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Abstract
Background: Very low uptake in workplace semen analysis research is difficult to interpret, particularly in employer-adjacent
settings, where nonparticipation may reflect limited recruitment reach, limited understanding of the occupational rationale, low
perceived relevance, or procedure-related concerns.
Objective: This post hoc formative study described self-reported awareness of a parent workplace semen analysis study as
an indicator of effective recruitment reach, reported reasons for nonparticipation under the implemented survey condition, and
design issues for exposure-defined workplace reproductive health research.
Methods: In April-May 2025, we conducted an anonymous web-based cross-sectional follow-up survey among male
employees in Japan who had been eligible for, but had not completed, a parent workplace semen analysis study. The parent
study invited approximately 2000 male employees from 3 companies between November 2024 and January 2025; 6 completed
the protocol. The follow-up survey invited approximately 900 male employees from 1 company. Part 1 assessed awareness,
reasons for nonparticipation, interest in male reproductive health information, and general openness to future related research.
Optional Part 2 assessed age, knowledge, concerns, expected reactions, and willingness under simplified conditions. Responses
were summarized descriptively using Wilson 95% CIs; no hypothesis testing was performed.
Results: We analyzed 108 submitted questionnaires; 83 respondents completed Part 2. Overall, 74/108 (68.5%; 95% CI
59.3‐76.5) respondents reported no awareness of the parent study. Among unaware respondents, 68/74 (91.9%; 95% CI
83.4‐96.2) selected “did not know the study existed.” Among aware nonparticipants, the most frequent reasons were perceived
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irrelevance and resistance to collecting semen (each 9/34, 26.5%; 95% CI 14.6‐43.1), embarrassment or reluctance (8/34,
23.5%; 95% CI 12.4‐40), and hassle (7/34, 20.6%; 95% CI 10.3‐36.8). In Part 2, anxiety about unfavorable results was
reported by 52/83 (62.7%; 95% CI 51.9‐72.3) respondents, concerns about collection location or privacy protection by 48/83
(57.8%; 95% CI 47.1‐67.9), and self-reported resistance by 42/83 (50.6%; 95% CI 40.1‐61.1). Under simplified conditions,
36/83 (43.4%; 95% CI 33.2‐54.1) respondents indicated willingness to undergo semen analysis.
Conclusions: Very low uptake in this employer-adjacent semen analysis study was not interpretable as a single phenomenon.
This post hoc formative process evaluation identified limited awareness, suggesting limited effective recruitment reach under
the implemented procedures, and characterized the reason profile among aware nonparticipants, including low perceived
relevance and semen collection–related concerns. Rather than identifying primary causal determinants of nonparticipation,
the findings support a bounded recruitment-methodological interpretation and highlight recruitment-cascade components
for prospective measurement: objective exposure to recruitment materials, information access, understanding of the occupa-
tional rationale, voluntary postinformation declination, privacy concerns, logistical burden, and specimen-return completion.
Informed acceptability after occupational reproductive-hazard education should be evaluated in future designs that include
such education and comprehension assessment.
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Introduction
Recruiting sufficient participants is challenging in many
epidemiological studies, particularly when the topic is
sensitive or the procedure is burdensome [1]. Similar
problems have been reported in studies of serious disease [2],
invasive research [3,4], and sensitive interview–based studies,
particularly among women [5]. This challenge may be even
greater in male fertility research [6] because semen analysis
can be associated with embarrassment, stigma, masculinity-
related concerns, and anxiety about the results [7,8].

Semen quality is increasingly studied not only as an
indicator of fertility but also as a marker of broader male
health. Poor semen parameters have been associated with
increased risks of mortality [9], cardiovascular disease [10],
diabetes [11], and certain cancers [12]. Workplace-based
reproductive health research also has a clear scientific
rationale because reproductive hazards may arise from metals,
solvents, pesticides, ionizing radiation, heat, psychosocial
stressors, and shift work [13-16]. In occupational studies,
exposures may be higher and easier to characterize than in the
general population [17,18]. The European Asclepios program
combined questionnaire-based time-to-pregnancy data with
semen studies to examine specific occupational exposures
[19]. Japanese occupational semen studies have also been
conducted, including a study of insecticide sprayers [20].
Pesticide-related effects on human sperm have remained
an important concern in later reviews [21]. This broader
perspective is consistent with growing interest in male
preconception care [22,23]. In this study, the workplace was
used as a practical exposure-related research setting rather
than as a national screening program or an employer wellness
screening activity. The parent study focused on occupational
and environmental factors, including shift work, and semen
analysis was offered only as a voluntary research procedure.
Because recruitment was broad and exploratory, the perceived
personal relevance of semen testing likely varied across
invited workers.

At the same time, semen analysis in asymptomatic workers
raises special ethical concerns. Participation must remain
fully voluntary, and declining testing is a legitimate choice
[24-26]. In employer-adjacent settings, particular attention
must be paid to privacy, nondiscrimination, and power
imbalances [27,28]. Research ethics guidance also empha-
sizes the importance of distinguishing potential individual
benefits from broader scientific benefits [29], communicating
risks and benefits clearly [30,31], and respecting the option
not to receive individual results [32].

Low fertility knowledge may reduce perceived personal
relevance, but information alone may not overcome emotional
or procedural barriers. Men often have limited knowledge of
male infertility [33,34], and public messages about fertility
may be resisted when they are perceived as stigmatizing
[35] or disconnected from everyday concerns [36]. The
perceived relevance of fertility-related testing may also vary
in contemporary Japan, where reproductive intentions have
become more diverse [37-40]. Thus, low perceived relevance
in a broad exploratory workplace invitation should not be
assumed to represent either an informed judgment after
occupational reproductive health education or a stable attitude
toward semen testing.

Our team previously conducted a voluntary workplace-
based study that combined questionnaires, semen analysis,
and urinalysis among male manufacturing employees. Despite
free testing and a home-collection protocol, only 6 of
approximately 2000 invited employees completed the parent
protocol. This very low uptake raised a methodological and
ethical interpretive problem: uptake alone could not show
whether employees had not been effectively reached, had
noticed the recruitment but not understood the occupational or
reproductive health rationale, or had chosen not to partici-
pate because of low perceived relevance or procedure-related
concerns. Recruitment literature similarly cautions that poor
enrollment may reflect design, communication, setting, and
participant-level factors rather than participant willingness
alone [4].
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We therefore conducted an anonymous web-based
follow-up survey among employees who had been eligible
for, but had not completed, the parent workplace semen
analysis study. The aim was to describe self-reported
awareness of the parent study as an indicator of effective
recruitment reach and to summarize reported reasons for
nonparticipation under the recruitment and survey proce-
dures actually implemented. The study functioned as a
post hoc formative recruitment-process assessment under the
implemented recruitment and information conditions, with
its inferential scope centered on recruitment methodology,
reported reasons, and design implications for future exposure-
defined workplace reproductive health research, rather than
on population-level attitudes toward semen analysis, causal
determinants of nonparticipation, or informed acceptability
after occupational reproductive-hazard education.

Methods
Study Design and Reporting Standards
This study was designed as a formative, anonymous, web-
based cross-sectional survey of male employees who had
been eligible for, but had not completed, a workplace study
involving semen analysis. It is reported in accordance with
the CHERRIES (Checklist for Reporting Results of Internet
E-Surveys) [41] and the CROSS (Consensus-Based Check-
list for Reporting of Survey Studies) [42]. The completed
checklists are provided in Checklist 1 and Checklist 2.
Ethical Considerations
The study was conducted in accordance with the Declaration
of Helsinki and was approved by the Institutional Ethics
Committee as an amendment to the original occupational
reproductive health project (approval number 24-TA-055).
The approved amendment materials included the follow-up
survey protocol, recruitment procedure, participant-facing
explanation, and electronic consent text, complete Japanese
questionnaire, and procedures for anonymous data collection
and data management. After viewing the participant-facing
explanation, respondents who proceeded to and submitted the
questionnaire were considered to have provided electronic
informed consent.

The participant-facing explanation stated that responses
would be used to analyze research data and to improve future
survey methods. This paper reports the anonymous follow-
up survey data within this approved consent framework.
Specifically, the paper uses the data as a bounded forma-
tive recruitment-process assessment of the recruitment and
information conditions actually implemented in the parent
workplace semen analysis study. The inferential scope of this
paper is deliberately restricted. The paper does not introduce
a new participant-facing objective, a new data-collection
procedure, or a new use of identifiable participant informa-
tion. It does not report the data as if respondents had received
occupational reproductive health education, completed a
comprehension assessment, or answered postinformation
willingness or declination items.

Participation was strictly voluntary, and no financial or
other incentives were provided. The survey was adminis-
tered via Google Forms, and access to the raw dataset
was restricted to the investigators. No personal identifiers
were collected, and no identifiable or individual-level data
were shared with the cooperating companies. IP addresses
and platform server logs were not accessed. The cooperat-
ing companies provided access to recruitment settings only
and had no role in protocol development, questionnaire
design, access to raw data, data analysis, data interpreta-
tion, manuscript preparation, or the decision to submit the
manuscript.

This follow-up survey was designed to describe nonpar-
ticipation under the recruitment and information conditions
actually implemented. It was not an occupational exposure
assessment, workplace screening program, or educational
intervention. The questionnaire did not collect job-specific
or chemical-specific exposure data, did not assess workers’
awareness of occupational reproductive hazards, and did
not provide an occupational reproductive-hazard education
module. Therefore, the findings should be interpreted
as descriptive responses under the implemented survey
condition, not as workers’ informed attitudes after balanced
occupational reproductive health education.

To confirm the ethical scope of this bounded descrip-
tive reporting, we submitted a protocol clarification concern-
ing the present use of the anonymous follow-up survey
data to the institutional ethics committee. The Committee
determined that this use was within the scope of approval
number 24-TA-055 and that reconsent was not required for
the anonymous dataset. This determination was consistent
with the combined facts that individual respondents cannot
be reidentified or recontacted from the analytic dataset,
the current reporting does not extend beyond the purposes
communicated to participants, and the bounded descriptive
analysis imposes no additional risk or burden on respondents.
Setting and Recruitment (Parent Study
Context)
The parent study was conducted from November 2024
to January 2025 and examined the effects of environmen-
tal exposure and 3-shift work on fertility in working-age
men. Approximately 2000 eligible male employees from
3 cooperating companies in the medical care region of
the International University of Health and Welfare Hospi-
tal were targeted. Recruitment relied mainly on passive
workplace publicity through flyers and digital signage with
QR codes linking to the application form, although the
number of employees who actually viewed these materi-
als was not tracked. Participants were offered free semen
analysis. Samples were collected at home but had to be
submitted to the laboratory in person, so the protocol reduced
on-site collection demands without eliminating the privacy
and logistical burden of semen collection and transport. These
issues have been identified as central design challenges in
occupational semen research [17,43]. Details of the parent
study are summarized in Multimedia Appendix 1.
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The minimum target for the parent study was 30 partici-
pants, set as a pragmatic feasibility threshold for an explora-
tory pilot analysis rather than on the basis of a formal power
calculation. Despite efforts to recruit beyond this minimum,
only 6 individuals completed the parent study. We there-
fore conducted the present survey in April and May 2025
among approximately 900 male employees from 1 cooperat-
ing company. Invitations were distributed as business card–
sized flyers during routine health checkups and included a
QR code (DENSO WAVE Incorporated) linking directly to a
Google Form.

To protect anonymity and reduce concerns about work-
place surveillance, invitations were distributed offline, and
the questionnaire was accessed directly via QR code without
prospectively configured web analytics or server-log tracking.
In accordance with CHERRIES guidance, no formal view
rate or participation rate is reported because the num-
bers of landing-page visitors and questionnaire starts were
unavailable. Instead, we report the number of analyzable
submitted questionnaires and the Part 2 completion propor-
tion among analyzable submitted questionnaires. Because
eligibility criteria were broad, some respondents were outside
the typical preconception target group, and the perceived
relevance of semen analysis likely varied across the sample.
Survey Development, Structure, and
Measures
The questionnaire was developed by the research team based
on experiences from the parent study and previous literature
on barriers to male participation in fertility research [6,7]
and research participation more broadly [44]. Draft items
underwent multidisciplinary expert review for face validity
and clarity, but formal pilot testing and cognitive interview-
ing were not performed. The questionnaire should therefore
be considered a study-specific preliminary instrument for
formative description rather than a validated measure of
underlying constructs.

The survey was administered in Japanese and used a
2-part branching structure. On the landing page, respond-
ents received a brief explanation of the survey and the
optional section. Those who chose to continue to Part 2 then
saw a second brief explanation stating that the following
items asked for more detailed opinions about men’s health,
including reproductive function. Part 1 was mandatory and
assessed awareness of the parent study, reasons for nonparti-
cipation (multiple responses allowed), interest in information
on male reproductive ability, and general openness toward
future semen analysis or similar research. Part 2 was optional
and assessed age, awareness of the association between
sperm condition and overall health, perceived importance of
male health for future conception, self-reported resistance
to undergoing semen analysis, anxiety about poor results,
concerns about collection location or privacy protection,
expected reactions of others, and willingness to undergo
semen analysis under simplified conditions. Specifically, this
final item assessed hypothetical willingness to undergo semen
analysis if cost, location, and collection method were easier;
it should not be interpreted as willingness to participate in a

specific future research protocol. Although the overall study
was framed as a formative follow-up survey of nonpartici-
pation in the parent study, several of these Part 2 items
assessed broader reproductive health knowledge and affective
responses to semen analysis. These items should therefore be
interpreted as exploratory ancillary responses collected under
the implemented survey framing, not as validated measures
of general male reproductive health knowledge, underlying
affective constructs, or population-level acceptability. The
resistance item was treated as a single study-specific self-
report item and not as a validated measure of a psychological
construct.

The complete original Japanese questionnaire, provided
as a PDF export of the Google Form used for data collec-
tion, is included as Multimedia Appendix 2. An English
translation of all items and response options is provided
as Multimedia Appendix 3. No personal identifiers were
collected, and IP addresses and platform server logs were
not accessed. Required response settings were used for the
structured items displayed to respondents within each selected
section. Part 2 was optional, and the final free-text field was
optional. Respondents could review and change their answers
before submission. No item randomization was used. Because
technical prevention of duplicate entries was not feasible, the
dataset was screened manually for obvious duplicates, such as
identical response patterns with the same timestamp.

Because the optional section was introduced broadly as
asking about men’s health, including reproductive func-
tion, whereas several analyzed items assessed affective or
procedural concerns, variables in this paper are labeled
according to the actual item content. Furthermore, because
several participant-facing terms were broad, variable labels
follow the most conservative interpretation of each item.
In particular, the item using “cooperate with” future semen
analysis or similar research is described as general openness
rather than willingness to participate in a specific future
protocol. Similarly, reasons for nonparticipation are inter-
preted as reported reasons under the original item word-
ing, which referred to semen analysis as the most salient
component of the parent study. Possible response framing
from this mismatch and the specific phrasing of items is
addressed as a limitation.
Statistical Analysis
Participant characteristics and response distributions were
summarized descriptively, and percentages were calculated.
To account for the sample size, 95% CIs for proportions were
calculated using the Wilson score interval method [45]. Given
the limited sample size, response categories were aggregated
where appropriate. For 5-point Likert scale items, the top
2 categories (eg, “Strongly” and “To some extent”) were
combined to indicate the presence of barriers, and other
categorical responses were grouped on the basis of concep-
tual relevance [46]. All analyses of Part 2 variables were
restricted to respondents who completed the optional section.
Because only 6 employees completed the parent semen-anal-
ysis protocol, direct comparisons between participants and
nonparticipants were not feasible. No formal hypothesis
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testing was planned, and findings were interpreted descrip-
tively.

The main descriptive analysis distinguished respondents
who self-reported no prior awareness of the parent study
from those who reported at least some prior awareness.
This classification was treated as an indicator of effec-
tive recruitment reach, not as objective evidence of expo-
sure or nonexposure to recruitment materials. Respondents
were classified as “unaware” if they selected that they had
not known the study was being conducted and as “aware
nonparticipants” if they reported any prior awareness but had
not completed the parent protocol. We did not label aware
respondents as “informed decliners” because the survey did
not assess comprehension of the occupational rationale or the
details of the parent study. Because multiple responses were
allowed for reasons for nonparticipation, proportions were
recalculated using stratum-specific denominators.

As secondary descriptive sensitivity analyses, we further
divided the aware stratum into respondents who were aware
but poorly informed and those who knew some of the
content or had considered participating. We also explored
Part 2 responses by awareness status among Part 2 complet-
ers. These subgroup analyses were interpreted as suppor-
tive descriptive context rather than confirmatory evidence.
A small number of internally inconsistent responses were
retained to preserve the integrity of the anonymous self-
administered dataset and were interpreted cautiously.

All statistical analyses were performed using R statisti-
cal software (version 4.3.1; R Foundation for Statistical
Computing). Responses to the optional free-text field were
reviewed for contextual understanding but were not analyzed
qualitatively because systematic qualitative methods had not
been prespecified.

Results
Survey Participation, Completion, and
Data Quality
Data screening identified no obvious duplicate entries, and
no missing values were present. Approximately 900 male

employees were invited to the survey, and 108 analyzable
submitted questionnaires were obtained. Because the exact
numbers of employees who received, viewed, or started
the survey were unavailable, no formal response rate was
reported. Of the 108 respondents, 83 completed the optional
detailed section (Part 2), yielding a Part 2 completion
proportion of 76.9%.
Part 1 (Mandatory): Awareness, Reported
Reasons, Information Needs, and
General Openness
The key descriptive finding was that nonparticipation was
heterogeneous. Most respondents had not been aware of the
parent study, whereas the smaller group with prior awareness
reported a different pattern of reasons centered on perceived
irrelevance, semen-collection resistance, embarrassment or
reluctance, and hassle.

Table 1 summarizes the overall Part 1 responses. Of
the 108 respondents, 74 (68.5%; 95% CI 59.3‐76.5) were
classified as unaware of the parent study and 34 (31.5%;
95% CI 23.5‐40.7) as aware nonparticipants. No respond-
ent selected the option indicating actual participation in the
parent study, confirming that the survey targeted nonpartici-
pants. Interest in information on male reproductive ability
was limited: 30/108 (27.8%; 95% CI 20.2‐36.9) respond-
ents answered “Yes,” 49/108 (45.4%; 95% CI 36.3‐54.8)
answered “Neither,” and 29/108 (26.9%; 95% CI 19.4%‐
35.9%) answered “No.” Regarding general openness toward
future semen analysis or similar research, 11/108 (10.2%;
95% CI 5.8‐17.3) respondents indicated that they would
like to cooperate, and 44/108 (40.7%; 95% CI 31.9‐50.2)
indicated that they would cooperate if conditions were
met (Table 1). Because this item used the broad wording
“cooperate with” and did not describe a specific future study
protocol, it should be interpreted only as a measure of general
openness to related future research.

Table 1. Overall Part 1 responses: awareness of the parent study, interest in information on male reproductive ability, and general openness toward
future-related research (N=108).
Question and response category Respondents, n (%)a 95% CIb

Awareness of the parent study
  Unaware 74 (68.5) 59.3‐76.5
  Aware nonparticipantsc 34 (31.5) 23.5‐40.7
Interest in information on male reproductive ability
  Yes 30 (27.8) 20.2‐36.9
  Neither 49 (45.4) 36.3‐54.8
  No 29 (26.9) 19.4‐35.9
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Question and response category Respondents, n (%)a 95% CIb

General openness toward future semen analysis or similar research
  Want to cooperate 11 (10.2) 5.8‐17.3
  Would cooperate if conditions are met 44 (40.7) 31.9‐50.2
  Do not know 36 (33.3) 25.2‐42.7
  Do not intend to cooperate 17 (15.7) 10.1‐23.8

aValues are presented as n (% of respondents), unless otherwise specified. Percentages were calculated using the total number of respondents to Part 1
of the questionnaire (N=108) as the denominator.
bCIs for proportions were calculated using the Wilson score interval method.
c“Aware nonparticipants” includes respondents who reported some prior awareness of the parent study in Question 1 but did not participate. No
respondent selected the option indicating actual participation in the parent study.

Stratified Analysis of Reasons for
Nonparticipation
Table 2 presents the Q1-based stratified analysis of rea-
sons for nonparticipation. Within the unaware group, 68/74
(91.9%; 95% CI 83.4‐96.2) respondents selected “Did not
know the study existed” as a reason for nonparticipation.
Only 6/74 (8.1%; 95% CI 3.8‐16.6) respondents did not
endorse this option; among these internally inconsistent
responses, alternative reasons were infrequent, with “Felt it
was a hassle” the most common (2/74, 2.7%).

Among aware nonparticipants, the most frequently
endorsed reasons were perceived irrelevance (9/34, 26.5%;
95% CI 14.6‐43.1), resistance to collecting semen (9/34,

26.5%; 95% CI 14.6‐43.1), embarrassment or reluctance
(8/34, 23.5%; 95% CI 12.4‐40), and feeling that participation
would be a hassle (7/34, 20.6%; 95% CI 10.3‐36.8). Other
reasons included insufficient understanding of the participa-
tion method or study content (5/34, 14.7%), being too busy
(5/34, 14.7%), concerns about the collection location or
method (4/34, 11.8%), and time or location mismatch (4/34,
11.8%). Overall, after stratification by study awareness, lack
of awareness predominated among respondents reporting no
prior knowledge of the study, whereas the barrier profile
among aware nonparticipants centered on low perceived
relevance, embarrassment, and procedural or procedure-rela-
ted burden (Table 2).

Table 2. Awareness-stratified reasons for not undergoing the semen analysis component of the parent study (Question 2; multiple responses allowed;
N=108).

Reason for nonparticipationa
Overall, n/N (%; 95%
CI)b

Unawarec, n/N (%;
95% CIb

Aware nonparticipantsd,
n/N (%; 95% CI)b

Did not know the study existed 68/108 (63; 53.6‐71.5) 68/74 (91.9; 83.4‐96.2) 0/34 (0; 0‐10.2)
Perceived as irrelevant 10/108 (9.3; 5.1‐16.2) 1/74 (1.4; 0.2‐7.3) 9/34 (26.5; 14.6‐43.1)
Knew about the study but felt embarrassed or reluctant 9/108 (8.3; 4.4‐15.1) 1/74 (1.4; 0.2‐7.3) 8/34 (23.5; 12.4‐40.0)
Resistance to collecting semen itself 9/108 (8.3; 4.4‐15.1) 0/74 (0; 0‐4.9) 9/34 (26.5; 14.6‐43.1)
Felt it was a hassle 9/108 (8.3; 4.4‐15.1) 2/74 (2.7; 0.7‐9.3) 7/34 (20.6; 10.3‐36.8)
Did not understand the participation method or study content well 7/108 (6.5; 3.2‐12.8) 2/74 (2.7; 0.7‐9.3] 5/34 (14.7; 6.4‐30.1)
Too busy to make time 6/108 (5.6; 2.6‐11.6) 1/74 (1.4; 0.2‐7.3) 5/34 (14.7; 6.4‐30.1)
Concerned about the collection location or method 5/108 (4.6; 2.0‐10.4) 1/74 (1.4; 0.2‐7.3) 4/34 (11.8; 4.7‐26.6)
Time or location did not work 5/108 (4.6; 2.0‐10.4) 1/74 (1.4; 0.2‐7.3] 4/34 (11.8; 4.7‐26.6)
Did not feel it was necessary because I do not want children in the future 4/108 (3.7; 1.4‐9.1) 1/74 (1.4; 0.2‐7.3) 3/34 (8.8; 3‐23)
Was not motivated because others were not participating 4/108 (3.7; 1.4‐9.1) 1/74 (1.4; 0.2‐7.3) 3/34 (8.8; 3‐23)
Worried that people at my workplace would find out 3/108 (2.8; 0.9‐7.9) 0/74 (0; 0‐4.9) 3/34 (8.8; 3‐23.0)
Other (free text)e,f 3/108 (2.8; 0.9‐7.9) 2/74 (2.7; 0.7‐9.3) 1/34 (2.9; 0.5‐14.9)
Missed the procedures or timing 2/108 (1.9; 0.5‐6.5) 1/74 (1.4; 0.2‐7.3) 1/34 (2.9; 0.5‐14.9)
Did not want family or partner to know 1/108 (0.9; 0.2‐5.1) 1/74 (1.4; 0.2‐7.3) 0/34 (0; 0‐10.2)
Afraid of knowing the test results 0/108 (0; 0‐3.4) 0/74 (0; 0‐4.9) 0/34 (0; 0‐10.2)

aBecause Question 2 allowed multiple responses, percentages may sum to more than 100%.
bValues are presented as n/N (% within the group), with 95% CIs calculated using the Wilson score method.
c“Unaware” was defined as respondents who selected “I was not aware that the study was being conducted” in Question 1.
d“Aware nonparticipants” was defined as respondents who reported any prior awareness in Question 1 but did not participate in the parent study.
eExample free-text responses in the pooled sample were “Thought I was not eligible,” “Because I already have children,” and “Because I have
already undergone postvasectomy” (1 response each).
fA small number of respondents classified as “Unaware” in Question 1 did not endorse “Did not know the study existed” in Question 2. These
internally inconsistent responses were retained to preserve the integrity of the anonymous self-administered dataset and were interpreted cautiously.
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Part 2 (Optional): Exploratory Ancillary
Responses on Reproductive Health
Knowledge, Concerns, and Willingness
Under Simplified Conditions
Table 3 summarizes the optional Part 2 responses among
83 completers. Most respondents were aged 40 years or
older (56/83, 67.5%; 95% CI 56.8‐76.6). Knowledge of the
association between sperm condition and overall health was
limited: only 3/83 (3.6%; 95% CI 1.2‐10.1) respondents
answered that they knew this well, whereas 48/83 (57.8%;
95% CI 47.1‐67.9) answered that they did not know it.
In contrast, 79/83 (95.2%; 95% CI 88.3‐98.1) respondents
considered male health important for future conception.

Self-reported concerns about semen analysis were common
in this subgroup. A single study-specific item on resistance to
undergoing semen analysis was endorsed by 42/83 (50.6%;
95% CI 40.1‐61.1) respondents, anxiety about potentially
poor results by 52/83 (62.7%; 95% CI 51.9‐72.3), and
concerns about collection location or privacy protection
by 48/83 (57.8%; 95% CI 47.1‐67.9). Expected resistance
from others was less common, with 27/83 (32.5%; 95% CI
23.4‐43.2) respondents anticipating strong or slight resistance
from family, partners, or friends. Under simplified conditions,
36/83 (43.4%; 95% CI 33.2‐54.1) respondents answered that
they would undergo semen analysis, 33/83 (39.8%; 95% CI
29.9‐50.5) answered “Do not know,” and 14/83 (16.9%; 95%
CI 10.3‐26.3) answered “No” (Table 3).

Table 3. Overall Part 2 responses: respondent characteristics, knowledge, reported concerns, and willingness under simplified conditions.
Question and response categorya Respondents, n (%)b 95% CIc

Age (years)
  29 or younger 5 (6) 2.6‐13.3
  30‐39 22 (26.5) 18.2‐36.9
  40 or older (subtotal)d 56 (67.5) 56.8‐76.6
  40‐49 27 (32.5) 23.4‐43.2
  50 or older 29 (34.9) 25.6‐45.7
Awareness of the association between sperm condition and systemic health
  Know well 3 (3.6) 1.2‐10.1
  Heard of it 32 (38.6) 28.8‐49.3
  Do not know 48 (57.8) 47.1‐67.9
Perception of the importance of male health for future conception
  Important (very + to some extent)e 79 (95.2) 88.3‐98.1
   Think it is very important 53 (63.9) 53.1‐73.4
   Think it is important to some extent 26 (31.3) 22.4‐41.9
  Neither 3 (3.6) 1.2‐10.1
  Do not think it is very important 1 (1.2) 0.2‐6.5
  Do not think it is important at all 0 (0) 0‐4.4
Self-reported resistance to undergoing semen analysisf

  Feel resistance (strongly+ to some extent)e 42 (50.6) 40.1‐61.1
   Feel very strongly 7 (8.4) 4.1‐16.4
   Feel to some extent 35 (42.2) 32.1‐52.9
  Neither 20 (24.1) 16.2‐34.3
  Do not feel much 13 (15.7) 9.4‐25
  Do not feel at all 8 (9.6) 5‐17.9
Anxiety about potential poor semen analysis resultsf

  Feel anxiety (strongly+ to some extent)e 52 (62.7) 51.9‐72.3
   Feel very strongly 20 (24.1) 16.2‐34.3
   Feel to some extent 32 (38.6) 28.8‐49.3
  Neither 17 (20.5) 13.2-30.4
  Do not feel much 8 (9.6) 5.0‐17.9
  Do not feel at all 6 (7.2) 3.4‐14.9
Concerns about the collection location or privacy protectionf

  Feel concerns (strongly+ to some extent)e 48 (57.8) 47.1‐67.9
   Feel very strongly 17 (20.5) 13.2‐30.4
   Feel to some extent 31 (37.3) 27.7‐48.1
  Neither 14 (16.9) 10.3‐26.3
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Question and response categorya Respondents, n (%)b 95% CIc

  Do not feel much 16 (19.3) 12.2‐29
  Do not feel at all 5 (6) 2.6‐13.3
Expected reaction of others (family, partner, friends, etc) to semen analysis
  Expect resistance (Strong+ Slight)e 27 (32.5) 23.4‐43.2
   Expect strong resistance 6 (7.2) 3.4‐14.9
   Expect slight resistance 21 (25.3) 17.2‐35.6
  Expect they will feel nothing 25 (30.1) 21.3‐40.7
  Expect they will be supportive 17 (20.5) 13.2‐30.4
  Do not know 14 (16.9) 10.3‐26.3
Willingness to undergo semen analysis under simplified conditions
  Yes 36 (43.4) 33.2‐54.1
  No 14 (16.9) 10.3‐26.3
  Do not know 33 (39.8) 29.9‐50.5

aPart 2 was optional; therefore, these estimates describe a self-selected subgroup and should not be interpreted as prevalence estimates for all invited
workers or all nonparticipants.
bValues are presented as n (% of Part 2 completers), unless otherwise specified. Percentages were calculated using the total number of respondents to
Part 2 of the questionnaire (n=83) as the denominator.
cCIs for proportions were calculated using the Wilson score interval method.
dSubcategories under each main response category are shown for descriptive purposes and are included in the corresponding subtotal.
eComposite categories were created by aggregating adjacent response options on the Likert scale to facilitate interpretation.
fThe resistance, anxiety, and collection-location or privacy concern items were study-specific self-report items and should not be interpreted as
validated psychometric measures.

Table 4 presents a secondary descriptive sensitivity analysis
in which the aware stratum was divided into respondents
who knew that the study was being conducted but did not
understand its content well (n=17) and those who knew
some of the content or had considered participating (n=17).
In the former subgroup, embarrassment or reluctance and
resistance to collecting semen were each reported by 5/17
(29.4%) respondents, followed by perceived irrelevance and
insufficient understanding of the participation method or

study content (each 4/17, 23.5%). In the latter subgroup,
perceived irrelevance was most common (5/17, 29.4%),
followed by resistance to collecting semen and feeling that
participation would be a hassle (each 4/17, 23.5%), and being
too busy or experiencing a time or location mismatch (each
3/17, 17.6%). These patterns were consistent with the primary
2-strata analysis and are presented as supportive context
rather than formal subgroup testing (Table 4).

Table 4. Secondary descriptive sensitivity analysis of reasons for nonparticipation using 3 awareness strata (Question 2; multiple responses allowed).

Reason for nonparticipationa,b
Unawarec, n/N (%;
95% CI)d

Aware but poorly
informede, n/N (%; 95%
CI)d

Aware nonparticipants with greater
study knowledge or engagementf,
n/N (%; 95% CI)d

Did not know the study existed 68/74 (91.9; 83.4‐96.2) 0/17 (0; 0‐18.4) 0/17 (0; 0‐18.4)
Perceived as irrelevant 1/74 (1.4; 0.2‐7.3) 4/17 (23.5; 9.6‐47.3) 5/17 (29.4; 13.3‐53.1)
Knew about the study but felt embarrassed or reluctant 1/74 (1.4; 0.2‐7.3) 5/17 (29.4; 13.3‐53.1) 3/17 (17.6; 6.2‐41)
Resistance to collecting semen itself 0/74 (0; 0‐4.9) 5/17 (29.4; 13.3‐53.1) 4/17 (23.5; 9.6‐47.3)
Felt it was a hassle 2/74 (2.7; 0.7‐9.3) 3/17 (17.6; 6.2‐41) 4/17 (23.5; 9.6‐47.3)
Did not understand the participation method or study
content well

2/74 (2.7; 0.7‐9.3) 4/17 (23.5; 9.6‐47.3) 1/17 (5.9; 1‐27)

Too busy to make time 1/74 (1.4; 0.2‐7.3) 2/17 (11.8; 3.3‐34.3) 3/17 (17.6; 6.2‐41)
Concerned about the collection location or method 1/74 (1.4; 0.2‐7.3) 2/17 (11.8; 3.3‐34.3) 2/17 (11.8; 3.3‐34.3)
Time or location did not work 1/74 (1.4; 0.2‐7.3) 1/17 (5.9; 1‐27) 3/17 (17.6; 6.2‐41)
Did not feel it was necessary because I do not want
children in the future

1/74 (1.4; 0.2‐7.3) 3/17 (17.6; 6.2‐41) 0/17 (0; 0‐18.4)

Was not motivated because others were not participating 1/74 (1.4; 0.2‐7.3) 2/17 (11.8; 3.3‐34.3) 1/17 (5.9; 1‐27)
Worried that people at my workplace would find out 0/74 (0; 0‐4.9) 2/17 (11.8; 3.3‐34.3) 1/17 (5.9; 1‐27)
Other (free text) 2/74 (2.7; 0.7‐9.3) 0/17 (0; 0‐18.4) 1/17 (5.9; 1‐27)
Missed the procedures or timing 1/74 (1.4; 0.2‐7.3) 1/17 (5.9; 1‐27) 0/17 (0; 0‐18.4)
Did not want family or partner to know 1/74 (1.4; 0.2‐7.3) 0/17 (0; 0‐18.4) 0/17 (0; 0‐18.4)
Afraid of knowing the test results 0/74 (0; 0‐4.9) 0/17 (0; 0‐18.4) 0/17 (0; 0‐18.4)
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Reason for nonparticipationa,b
Unawarec, n/N (%;
95% CI)d

Aware but poorly
informede, n/N (%; 95%
CI)d

Aware nonparticipants with greater
study knowledge or engagementf,
n/N (%; 95% CI)d

aBecause Question 2 allowed multiple responses, percentages may sum to more than 100%.
bThis was a secondary descriptive sensitivity analysis and was not prespecified. It should be interpreted as supportive context for the primary 2-strata
analysis rather than as formal subgroup testing.
c“Unaware” was defined as respondents who selected “I was not aware that the study was being conducted” in Question 1.
dValues are presented as n/N (% within the group), with 95% CIs calculated using the Wilson score method.
e“Aware but poorly informed” was defined as respondents who selected “I knew the study was being conducted, but I did not really understand the
details” in Question 1.
f“Aware nonparticipants with greater study knowledge or engagement” was defined as respondents who selected either “I knew the study details to
some extent, but I did not participate” or “I considered participating but ultimately did not participate” in Question 1.

Exploratory awareness-stratified analyses of optional Part
2 items are shown in Table 5. Among Part 2 completers,
self-reported resistance to undergoing semen analysis was
endorsed more frequently by aware completers than by
unaware completers (20/30, 66.7% vs 22/53, 41.5%), whereas
anxiety about poor results (17/30, 56.7% vs 35/53, 66%)
and concerns about collection location or privacy protection

(17/30, 56.7% vs 31/53, 58.5%) were similar between groups.
Willingness to undergo semen analysis under simplified
conditions was 50% (15/30) among aware completers and
39.6% (21/53) among unaware completers. Because Part 2
was optional and completion differed by awareness status,
these comparisons should be interpreted cautiously.

Table 5. Exploratory awareness-stratified analysis of optional Part 2 items among completers.

Itema Overall, n/N (%; 95% CI)b
Aware completersc,d
(n=30), n/N (%; 95% CI)b

Unaware completersc,d
(n=53), n/N (%; 95% CI)b

Male health knowledge (know well + heard of it)e 35/83 (42.2; 32.1‐52.9) 10/30 (33.3; 19.2‐51.2) 25/53 (47.2; 34.4‐60.3)
Male health important (very + to some extent)f 79/83 (95.2; 88.3‐98.1) 29/30 (96.7; 83.3‐99.4) 50/53 (94.3; 84.6‐98.1)
Self-reported resistance to semen analysis (very + to some
extent)g

42/83 (50.6; 40.1‐61.1) 20/30 (66.7; 48.8‐80.8) 22/53 (41.5; 29.3‐54.9)

Anxiety about poor results (very + to some extent)g 52/83 (62.7; 51.9‐72.3) 17/30 (56.7; 39.2‐72.6) 35/53 (66; 52.6‐77.3)
Concerns about collection location or privacy protection (very +
to some extent)g

48/83 (57.8; 47.1‐67.9) 17/30 (56.7; 39.2‐72.6) 31/53 (58.5; 45.1‐70.7)

Expected resistance from others (strong + slight)h 27/83 (32.5; 23.4‐43.2) 10/30 (33.3; 19.2‐51.2) 17/53 (32.1; 21.1‐45.5)
Would undergo semen analysis under simplified conditions 36/83 (43.4; 33.2‐54.1) 15/30 (50; 33.2‐66.8) 21/53 (39.6; 27.6‐53.1)

aThis was an exploratory analysis of an optional survey section and should not be interpreted as confirmatory subgroup evidence.
bValues are presented as n/N (% within the group), with 95% CIs calculated using the Wilson score method.
cAwareness status was defined using Question 1 among all Part 1 respondents included in the analysis; this table includes only respondents who
completed optional Part 2.
dPart 2 completion differed by awareness status (aware: 30/34, 88.2%; unaware: 53/74, 71.6%); therefore, these comparisons are descriptive and
should be interpreted cautiously.
e“Male health knowledge” combines “I know this well” and “I have heard something about it.”
f“Male health important” combines “very important” and “important to some extent.”
g“Self-reported resistance to undergoing semen analysis,” “Anxiety about poor results,” and “Concerns about collection location or privacy
protection” combine the top 2 Likert categories. These were study-specific self-report items and should not be interpreted as validated psychometric
scales.
h“Expected resistance from others” combines “strong resistance” and “slight resistance.”

Discussion
Principal Findings
The main contribution of this study is not the observation
that workers who were unaware of a study did not partic-
ipate, but the identification of a denominator problem in
interpreting very low uptake after a sensitive employer-adja-
cent biospecimen recruitment attempt. The very low uptake
in the parent workplace semen analysis study could not
be interpreted as a single endpoint or as simple refusal of
semen analysis. In this follow-up sample, most respondents
reported no prior awareness of the parent study, whereas

respondents with prior awareness reported a different profile
of reasons, including low perceived relevance, resistance to
collecting semen, embarrassment or reluctance, and has-
sle. Without separating recruitment reach from nonparticipa-
tion after prior awareness, low uptake may be incorrectly
attributed to population-level acceptability issues, disinterest,
or psychological resistance. This interpretation is consistent
with process-evaluation guidance, which emphasizes reach,
implementation, mechanisms, and context [47]. It is also
consistent with recruitment-failure literature showing that
poor enrollment may reflect multiple interacting design,
communication, setting, and participant-level factors rather
than a single participant-level cause [4,48].

JMIR FORMATIVE RESEARCH Nakazono et al

https://formative.jmir.org/2026/1/e90788 JMIR Form Res 2026 | vol. 10 | e90788 | p. 9
(page number not for citation purposes)

https://formative.jmir.org/2026/1/e90788


This finding should be interpreted as a limited post
hoc process evaluation. We did not prospectively measure
objective exposure to recruitment materials, whether the
materials were opened or read, whether the occupational
reproductive health rationale was understood, or whether
nonparticipation represented informed declination. Therefore,
the findings do not show that lack of awareness, low
perceived relevance, or semen-collection concerns were the
primary causal determinants of nonparticipation. In asymp-
tomatic workplace research, declining semen analysis is a
legitimate choice and should be respected [26]. In employer-
adjacent occupational research, privacy, nondiscrimination,
and power imbalance require particular attention [27]. Future
studies should therefore instrument the recruitment pathway
more carefully before interpreting low uptake, including
objective exposure to recruitment materials, access to study
information, understanding of the occupational rationale,
voluntary postinformation declination, privacy concerns,
logistical burden, and remaining procedure-related concerns.
Comparison With Prior Work and
Interpretation
The procedure-related concerns reported by aware nonparti-
cipants are consistent with prior work showing that semen
testing may be associated with embarrassment, stigma,
anxiety, and reluctance to participate [7,8]. The self-repor-
ted resistance item is therefore treated only as a descriptive
response to a study-specific survey item, not as evidence of
a new or validated psychological construct. The added value
of this study is contextual and methodological: the survey was
conducted after an actual workplace semen analysis recruit-
ment attempt with extremely low uptake, and the awareness-
stratified analysis separated respondents who reported no
prior awareness of the study from those who reported some
awareness of the study.

The discrepancy regarding anxiety between Part 1 and
Part 2 should be interpreted cautiously. Fear of poor results
was uncommon as a retrospective reason for nonparticipa-
tion in Part 1, whereas result-related anxiety was common
among Part 2 completers. This pattern may reflect differen-
ces in item framing, the optional and self-selected nature
of Part 2, and a preference for more socially acceptable
explanations when describing a past decision [44,49]. This
difference should therefore be treated as hypothesis-generat-
ing and should not be interpreted as evidence that result-rela-
ted anxiety explained prior nonparticipation.

Nevertheless, although not directly comparable, the level
of result-related anxiety observed in the optional subgroup
was within the broad range reported before several other
medical procedures, suggesting that this concern should not
be dismissed as trivial [50-52]. In an asymptomatic workplace
setting, this supports the need for careful consent processes
and a meaningful choice about whether to receive individual
results, including respect for the right not to know [30,32].
While prior work has shown substantial heterogeneity in how
risks and benefits are communicated in consent materials
and that understanding of core consent elements is often
incomplete [30,31], we did not assess consent comprehension

in either the parent study or the present survey. These
references are thus cited primarily as general ethical context
for future workplace recruitment strategies.

What This Study Does and Does Not
Show
This study does not show that workers made an informed
judgment that semen testing was irrelevant to them. The
follow-up survey did not include occupational reproduc-
tive-hazard education, did not assess comprehension of
the exposure-related rationale, and did not evaluate willing-
ness after balanced contextual information. Low perceived
relevance may therefore reflect the implemented information
condition rather than a stable attitude toward occupational
reproductive-health research. Prior research suggests that
men’s knowledge of fertility and preconception health is
often limited, and occupational reproductive hazards may
not be salient to asymptomatic workers without contextual
explanation [18,23,33]. This limitation is important, and
future studies should provide neutral, balanced information
about the occupational and environmental rationale for semen
testing, assess comprehension, and then document voluntary
post-information declination or consent [53].

The study also does not establish new psychological
constructs related to semen collection. The resistance,
anxiety, and privacy-related items were study-specific
self-report items. Their value is formative: they point
to design elements that should be addressed and meas-
ured prospectively, including collection location, specimen
transport, privacy protections, return-of-results preferences,
and the separation of research data from employers [27,54-
57].
Practical Implications
Importantly, this study does not advocate for the broad
implementation of routine workplace semen-based assess-
ments as a cost-effective occupational health intervention.
Rather, such assessments should be considered only when
there is a clear exposure-defined research question and strong
privacy and voluntariness protections are in place. Accord-
ingly, future exposure-defined workplace reproductive-health
studies should treat recruitment as a cascade rather than
as a single uptake proportion. At minimum, future proto-
cols should prospectively document: (1) the number of
eligible employees, (2) the number objectively exposed to
recruitment materials, (3) the number who accessed partici-
pant information, (4) the number who demonstrated under-
standing of the occupational reproductive health rationale,
(5) the number who declined after adequate information,
(6) structured reasons for informed declination, (7) privacy
and logistical concerns, (8) consent, (9) collection attempt,
(10) specimen return, and (11) usable specimen comple-
tion. This staged approach is consistent with process-evalua-
tion guidance and recruitment-failure literature emphasizing
that reach, implementation, context, and participant response
should be distinguished when interpreting low enrollment.

These stages have different ethical and practical meanings.
Limited reach calls for improved communication channels.
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Insufficient understanding calls for clearer and more
contextualized participant information. Informed declination
should be respected as an appropriate exercise of autonomy.
Procedure-related concerns call for the redesign of collec-
tion, transport, privacy protection, and result-return proce-
dures. Because semen collection has distinctive privacy and
logistical burdens, future occupational reproductive health
studies should prospectively compare alternative collection
pathways, including more private or home-based approaches
where analytically appropriate. Collection setting is not
merely a logistical detail; semen collection at home versus
at the clinic has been empirically studied and may affect both
acceptability and measured semen parameters.

To address these procedure-related concerns more
concretely, future studies may evaluate candidate design
elements such as more private home-based testing options
[58]. Additionally, emerging adjunctive approaches based
on serum hormones or clinical, endocrine, and testicular
factors may help triage or contextualize male reproductive
assessment [59,60], although these should not be trea-
ted as immediate replacements for semen analysis. Ulti-
mately, standardized multimodal databases, such as the
recently initiated N-SEED (Nippon Semen and Environmen-
tal Exposure Database), may support the future develop-
ment and validation of image-based and exposure-integrated
fertility assessment methods, which could eventually inform
the development of less burdensome study designs [61].
Limitations
This study has some limitations. First, because it included
108 respondents from a single-company convenience sample
of nonparticipants, the findings should be interpreted as
formative and preliminary rather than as population estimates.
Selection bias is likely, as respondents may have differed
from nonrespondents in health interest, reproductive-health
concerns, or willingness to answer a sensitive survey. We
do not claim statistical generalizability to workplace surveys
in general. The specific barrier frequencies reported here
are most relevant to workplace-based reproductive health
research involving semen collection or similarly sensitive
biological procedures. The more transferable implication is
methodological: very low uptake should not be interpreted as
a single phenomenon, and future studies should distinguish
objectively measured nonexposure to recruitment materi-
als—or, when only survey data are available, self-reported
unawareness—from declination after prior awareness before
attributing nonparticipation to population-level acceptability,
perceived relevance, or reported affective and procedure-rela-
ted barriers.

Second, because invitations were distributed offline and
no prospective analytics or log tracking was used, the exact
denominator, view rate, and start rate were unavailable.
Consequently, our measurement of study awareness relied
entirely on self-report, which is susceptible to recall bias,
inattention, or a failure to notice recruitment materials. We
could not objectively verify whether informational materials
physically reached the respondents. This limitation applies to
recruitment-reach metrics only; all respondent-level analyses

used exact counts from submitted questionnaires. Future
studies should prospectively use a separate tracked landing
page or an equivalent method, if ethically acceptable, when
exact reach metrics are required.

Third, Part 2 was optional. Respondents who proceeded
to it may have been more aware of the parent study, more
interested in male reproductive health, less time-constrained,
or more motivated to express concerns. Consistent with this
possibility, Part 2 completion was higher among aware than
unaware respondents (30/34, 88.2% vs 53/74, 71.6%). The
Part 2 findings should therefore be interpreted as descriptive
of a self-selected subgroup rather than as prevalence estimates
for all nonparticipants.

Fourth, the questionnaire used study-specific items with
expert face review but no formal pilot testing or cog-
nitive interviewing. Some participant-facing wording was
simplified and not fully specific; in particular, the land-
ing-page and optional-section descriptions were broad and
did not explicitly enumerate all analyzed item domains,
including self-reported resistance, anxiety, collection location,
and privacy protection. One item also combined collection
location and privacy protection. In addition, the use of
“semen analysis” as shorthand for the entire research project
and “cooperate with” instead of “participate in” may have
introduced framing bias [62]. These wording limitations
reduce construct precision and support the conservative
interpretation adopted in this paper.

A related reporting and interpretation issue concerns the
relationship between the participant-facing explanation and
the inferential framing of the present report. The implemented
survey conditions support only a restricted interpretation: the
data can describe self-reported awareness, reported reasons
for nonparticipation, and study-specific concerns under the
implemented information condition, but they cannot support
claims about causal determinants, population-level accepta-
bility, or informed attitudes toward occupational reproduc-
tive-health research. This restricted framing represents a
conservative alignment of the anonymous dataset with the
implemented survey and consent conditions, rather than a
retrospective expansion of the study objective.

Finally, a key limitation is the information condition under
which responses were collected. The follow-up survey did
not include an occupational reproductive-hazard education
module, did not assess comprehension of the exposure-
related rationale for the parent study, and did not meas-
ure willingness after such information. Therefore, the data
cannot determine whether low perceived relevance represen-
ted an informed judgment or reflected insufficient occu-
pational-health contextualization. Low perceived relevance
should thus be interpreted as a response under the imple-
mented information condition, not as evidence that semen
testing would continue to be perceived as irrelevant after
balanced occupational reproductive-health explanation. A
future study designed to answer that question would need
to provide neutral and balanced occupational reproductive-
health information, assess comprehension, and then measure
voluntary postinformation consent or declination.
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Conclusions
In this post hoc formative process evaluation, very low
uptake in a workplace semen analysis study reflected
multiple points in the recruitment cascade rather than a
single phenomenon. Most respondents reported no prior
awareness of the parent study, whereas aware nonpartici-
pants reported low perceived relevance and semen col-
lection–related concerns. The findings support a bounded
recruitment-methodological interpretation rather than a

causal explanation for nonparticipation or an estimate of
informed acceptability after occupational reproductive-haz-
ard education. Future exposure-defined workplace reproduc-
tive health studies should prospectively measure recruitment
reach, information access, comprehension of the occupational
rationale, voluntary postinformation declination, privacy
concerns, logistical burden, and specimen completion as
separate stages of a recruitment cascade.

Acknowledgments
We express our sincere gratitude to Dr Takazo Tanaka, Dr Daisuke Numahata, Dr Takaaki Matsuda, and Dr Haruhiko
Midorikawa for their valuable professional advice. We also thank Shiori Kushima, Maki Owada, and Raiki Nozawa for their
contributions to laboratory operations.
During the preparation of this manuscript, the authors used ChatGPT (OpenAI), Gemini (Google), and Perplexity for proof-
reading, language polishing, and assistance with literature search and summarization. The authors reviewed and edited all
AI-assisted outputs and take full responsibility for the final content of the manuscript.
Funding
This study was supported by the Japan Science and Technology Agency, Grant Number JPMJPF2017. The funder had no role
in the design of the study; collection, analysis, or interpretation of the data; preparation of the manuscript; or the decision to
submit the manuscript for publication.
Data Availability
The datasets generated or analyzed during this study are not publicly available because of the risk of reidentification in a
sensitive single-company workplace sample but may be available from the corresponding author on reasonable request, subject
to approval by the institutional ethics committee and execution of a data-sharing agreement.
Authors’ Contributions
Conceptualization: AN, KK, TO
Data curation: AN, KK
Formal analysis: KK
Funding acquisition: HN
Methodology: AN, KK, TO, HN, AI
Project administration: TO, HN, HN
Resources: AN, KK, TK, KY
Software: KK
Supervision: HT, TT, KY, OT
Validation: KK, TO, HT
Visualization: KK
Writing – original draft: AN, KK
Writing – review & editing: TO, HN, AI, TK, HN, HT, TT, KY, OT
Conflicts of Interest
None declared.
Multimedia Appendix 1
Summary of the originally planned workplace-based epidemiological project, including study design, objectives, target
population, recruitment methods, and data and sample collection procedures.
[DOCX File (Microsoft Word File), 19 KB-Multimedia Appendix 1]

Multimedia Appendix 2
Original Japanese version of the web-based questionnaire as administered to participants, provided as a PDF export of the
Google Form used for data collection.
[PDF File (Adobe File), 1460 KB-Multimedia Appendix 2]

Multimedia Appendix 3

JMIR FORMATIVE RESEARCH Nakazono et al

https://formative.jmir.org/2026/1/e90788 JMIR Form Res 2026 | vol. 10 | e90788 | p. 12
(page number not for citation purposes)

https://jmir.org/api/download?alt_name=formative_v10i1e90788_app1.docx
https://jmir.org/api/download?alt_name=formative_v10i1e90788_app1.docx
https://jmir.org/api/download?alt_name=formative_v10i1e90788_app2.pdf
https://jmir.org/api/download?alt_name=formative_v10i1e90788_app2.pdf
https://formative.jmir.org/2026/1/e90788


English translation of the questionnaire items and response options, provided to ensure transparency and reproducibility for
non–Japanese-speaking readers.
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