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ABSTRACT

BACKGROUND Cardiac electrophysiologists and electrophysiology (EP) laboratory professionals face underexplored occu-
pational hazards, including direct and indirect effects of radiation exposure, orthopedic strain, and pregnancy-related con-
cerns. Despite advances in radiation-reduction strategies, cumulative exposure continues to merit attention.

OBJECTIVE This study aimed to better understand these occupational risks.

METHODS A 20-question global (multiple-choice and open-ended) survey was distributed to Heart Rhythm Society members, 
including EP physicians and nonphysician members (nurses, technologists, allied professionals, and clinical specialists). The sur-
vey collected data on health risks, including pregnancy-related challenges.

RESULTS Of 30,663 contacted, 1336 (4.4 %) responded, including 974 physicians (72.9%), 299 nonphysicians (22.4%), and 63 
clinical specialists (4.7%). Respondents included 413 women (30.9%), 910 men (68.1%), 3 nonbinary (0.22%), and 10 preferring 
not to disclose (0.7%). Malignancies were reported by 97 (7.8%), including various solid tumors in 29 (29.9%), thyroid cancer in 
15 (15.5%), and breast cancer in 11 (11.3%). Among 242 women who had been pregnant (63.5%), 121 (50%) reported compli-
cations, including miscarriage in 64 (27.1%), in vitro fertilization in 35 (14.8%), hypertensive disorders of pregnancy in 21 (8.9%), 
and fetal growth problems/preterm labor in 23 (9.8%). Premature cataracts (<50 years) were reported by 46 (3.7%). Orthopedic 
injuries were reported by 481 (41%); 325 (67.6%) required physical therapy or exercise, and 109 (22.7%) had surgery. 

CONCLUSION EP professionals reported notable health challenges, highlighting the need for greater awareness, preventive 
strategies, policies, and further research to enhance workplace safety in the EP laboratory.
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Preamble

The Heart Rhythm Society (HRS) has developed scientific and 
clinical documents guiding the management of cardiac ar-
rhythmias since 1996. This HRS statement discusses the results 
and implications of a cross-sectional survey of electrophysiol-
ogists (EPs) identifying occupational hazards of clinical EPs 
and electrophysiology (EP) laboratory (lab) professionals.

Editorial independence

The statement is sponsored by the HRS and was developed 
without commercial support. All writing committee members 
and peer reviewers volunteered their time to the writing and 
reviewing efforts.

Organization of the writing committee

HRS has rigorous policies and methods to ensure that docu-
ments are developed without bias or improper influence. The 
HRS policy on relationships with industry and other entities 
can be found in the HRS Code of Ethics and Professionalism: 
Appendix C and the HRS Scientific Documents Methodology 
Manual. A comprehensive list of relationships with industry 
and other entities disclosed by the writing committee mem-
bers is presented in Appendix 1.

Document review and approval

This statement was approved by the writing committee and 
underwent internal review by the HRS Scientific Documents 
Committee.

Document updates

The HRS Scientific Documents Committee reviews each scien-
tific document for currency every 2–5 years after publication.

Document scope and rationale

Occupational hazards of clinical EPs and EP lab professionals 
(nurses, technologists, allied professionals, and clinical spe-
cialists) have not been well studied. These include both direct 
and indirect effects of radiation exposure, orthopedic, and 
pregnancy-related concerns. Although advances such as intra-
cardiac echocardiography and electroanatomic mapping have 
reduced radiation exposure for ablation operators, cardiac 
implantable electronic device (CIED) implanters and extractors 
continue to get exposed to cumulative radiation. 1 Radiation 
exposure has been linked to an increased risk of malignancies 
and premature cataracts. 1,2 Understanding these occupa-
tional hazards for EP professionals is important for developing 
strategies to mitigate those risks.

Studies indicate that cardiac procedure lab staff have a 
measurable and non-negligible lifetime attributable risk of 
malignancies owing to cumulative radiation exposure. 1,2 

The malignancy risk from occupational radiation exposure 
is dose dependent, with ionizing radiation-induced DNA 
damage serving as the primary mechanism for cancer devel-
opment. 3 Therefore, collecting long-term data is crucial to 
evaluating the effects of radiation exposure on the risk of ma-
lignancies among EP professionals.

Pregnancy-related complications among women practicing 
EP have not been adequately evaluated. Although the fetal radi-
ation exposure has been reported to be well below the estab-
lished safety limits, the occupation-specific effects are 
underexplored. 4,5 The clinical training required to become an 
EP physician often extends into childbearing years, necessi-
tating strategic family planning and institutional support. Factors 
such as prolonged standing and wearing heavy lead during 
pregnancy may add additional strain. More research is needed 
to understand the full burden for women professionals in EP.
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It has been shown that interventional cardiology profes-
sionals have a 3-fold increased risk of posterior subcapsular 
cataracts, a characteristic of ionizing radiation exposure. 6 

More data are needed on the real risks of premature cataracts 
in EP professionals.

The physical demands of prolonged standing while 
wearing heavy lead aprons have been linked to a high 
prevalence of orthopedic injuries in interventional cardiol-
ogy. 7 EP professionals face similar risks, intensified by 
long procedures with increased cumulative musculoskeletal 
strain. For women, these risks are further compounded by 
the need to wear additional protective gear during preg-
nancy.

We conducted a cross-sectional survey of EP professionals 
to quantify their occupational hazards risks. The improved 
characterization of EP occupational hazards will facilitate 
raising awareness and advocating for policy reform to protect 
EP clinicians and staff from radiation-related risks and ortho-
pedic injuries to ensure a sustainable and healthier EP prac-
tice environment.

Methods

Survey design and distribution

The survey consisted of 20 multiple-choice and open-ended 
questions and was distributed via the HRS e-mail list 
(Supplemental File). The survey components are presented 
in Table 1. The survey link was distributed by individual in-
ternational EP physician representatives in their work circles 
(Australia, Asia, Africa, South America, and Europe) to 
ensure global representation. The target audience included 
EP physicians, nurses, technologists, allied professionals, 
and clinical specialists involved in EP procedures. We use 
the term “EP professionals” to reflect all the above 
mentioned professionals who are involved in EP proced-
ures. Data were collected separately for women and men, 
with a particular focus on assessing pregnancy-related is-
sues (Table 2).

Eligibility criteria

Only individuals actively working in an EP lab were eligible 
to complete the survey. Respondents who had perma-
nently left procedural work owing to health concerns or 
other reasons could indicate their reason for stopping to 
do procedures, but they did not receive and could not 
complete the sections focused on the current EP work 
environment. We use the term “currently working” to refer 
to those professionals who were working (performing pro-
cedures or working alongside the operator) at the time 
they took this survey.

Data collection and analysis

Responses to the survey were collected through SurveyMon-
key and were aggregated and analyzed. Categorical data 
were reported as frequencies (n 5 number) and percentages 
(%). Comparisons were performed to evaluate differences

based on sex, except for pregnancy-/childbearing-related 
data, and a P value is considered significant if P < .05.

Results

Demographics

The survey was sent to 30,663 EP professionals, including 
14,339 physicians (46.8%), 2868 allied professionals (9.4%), 
and 5113 nurses (16.7%), and the remaining 8343 (27.2%) 
include technologists, clinical specialists, fellows, students, 
industry members, scientists, and others. Of these profes-
sionals, 1336 (4.4%) responded to the survey, with 413 
women (30.9%), 910 men (68.1%), 3 nonbinary (0.22%), and 
10 preferring not to disclose (0.7%). Given that not all respon-
dents completed every question, denominators were 
adjusted appropriately throughout the analysis. Of the re-
spondents, 974 (72.9%) were physicians, 299 (22.4%) were 
nonphysician clinical team members (nurse practitioners, 
physician assistants, nurses, scrub and radiation technolo-
gists), and 63 (4.7%) were other clinical specialists. Of the re-
spondents, 692 (54.3%) were from North America, 140 (11%) 
were from Europe, 154 (12.1%) were from Asia, 120 (9.4%) 
were from Australia, 147 (11.5%) were from South America, 
and 22 (1.7%) were from Africa. Region was not specified 
by 61 respondents (Table 2).

Procedure details

Respondents reported performing ablations (1189 [95.5%]), 
CIED implantations (1148 [92.2%]) and CIED extractions 
(622 [50%]), left atrial appendage occlusion device insertions 
(508 [40.8%]), and other procedures (230 [18.5%]) (Table 2).

Health outcomes

Among women who responded to the health-focused ques-
tions (total 5 381), 53 (13.9%) stopped doing procedures 
permanently and 328 (86.1%) worked in the EP lab at the 
time of survey completion. Among men who responded to 
the health-focused questions (total 5 865), 98 (11.3%)

Table 1 Survey components

Component Subcategory

Demographics Gender
Age
Race/ethnicity
Location
Role in EP lab

Procedure details Type of procedures performed 
Years of exposure

Career decisions influenced by 
occupational hazards

Stopped procedural 
participation

Reason for stopping 
Health outcomes Malignancies 

Pregnancy-related issues 
Premature cataracts 
Orthopedic injuries

EP 5 electrophysiology; lab 5 laboratory.
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Table 2 Demographics*

Category Women, n (%) Men, n (%) P value

(N 5 1336) 413 (30.9) 910 (68.1) N/A
Race/ethnicity

White 247 (61.1) 387 (44.2) 9.33
Asian 92 (22.8) 264 (30.1) .03 †

Hispanic or Latino 30 (7.4) 119 (13.6) .003 †

Prefer not to answer 16 (3.9) 35 (4.00) .95
Mixed 11 (2.7) 23 (2.6) .86
Middle Eastern or North African 7 (1.7) 52 (5.9) .001 †

Black or African American 13 (3.2) 10 (1.1) .08
American Indian or Alaska Native 1 (0.2) 7 (0.8) .25
Native Hawaiian or Pacific Islander 0 (0.00) 1 (0.1) .50

Location
North America 266 (66.0) 426 (48.8) 1.44
Europe 38 (9.4) 102 (11.7) .31
Asia 36 (8.9) 118 (13.5) .03 †

Australia 35 (8.7) 85 (9.7) .65
South America 21 (5.2) 126 (14.5) 1.02
Africa 7 (1.7) 15 (1.7) .93

Age, y
<25 5 (1.2) 0 (0.0) .008 †

25–34 48 (11.9) 72 (8.2) .03 †

35–44 139 (34.4) 247 (28.2) .03 †

45–54 108 (26.7) 310 (35.6) .01 †

55–65 74 (18.3) 176 (20.1) .62
>65 30 (7.4) 72 (8.2) .72

Profession
Physician 195 (48.5) 737 (84.0) 4.33
Allied Professional (NP, PA, nurse, technologist) 182 (45.3) 105 (11.97) 3.58
Other clinical specialists 25 (6.22) 35 (3.99) .07

Clinical practice in EP lab
Yes, currently 316 (78.4) 806 (91.8) .03 †

Not currently 67 (16.6) 64 (7.3) 5.59
Never 20 (4.96) 8 (0.9) 3.70

Years of experience, y
<10 183 (45.4) 251 (28.6) 3.28
10–20 131 (32.5) 346 (39.4) .08
>20 89 (22.1) 281 (32.0) .003 †

Type of procedures ‡

Ablations 366 (96.3) 823 (95.1) .85
CIED 351 (92.4) 797 (92.1) .73
CIED extraction 189 (49.7) 433 (50.1) .72
LAAO 137 (36.1) 371 (42.9) .04 †

Other procedures 70 (18.4) 160 (18.5) .84
Procedural status

Permanently stopped doing procedures 53 (13.9) 98 (11.3) .27
Did not stop doing procedures permanently 328 (86.1) 767 (88.7) .42

Reason for not performing or participating in EP procedures
Personal reasons (alternate career interests/retirement/choice) 43 (81.1) 75 (85.2) 6.84
Orthopedic injuries (not caused by sports or outside EP lab

activities)
8 (15.1) 19 (21.6) .03 †

Malignancy 5 (9.4) 8 (9.1) .56
Pregnancy related (choice) 4 (7.6) N/A N/A
Pregnancy related (complications) 0 (0.00) N/A N/A

CIED 5 cardiac implantable electronic device; EP 5 electrophysiology; LAAO 5 left atrial appendage occlusion; lab 5 laboratory; N/A 5 not available; NP 5 nurse 
practitioner; PA 5 physician assistant.
*Denominators vary by question owing to incomplete responses. Percentages reflect the number of respondents per item.
† Statistically significant (P < .05).
‡ Type of procedures are not mutually exclusive.
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permanently stopped doing EP procedures and 767 (88.7%) 
worked in the EP lab at the time of survey completion. The 
reasons for permanent cessation of working in the EP lab 
are presented in Table 2.

Specific health-related issues 

Malignancy rates

Of 53 women (13.9%) and 98 men (11.3%) who stopped do-
ing procedures for any reason, 5 (9.4%) and 8 (8.1%), respec-
tively, reported malignancy as the reason for doing so.

Of the respondents, 1237 (98.6%) had no history of malig-
nancy before working in the EP lab. Of those who currently 
work in the EP lab, 97 (7.8%) had malignancy after starting 
to work in the EP lab. Of these, 34 (35.1%) were women 
and 63 (64.9%) were men. Among the participants diagnosed 
as having malignancy after working in the EP lab, reported 
types included thyroid cancer in 15 individuals (15.5%), 
breast cancer in 11 (11.3%), other solid tumors (prostate, 
uterine, ovarian, renal, tongue, and sarcoma) in 29 (29.9%), 
hematologic cancers in 10 (10.3%), gastrointestinal and hep-
atopancreatobiliary cancers in 4 (4.1%), lung cancer in 3 
(3.1%), skin cancers (melanoma, basal cell, and squamous 
cell) in 23 (23.7%), and brain cancer in 1 (1%) (Figure 1).

Pregnancy-related issues (complications and infertility)

Of the 381 women who responded (92.3%), 242 (63.5%) re-
ported being pregnant, 132 (34.7%) were never pregnant, 
and 7 (1.8%) preferred not to answer. Age at first pregnancy 
was younger than 30 years for 105 (43.6%), between the ages 
of 30 and 39 years for 123 (51%), and older than 39 years for 
13 individuals (5.4%). Of the women who were never preg-
nant, 33 (25%) were younger than 35 years, 76 (57.5%) 
were between 35 and 54 years, and 23 (17.4%) were older 
than 55 years. Pregnancy-related complications were

encountered in 121 women (50%). Of all the women who 
were pregnant, 64 (27.1%) experienced pregnancy loss or 
miscarriages, 35 (14.8%) underwent in vitro fertilization, 23 
(9.8%) experienced preterm labor or fetal growth problems, 
21 (8.9%) experienced hypertensive disorders of pregnancy, 
12 (5.1%) experienced placental complications, 4 (1.7%) 
experienced maternal arrhythmias or postpartum cardiomy-
opathy, and 23 (9.8%) experienced other complications 
(Figure 2).

Premature cataracts (before the age of 50 years)

Of the 1237 respondents, 46 (3.7%) reported being diag-
nosed as having cataracts before the age of 50 years 
(Figure 3).

Orthopedic injuries

Of the 1174 respondents who currently work in the EP lab, 
693 (59%) reported no orthopedic issues related to working 
in the EP lab, whereas 481 (41%) reported orthopedic injuries 
possibly related to working in the EP lab. Of those with ortho-
pedic injuries, 109 (22.7%) underwent surgery, 325 (67.6%) 
had physical therapy and/or rehabilitation, and 234 (48.6%) 
were treated with medications. Specific types of orthopedic 
injuries were not asked in the survey (Figure 4).

Discussion

Our survey explored the burden of occupational hazards 
among EPs and EP lab professionals, with the intention of in-
forming future strategies to reduce risk and improve work-
place safety.

Malignancy rates

Malignancy was reported in 7.8% participants during their 
time in the EP lab. The most common cancers were solid

Figure 1
Malignancies AFTER working in the EP lab. EP 5 electrophysiology; GI 5 gastrointestinal; lab 5 laboratory.
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tumors in 29.9%, thyroid cancer in 15.5%, and breast cancer 
in 11.3%. Apart from breast cancer, women reported higher 
rates of thyroid cancer and men reported higher rates of 
gastrointestinal and hepatobiliary cancers. Thyroid cancer 
rates in our cohort were 4 times higher than the general pop-
ulation (15.5% vs 3.9%), and leukemia/myelodysplastic syn-
dromes occurred more than 3 times more frequently 
(10.3% vs 3.2%). 8 Our findings are consistent with a previous 
study, which reported increased cancer risk in cardiac cathe-
terization lab workers with ≥16 years of exposure (odds ratio 
8.7; 95% confidence interval 1.4–52; P 5 .02). 9 Stochastic ef-
fects of ionizing radiation, such as malignancy, are dose inde-
pendent and have a long latency for disease manifestation. 
Understanding the causality requires longitudinal data 
collection over several years, but ionizing radiation exposure 
in the EP lab remains a growing concern. 10

Pregnancy-related issues (complications and infertility)

Among women participants, 63.5% reported being preg-
nant, with complications occurring in 50%, most commonly 
miscarriage in 27.1%. Miscarriage rates among EPs were 
nearly double those in the general population (27.1% vs 
15.3%). 11 Approximately 35% were nulliparous, although 
reasons were not assessed in this survey. Of women who 
were never pregnant, 57.5% were between 35 and 54 years 
old. The trend of delayed pregnancies in our survey reflects 
patterns observed in women in medicine and surgery, with 
significantly higher rates of first pregnancy occurring at 
advanced maternal age (>35 years) than the general popula-
tion (56.4% vs 18.2%). 12–15 Although delayed pregnancy may 
contribute, the 27.1% miscarriage rate still exceeds the 20% 

expected average for ages 35–39 years, suggesting 
additional occupational factors. 16 Advanced maternal age

Figure 2
Pregnancy information and pregnancy-related issues. AF 5 atrial fibrillation; SVT 5 supraventricular tachycardia; VF 5 ventricular fibrillation; VT 5 ventricular tachy-
cardia.

Figure 3
Premature cataracts.
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is associated with increased maternal and fetal complica-
tions, potentially contributing to the higher rates of complica-
tions and infertility rates seen in EP. Although previous 
studies report fetal radiation exposure to be well below the 
established safety limits with appropriate shielding, occupa-
tional factors, including heavy lead use, prolonged proced-
ures, and radiation exposure concerns, and deferring 
pregnancy during training may affect pregnancy-related is-
sues. 4,5 A 2021 study reported that women fellows in training 
are more likely than men to avoid pursuing EP owing to radi-
ation concerns. 17 Similarly, 68% of EP professionals in a Euro-
pean Heart Rhythm Association survey expressed concern 
about radiation’s impact on fertility and offspring, with 80% 

preferring no radiation exposure during pregnancy. 18 These 
findings call for a multipronged approach, including radiation 
safety education, institutional support for reproductive plan-
ning, and further age-stratified studies.

Premature cataract risk

Premature cataracts were reported in 3.72% respondents, 
higher than the 2.51% noted in the general population 
(ages 40–49 years). 19 Given that both stochastic and deter-
ministic radiation effects contribute to cataract formation, 
these findings reinforce the need for improved protective 
measures, longitudinal data collection, and fluoroscopy-
reduction tools in EP.

Orthopedic injuries

Approximately 40% of respondents reported orthopedic in-
juries potentially related to EP lab work. Similar trends were 
observed in other medical specialties that involve fluoro-
scopic procedures. 7,8,20 These findings highlight the preva-
lence of work-related orthopedic injuries and call for 
ergonomic enhancements and accessible and preventive 
musculoskeletal wellness programs to support clinician 
health.

Radiation exposure mitigation strategies

To minimize exposure to radiation scatter, EP professionals 
must wear protective equipment and adhere to the principles 
of distance, time, and shielding, using tools such as personal 
protective gear, ceiling-suspended shields, and table-
mounted drapes. 21 Several technologies to eliminate fluo-
roscopy or reduce scatter are currently under investigation 
or are available only in select areas or regions (Table 3). 22–29

A call for policy and future direction

These data raise the concern that the average career of an EP 
professional could be adversely affected. More than 50% 

report experiencing at least 1 occupational risk, such as ma-
lignancy, pregnancy-related complications, premature cata-
racts, or orthopedic injuries. This global survey highlights

Figure 4 
Orthopedic issues.
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the urgent need for data-driven and coordinated policies to 
safeguard EP lab professionals. Occupational risks demand 
sustained, intentional, and multilevel action at institutional, 
regional, and global levels (Figure 5).

Health care institutions must recognize that the loss of the 
EP workforce to occupational hazards directly affects clinical 
productivity. Radiation safety needs to be prioritized. Institu-
tions must invest in modern fluoroscopy systems, lighter and 
more reliable protective gear, ergonomic infrastructure, and

real-time dose monitoring. 30 Standardizing low- or zero-
fluoroscopy techniques is critical. Institutional support and 
dedicated funding are essential to ensure ongoing data 
monitoring and development of evidence-based interven-
tions. Industry partnerships to subsidize and scale these inno-
vations worldwide are essential. 31 Longitudinal tracking of 
these safety interventions will be vital to evaluate long-term 

impact on occupational health.
Despite increasing awareness of occupational hazards in 

procedural labs, gaps remain in our understanding of the 
full burden. A lack of formal reporting systems on 
occupation-related injuries and complications limits accurate 
assessment of the problem. Advancing this effort will require 
longitudinal data collection, registry development, collabo-
ration with other professional societies, and integration of 
occupational safety sessions into annual meetings. 

Institutions and academic programs must foster support-
ive environments promoting flexibility during pregnancy, 
normalizing family planning during training, potentially short-
ening training duration without compromising quality, and 
ensuring protected maternity leave. Standardizing fluoroless 
techniques during fellowship is essential to ensure scalable 
adoption across the spectrum of EP procedures. Radiation 
safety education should be embedded in the training curric-
ulum. Finally, stronger state and federal oversight is required 
to enforce workplace and As Low As Reasonably Achievable 
standards. 32

Often, personal health and physical well-being may not be 
on the priority list for many EP professionals owing to

Figure 5
Occupational hazards and mitigation strategies. 3D 5 3-dimensional; HDP 5 hypertensive disorders of pregnancy; ICE 5 intracardiac echocardiography; IVF 5 

in vitro fertilization.

Table 3 Radiation minimizing technologies

Technology/system Function

EggNest 22 Full-body shielding under the 
table

RAMPART 23 Transparent shielding booth 
with mobile arms

CABIN 24 Leaded enclosed booth 
RADPAD 25 Drapes to reduce scatter 
Niobe (Stereotaxis) 26 Remote-controlled magnetic 

navigation
MRI-guided ablation 27

(ceramic catheters)
MRI guidance, limited by 

signal noise
Zero Gravity 8 Weightless radiation 

protection
Protego System 29 Rigid and flexible shielding; 

certified in Michigan, United 
States

Zero-fluoroscopy tools Electroanatomic mapping, 
intravascular ultrasound

MRI 5 magnetic resonance imaging.

e314 Heart Rhythm, Vol 23, No 2, February 2026



demanding schedules and work-life imbalance. This calls for 
a cultural shift and focused programs to mitigate orthopedic 
injuries.

Limitations

Our study has several limitations. The 4.4 response rate rep-
resents a key limitation, highlighting the need for further 
studies with broader participation. The survey provides 
cross-sectional data only without longitudinal information. 
We did not have access to the detailed demographic break-
down of the entire population who received the survey and 
therefore could not calculate response rates by subgroup. 
The survey did not assess psychological health risks. Individ-
ual radiation dosimetry data were not collected. Variations in 
exposure to radiation, proximity to the source, and years of 
exposure might have influenced the results. Data on compli-
ance with protective gear, fluoroscopy system types, and ac-
cess to safety technologies were not collected. It is important 
to note that the hazards identified in the survey may be 
directly or indirectly attributable to radiation exposure and 
our study does not establish causality. Given that not all re-
spondents completed every question, resulting in variable 
denominators throughout the analysis, the generalizability 
of certain findings may be limited. Given that participation 
was voluntary, ascertainment bias could have influenced 
the findings by disproportionately capturing data from 

affected individuals, potentially overestimating the true prev-
alence of these conditions. On the contrary, reproductive 
challenges and malignancy rates might be underreported 
owing to stigma or fear of loss of employment. Moreover, 
the survey may not fully represent all geographic regions, 
with disproportionately higher representation from North 
America. Variations in response rates across different 
locations, specialties, and institutions may affect the overall 
diversity of the sample. Finally, self-reported data may be 
subject to recall bias or inaccuracy, particularly for subjective 
experiences.

Conclusion

This global study revealed notable occupational hazards 
faced by EP professionals, particularly related to malig-
nancies, orthopedic strain, and reproductive health risks. 
Although technological advances and growing awareness 
of the risk of radiation offer promise, meaningful and sustain-
able efforts remain important. Both direct and indirect ef-
fects of radiation, including cumulative physical strain from 

heavy protective gear, contribute to the overall burden. 
Greater institutional accountability, standardized safety pro-
tocols, clinician education, and supportive policies, espe-
cially for women, must be prioritized. Given the study’s 
modest response rate, these findings should be interpreted 
with caution, reinforcing the need for longitudinal data, bet-
ter surveillance, and standardized reporting to inform effec-
tive preventive strategies. A coordinated and multilevel 
commitment is needed to create a safer and sustainable 
EP work environment.
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