
Introduction

Healthcare workers have always been at risk of 
exposure to hazardous substances, sometimes, 

the damage is acute even life-threatening like in the 
COVID pandemic while in other instances their suffe-

1,2rings are subtle, slowly compromising their health.  

Pathologists working in the background and helping the 
clinicians in proper treatment of their patients, through 
the precise diagnosis of diseases are constantly exposed 
to infectious agents and hazardous chemicals in the labo-

3ratory.  In most low- and middle-income countries, the 
safety measures and standards to protect healthcare 

4workers are not up to the mark.  Insufficient resources, 
poor data collection and ineffective enforcement of 
regulations all contribute to increasing occupational 
health hazards. Risk management is an important but 
neglected aspect of the medical field. This should be 
incorporated into everyday practices and people con-

5
cerned must be aware of the risks and the remedies.  
The prevalence of work-related hazards faced by Patho-
logists and residents working in pathology laboratories 
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Abstract 

Objective: To assess the prevalence of work-related hazards faced by Pathologists and residents in the 
Pathology laboratory in Pakistan. 

Method: This cross-sectional study was conducted over a period of one month from January 2023 to 
February 2023. The research questionnaire was shared online amongst the Pathologists and Pathology 
residents. The collected data was analyzed using SPSS version 28. The qualitative data was described in 
terms of percentages or frequencies and analyzed using the Chi-square test. A P-value < 0.05 was considered 
statistically significant.

Results: Out of 172 participants, the majority (74.5%) were females. 51.6% of the participants had 31 to 45 
hours working, with 26.7% spending 2-4 hours daily on the microscope. Musculoskeletal disorders were 
seen in 93.2% of the study population followed by visual strain (90.6%) and anxiety and stress in 90.1%.  
35.4% reported that the pain was severe enough to take off from work, which involved a greater percentage of 
females (38%) than males (26%). Males were found to exercise more as compared to females (p-value= 0.044). 
A significant finding in our study was that psychological disturbances were experienced more in females as 
compared to males (p-value=0.00,0.00 & 0.00). 

Conclusion: This study highlights the importance of workplace-based hazards faced by pathologists. 
Postural support, monitoring work hours, and taking small stretch breaks can play an important part in their 
professional well-being.
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6
varies worldwide but is consistently present throughout.  
To the best of our knowledge, not much work has been 
done in the past to find out sufficient data from the Patho-
logist population of Pakistan. We find it important to 
do so, also making them aware of the potential risks 
and find out a solution in the form of safe conditions 
and a healthy working environment where they can 
practice their profession in better health. The association 
or prolonged use of a microscope and the development 
of chronic pain syndromes is a long-known problem 
however most pathologists are not very well informed 
about this hazard. They first realize it when they expe-
rience it. Musculoskeletal disorders are the most common 
work-related injuries noticed by pathologists worldwide 
followed by stress, burnout, depression, neuropathies, 

6,7
and respiratory problems.  Musculoskeletal disorders 
are strongly associated with continuous and long hours 
of using microscopes and computers. In the majority of 
cases, the damage and severity of symptoms are directly 
proportional to the time spent on these devices. Without 
conscious awareness, these professionals are attaining 
awkward postures which are very damaging for their 
neck, shoulder, and lower back leading to variable 
symptoms the most important indeed is the pain, which 

8
becomes responsible for their days off from work.  
Multiple studies have highlighted that the microscopes 
commonly used are not optimized and do not provide 
a neutral sitting position, requiring the pathologist to 
bend forward giving them a posture called the so-called 
pathologist's hump.

The importance of following postural guidelines, moni-
toring work hours, taking small stretch breaks, and 
creating awareness about ergonomics can’t be under-
estimated. More than 60% of pathologists reported 
relief of their musculoskeletal problems using an ergo-

8
nomically optimized microscope.  Visual impairment 
is another common work-related problem in this occu-

6
pational group.  Although, most pathologists have 
ametropia, even before joining this field many have 
noticed aggravation of symptoms in the form of deterio-
ration of refractive errors during their work years in 
Pathology.  

Formaldehyde is a hazardous chemical which is widely 
used in pathology laboratories worldwide. Its ability 
to penetrate the tissues deeply and its low cost makes it 
a preferred selection for tissue fixation and processing. 
This ability of the chemical, on the other hand, is a source 
of chronic health problems for the pathologists dealing 

7
with it.

Studies have shown that exposure to formaldehyde 
leads to wheezing, (24%), %), burning eyes (25%), and 

9-11
cough (21.7%).  Certain malignancies including brain 
tumors, lympho-hemopoietic neoplasms, and naso-
pharyngeal and pancreatic cancers are being linked to 
formaldehyde exposure, although the relationship bet-
ween cancer and formaldehyde is still not well estab-

9-11
lished.  Its use in floor and equipment disinfection is 
another application in pathology laboratories. It is some-
what difficult to remove this chemical from the labs. 
But the concerning fact is that exposure level to this 
chemical is usually not monitored in our laboratories. 
It is much beyond the acceptable occupational exposure 
limits. This is found to be maximum amongst the resi-
dents and the technologist involved in the histopathology 
section of the Pathology lab, involved in tissue grossing 

9-11and processing.

Most of the above-mentioned problems can be mitigated 
by preventive measures and initiatives to reorganize 
the lab space, reposition gross stations and employ pro-
tective gear.

The chronic stress observed by Pathologists is itself a 
risk factor for multiple mental and physical health issues. 
A local study revealed that the anxiety score was the 

12second highest among pathologists.  Many internatio-
nal studies document the increased risk of exposure to 
tuberculosis and transmission of blood-borne infections 
like HIV and HCV in healthcare workers of lower-

2,13middle-income countries.  Working close to infectious 
aerosols put the pathologist at high risk of getting these 
infections. Needle puncture and cutting injuries are 
other possible sources of infection. The prevalence of 
latex allergy symptoms is also quite high ranging from 
16 to 18% reported in three different studies. The risk of 
developing allergic symptoms increases with an increa-
sed period of contact while wearing latex gloves for an 
extended duration. Two studies reported a prevalence 
of 4.2% and 4.4% of the latex-specific IgE antibody 
levels. Pathologists and pathology residents working for 
long hours on the grossing stations are continuously 
exposed to the effects of latex. It is reported that the use 
of powder-free latex and nitrile gloves in labs signifi-

14-16
cantly reduces the risk of these allergic symptoms.  
This study aimed to assess the prevalence of work-
related hazards faced by Pathologists and residents in 
the Pathology laboratory in Pakistan, due to the lack of 
available data on the subject. The goal was to gather 
information on the types of hazards and their frequency 
to better understand the working conditions in the patho-
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logy laboratory. 

Materials and Methods

This was a cross-sectional study conducted over a 
period of one month from January 2023 to February 
2023 after getting approval from the Ethical review 
board of CMH Lahore Medical College (IRB No: 737/ 
ERC/CMHLMC). The research questionnaire construc-
ted on Google Forms was disseminated via online social 
media platforms amongst the Pathologists and residents 
of Pathology working in any Pathology laboratory. 
Residents who have recently joined this field or spent 
less than two years in the environment of the Pathology 
laboratory were excluded. Informed consent was taken 
from the participating Pathologists and only those who 
show their willingness were included in the study. The 
sample size was calculated to be 161 using the formula 

2 2
n= Z  P (1-P)/ E . This questionnaire was adapted from 

6previous literature (Fritzsche et al) , with some modifi-
cations taking into account the local conditions. It was 
reevaluated, and its validity and reliability were con-
firmed. Data was collected on a pre-designed, self-
reported questionnaire with 6 sections comprising 43 
questions related to demographics, occupational circum-
stances, working hours, and health issues like musculo-
skeletal disorders, visual problems, behaviour abnor-
malities, psychological disturbances, mental ailments, 
and other medical conditions. The collected data was 
analyzed using SPSS version 28. The qualitative data 
was described in terms of percentages or frequencies 
and analyzed using the Chi-square test. A P-value < 0.05 
was considered statistically significant.

Results

The largest study population (38.5%) belonged to the 
31 to 40 years age group followed by the group of 41 to 
50 years (23.6). The majority (74.5%) of the participants 
were females. Consultants including both male and 
female pathologists constituted 62.7% of participants. 
Microbiologists constituted the largest group making 
34.2% followed by histopathologists making 29.8% 
of the study population. 38.5% of the participants had 
been in their professional field for more than 10 years. 
51.6% have 31 to 45 hours per week working hours. 
26.7% reported that they spend 2-4 hours per day on 
the microscope and 41.6% spend two to four hours on 
computer screens. As most of the pathologists were 
working in institutions, they were following an indivi-
dual signed out, however, 77.6% had a shared burden of 
responsibility regarding sign-outs in their department.

Regarding physical issues, musculoskeletal disorders 
were the most common seen in 93.2% of the study popu-
lation followed by visual strain experienced by 90.6% 
and anxiety and stress in 90.1%. The frequency distri-
bution of these disorders is shown in Table 1.

35.4% reported that the pain was severe enough to take 
off from work, which involved a greater percentage 
of females (38%) than males (26%). 47.2% required 
some medicine or physiotherapy to get pain relief.  The 
work habits of participants are summarized in Table 2. 
Results show that those who follow recommended 
posture suffer less frequently from musculoskeletal 
problems (29.7%) as compared to 48.5% of those who 

did not follow the recommended posture. Regarding 
the practice of taking stretch breaks, more males were 
in a habit of taking stretch breaks during their work 
hours, however, the p-value was not found to be signifi-
cant (p-value=0.11). However, males were found to exer-
cise more as compared to females (p-value=0.044). 
Stress and anxiety were the second most common 
complaint experienced by 90.1% of pathologists, some 
feeling occasionally (67.1%) and others frequently 
(23%). Feeling depressed at various times in their pro-
fessional life was admitted by 66.5%. Reasons for fee-
ling stressed out are shown in Fig.2. A significant finding 
in our study was that psychological disturbances inclu-
ding stress/anxiety, depression and feeling of burnout 
were experienced more in females as compared to 
males (p-value=0.00,0.00 & 0.00).

Regarding visual problems, 60.9% suffered from visual 
aquity problems before joining their specialty however 
55.3% noticed deterioration in their vision after joining 
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Table 1:  Health issues faced by Pathologists 

Occasional

%

Frequent

%

Never

%
Total

Neck/ shoulder pain 55.3 37.9 6.8 100

Wrist pain 36.6 16.1 47.2 100

Lumbosacral pain 55.3 24.8 19.9 100

Eye fatigue 24.8 65.8 9.3 100

Work related 
anxiety/Stress 

67.1 23 9.9 100

Sleep disturbances 59.6 18.6 21.7 100

Latex skin allergy 20.5 5 74.5 100

Splashes on mucous 
membranes

32.9 67.1

Any type of cutting 
injury during work

37.9 62.1

Needle stick injury 49.7 50.3



Pathology as their field of specialty. Although 62.7% 
of the pathologist have been exposed to chemicals and 

infectious materials, less than 5% of the pathologist 
have been diagnosed with hepatitis B, C or HIV during 

their profession.

Fig. 1: Profession Related Depression in different 
Sub-Specialities of Pathology

Discussion

Working in the field of pathology has short-term and 
long-term consequences. Many of these problems can 
simply be ameliorated solely by creating awareness 
among pathologists. Timely reminders and interventions 
should be scheduled, and it should be emphasized over 
and over to pathologists to seek evaluation and treatment 
for work-related issues, even if the symptoms are mild. 
In our study population, 38.5% of subjects were in the 
age group of 31 to 40 years which is close to the results 

Table 3:  Availability of safety /preventive measures at the 
workplace (in percentages)

YES NO
Occasio-

nally
DON’T 
KNOW

Ergonomically designed lab 23 41 36

PPE availability 62.1 9.9 28

Cut resistance gloves 
availability

2 69.6 23.6 4.8

Table 2:  Awareness level of Pathologists/ Consultants 
regarding safety/preventive measures/protocols 

YES NO
Occasio-

nally
Mostly

Stretch breaks during work 
hours

57.8 42.2

Regular exercise /sports 33.5 66.5

Follow recommended posture 
for Microscope/ computer

23 21.7 19.3 36

Familiar with the term 
Ergonomics 

67.1 32.9

Awareness about protocols to 
follow after work 
accidents/injuries

81.2 18.8
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Fig. 2: Factor (s) contributing to depression and anxiety in Patholgists



seen in a study conducted in India where they found 
37.8% of participants belonging to the age group of 

3
36–45.  Female pathologists and residents constituted 
74.5% of participants. Similarly, females were in major 
proportion in other similar study groups making 62.2% 

3,6
and 54%.  Consultants including both male and female 
pathologists constituted 62.7% of participants in com-

6
parison to 74.2% in another study.  Musculoskeletal 
disorders were found to be the most common problems 
seen in 93.2% of the study population. Similar disorders 
were documented in more than three-quarters of Swiss 
pathologists, 85% and 67% of pathologists in different 

6,8,3studies.  Since pathologists frequently combine micro-
scope and computer work, this can pose an additional 
musculoskeletal hazard. Musculoskeletal Pain remains 
the most common physical problem faced by patholo-
gists worldwide. 57.8% of the pathologists mostly men 
(68%) were in the habit of taking small stretch breaks 
during working hours. However, most of them were not 
accustomed to any kind of exercise or regular walking 
to stay fit. Only 33.5 % were doing exercises regularly 
which is in agreement with an Indian study group (37.8%), 
however, 73.6% of the Swiss Pathologists were into 

3,6regular sports/ exercise to help their wellbeing.

49.1 % admitted that they follow the recommended 
posture (sometimes or always), while 50.9% didn’t 
bother to follow instructed postures while working on 
the microscope and computers. There was strong evi-
dence that high levels of static contraction, prolonged 
static loads, and awkward postures involving the neck 
and shoulder muscles were associated with an increased 

8
risk for musculoskeletal disorders.  Therefore, it is 
strongly encouraged to adopt preventive measures 
before the symptoms appear and to seek prompt medical 
advice if the symptoms appear. Although 67.1% of 
subjects were aware of the term ergonomics, the ergo-
nomically designed workplace was available to only 
23% as compared to 40.5% of pathologists in developed 

6countries.  This fact supports the international studies 
saying that, in low- and middle-income countries (LMICs), 
occupational health is often neglected due to limited 

4
resources.  Stress/anxiety and feeling of burnout were 
the second most common health problem experienced 
by 90.1% of pathologists, with some having the feeling 
occasionally (67.1%) and others frequently (23%). 
Unfortunately, this is in sheer contrast to the results 
seen in the Swiss pathologist population, where less 

6
than 10% ever experience this feeling.  65.8% of the 
subjects in this study complained of eye fatigue, which is 

3,6
much higher than in other study populations.  Formalin 
exposure was reported by 23% and 52% of them were 
Histopathologists. 76.4% of exposed ones suffered from 
some degree of discomfort but specific allergies to 
formalin and latex were not common. Although 62.7% 
of pathologists have been exposed to chemical and infec-
tious materials, less than 5% of the pathologists have 
been diagnosed with hepatitis B, C, Tuberculosis or 
HIV during their profession. This contrasts with the 
results produced by Roy who has reported the high rate 
of transmission of bloodborne infections in health care 

4
workers of LMIC and increased risk of tuberculosis.  
However, the possibility of latent tuberculosis in our 
subjects cannot be ruled out. Needle prick injury has 
been experienced by 50.3% while cutting injuries were 
reported by 37.9% of the study population which is even 

6lower than seen in a Swiss study.  PPE was available to 
62.1% (sometimes or always), however, cut-resistant 
gloves were never available to the large majority (69. 
6%). This again supports the fact highlighted in some 
studies that safety measures and risk reduction strate-
gies in Low-income countries are suboptimal, mainly 
due to resource limitations.

Conclusion

Pathologists face numerous problems, both mental and 
physical, which affect their overall well-being. We have 
emphasized the workplace-based problems faced by 
pathologists in our society can be reached by ---------- 
the importance of postural support, monitoring work 
hours, taking small stretch breaks and creating 
awareness about ergonomics which can play an impor-
tant part in their professional well-being.
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