixed methods design. Quantitative outcomes (PAR,
hearing protection beliefs, and implementation outcomes)
will be compared with qualitative findings from the phase
2 postintervention interviews to examine how participants’
experiences help explain observed changes in hearing
protector fit, hearing protection beliefs, and implementa-
tion outcomes. This integrated analysis will also identify
opportunities to further refine the intervention prior to a
future fully powered trial.

Data Management and Security
Deidentified data will be stored on encrypted univer-
sity servers with role-based access; REDCap (Vanderbilt
University) Cloud (v15) will be used for electronic data
capture. Version control for instruments, protocols, and
analysis scripts will be maintained with regular backups and
audit logs.

Ethical Considerations
This study was reviewed and approved by the San
Diego State University Institutional Review Board (protocol
IRB-25‐0158). Verbal and written consent will be obtained.
Participants in phase 1 will receive a US $40 gift card
for completing formative interviews. Participants in phase
2 will receive a US $50 gift card for completing pilot
study activities, reflecting the additional time required for
intervention participation and outcome assessments. Risks are
minimal and include potential temporary discomfort during
earplug insertion.

Results
Funding for this study was awarded in July 2025 through
the San Diego State University’s HealthLINK Center for
Transdisciplinary Health Research. Institutional Review
Board approval was obtained from San Diego State Uni-
versity on April 28, 2025, and the study was registered
on ClinicalTrials.gov (NCT07271290; first submitted on
November 27, 2025, and first posted on December 9, 2025)
prior to participant enrollment.

At the time of protocol submission, study materials,
data collection procedures, and community-partner training
activities had been completed. Recruitment for phase 1
formative interviews with farmworkers and supervisors was
underway and expected to be completed by spring 2026.
Analysis of phase 1 data is expected to continue through
fall 2026, followed by adaptation of intervention materials
and preparation for pilot testing. Recruitment for phase
2 pilot participants is anticipated to begin in July 2026,
with completion of data collection expected in 2027. Data
analysis and dissemination activities are planned for 2027.
No substantive deviations from the approved protocol have
occurred at the time of submission (July 2026).

Discussion
Principal Findings
This protocol describes a community-engaged Hybrid Type 1
pilot study designed to adapt and evaluate Más Vale Usar
Protección Auditiva, a hearing loss prevention interven-
tion for Spanish-speaking farmworkers. The study com-
bines objective assessment of hearing protector fit through
PAR testing with implementation outcomes and systematic
adaptation procedures guided by CFIR and FRAME. By
integrating CBPR principles with implementation science
frameworks, the study seeks to generate evidence regarding
the feasibility, acceptability, and preliminary effectiveness of
a hearing conservation intervention tailored to an underserved
agricultural workforce. We hypothesize that the adapted
intervention will be feasible, acceptable, and appropriate for
implementation in agricultural settings and will demonstrate
preliminary improvements in objective hearing protector fit
and hearing protection beliefs.
Comparison to Prior Work
Previous hearing conservation interventions in agricultural
populations have primarily focused on knowledge, attitudes,
and intentions and have often relied on self-reported hearing
protection behaviors as outcomes. Few studies have incorpo-
rated objective measures of hearing protector use or fit, and
even fewer have focused specifically on Spanish-speaking
farmworkers [16,18,28,56]. In addition, prior interventions
have rarely incorporated implementation science frameworks
or community-engaged adaptation procedures [28]. This
study extends prior work by adapting an existing Spanish-lan-
guage hearing conservation intervention for the agricultural
context of the Southwest United States and by combining
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objective fit-testing, implementation outcomes, and system-
atic documentation of intervention adaptations. These features
may improve the relevance, scalability, and reproducibility
of future hearing conservation interventions in agricultural
settings.
Strengths and Limitations
A single-group pre-post design and small sample size limit
causal inference and generalizability. Outcomes are assessed
immediately following the intervention, and observed
improvements in hearing protector fit or beliefs may partially
reflect practice effects associated with repeated PAR testing,
standardized earplug-fitting coaching, increased familiarity
with the testing procedures, social desirability, or increased
attention associated with study participation (ie, the Haw-
thorne effect). Accordingly, this pilot is designed to evalu-
ate immediate changes in hearing protector fit and hearing
protection beliefs and is not intended to assess long-term
retention, sustained hearing protection use, or prevention of
NIHL. However, findings from this study will inform the next
stage of research with longer follow-up periods. Addition-
ally, because behavior change is constrained by access
and workplace conditions, self-reported hearing protection
behaviors are treated as contextual indicators rather than
primary outcomes in this pilot.
Future Directions
This study will deliver the first culturally adapted, evi-
dence-informed hearing conservation training evaluated with
objective fit-testing for Spanish-speaking farmworkers in the
Southwest United States. Results will establish feasibility
and preliminary effectiveness, generate a practical playbook
for community-based delivery, and lay the groundwork
for a subsequent multilevel trial integrating supervisor and

organizational components. This study also demonstrates
the application of implementation science frameworks in
community-based agricultural settings.
Dissemination
We will pursue a structured, multipronged dissemination
strategy tailored to community and scientific audiences.
Community-facing outputs will include a brief summarizing
key findings and practical recommendations, distributed via
partner networks and a safety-talk slide deck for on-site
use by employee safety leads. Dissemination materials will
be reviewed through established CBPR partnerships prior to
broader distribution.
Conclusion
This protocol describes a community-engaged Hybrid Type 1
pilot to adapt and evaluate a brief, digitally delivered hearing
protection training for Spanish-speaking farmworkers. The
study will produce adapted training and facilitation materi-
als addressing NIHL in agricultural settings, with system-
atic documentation of adaptations using FRAME, as well
as detailed intervention reporting to support replication. By
pairing objective fit testing (PAR) with pragmatic imple-
mentation outcomes (acceptability, feasibility, appropriate-
ness), the pilot will assess whether this delivery approach is
workable in real-world community contexts and will provide
preliminary effect size estimates and operational guidance
to inform a subsequent trial, integrating interpersonal and
organizational components in a larger multilevel intervention.
By prioritizing Spanish-speaking farmworkers (the predomi-
nant language group in the US agricultural workforce), this
study targets a preventable occupational health burden while
addressing persistent gaps in linguistically accessible hearing
loss prevention.

Acknowledgments
We thank the members of the Community Advisory Board for their partnership in developing and refining this protocol.
Generative AI (ChatGPT) was used to assist with language editing, grammar, and readability. The authors reviewed, edited,
and approved all content and take full responsibility for the accuracy and integrity of the manuscript. No AI-generated content
was used as a substitute for author interpretation, analysis, or scientific conclusions.
Funding
This work was supported by the National Institute on Deafness and Other Communication Disorders of the National Institutes
of Health under award number K23DC022303 (LC) and HealthLINK Center pilot project funding, which is funded in part
by the National Institute on Minority Health and Health Disparities of the National Institutes of Health under award numbers
S21MD010690 (SDSU HealthLINK Endowment) and U54MD012397 (SDSU HealthLINK Center). The content is solely the
responsibility of the authors and does not necessarily represent the official views of the National Institutes of Health.
Data Availability
Data sharing is not applicable to this article, as no datasets were generated or analyzed. Following study completion,
deidentified data will be deposited in an appropriate publicly accessible repository, subject to applicable ethical and partici-
pant-confidentiality requirements.
Authors’ Contributions
Conceptualization: LC
Methodology: LC, TLF, NL-G, PR, ALR, BTR, BA, ET, MLZ
Resources: LC, TLF, NL-G, PR, ALR, BTR, BA, ET, MLZ
Writing – original draft: LC
Writing – review & editing: LC, TLF, NL-G, PR, ALR, BTR, BA, ET, MLZ

JMIR RESEARCH PROTOCOLS Coco et al

https://www.researchprotocols.org/2026/1/e93134 JMIR Res Protoc 2026 | vol. 15 | e93134 | p. 9
(page number not for citation purposes)

https://www.researchprotocols.org/2026/1/e93134


Conflicts of interests
None declared.
Multimedia Appendix 1
Interview guide.
[DOCX File (Microsoft Word File), 19 KB-Multimedia Appendix 1]

Checklist 1
TIDiER checklist for intervention reporting.
[PDF File (Adobe File), 117 KB-Checklist 1]

Checklist 2
StaRI checklist for author completion.
[PDF File (Adobe File), 199 KB-Checklist 2]
References
1. Depczynski J, Franklin RC, Challinor K, Williams W, Fragar LJ. Farm noise emissions during common agricultural

activities. J Agric Saf Health. Aug 2005;11(3):325-334. [doi: 10.13031/2013.18575] [Medline: 16184791]
2. Humann MJ, Sanderson WT, Donham KJ, Kelly KM. Task-based noise exposures for farmers involved in grain

production. J Agric Saf Health. Apr 2013;19(2):101-113. [doi: 10.13031/jash.19.9540] [Medline: 23923730]
3. McBride DI, Firth HM, Herbison GP. Noise exposure and hearing loss in agriculture: a survey of farmers and farm

workers in the Southland region of New Zealand. J Occup Environ Med. Dec 2003;45(12):1281-1288. [doi: 10.1097/01.
jom.0000100001.86223.20] [Medline: 14665814]

4. Hwang SA, Gomez MI, Sobotova L, Stark AD, May JJ, Hallman EM. Predictors of hearing loss in New York farmers.
Am J Ind Med. Jul 2001;40(1):23-31. [doi: 10.1002/ajim.1068] [Medline: 11439394]

5. Mahendra Prashanth KV, Sridhar V. The relationship between noise frequency components and physical, physiological
and psychological effects of industrial workers. Noise Health. 2008;10(40):90-98. [doi: 10.4103/1463-1741.44347]
[Medline: 19052441]

6. Choi SW, Peek-Asa C, Sprince NL, et al. Hearing loss as a risk factor for agricultural injuries. Am J Ind Med. Oct
2005;48(4):293-301. [doi: 10.1002/ajim.20214] [Medline: 16142735]

7. Arcury TA, Arnold TJ, Quandt SA, et al. Health and occupational injury experienced by Latinx Child Farmworkers in
North Carolina, USA. Int J Environ Res Public Health. Dec 30, 2019;17(1):248. [doi: 10.3390/ijerph17010248]
[Medline: 31905836]

8. Hager LD. Hearing protection. Didn’t hear it coming... noise and hearing in industrial accidents. Occup Health Saf. Sep
2002;71(9):196-200. [Medline: 12369364]

9. Agrawal Y, Platz EA, Niparko JK. Prevalence of hearing loss and differences by demographic characteristics among US
adults: data from the National Health and Nutrition Examination Survey, 1999-2004. Arch Intern Med. Jul 28,
2008;168(14):1522-1530. [doi: 10.1001/archinte.168.14.1522] [Medline: 18663164]

10. Dalton DS, Cruickshanks KJ, Klein BEK, Klein R, Wiley TL, Nondahl DM. The impact of hearing loss on quality of life
in older adults. Gerontologist. Oct 2003;43(5):661-668. [doi: 10.1093/geront/43.5.661] [Medline: 14570962]

11. Masterson EA, Tak S, Themann CL, et al. Prevalence of hearing loss in the United States by industry. Am J Ind Med.
Jun 2013;56(6):670-681. [doi: 10.1002/ajim.22082] [Medline: 22767358]

12. Gomez MI, Hwang SA, Sobotova L, Stark AD, May JJ. A comparison of self-reported hearing loss and audiometry in a
cohort of New York farmers. J Speech Lang Hear Res. Dec 2001;44(6):1201-1208. [doi: 10.1044/1092-4388(2001/093)]
[Medline: 11776358]

13. Kerr MJ, McCullagh M, Savik K, Dvorak LA. Perceived and measured hearing ability in construction laborers and
farmers. Am J Ind Med. Oct 2003;44(4):431-437. [doi: 10.1002/ajim.10286] [Medline: 14502772]

14. Coco L, Sanchez GD, Campuzano GA, Keeney AJ, Romine JK. Hearing difficulties among farmworkers in the México-
US Southwest border region. J Immigr Minor Health. Aug 2024;26(4):1-10. [doi: 10.1007/s10903-024-01592-8]
[Medline: 38647631]

15. Sinelnikov S, Bixler EA, Kolosh A. Effectiveness of safety training interventions for supervisors: a systematic review
and narrative synthesis. Am J Ind Med. Oct 2020;63(10):878-901. [doi: 10.1002/ajim.23163] [Medline: 32740998]

16. Fernandez ME, Bartholomew LK, Alterman T. Planning a multilevel intervention to prevent hearing loss among
farmworkers and managers: a systematic approach. J Agric Saf Health. Jan 2009;15(1):49-74. [doi: 10.13031/2013.
25415] [Medline: 19266884]

JMIR RESEARCH PROTOCOLS Coco et al

https://www.researchprotocols.org/2026/1/e93134 JMIR Res Protoc 2026 | vol. 15 | e93134 | p. 10
(page number not for citation purposes)

https://jmir.org/api/download?alt_name=resprot_v15i1e93134_app1.docx
https://jmir.org/api/download?alt_name=resprot_v15i1e93134_app1.docx
https://jmir.org/api/download?alt_name=resprot_v15i1e93134_app2.pdf
https://jmir.org/api/download?alt_name=resprot_v15i1e93134_app2.pdf
https://jmir.org/api/download?alt_name=resprot_v15i1e93134_app3.pdf
https://jmir.org/api/download?alt_name=resprot_v15i1e93134_app3.pdf
https://doi.org/10.13031/2013.18575
http://www.ncbi.nlm.nih.gov/pubmed/16184791
https://doi.org/10.13031/jash.19.9540
http://www.ncbi.nlm.nih.gov/pubmed/23923730
https://doi.org/10.1097/01.jom.0000100001.86223.20
https://doi.org/10.1097/01.jom.0000100001.86223.20
http://www.ncbi.nlm.nih.gov/pubmed/14665814
https://doi.org/10.1002/ajim.1068
http://www.ncbi.nlm.nih.gov/pubmed/11439394
https://doi.org/10.4103/1463-1741.44347
http://www.ncbi.nlm.nih.gov/pubmed/19052441
https://doi.org/10.1002/ajim.20214
http://www.ncbi.nlm.nih.gov/pubmed/16142735
https://doi.org/10.3390/ijerph17010248
http://www.ncbi.nlm.nih.gov/pubmed/31905836
http://www.ncbi.nlm.nih.gov/pubmed/12369364
https://doi.org/10.1001/archinte.168.14.1522
http://www.ncbi.nlm.nih.gov/pubmed/18663164
https://doi.org/10.1093/geront/43.5.661
http://www.ncbi.nlm.nih.gov/pubmed/14570962
https://doi.org/10.1002/ajim.22082
http://www.ncbi.nlm.nih.gov/pubmed/22767358
https://doi.org/10.1044/1092-4388(2001/093)
http://www.ncbi.nlm.nih.gov/pubmed/11776358
https://doi.org/10.1002/ajim.10286
http://www.ncbi.nlm.nih.gov/pubmed/14502772
https://doi.org/10.1007/s10903-024-01592-8
http://www.ncbi.nlm.nih.gov/pubmed/38647631
https://doi.org/10.1002/ajim.23163
http://www.ncbi.nlm.nih.gov/pubmed/32740998
https://doi.org/10.13031/2013.25415
https://doi.org/10.13031/2013.25415
http://www.ncbi.nlm.nih.gov/pubmed/19266884
https://www.researchprotocols.org/2026/1/e93134


17. Wakelyn PJ, Green JK. OSHA noise regulations and agriculture, including cotton gins. J Cotton Sci.
2017;21(4):320-331. [doi: 10.56454/YYTK2021]

18. Guiberson M, Wakefield E. A preliminary study of a Spanish graphic novella targeting hearing loss prevention. Am J
Audiol. Sep 18, 2017;26(3):259-267. [doi: 10.1044/2017_AJA-16-0069] [Medline: 28651254]

19. Ehlers J, Lyden E, Baccaglini L, Rautiainen RH, Achutan C. Evaluation of a point source intervention for preventing
hearing loss on farmers’ attitudes and beliefs: a randomized controlled trial. J Agric Saf Health. Dec 13,
2023;29(4):225-239. [doi: 10.13031/jash.15164] [Medline: 40079951]

20. McCullagh MC, Yang JJ, Cohen MA. Community-based program to increase use of hearing conservation practices
among farm and rural youth: a cluster randomized trial of effectiveness. BMC Public Health. Jun 3, 2020;20(1):847.
[doi: 10.1186/s12889-020-08972-3] [Medline: 32493434]

21. Gates DM, Jones MS. A pilot study to prevent hearing loss in farmers. Public Health Nurs. 2007;24(6):547-553. [doi: 10.
1111/j.1525-1446.2007.00667.x] [Medline: 17973732]

22. Jenkins PL, Stack SG, Earle-Richardson GB, Scofield SM, May JJ. Screening events to reduce farmers’ hazardous
exposures. J Agric Saf Health. Jan 2007;13(1):57-64. [doi: 10.13031/2013.22312] [Medline: 17370914]

23. Saunders GH, Dann SM, Griest SE, Frederick MT. Development and evaluation of a questionnaire to assess knowledge,
attitudes, and behaviors towards hearing loss prevention. Int J Audiol. Apr 2014;53(4):209-218. [doi: 10.3109/14992027.
2013.860487] [Medline: 24467444]

24. Crandell C, Mills TL, Gauthier R. Knowledge, behaviors, and attitudes about hearing loss and hearing protection among
racial/ethnically diverse young adults. J Natl Med Assoc. Feb 2004;96(2):176-186. [Medline: 14977276]

25. Gilles A, De Ridder D, Van Hal G, Wouters K, Kleine Punte A, Van de Heyning P. Prevalence of leisure noise-induced
tinnitus and the attitude toward noise in university students. Otol Neurotol. Aug 2012;33(6):899-906. [doi: 10.1097/
MAO.0b013e31825d640a] [Medline: 22722146]

26. Arezes PM, Miguel AS. Assessing the use of hearing protection in industrial settings: a comparison between methods.
Int J Ind Ergon. Nov 2013;43(6):518-525. [doi: 10.1016/j.ergon.2012.07.002]

27. Kerr MJ, Lusk SL, Ronis DL. Explaining Mexican American workers’ hearing protection use with the health promotion
model. Nurs Res. 2002;51(2):100-109. [doi: 10.1097/00006199-200203000-00006] [Medline: 11984380]

28. Coco L, Fried M, Quijano K, et al. Interventions to prevent noise-induced hearing loss in farmworkers: a scoping review.
Int J Audiol. Dec 23, 2025:1-17. [doi: 10.1080/14992027.2025.2598645] [Medline: 41433189]

29. Khan KM, Evans SS, Bielko SL, Rohlman DS. Efficacy of technology-based interventions to increase the use of hearing
protections among adolescent farmworkers. Int J Audiol. Feb 2018;57(2):124-134. [doi: 10.1080/14992027.2017.
1374568] [Medline: 28918682]

30. McCullagh M. Preservation of hearing among agricultural workers: a review of literature and recommendations for
future research. J Agric Saf Health. Aug 2002;8(3):297-318. [doi: 10.13031/2013.9055] [Medline: 12363181]

31. McCullagh MC, Banerjee T, Cohen MA, Yang JJ. Effects of interventions on use of hearing protectors among farm
operators: A randomized controlled trial. Int J Audiol. 2016;55 Suppl 1:S3-S12. [doi: 10.3109/14992027.2015.1122239]
[Medline: 26766172]

32. Gold A, Fung W, Gabbard S, Carroll D. Findings from the National Agricultural Workers Survey (NAWS) 2019–2020:
a demographic and employment profile of united states farmworkers. US Department of Labor, Employment and
Training Administration, Office of Policy Development and Research; 2022. URL: https://www.dol.gov/sites/dolgov/
files/ETA/publications/ETAOP2022-16_NAWS_Research_Report_16_508c.pdf [Accessed 2026-08-25]

33. Ornelas I, Fung W, Gabbard S, Carroll D. California findings from the National Agricultural Workers Survey (NAWS)
2015–2019: a demographic and employment profile of california farmworkers. US Department of Labor, Employment
and Training Administration, Office of Policy Development and Research; 2015. URL: https://www.dol.gov/sites/
dolgov/files/ETA/publications/ETAOP2022-15_NAWS_Research_Report_15_508c.pdf [Accessed 2026-08-25]

34. Lusk SL, Ronis DL, Baer LM. Gender differences in blue collar workers’ use of hearing protection. Women Health.
1997;25(4):69-89. [doi: 10.1300/J013v25n04_04] [Medline: 9302730]

35. Rabinowitz PM, Duran R. Is acculturation related to use of hearing protection? AIHAJ. 2001;62(5):611-614. [doi: 10.
1080/15298660108984660] [Medline: 11669387]

36. Robertson C, Kerr M, Garcia C, Halterman E. Noise and hearing protection: Latino construction workers’ experiences.
AAOHN J. Apr 2007;55(4):153-160. [doi: 10.1177/216507990705500404] [Medline: 17472130]

37. Frazier M, Massingale S, Bowen M, Kohler C. Engaging a community in developing an entertainment-education
Spanish-language radio novella aimed at reducing chronic disease risk factors, Alabama, 2010-2011. Prev Chronic Dis.
2012;9:110344. [doi: 10.5888/pcd9.110344] [Medline: 22863307]

38. Bandura A. Health promotion by social cognitive means. Health Educ Behav. Apr 2004;31(2):143-164. [doi: 10.1177/
1090198104263660] [Medline: 15090118]

JMIR RESEARCH PROTOCOLS Coco et al

https://www.researchprotocols.org/2026/1/e93134 JMIR Res Protoc 2026 | vol. 15 | e93134 | p. 11
(page number not for citation purposes)

https://doi.org/10.56454/YYTK2021
https://doi.org/10.1044/2017_AJA-16-0069
http://www.ncbi.nlm.nih.gov/pubmed/28651254
https://doi.org/10.13031/jash.15164
http://www.ncbi.nlm.nih.gov/pubmed/40079951
https://doi.org/10.1186/s12889-020-08972-3
http://www.ncbi.nlm.nih.gov/pubmed/32493434
https://doi.org/10.1111/j.1525-1446.2007.00667.x
https://doi.org/10.1111/j.1525-1446.2007.00667.x
http://www.ncbi.nlm.nih.gov/pubmed/17973732
https://doi.org/10.13031/2013.22312
http://www.ncbi.nlm.nih.gov/pubmed/17370914
https://doi.org/10.3109/14992027.2013.860487
https://doi.org/10.3109/14992027.2013.860487
http://www.ncbi.nlm.nih.gov/pubmed/24467444
http://www.ncbi.nlm.nih.gov/pubmed/14977276
https://doi.org/10.1097/MAO.0b013e31825d640a
https://doi.org/10.1097/MAO.0b013e31825d640a
http://www.ncbi.nlm.nih.gov/pubmed/22722146
https://doi.org/10.1016/j.ergon.2012.07.002
https://doi.org/10.1097/00006199-200203000-00006
http://www.ncbi.nlm.nih.gov/pubmed/11984380
https://doi.org/10.1080/14992027.2025.2598645
http://www.ncbi.nlm.nih.gov/pubmed/41433189
https://doi.org/10.1080/14992027.2017.1374568
https://doi.org/10.1080/14992027.2017.1374568
http://www.ncbi.nlm.nih.gov/pubmed/28918682
https://doi.org/10.13031/2013.9055
http://www.ncbi.nlm.nih.gov/pubmed/12363181
https://doi.org/10.3109/14992027.2015.1122239
http://www.ncbi.nlm.nih.gov/pubmed/26766172
https://www.dol.gov/sites/dolgov/files/ETA/publications/ETAOP2022-16_NAWS_Research_Report_16_508c.pdf
https://www.dol.gov/sites/dolgov/files/ETA/publications/ETAOP2022-16_NAWS_Research_Report_16_508c.pdf
https://www.dol.gov/sites/dolgov/files/ETA/publications/ETAOP2022-15_NAWS_Research_Report_15_508c.pdf
https://www.dol.gov/sites/dolgov/files/ETA/publications/ETAOP2022-15_NAWS_Research_Report_15_508c.pdf
https://doi.org/10.1300/J013v25n04_04
http://www.ncbi.nlm.nih.gov/pubmed/9302730
https://doi.org/10.1080/15298660108984660
https://doi.org/10.1080/15298660108984660
http://www.ncbi.nlm.nih.gov/pubmed/11669387
https://doi.org/10.1177/216507990705500404
http://www.ncbi.nlm.nih.gov/pubmed/17472130
https://doi.org/10.5888/pcd9.110344
http://www.ncbi.nlm.nih.gov/pubmed/22863307
https://doi.org/10.1177/1090198104263660
https://doi.org/10.1177/1090198104263660
http://www.ncbi.nlm.nih.gov/pubmed/15090118
https://www.researchprotocols.org/2026/1/e93134


39. Bandura A. Social Learning Theory. Prentice Hall; 1977. ISBN: 9780138167448
40. Más vale usar protectores auditivos [Article in Spanish]. Mark Guiberson YouTube. Jun 18, 2015. URL: https://www.

youtube.com/watch?v=pBkROHDj2TA [Accessed 2026-08-25]
41. Israel BA, Schulz AJ, Parker EA, Becker AB, Community-Campus Partnerships for Health. Community-based

participatory research: policy recommendations for promoting a partnership approach in health research. Educ Health
(Abingdon). 2001;14(2):182-197. [doi: 10.1080/13576280110051055] [Medline: 14742017]

42. Israel BA, Schulz AJ, Parker EA, Becker AB. Review of community-based research: assessing partnership approaches to
improve public health. Annu Rev Public Health. 1998;19(1):173-202. [doi: 10.1146/annurev.publhealth.19.1.173]
[Medline: 9611617]

43. Damschroder LJ, Aron DC, Keith RE, Kirsh SR, Alexander JA, Lowery JC. Fostering implementation of health services
research findings into practice: a consolidated framework for advancing implementation science. Implement Sci. Aug 7,
2009;4:50. [doi: 10.1186/1748-5908-4-50] [Medline: 19664226]

44. Wiltsey Stirman S, Baumann AA, Miller CJ. The FRAME: an expanded framework for reporting adaptations and
modifications to evidence-based interventions. Implement Sci. Jun 6, 2019;14(1):58. [doi: 10.1186/s13012-019-0898-y]
[Medline: 31171014]

45. Hoffmann TC, Glasziou PP, Boutron I, et al. Better reporting of interventions: template for intervention description and
replication (TIDieR) checklist and guide. BMJ. Mar 7, 2014;348:g1687. [doi: 10.1136/bmj.g1687] [Medline: 24609605]

46. Pinnock H, Barwick M, Carpenter CR, et al. Standards for Reporting Implementation Studies (StaRI) Statement. BMJ.
Mar 6, 2017;356:i6795. [doi: 10.1136/bmj.i6795] [Medline: 28264797]

47. QuickFacts: imperial county, California. US Census Bureau. 2026. URL: https://www.census.gov/quickfacts/fact/table/
imperialcountycalifornia [Accessed 2026-06-22]

48. Imperial valley agriculture. Imperial County Farm Bureau. 2026. URL: https://www.icfb.net/imperial-valley-agriculture
[Accessed 2026-06-22]

49. Arcury TA, Quandt SA. Community-based participatory research (CBPR) and other community-engaged research with
latinx farmworker communities in the eastern United States. In: Justice TAA, Quandt SA, editors. Latinx Farmworkers
in the Eastern United States: Health, Safety, and Justice. Springer International Publishing; 2020:197-226. [doi: 10.1007/
978-3-030-36643-8_8]

50. Marrone NL, Nieman CL, Coco L. Community-Based Participatory Research and Human-Centered Design Principles to
Advance Hearing Health Equity. Ear Hear. 2022;43(Suppl 1):33S-44S. [doi: 10.1097/AUD.0000000000001183]
[Medline: 35724253]

51. Halpin SN. Inter-coder agreement in qualitative coding: considerations for its use. Am J Qual Res. Jul 2024;8(3):23-43.
[doi: 10.29333/ajqr/14887]

52. Weiner BJ, Lewis CC, Stanick C, et al. Psychometric assessment of three newly developed implementation outcome
measures. Implement Sci. Aug 29, 2017;12(1):108. [doi: 10.1186/s13012-017-0635-3] [Medline: 28851459]

53. Nevedal AL, Reardon CM, Opra Widerquist MA, et al. Rapid versus traditional qualitative analysis using the
Consolidated Framework for Implementation Research (CFIR). Implement Sci. Jul 2, 2021;16(1):67. [doi: 10.1186/
s13012-021-01111-5] [Medline: 34215286]

54. Gale RC, Wu J, Erhardt T, et al. Comparison of rapid vs in-depth qualitative analytic methods from a process evaluation
of academic detailing in the Veterans Health Administration. Implement Sci. Feb 1, 2019;14(1):11. [doi: 10.1186/
s13012-019-0853-y] [Medline: 30709368]

55. Reardon CM, Damschroder LJ, Ashcraft LE, et al. The Consolidated Framework for Implementation Research (CFIR)
user guide: a five-step guide for conducting implementation research using the framework. Implement Sci. Aug 16,
2025;20(1):39. [doi: 10.1186/s13012-025-01450-7] [Medline: 40819067]

56. Coco L, Fried M, Loria O, et al. Noise-induced hearing loss in farmworkers: a scoping review. Front Public Health.
2025;13:1502489. [doi: 10.3389/fpubh.2025.1502489] [Medline: 40098797]

Abbreviations
CAB: Community Advisory Board
CBPR: Community-Based Participatory Research
CFIR: Consolidated Framework for Implementation Research
FRAME: Framework for Reporting Adaptations and Modifications to Evidence-Based Interventions
NIHL: noise-induced hearing loss
PAR: Personal Attenuation Rating
StaRI: Standards for Reporting Implementation Studies
TIDieR: Template for Intervention Description and Replication

JMIR RESEARCH PROTOCOLS Coco et al

https://www.researchprotocols.org/2026/1/e93134 JMIR Res Protoc 2026 | vol. 15 | e93134 | p. 12
(page number not for citation purposes)

https://www.youtube.com/watch?v=pBkROHDj2TA
https://www.youtube.com/watch?v=pBkROHDj2TA
https://doi.org/10.1080/13576280110051055
http://www.ncbi.nlm.nih.gov/pubmed/14742017
https://doi.org/10.1146/annurev.publhealth.19.1.173
http://www.ncbi.nlm.nih.gov/pubmed/9611617
https://doi.org/10.1186/1748-5908-4-50
http://www.ncbi.nlm.nih.gov/pubmed/19664226
https://doi.org/10.1186/s13012-019-0898-y
http://www.ncbi.nlm.nih.gov/pubmed/31171014
https://doi.org/10.1136/bmj.g1687
http://www.ncbi.nlm.nih.gov/pubmed/24609605
https://doi.org/10.1136/bmj.i6795
http://www.ncbi.nlm.nih.gov/pubmed/28264797
https://www.census.gov/quickfacts/fact/table/imperialcountycalifornia
https://www.census.gov/quickfacts/fact/table/imperialcountycalifornia
https://www.icfb.net/imperial-valley-agriculture
https://doi.org/10.1007/978-3-030-36643-8_8
https://doi.org/10.1007/978-3-030-36643-8_8
https://doi.org/10.1097/AUD.0000000000001183
http://www.ncbi.nlm.nih.gov/pubmed/35724253
https://doi.org/10.29333/ajqr/14887
https://doi.org/10.1186/s13012-017-0635-3
http://www.ncbi.nlm.nih.gov/pubmed/28851459
https://doi.org/10.1186/s13012-021-01111-5
https://doi.org/10.1186/s13012-021-01111-5
http://www.ncbi.nlm.nih.gov/pubmed/34215286
https://doi.org/10.1186/s13012-019-0853-y
https://doi.org/10.1186/s13012-019-0853-y
http://www.ncbi.nlm.nih.gov/pubmed/30709368
https://doi.org/10.1186/s13012-025-01450-7
http://www.ncbi.nlm.nih.gov/pubmed/40819067
https://doi.org/10.3389/fpubh.2025.1502489
http://www.ncbi.nlm.nih.gov/pubmed/40098797
https://www.researchprotocols.org/2026/1/e93134


Edited by Amy Schwartz; peer-reviewed by Marjorie McCullagh, Mohsin Ahmed Shaikh, Yuanchia Chu; submitted
08.Feb.2026; final revised version received 01.Aug.2026; accepted 10.Aug.2026; published 05.Oct.2026

Please cite as:
Coco L, Finlayson TL, López-Gálvez N, Ruedas P, L Rosiles A, Toji Ruiz B, Angel B, Torres E, Zúñiga ML
Hearing Loss Prevention Training for Spanish-Speaking Farmworkers: Protocol for a Community-Engaged Hybrid Type 1
Pilot Study
JMIR Res Protoc 2026;15:e93134
URL: https://www.researchprotocols.org/2026/1/e93134
doi: 10.2196/93134

© Laura Coco, Tracy L Finlayson, Nicolas López-Gálvez, Priscila Ruedas, Ana L Rosiles, Briana Toji Ruiz, Brianna Angel,
Emma Torres, María Luisa Zúñiga. Originally published in JMIR Research Protocols (https://www.researchprotocols.org),
05.Oct.2026. This is an open-access article distributed under the terms of the Creative Commons Attribution License (https://
creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any medium, provided
the original work, first published in JMIR Research Protocols, is properly cited. The complete bibliographic information, a
link to the original publication on https://www.researchprotocols.org, as well as this copyright and license information must be
included.

JMIR RESEARCH PROTOCOLS Coco et al

https://www.researchprotocols.org/2026/1/e93134 JMIR Res Protoc 2026 | vol. 15 | e93134 | p. 13
(page number not for citation purposes)

https://www.researchprotocols.org/2026/1/e93134
https://doi.org/10.2196/93134
https://www.researchprotocols.org
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.researchprotocols.org
https://www.researchprotocols.org/2026/1/e93134

	Hearing Loss Prevention Training for Spanish-Speaking Farmworkers: Protocol for a Community-Engaged Hybrid Type 1 Pilot Study
	Introduction
	Background
	Existing Hearing Conservation Interventions and the Need for Adaptation
	Study Objectives

	Methods
	Study Design
	Conceptual Frameworks and Reporting Standards
	Intervention Logic and Delivery
	Setting
	Community Partnership and CBPR Procedures
	Iterative Co-Design and Adaptation Procedures
	Linguistic and Cultural Concordance
	Participants and Recruitment
	Digital Novella and Adaptation Process
	Eligibility
	Outcomes and Measures
	Data Analysis
	Data Management and Security
	Ethical Considerations

	Results
	Discussion
	Principal Findings
	Comparison to Prior Work
	Strengths and Limitations
	Future Directions
	Dissemination
	Conclusion



