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Abstract
Background: The aim is to assess the prevalence of non-radiation health hazards among radiologists and to assess the correlation with demo-
graphic and occupational risk factors. Settings and Design: Cross-sectional observational study. Subjects andMethods: Fifty radiologists were
included in the study. A questionnaire was given to these radiologists and information was collected. Responses were statistically analysed and
chi-square test was used to test significance of correlation (P < 0.05). Results: In our study, there was high prevalence (44%) of non-radiation
occupational hazards among radiologists with significant correlation with increased workload, female sex, poor body posture, reduced physical
activity and lack of knowledge about ergonomics. Conclusion: The present study shows that the prevalence of non-radiation hazards is high
among the radiologists and increased workload, repetitive movements, lack of physical exercise and poor ergonomics pose a risk for development
of these occupational hazards in radiology profession. Reducing workload, adopting correct posture, taking frequent breaks, regular physical
exercise and using ergonomically designed equipment and work stations would be useful in prevention of such hazards.
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Introduction

Radiology is the backbone of modern clinical medicine. There
is significant increase in the workload of radiologists in present
times due to the modern clinical practice of evidence- based
medicine and due to advent of new advanced imaging tech-
niques. In addition to the radiation hazards, the radiologists
are facing significant non-radiation occupational health haz-
ards due to demanding schedules and work pressures. These
hazards are quite common and have great impact on physi-
cal and mental being of radiologists. [1] These hazards include
musculoskeletal repetitive stress injuries, neck pain, back pain,
chronic eye strain, mental stress, depression, etc. The increase
in the number and duration of scans per day is a risk factor for
developing musculoskeletal disorders of the upper extremity.
Most of the radiologists spend maximum hours in perform-
ing ultrasound (USG), hold the transducer for a long time and
do dynamic repetitive movements to manipulate the transduc-
ers. Because of repetitive movements, they are prone to have

’Transducer user syndrome’. [2] Armstrong et al. (1984) con-
cluded that repetitive forceful movements, extreme anatomi-
cal changes, static muscles and awkward positions in sonog-
raphy are important causative factors of upper limb muscu-
loskeletal disorders, and this condition was named as ‘trans-
ducer user syndrome’ by Degani and Solomon (1997). Other
advanced diagnostic modalities such as CT scan and MRI,
which demand prolonged sitting position and work on com-
puters/picture archiving and communication system(PACS),
have increased the burden on radiologists. [3] Moreover, there
is lack of awareness among the radiologists about factors caus-
ing these hazards and role of ergonomics in prevention of these
hazards. Due to these hazards, there is adverse impact on the
physical and mental well- being of the radiologists, the effi-
cacy, productivity and overall work satisfaction of radiologists
has decreased and chances of medical errors have increased
significantly. [4]

In the present study, the aim is to find out prevalence of
non-radiation occupational hazards among radiologists and to
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assess how these correlate to demographic factors such as age,
gender, physical activity and to occupational factors like work
load, ergonomics and other working conditions.

Subjects andMethods

After approval from institutional ethical clearance committee,
a cross-sectional observational study was conducted using a
questionnaire. Fifty radiologists were included in the study.
Questions were asked on age, gender, predominantly film
reporting/workstation reporting/USG, work load- like num-
ber of years worked as radiologist, working days per week,
working hours per day, number of scans per day, number
of hours working on computers/workstation/PACS, repetitive
forceful wrist motions, hand grip pressures, scanning posi-
tions like shoulder abduction, overreaching, twisted neck and
back and prolonged sitting position. Questions on muscu-
loskeletal repetitive stress injuries included pain in the shoul-
der/neck/ back/extremities, nature of pain (constant, intermit-
tent), tingling/ numbness in the extremity, weakness in extrem-
ity, motion restriction in the neck/shoulder/ back/extremity,
and difficulty performing the task as a result of such symp-
toms. Questions were also asked on presence of headache,
blurring of vision, dryness of eyes (chronic eye strain), men-
tal stress/depression, physical activity/ exercise(number of
days exercised for 30 min or more) and ergonomics includ-
ing knowledge and application of ergonomics. Responses were
statistically analysed to evaluate correlation of various param-
eters. The level of significance was checked with chi-square
test having p-value 0.05.

Results

Of the 50 participants, 29 (58%) were males and 21(42%) were
females. Male to female ratio was 1.38:1. 36% (18/50) were in
the age group <40 years, 42% (21/50) were in the age group
of 41-50 years, 10% (5/50) were in age group 51-60 years and
12% (6/50) were in age group >60 years. The mean age in our
study was 44.3 years.

70% radiologists had worked between 5 to 20 years and
92% radiologists practiced only diagnostic radiology. The
working pattern was workstation-based in 48% (24/50), film-
based in 8%(4/50) and USG-only in 44%(22/50). Most
radiologists (84%) worked for 5 or more days per week
for six or more hours per day. 74% radiologists (37/50)
were working for 30-60 hours/week. There was significant
correlation between increasing workload and the prevalence
of musculoskeletal repetitive stress injuries (P < 0.05). 44%
(22/50) radiologists reported symptoms of repetitive stress
injuries at some point of time after starting their radiology
career. 6 (12%) radiologists had missed work because of their
symptoms, two (4%) suffered carpal tunnel syndrome and

one (2%) was diagnosed with cubital tunnel syndrome. The
symptoms were significantly more common among female
radiologists (P<0.05). Wrist pain and neck pain were the
most common symptoms (95% and 86% respectively) among
the radiologists who suffered with musculoskeletal repetitive
stress injuries. The symptoms were positively correlated with
repetitive twisting and forceful wrist movements, high grip
pressure and twisted body posture. Out of all the radiologists
who suffered with repetitive stress symptoms, only 30% had
received medication and/or physiotherapy. Out of all the
radiologists, 66% (33/50) suffered from chronic eye strain and
32% (16/50) suffered from mental stress/ depression at some
point of time in their radiology careers. 78% radiologists did
not exercise regularly and 54% (27/50) radiologists were not
aware of ergonomics and its application.
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Table 1: Age and gender distribution
Age group (years) Males Females
<40 10 9
41-50 11 9
51-60 3 2
>60 5 1
Total 29 21

Table 2: Work patterns of Radiologists
Work patterns Number Percentage
Ultrasound only 22 44%
Film predominant 4 8%
Workstation reporting 24 48%

Table 3: Number of working hours per week
Working hours/week Number Percentage
<30 8 16%
30-60 37 74%
>60 5 10%

Table 4: Non- radiation occupational hazards
Occupational hazards Number Percentage
Neck pain 19 38%
Shoulder pain 13 26%
Elbow pain 5 10%
Wrist pain 21 42%
Low back pain 9 18%
Carpal tunnel syndrome 2 4%
Carpal tunnel syndrome 1 2%
Chronic eye strain 33 66%
Mental stress/ depression 16 32%

Table 5: Correlation of repetitive musculoskeletal stressinjuries with demographic and occupational factors
Risk factors Number Percentage P value
Increased workload 21 95.5% <0.05
Female sex 17 77.3%
Repetitive twisting and forceful wrist
movements

19 86.4%

High grip pressure 18 81.8%
Twisted body posture 21 95.5%
Long sitting hours 15 68.2%
Poor ergonomics 13 59.1%
Lack of physical exercise 17 77.3%
mental stress/ depression 8 36.4%
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Discussion

Due to increase in number of patients, emergence of new
diseases, evidence-based medical practice and advent of
advanced imaging modalities, there is tremendous increase in
the demand and subsequently, the workload on radiologists
has increased significantly. [5,6] This has also increased the
risk of radiation hazards as well as non-radiation occupational
hazards among radiologists. In our study, we assessed the
prevalence of non- radiation occupational hazards among a
sample of fifty radiologists. The prevalence ofmusculoskeletal
injuries among radiologists in our study was as follows –
neck pain 38%, low back pain 18 % and repetitive stress
injury 44%. Kawthalkar et al, evaluated health issues faced
by 383 radiologists in a study in 2019 and found that the
prevalence of neck pain was 52%, low back pain was 45%
and repetitive stress injuries for upper limb was 78%. [7]
A high prevalence of repetitive stress injuries, chronic eye
strain, depression, and burnout was found. Various studies
have also revealed that there is significant correlation between
repetitive stress injuries and burnout. [7] . Our study also
found significant correlation between increasing workload and
prevalence of musculoskeletal repetitive strain injuries among
radiologists, with 95.5% of injured radiologists reporting
excessive workload as contributing factor.
Various studies indicate high prevalence of chronic eye strain
ranging from 68% to 76% among computer professionals. [7]
Our study also showed a prevalence of 66% for eye
strain among radiologists. In our study, 32% of radiologists
reported mental stress or depression at some point in their
careers. Literature also shows that approximately 13%–
20% of physicians are known to suffer from depression. [1]
A high correlation was also found in our study between
mental stress/depression and musculoskeletal repetitive strain
injuries, with 36.4% of injured radiologists reporting mental
stress/depression due to their injuries.
Significantly high number of radiologists (54%) in our study,
were not aware about role of ergonomics in prevention
of these hazards. Various studies had revealed that the
radiologists whose practices followed ergonomic design

showed significantly less prevalence of these injuries [7] The
literature also suggests that ergonomic factors, equipment
design and specific work techniques are associated with
carpal tunnel syndrome and other work-related disorders
and the twisting and pushing motions correlate positively
with symptoms of carpal tunnel syndrome. [2] The term
‘computer back or neck syndrome’ is used for muscular-
skeletal disorders in radiologists. The prolonged inaccurate
posture like hunching of back while reporting, long hours of
sitting without breaks, poor ergonomics and lack of exercise
and stretching etc., contribute to these symptoms. Small
and multiple breaks are needed for prevention, with some
relaxing and stretching exercises. [8]Height adjustable chairs
and computer monitors are needed at CT/MRI work stations;
height adjustable and ergonomically designed couches, chairs
and USGmachines are needed in the ultrasound department to
prevent repetitive stress injuries in radiologists.

In our study, we also found that symptoms were more
common among female radiologists. Literature shows that due
to significant differences with respect to muscle bulk and
muscle strength between men and women, male radiologists
suffer lesser combined symptoms compared to the female
radiologists. [2] Also, due to differences in the body heights of
radiologists, more twisted body postures are adopted by the
shorter radiologists to reach or overreach the patient, keeping
the shoulder and arm in large angles of abduction for long
times, especially when the USG couch is not height-adjustable
and the patient is obese. This might also explain why
the occurrence of musculoskeletal repetitive stress injuries
are more common in female radiologists. Therefore, there
is an urgent need to design ergonomic workstations and
ultrasound equipment, adjustable ultrasound couches and
flexible hardware to suit various user requirements in order
to prevent such disabling injuries. With the advent of voice
recognition systems for dictating radiology reports, there is
now reduction in usage of mouse and keyboards in the
departments using such systems. Similarly, a suitable and
correct height of radiologist chair, screen of computer and
reporting desk is recommended. The light system of room and
appropriate brightness is also desirable. [9]

Reducing the number of scans, small breaks between the
scans, using height adjustable ultrasound couches, using
ergonomic work stations, adopting good body posture and
regular physical exercises would be useful in prevention of
such hazards in radiologists

Conclusion

Our study concludes that the prevalence of non-radiation
occupational hazards is high among the radiologists. Most
radiologists are suffering with these hazards at some point of
time in their career. Increasedworkload, repetitive and forceful
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movements, poor body posture, lack of physical exercise
and poor ergonomics are the risk factors for development of
these occupational hazards in radiology profession. There is a
need to increase the awareness about these issues and also to
adopt all possible preventive measures in order to reduce the
occurrence of these non-radiation occupational hazards among
the radiology professionals.

References

1. Bender A, Farvolden P. Depression and the workplace:
A progress report. Curr Psychiatry Rep. 2008;10(1):73–79.
Available from: https://doi.org/10.1007/s11920-008-0013-6.

2. Schoenfeld A, Goverman J, Weiss DM, Meizneri. Transducer
user syndrome: an occupational hazard of the ultrasonographer.
Eur J Ultrasound. 1999;10(1):41–45. Available from: https:
//doi.org/10.1016/s0929-8266(99)00031-2.

3. Bianchi R, Schonfeldis LE. Is it time to consider the “Burnout
Syndrome” a distinct illness? Front Public Health. 2015;3:158.
Available from: https://doi.org/10.3389/fpubh.2015.00158.

4. Levey RE. Sources of stress for residents and recommendations
for programs to assist them. Acad Med. 2001;76(2):142–150.
Available from: https://doi.org/10.1097/00001888-200102000-
00010.

5. Mohan C. Ergonomics in radiology - Time to revisit. Indian
J Radiol Imaging. 2018;28(3):271–272. Available from: https:
//dx.doi.org/10.4103/ijri.IJRI_358_18.

6. Atwal SS, Prasad A, Deepak D, Agarwal K. Health issues among
radiologists: Toll they pay to their profession. J Clin Diagn Res.
2017;11(4):1–02. Available from: https://dx.doi.org/10.7860/

JCDR/2017/17023.9537.
7. Kawthalkar AS, Sequeira RA, Arya S, Baheti AD. Nonradiation

occupational hazards and health issues faced by radiologists -
A cross-sectional study of Indian radiologists. Indian J Radiol
Imaging. 2019;29(1):61–66. Available from: https://doi.org/10.
4103/ijri.ijri_403_18.

8. Murphey S. Work related musculoskeletal disorders in
sonography. J Diagnostic Med Sonogr. 2017;33(5):354.
Available from: https://doi.org/10.1177/8756479317726767.

9. Woo E, White P, Lai C. Ergonomics standards and guidelines
for computer workstation design and the impact on users’ health
- a review. Ergonomics. 2015;59(3):464–75. Available from:
https://doi.org/10.1080/00140139.2015.1076528.

Copyright: © the author(s), 2022. It is an open-access article
distributed under the terms of the Creative Commons Attribution
License (CC BY 4.0), which permits authors to retain ownership
of the copyright for their content, and allow anyone to download,
reuse, reprint, modify, distribute and/or copy the content as long
as the original authors and source are cited.

How to cite this article: Khan S, Sharma R, Dave PK, Jain
M. Prevalence of Non-Radiation Health Hazards Among Radi-
ologists and Correlation with Demographic and Occupational
Factors- An Observational Study. Asian J. Med. Res. 2022;11(1):
20-24.

DOI: dx.doi.org/10.47009/ajmr.2022.11.1.4

Source of Support: Nil, Conflict of Interest: None declared.

Asian Journal of Medical Research 99 Volume 11 99 Issue 1 99 January-March 2022 24

https://doi.org/10.1007/s11920-008-0013-6
https://doi.org/10.1016/s0929-8266(99)00031-2
https://doi.org/10.1016/s0929-8266(99)00031-2
https://doi.org/10.3389/fpubh.2015.00158
https://doi.org/10.1097/00001888-200102000-00010
https://doi.org/10.1097/00001888-200102000-00010
https://dx.doi.org/10.4103/ijri.IJRI_358_18
https://dx.doi.org/10.4103/ijri.IJRI_358_18
https://dx.doi.org/10.7860/JCDR/2017/17023.9537
https://dx.doi.org/10.7860/JCDR/2017/17023.9537
https://doi.org/10.4103/ijri.ijri_403_18
https://doi.org/10.4103/ijri.ijri_403_18
https://doi.org/10.1177/8756479317726767
https://doi.org/10.1080/00140139.2015.1076528
https://doi.org/10.47009/ajmr.2022.11.1.4

	Introduction
	Subjects and Methods
	Results
	Discussion
	Conclusion

