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Occupational Accidents Experienced by Pathology Laboratory
Employees in Tiirkiye

Tirkiye'de Patoloji Laboratuvari Calisanlarinin Yasadigi is Kazalari

Hanife Giilnihal OZDEMIR "' Mikail 0ZDEMIR Merve BASAR "°' Makbule Nur DOGRUYOL AKIN

ABSTRACT

Pathology laboratory professionals are frequently exposed to diverse occupational hazards including chemical and physical risks. This
study aimed to determine the prevalence of occupational accidents and identify determinants influencing their occurrence in pathology
laboratories. A structured, self-reported online survey was administered to 486 laboratory personnel—comprising consultant pathologists,
residents, and laboratory technicians—working in secondary and tertiary care centers across Tirkiye. Of the 486 participants, 364
(74.9%) reported having experienced at least one occupational incident. However, fewer than half of these incidents were recognized as
occupational accidents (p < 0.001) and only 27.5% were officially reported. The pathologists had a significantly higher accident rate
(78.6%) than assistant health personnels (69.9%) (p = 0.029). Multivariate analysis revealed that the odds of experiencing an accident
were 1.73 times higher among pathologists compared to allied health personnel (p = 0.029). Furthermore, the risk of occupational acci-
dents was inversely correlated with professional tenure. It has been determined that all laboratory workers, especially pathologists, are at
risk of occupational accidents. Clear definitions of occupational accidents and increased awareness of preventive strategies are essential.
The education of laboratory staff on safety protocols should be prioritized and the importance of timely reporting to occupational health
and safety units should be emphasized in interventions.
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OZET

Patoloji laboratuvar c¢alisanlari, kimyasal ve fiziksel riskler de dahil olmak iizere ¢esitli mesleki tehlikelere siklikla maruz kalmaktadir. Bu
calismanin amaci, patoloji laboratuvarlarinda mesleki kazalarin yayginligini ve bu kazalarin olusumunu etkileyen faktorleri belirlemektir.
Tiirkiye genelindeki ikinci ve ticiincii basamak hastanelerde ¢alisan 486 patoloji laboratuvari ¢alisanina yapilandirilmis, 6z bildirime dayal
cevrimici bir anket uygulandi. Ankette is kazalarinin siklig1 ve 6zellikleri degerlendirildi. 486 katilimcinin 364" (%74,9) en az bir is kazasi
gecirdigini bildirdi. Ancak, bu olaylarin yarisindan az is kazasi olarak tanimlandi (p < 0,001) ve yalnizca %27,5'i resmi olarak bildirildi.
Patologlarin kaza orani (%78,6), yardima saglik personeline (%69,9) gére anlamh derecede daha yiiksekti (p = 0,029). is kazasi riski, pato-
loglar arasinda yardimci saglik personeline gore 1,73 kat, lictincii basamak kurumlarda ¢alisanlar arasinda ise 1,83 kat daha ytiksekti. Ayri-
ca, mesleki deneyim arttik¢a is kazasi riski azaliyordu. Tiim laboratuvar ¢alisanlarinin, 6zellikle de patologlarin is kazasi riski altinda oldu-
gu belirlenmistir. Is kazalarinin net bir sekilde tanimlanmasi ve énleyici stratejiler konusunda farkindaligin artirilmasi esastir. Miidahale-
lerde, laboratuvar calisanlarinin giivenlik protokolleri konusunda egitimine 6ncelik verilmeli ve is saghigi ve giivenligi birimlerine zamanin-
da bildirim yapilmasinin 6nemi vurgulanmaldir.

Anahtar Kelimeler: Laboratuvar, I Kazasi, s Giivenligi, Patoloji Boliimii.
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I. INTRODUCTION

Occupational accidents defined by the World Health
Organization (WHO) as "unplanned incidents that often
lead to injury and disruption of work" are a significant
concern in healthcare setting. Among healthcare profes-
sionals, pathology laboratory workers are particularly at
risk due to their frequent exposure to a range of hazards
such as chemical (e.g., dust, gases, vapors), physical (e.g.,
noise, ionizing radiation, adverse environmental condi-
tions) and psychosocial-ergonomic (e.g., stress, excessive
mental workload). Common incidents include percutane-
ous injuries (e.g., needlestick or sharp instrument injuries),
mucocutaneous exposures (e.g., splashes of blood or bodily
fluids to the eyes, mouth or nose) and accidents caused by

physical factors in these high-risk environments.

Given the wide array of biological materials and the
inherent nature of pathogen exposure in pathology labora-
tories, the workers face continuous risks [1]. A notable
example is formaldehyde, a chemical widely used in pa-
thology laboratories. Even low concentrations (0.1 ppm)
can cause eye irritation and upper respiratory tract symp-
toms. Higher concentrations (10-20 ppm) may lead to
coughing, shortness of breath, elevated heart rate and in-
creased intracranial pressure while exposure to levels of 50—
100 ppm can result in pulmonary edema, pneumonia and

even death [2].

Despite these risks, the prevalence and reporting of
occupational accidents in pathology laboratories remain
poorly documented, especially in developing countries [3].
In Tirkiye, the official statistics suggest a low rate of re-
ported occupational accidents. However, the anecdotal
evidence and field observations indicate that many inci-
dents particularly in specialized areas such as pathology go

unreported. According to the Social Security Institution of

Tiirkiye (SGK), the national occupational accident fre-
quency rate is reported as 0.01 per 100 workers, but this
figure does not accurately reflect the specific risks encoun-

tered by pathology laboratory personnel [4].

Globally, data from the International Labour Organiza-
tion (ILO) indicate that approximately 374 million non-
fatal work-related injuries occur annually, each resulting in
a temporary loss of at least four working days [5]. In pa-
thology laboratories, health hazards are encountered daily
during routine diagnostic procedures [6]. Identifying vul-
nerable groups within this workforce is essential for pro-
moting sustainable work environments and reducing the

incidence of occupational accidents [7].

This study aims to address these gaps by analyzing the
frequency and nature of occupational accidents experi-
enced by pathology laboratory workers in Tiirkiye. While
occupational health risks have been explored across various
medical fields, the unique challenges faced by pathology
staff regarding especially hazardous substances and special-
ized equipment remain under-researched in the Turkish
context [8,9]. This study also investigates the prevalence of
occupational accidents, the contributing factors and poten-
tial strategies to enhance safety protocols within these high-

risk settings.

II. MATERIALS AND METHODS

A. Study Design and Setting

This study employed a cross-sectional survey design to
examine the frequency and determinants of occupational
accidents among pathology laboratory employees in Tiirki-
ye. The target population included employees working in
pathology laboratories at secondary (2nd level) and tertiary
(3rd level) healthcare institutions across various regions of

the country.
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B. Study Population and Sampling

The initial study population consisted of 494 pathology
laboratory employees. After excluding eight participants
due to incomplete responses, the final sample comprised
486 individuals recruited via convenience sampling. The
cohort was designed to reflect a broad spectrum of patholo-
gy-specific roles, including faculty pathologists, residents,

and medical laboratory technologists.
C. Survey Instrument

Data were collected through a custom-designed ques-
tionnaire consisting of 22 items. The survey addressed par-
ticipants’ sociodemographic characteristics, job-related
information, attitudes toward occupational accident pre-
vention and personal experiences with occupational acci-
dents. It incorporated a mix of multiple-choice, Likert-
scale and open-ended questions. The questionnaire was
developed in accordance with international occupational
health standards, particularly the definitions and classifica-
tions provided by the ILO. The key items focused on iden-
tifying incidents such as needlestick injuries, chemical ex-
posures and environment-related accidents aligned with

ILO definitions.
D. Data Collection Procedure

Due to COVID-19-related restrictions, data were col-
lected online between December 2020 and February 2021
using Google Forms and SurveyMonkey. The participants
were asked to report occupational accidents that occurred
during the 2019 calendar year to capture pre-pandemic
working conditions. Before completing the questionnaire,
participants were required to review and accept an online
informed consent form. The participation was voluntary

and anonymous.

E. Statistical Analysis

The data analysis was performed using IBM SPSS Sta-
tistics version 20.0 (IBM Corp., Armonk, NY, USA). The
descriptive statistics were used to summarize the data in-
cluding means, standard deviations, medians, frequencies
(n) and percentages. The Kolmogorov-Smirnov test was
applied to assess the normality of continuous variables. The
group comparisons were conducted using the Chi-square
test for categorical variables and the Mann-Whitney U test
for non-normally distributed continuous variables. To
identify factors associated with occupational accidents, the
binary logistic regression analysis was performed with re-
sults presented as odds ratios (ORs) and 95% confidence
intervals (Cls). A p-value of <0.05 was considered statisti-

cally significant.
F. Data Collection Procedure

Prior to data collection, a power analysis was conduct-
ed to determine the minimum required sample size. As-
suming a 50% prevalence of occupational accidents, a mar-
gin of error (effect size) of 5%, and a confidence level of
95%, the minimum sample size was calculated to be 384
participants; after adjusting for a potential non-response

rate, a target of 420 was set. The final sample size of 486

exceeded this threshold.

III. RESULTS

The average age of the participants working in the pa-
thology laboratory between the ages of 20 and 63 was 34.5
+ 9.6 years and their professional experience was 9.0 + 8.5
years. Of the participants, 366 (75.3%) were female, 280
(58.7%) were physicians, and 34% worked in a tertiary
teaching and research hospital. The demographic character-
istics of the participants are presented in detail in Table 1.

In addition, the average number of daily materials coming
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to the laboratories is 108.9 + 95.7 (median = 100) and the
total time spent in macroscopy per month is 32.2 + 33.9

(median = 20) hours.

In our study, the most common protective equipment
(98.6%) used by pathology laboratory employees during
tissue sampling was gloves and the second (76.5%) surgical
gown. During tissue sampling, the rate of using a mask was
62.5% and the rate of using protective glasses was
32%.11.7% of the participants who used lenses stated that
they removed their lenses before starting sampling in mac-
roscopy. Moreover, 6 participants stated that there was no
ventilation system in the macroscopy room of their labora-

tory (1.2%).

The most common occupational accident reported in
pathology laboratories was hand incision during tissue
sampling or taking a sample with a microtome device
(53.7%) while the second most frequent work accident was
splashing the body fluid (cyst content etc.) of macroscopic
or cytological material or formaldehyde into their eye
(conjunctiva and cornea) at work (52.5%). Plus, 19.3% of
the participants declared that they had an accident (like
slipping and falling on wet floor, hitting the ground etc.)
caused by the conditions of laboratory environment in
which they worked. Whereas 63.1% of those who cut their
hand had been vaccinated if ten years had passed since
their immunization with the tetanus vaccine, 78.4%
checked the information of the case regarding the risky
infectious agents at the time they cut their hands. While
70.1% of those who splashed body fluid in their eyes
washed their eyes with an 'emergency eyewash,' 67.2%
checked the information of the case in terms of risky infec-
tious agents due to the contact of body fluid with the eye
(conjunctiva and cornea). Besides, an infectious agent was

found in 9.2% of them in the microbiological analysis.

Less than half of the participants (48.6%) who stated
that 364 (74.9%) of the pathology laboratory employees
experienced an occupational accident (according to ILO
definition) in the laboratory declared this incident as an
occupational accident (self-definition) (p<0.001). In addi-
tion, only 100 (27.5%) of these people reported an occu-
pational accident. When occupational groups were separat-
ed, the rate of occupational accident among pathologists
(78.6%) was found to be significantly higher than that of
assistant health personnel (69.9%) (p=0.029). However, it
should be noted that these groups have distinct job de-
scriptions and exposure profiles. Pathologists in this study
were primarily involved in macroscopic examination and
frozen section processing, while assistant health personnel-
including technicians-were directly involved in high-risk
specimen preparation tasks such as microtome sectioning

and chemical handling.

Regarding manually performed procedures, 67.3% of
245 participants utilized Personal Protective Equipment
(PPE) during manual immunohistochemical (IHC) stain-
ing. While formaldehyde is not directly used during the
IHC phase—which occurs post-embedding—it is a critical
hazard during initial tissue fixation. In this study, 96.5% of
261 participants who manually prepared 10% neutral buff-

ered formalin reported using PPE.

Furthermore, 86.3% of 301 participants used PPE
during the manual preparation of acidic decalcifying solu-
tions. For routine staining and slide mounting (sealing)—
where organic solvents such as xylene and synthetic
mounting media (e.g., Entellan) are typically utilized ra-
ther than acids—77.3% of 265 participants utilized pro-
tective gear. Additionally, PPE compliance was recorded
during cytological specimen processing (centrifugation/
smearing) (56.5%), cassette loading into automated tissue

processors (57.4%), and reagent replenishment for the
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processors (57.8%) (Figure 1).

In our study, when the factors that may affect the occu-
pational accident were analyzed as multivariate, it was
found that the risk was 1.73 times (95% C.I. 1.08-2.77)
for the pathologists compared to the assistant health per-
sonnel and the risk was 1.83 times (95% C.I. 1.16-2.87)
higher for the workers in the 3rd level health institutions
than the others. In addition, as the professional experience
increases, the risk of work accidents decreases [OR. 0.97
(%95 C.I. 0.94 -0.99)] while it increases with time spent
on macroscopy. [OR. 1.01 (%95 C.I. 1.01-1.02) (Table
2).

IV. DISCUSSION

This study aimed to assess the frequency and risk fac-
tors of occupational accidents among pathology laboratory
employees in Tiirkiye with particular emphasis on expo-
sure to chemical and physical hazards. To our knowledge,
this is the first study to specifically examine occupational

accidents within pathology laboratories across Tiirkiye.

The findings revealed that approximately three-quarters
(74.9%) of participants reported that they experienced at
least one occupational accident. However, only 48% of
these incidents were personally recognized as occupational
accidents by the respondents and this suggested a signifi-
cant gap in awareness regarding Occupational Health and
Safety (OHS) definitions and procedures. Moreover, only
27.5% of these incidents were formally reported to admin-
istrative authorities and this reflected substantial underre-
porting, which is an issue consistently noted in developing
countries. In contrast, notification rates tend to be signifi-
cantly higher in developed countries [10]. Previous data
from microbiology laboratories in Ttirkiye similarly report-
ed occupational accident rates between 30% and 40% [11]

underscoring the elevated risk in laboratory settings.

The pathology laboratory professionals routinely work
with hazardous materials such as formalin and xylene and
handle potentially infectious tissues. In our study, 98.6%
of participants reported wearing gloves and 76.5% used
aprons during tissue sampling. However, only 32% report-
ed using protective eyewear and 52.5% experienced splash-
es of body fluids or formalin into their eyes. These findings
highlight an alarming lack of awareness regarding eye pro-
tection and the risk of conjunctival contamination. Com-
pared with a study conducted in China, in which only
21.3% of pathology staff used protective equipment [12],
the compliance in Tiirkiye appears higher but remains

suboptimal in critical areas.

The most common occupational accident reported was
hand injuries caused by sharp instruments (53.7%). This is
consistent with findings from other healthcare settings,
where needlestick and sharp object injuries are the most
frequent ones [13,14]. In our study, 78.4% of participants
investigated the infection status of the patient post-injury
and 9.2% confirmed the presence of infectious agents.
These injuries are particularly concerning in pathology
settings due to dual exposure risks: infectious agents and
carcinogenic or irritant chemicals. Previous studies have
recommended using cut-resistant gloves and other safety

practices to minimize such injuries [15].

In our study, a significant finding was the higher re-
ported accident rate among pathologists compared to assis-
tant health personnel (OR=1.73; 95% CI: 1.08-2.77).
However, this comparison should be interpreted with cau-
tion, as job descriptions and exposure levels differ signifi-
cantly between these occupational groups. While patholo-
gy technicians and assistant health personnel are primarily
responsible for high-volume routine processing, such as
microtomy and chemical reagent preparation, pathologists

face acute risks during gross examination (macroscopy) and

5
I
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intraoperative consultations (frozen sections), where time
pressure and sharp instrument handling are prevalent.
Therefore, the observed differences likely reflect distinct
task-specific exposure intensities and reporting behaviors

rather than a general disparity in safety practices.

Chemical exposure remains a significant concern. For-
maldehyde, a widely used fixative in pathology, is known
for its irritant and carcinogenic properties. In our study,
96.5% of participants used protective equipment during
formaldehyde preparation that can be interpreted as a com-
mendable finding compared with earlier studies. For exam-
ple, Jalali et al. reported inhalation exposure levels of 0.64
mg/m3 in pathology laboratories [16] while the inhalation
exposure levels were recorded as 2-4 ppm in a Turkish
study conducted in 2008 [17]. These data reinforce the
need for robust protective measures and adequate ventila-
tion systems. Additionally, 63.1% of pathologists in one
study reported intolerance reactions to formaldehyde, fur-
ther supporting the call for improved safety infrastructure

[18].

Despite regulatory requirements in Tiirkiye mandating
environmental exposure measurements for substances like
xylene and formaldehyde, there is no standardization in
biomonitoring (e.g., blood, urine or respiratory exposure
levels). In metropolitan areas, occupational disease special-
ists may perform some assessments but coverage is insuffi-
cient in peripheral regions. Durur et al. demonstrated that
the implementation of 5S methodology can significantly

reduce occupational accidents in pathology labs [19].

Our findings also indicated a negative correlation be-
tween professional experience and accident prevalence.
This is consistent with international data. For example,
studies from Yemen and Kenya showed that less experi-

enced or younger workers were more likely to experience

injuries [20,21]. In our study, this trend likely reflects in-
creased risk awareness and preventive behavior developed

through years of professional exposure.

The burden of occupational injuries extends beyond
sharp injuries and chemical exposure. For instance, muscu-
loskeletal disorders are highly prevalent among pathology
personnel. Sarwar et al. reported that 93.2% of pathology
staff experienced such conditions, with female workers
being disproportionately affected [22]. Similarly, Kadivar
et al. found musculoskeletal pain in 87.4% of Iranian
pathologists particularly among younger workers [23].
These findings call for the integration of ergonomic prac-
tices and gender-sensitive occupational health policies in

laboratory environments.

V. LIMITATIONS

This study has several limitations. First, the cross-
sectional design relies on self-reported data subject to recall
bias. Second, the online recruitment may have introduced

selection bias, favoring those with higher digital literacy.

Crucially, as the data represent pre-pandemic (2019)
conditions, they do not reflect the recent acceleration of
digital pathology and enhanced biosecurity protocols. Post-
pandemic shifts, such as increased remote digital consulta-
tion, may reduce physical specimen handling and alter
current accident frequency rates. Future longitudinal stud-
ies are required to evaluate the impact of these evolving

technological integrations on laboratory safety.

VI. CONCLUSIONS

This study demonstrates that occupational accidents are
highly prevalent among pathology laboratory workers in
Tiirkiye, however awareness, reporting and preventive
practices remain inadequate. Although most participants

utilized basic protective equipment, critical gaps such as
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eye protection and comprehensive incident reporting per-
sist. These findings underscore the urgent need for struc-
tured occupational safety education, standardization of
exposure monitoring and institutional commitment to
improve workplace safety. Before beginning active duty in
pathology laboratories, the staff should receive training on
not only protective measures but also post-incident proce-
dures such as emergency eyewash usage and appropriate
reporting protocols. When the high-risk nature of patholo-
gy work is considered, a systematic, multi-level approach to
occupational health and safety is essential to protect labora-
tory personnel and improve long-term workforce sustaina-
bility.
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Table 1: Demographic characteristics of employees work-

ing in pathology laboratories

Figure 1: Use of protective equipment in manually pre-

pared pathological procedures

N %
Female 366 75.3
[Sex 1 207 205
Male 120 24.7
Age (vear) 345296 35 (20.63)" a1 ) |
2 |
Consultant Pathologist 130 26.8 = ‘
279 1281
Resident 09 20.4 N B B ‘ N B |
|65 \
| i 4
/Academic Pathologist 51 10.5 | | \
Laboratory Technician 181 37.3
Occupational . .
Biologist 13 2.7
Role
Student / Trainee 3 0.6
Nurse / Midwife 2 0.4
Secretary 2 0.4
Others 4 0.8 u
. ) ) 0.0£8.5" |6(1-42)”
Years of clinical experience in the pathologyj
[Tertiary Teaching & Research|165 34
—_— s ; " mean +S.D, " median (25-75 percentile)
Healthcare University Affiliated Hospital  |155 31.9
Facility  [pyblic Secondary Hospital 114 23.5
Type o . .
P Private hospital 6 53 Binary Logistic Regression
Private laboratory 26 5.3
Table 2: Multivariate analysis of occupational accident in the pathology laboratory
B S.E. p* O.R. 95% C.I.
Lower Upper
Male 0.19 0.25 0.44 1.21 0.73 1.99
Consultant pathologist 0.54 0.24 0.02 1.72 1.07 2.77
3rd level health institution 0.6 0.23 0.009 1.83 1.16 2.87
Years of clinical experience -0.03 0.01 0.008 0.96 0.94 0.99
Spent-time in macroscopy room (hour/ | 0.01 0.004 0.006 1.01 1.003 1.01
month)




