
Critical Analysis Of The Long-Term Effects Of Radiation Exposure In Medical Professionals.  Section A-Research Paper 

 

Eur. Chem. Bull. 2022, 11(Regular Issue 09), 914 – 921  914 

CRITICAL ANALYSIS OF THE LONG-TERM EFFECTS OF 

RADIATION EXPOSURE IN MEDICAL PROFESSIONALS. 
 

Ahmad Hussain Nashily1*, Yahya Qasem Sharahili2, Mohammed Jaber Ahmed 

Muyini3, Abdulaziz Yahya Asaad Faifi4, Ghassan Saeed Alahmadi5, Fahad Muslih Hamed 

Altowairqi6, Abdulrahman Ibrahim Abbas7 
 

ABSTRACT 

This article aims to thoroughly examine the long-term side effects of radiation in chosen professions in the 

medical industry. Following a thorough examination of the literature, which is related to health risks, security 

measures, and research studies on radiation exposure, occupational radiation exposure is outlined. The medics' 

health effects caused by radiation exposure, that is, cancer, cataracts, and their genetic changes, are well 

studied. Moreover, issues connected with potential radiation exposure degrees, including the type of job, the 

conduct in the workplace, and the protective measures, are specified. Practical Pointers on Improving Radiation 

Safety Procedures and Advocating for the Health of Medical Workers are discussed to minimize the Negative 

Health Implications for Medical Personnel Who Work in Radiation Environments. 
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INTRODUCTION 

Radiation hazards are a major occupational issue 

for medical personnel, especially those who work 

as diagnosticians in X-rays and corps, practitioners 

of interventional treatment, radiologists, and 

radiotherapy oncologists. Even though imaging 

apparatuses or radiation-based therapies contribute 

to the detection and elimination of different kinds 

of diseases, working with ionizing radiation as a 

healthcare worker can pose a health risk through 

prolonged and insufficient doses. The importance 

of knowing the health consequences of radiation 

exposure for medical workers cannot be 

overestimated. It necessitates the development of 

safety techniques and a reduction in the level of 

health risks. This paper's purpose is to critically 

assess the current evidence about the health effects, 

risk factors, and corrective strategies related to 

depression (Gargani et. al 2020). 

 

BODY 

Health Effects of Radiation Exposure: 

Ionizing radiation is the most energetic form of 

electromagnetic radiation, which is capable of 

pushing tightly bound electrons out of the atoms, 

making them anions (ions), and leading to further 

damage to human tissues. The ways ionizing 

radiation affects the biology of one's body may 

differ if the amount of radiation, time of exposure, 

and type of radicals are different. It is of great 

importance to be aware of the possible health 

consequences of varying radiation exposure levels 

to accurately estimate the revealed risks and 

potential hazards for medical staff. 

 

Radiation ionization and biologically related 

effects. 

Radiation by ions is the descriptive term for the 

kind of radiation that includes X-rays and gamma 

rays, among other types of radiation that contain 

alpha and beta particles. Ionizing radiation causes 

the electrons within the human tissues, the atoms, 

to acquire charges through this process, resulting in 

the formation of free radicals and reactive oxygen 

species. These reactive species, if not managed 

accordingly, have the ability to attack DNA, 

proteins, and cell membranes, which play critical 

roles in normal cell functioning and can lead to the 

development of health disorders. 

The biological effects of ionizing radiation are 

classified into two categories: deterministic and 

stochastic effects, or effects attributed to them. Two 

sorts of effects can be induced by radiation. The 

first one is also called non-stochastic effects. These 

are caused when the exposure exceeds a certain 

threshold and results in determined and observable 

damage to the tissue. Examples of those produced 

by the deterministic effects are skin burns, 

cataracts, and radiation-induced organ-enduring 

damage. Conversely, the stochastic effects, also 

known as probabilistic effects, are non-

deterministic and have no fixed dose-response, nor 

is there a level of exposure that does not indicate 

any results. Stochastic effects include the 

development of cancer through radiation and the 

mutation of genes, which could potentially start 

manifesting during or even decades after exposure. 

 

Evidence of Increased Cancer Risk: 

Many cancer epidemiological studies have already 

provided adequate evidence of the connectivity 

between radiation exposure from workplaces for 

medical workers and cancer risk. Those medical 

workers who are engaged in fluoroscopic 

procedures and need guidance using this technique, 

such as interventional radiology or cardiac 

catheterization, are particularly vulnerable to 

radiation exposure. Studies have specifically 

pointed out that the incidence of specific types of 

cancer or one particular category of cancer, such as 

leukemia, thyroid cancer, or breast cancer, among 

these groups of professionals is significantly 

greater than for the general population. 

Working as a medical professional exposes one to 

some radiation types, like ionizing radiation. In 

some instances, leukemia-type cancer is one of the 

leading radiation-induced malignancies developing 

among colleagues. Radio epidemiological 

investigations reported an increasing probability of 

leukemia onset notably that of acute myeloid 

leukemia (AML), among radiologic specialists, 

radiologic technicians, and nuclear medicine 

workers exposed to radiation during their careers. 

Thyroid cancer is a neoplasm that can occur as a 

result of working in a radiation environment as well 

as in the healthcare industry within the group of 

occupations that are exposed to radioactive iodine 

isotopes (isotopes of iodine used in diagnosis and 

treatment). The thyroid gland is the organ most 

sensitive to tumor genesis caused by radionuclides, 

specifically iodine, which is concentrated by the 

gland and can thus become an etiological agent in 

the development of cancer by radioactive iodine 

isotopes (Gargani et. al 2020). 

After all, the breast cancer risk is on the increase 

among radiology medical professionals exposed to 

radiation during imaging processes like 

mammography and fluoroscopy. Research has 

indicated the occurrence of increased cases of 

breast cancer in workers in that particular field, and 

their higher levels of radiation exposure increase 

their risk. 
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Occupational irradiation radiation 

Moreover, work-related radiation exposure may 

have a strongly negative impact on health, namely, 

cataracts, cardiovascular diseases, and genetic 

malformations. Cataracts, which could be the 

blackening of the lens of the eye, is also determined 

to be an excellent consequence of ionizing radiation 

exposure, mainly for an interventional radiologist 

or nuclear medicine personnel working in the 

nuclear power plant using scattered radiation 

during a fluoroscopically guided procedure. 

The cumulative effects of cardiovascular diseases 

have also been found to be associated with 

physicians and healthcare professionals undergoing 

chronic radiation exposure. The treatment 

mechanisms and the involvement of radiation 

exposure in the development of cardiovascular 

problems are not yet fully understood. However, 

there is evidence implying that radiation-induced 

inflammation, oxidative stress, and endothelial 

dysfunction may contribute to the pathogenesis of 

cardiovascular diseases (Gargani et. al 2020). 

In addition to that, occupational irradiation 

radiation increases the chance of hereditary genetic 

mutations, in some cases bringing risky 

malignancies to the offspring of the exposed 

people. Chromosomal abnormalities and 

genetically induced mutations were reported as 

radiation-exposed individuals’ offspring's 

excessive frequency, implying a pronounced 

impact of ionizing radiation on human genetics as 

a heritable component. 

 

Risk Factors and Exposure Pathways: 

The situation varies widely among professionals in 

this field, based on multiple conditions like their 

job role, frequency of performed procedures, and 

proximity to radiation. Knowing about these risk 

factors is vital for making hermetic radiation safety 

protocols and reducing the source of occupational 

radiation exposure in healthcare institutions. 

 

Factors influencing radiation exposure levels: 

1. Job Role: 

Radiation exposure differs across medical 

specialties. Some of them require only minimal 

radiation perception, whereas others rely on it a lot. 

For instance, by contrast, interventional 

radiologists, interventional cardiologists, and 

radiologic technologists who perform 

fluoroscopically-guided procedures top the current 

list of jobs with the highest radiation exposure 

levels because they have this direct involvement 

with the patients and in procedures involving the 

administration of ionizing radiation. In contrast, 

healthcare workers like nurses and clerical staff 

may have lower levels of radiation exposure, which 

is relatively straightforward; they mostly come into 

contact with radiation in unison with their patient 

care activities. 

 

2. Frequency of Procedures 

Medical professionals may experience higher 

levels of cumulative radiation due to the frequency 

of radiation exposure and the amount of radiation 

dose from daily procedures. Staff members 

performing fluoroscopically-guided interventions, 

which include angiography, cardiac 

catheterization, and fluoroscopy-guided surgeries, 

have a greater possibility of radiation exposure. 

Green-colored workers who perform only a limited 

number of radiologic procedures and those who 

work in the non-procedural departments of 

hospitals are at far lesser risk of radiation exposure 

(Amran et. al 2021). 

 

Exposure Pathways: 

1. Direct Exposure During Procedures 

The radiation dose from a fluoroscopically guided 

procedure is directly assigned to medical 

professionals who work covering patients during 

college examinations and interventions. Instant 

discharge occurs when medical officials are 

situated quickly into the main lines of the X-ray or 

fluoroscopic device while performing the 

procedures, leading to radiation exposure to the 

body, particularly the head, hands, and other body 

parts that are exposed (Søvold et. al 2021). 

 

2. Scattered Radiation 

Medical staff exposed to scattered radiation can be 

another example of likely exposure, especially for 

staff who are engaged near fluoroscopy machines. 

X-rays, when they interact with patient tissues, may 

undergo scattering, which can produce secondary 

radiation that mainly reaches the health care 

providers located in nearby areas. Dispersion of 

radiation presents an excellent danger for medical 

workers—especially those who are not wearing 

adequate shielding, those located in a less protected 

area, or those who are working in places with a 

higher level of radiation. 

3. Contamination from Radioactive Materials 

Other medical staff face the risk of radiation 

together with the medical professionals 

contaminated with either treatment or diagnostic 

radioactive material. Nuclear medicines employ 

different radioactive isotopes, for example, 

technetium-99m, iodine-131, and fluorine-18, 

mostly in imaging and therapy. Actual leaking or 

mishandling of radioactive instruments or the 

absence of personal protective equipment (PPE) 

can cause skin contamination or the acquisition of 



Critical Analysis Of The Long-Term Effects Of Radiation Exposure In Medical Professionals.  Section A-Research Paper 

 

Eur. Chem. Bull. 2022, 11(Regular Issue 09), 914 – 921  917 

particles of radioactivity, which will lead to internal 

ionizing shocks (Leo et. al 2021). 

In summary, radiation exposure risk factors and 

pathways of exposure facing medical professionals 

need to be fully understood, as they are of critical 

importance for better organization of radiation 

security practices and reduction of occupational 

health risks. Such facilities can establish healthcare 

radiation safety protocols triggered by recognized 

hazardous working environments, scientific 

methods, or exposure pathways. Continual 

personnel education and training and the 

implementation of proactive engineering controls 

and personal protection measures will allow them 

to guarantee the safety and health of healthcare 

professionals. 

 

Safety standards and safe protection strategies. 

In reaction to the potential health problems that 

may occur to medical professionals when using 

ionizing radiation, the International Commission 

on Radiological Protection (ICRP) and the National 

Council on Radiation Protection and 

Measurements (NCRP) serve as regulatory bodies 

that also set guidelines and regulations that protect 

healthcare workers from radiation hazards. 

 

Radiation safety guidelines and regulations: 

The ICRP and NCRP are the leading organizations 

that have produced recommendations and 

standards on radiation protection for medical 

settings, including occupational exposure limits, 

dosage monitoring, personnel training, and quality 

assurance measures. It is to decrease the radiation-

related risks experienced by healthcare workers 

and, at the same time, continue to offer the 

advantages of medical procedures that include 

imaging as well as therapy (Che Huei et. al 2020). 

Obtaining regulations of this type is essential for 

healthcare facilities to maintain the safety of the 

clinic staff as well as the patients who are enduring 

the diagnostic and treatment procedures with 

radiation. 

 

Protective Measures and Equipment: 

✓ Lead Aprons 

Among the workers in the medical field, worker 

ancillary defensive clothing (PPE), namely, the 

lead apron, is commonly used during 

fluoroscopically guided procedures to protect 

against radiation scatter. 'These aprons are created 

with lead or lead equivalence materials and are 

worn by healthcare workers to diminish X-ray rays 

and reduce radiation exposure to the torso and vital 

organs. 

 

✓ Thyroid Shields 

Thyroid shields are lead shields that are specifically 

developed protective devices used to protect the 

thyroid gland during head and neck imaging 

procedures that involve radiation exposure. Shields 

are usually worn around the neck as well; they 

protect radiation-sensitive areas that are believed to 

be highly susceptible to radiation exposure 

(Braunstein et. al 2020). 

 

✓ Radiation Badges 

Dosimeter badges, which are explosive radiation 

monitoring devices worn by health workers, have 

become an authentic, unaltered record of personal 

exposure levels over time. Within these badges, 

there are sensitive radiometers that quantify the 

level of radiation delivered to the wearer. This can 

assist in dose monitoring and also in maintaining 

the regulatory dose limits. 

 
Personal Protective Equipment: The Key to Protecting Yourself | Workplace safety and health, 

https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.pinterest.com%2Fpin%2Fpersonal-protective-equipment-the-key-to-protecting-yourself--930345235512943318%2F&psig=AOvVaw1TZRj4A-gTfDy8ddrOwQap&ust=1712939344083000&source=images&cd=vfe&opi=89978449&ved=0CBQQjhxqFwoTCOjd4rrKuoUDFQAAAAAdAAAAABAQ
https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.pinterest.com%2Fpin%2Fpersonal-protective-equipment-the-key-to-protecting-yourself--930345235512943318%2F&psig=AOvVaw1TZRj4A-gTfDy8ddrOwQap&ust=1712939344083000&source=images&cd=vfe&opi=89978449&ved=0CBQQjhxqFwoTCOjd4rrKuoUDFQAAAAAdAAAAABAQ
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✓ Shielding Devices 

To minimize radiation scatter and protect 

healthcare workers from excessive exposure, 

fluoroscopy rooms and interventional suites 

implement additional shielding devices such as 

lowering barriers, padded lead clothing, and 

ceiling-mounted lead coverings. We place radiation 

protection gear (ask lens) to form partitions that 

allow for attenuation of X-ray scatter, ensuring 

optimal workforce security. 

Through the use of these safety apparatuses and 

protective strategies, radiological departments 

inside healthcare settings can counteract radiation 

exposure risks and ensure that the employees who 

work with such radiological procedures have their 

health and well-being protected. Recurrent 

training, education, and commitments to radiation 

safety rules can play an essential role in 

safeguarding the patient's treatment's consistency 

with regulatory norms and giving impetus to the 

culture of safety in a healthcare system (Gaber et. 

al 2021). 

 

Health monitoring and surveillance: 

Sufficient health surveillance programs serve as a 

basis for controlling workers' exposure to radiation 

levels and prompt diagnosis of radiation 

consequences. At the same time, these programs 

serve the aim of assessing occupational radiation 

doses in healthcare workers and adhering to the 

system of regulatory dose limits. 

The importance of health surveillance 

programs: 

Medical workers exposed to ionizing radiation at 

their workplaces regularly undergo health program 

supervision, which is considered a systemic tool. 

Using regular screening and monitoring, these 

programs make it possible to detect radiation-

induced health effects at the early stages, including 

tissue damage, genetic changes, and cancer risk 

plication’s. Fastened health concerns at the 

beginning level let us healthcare providers carry on 

treatment and preventive measures at the right time 

to reduce the long-run radiation effect on medical 

professionals' health. 

 

Role of Dosimeter and Biological Monitoring 

Dosimeter, both external and internal, particularly 

for health workers with radiation exposure, is an 

integral part of radiation health surveillance 

programs. External dosimeters, like radiation 

badges and thermo luminescent dosimeters 

(TLDs), function to calculate the number of 

penetrates worn by workers in the medical field to 

measure the amount of radiation they are exposed 

to during their tasks. These dosimeters give us 

figures on the amount of radiation dose that each 

person receives. With this quantitative evidence, it 

is possible to optimize radiation dose and reach the 

requirements of radiation protection by setting 

these limits (Hussain et. al 2022). 

 

 
The Role of Biomonitoring in the "Exposure? (Zimmerling & Chen 2021). 

 

Biological monitoring encompasses the 

examination of biological samples like blood or 

urine, and it is a complementary method by which 

the absorbed internal radiation dose by medical 

professionals is assessed. Radiation cytogenetic 

techniques like chromosome aberration analysis 

and micronucleus assays give information about 

the new biological effects of radiation exposure at 

the cellular level. With evidence-based monitoring, 

medical professionals can associate biological 

indicators with dosimeter and thus better 

understand individual susceptibility to radiation-

related health effects and use this information when 

planning follow-up testing and treatment. 

 

Occupational Health and Wellness 

Besides radiation-specific supervision, 

occupational health and general practices are 

https://www.researchgate.net/figure/The-Role-of-Biomonitoring-in-the-Exposure-Tissue-dose-Adverse-Health-Effects_fig4_5263094
https://www.researchgate.net/figure/The-Role-of-Biomonitoring-in-the-Exposure-Tissue-dose-Adverse-Health-Effects_fig4_5263094
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pertinent to providing superior conditions for 

medics in radiation-dense workplaces. With the 

offering of biomechanics programs, adequate 

workload distribution, and psychological 

assistance services, employers will limit workers' 

stress levels and boost job satisfaction and 

productivity in the workplace. 

Workstation ergonomics is focused on reducing the 

risk of musculoskeletal injuries and physical strains 

coming from suboptimal work equipment 

arrangements or the workplace environment. Such 

measures can cover the evaluation of their 

workstation, the setting up of adjustable equipment, 

and the use of proper lifting techniques, which are 

aimed at avoiding repetitive motion injuries and 

musculoskeletal disorders (Cipriani et. al 2022). 

The principle tool of workload management is to 

create workloads that do not overwhelm by 

balancing the amount of clinical responsibilities 

and other burdens with rest and rejuvenation. 

Therefore, the risk of burnout and fatigue among 

medical professionals is reduced. Staffing ate 

staffing levels, employee scheduling, and 

distribution can all reduce stress and develop work-

life balance in the radial-related health care setting. 

They are setting up the emotional and 

psychological aspects of the occupation as 

fundamental; psychological support services like 

counseling, peer support groups, and stress 

management programs have to be provided to the 

staff of radiation therapy departments and 

interventional radiology suites. Such services give 

medical workers tools such as stress management 

advisories, coping resources, and the ability to deal 

with work-related stress, anxiety, and trauma 

torturously. 

Merging health surveillance programs with the 

general, occupational health, and wellness 

programs of healthcare organizations can create a 

safe and healthy working environment that is 

primarily focused on the health of medical 

professionals. In turn, the care of the patient is 

efficient and free from radiation exposure. 

 

CONCLUSION 

In conclusion, this article narrates the significant 

long-term effects that radiation exposure has on 

medical professionals. It showcases the 

significance of the implementation of 

comprehensive safety measures and radio 

protective strategies. Thus, the risk of occupational 

radiation is mitigated. Medical imaging and 

radiation treatments are life-saving methods used in 

modern medicine. That being said, the goal of 

minimizing radiation exposure when providing 

care and preserving the health and well-being of 

healthcare professionals must be prioritized. This 

continuing research, education, and teamwork of 

healthcare organizations, regulatory agencies, and 

professional associations will make radiation safety 

practices advance over time and have a positive 

effect on the health and job safety of medical 

professionals(Cipriani et.,al 2022). 

 

RECOMMENDATION 

✓ Take responsibility for strict observance of 

radiation safety restrictions and norms, as well 

as adherence to dose limits and monitoring 

standards. 

✓ Develop complete training and education 

programs for healthcare personnel on radiation 

security practices, such as the proper method of 

putting on safety garments and radiation dose-

minimizing techniques. 

✓ Improve workplace practices and working 

conditions to reduce workers' exposures to the 

minimum level of radiation, including 

optimization of imaging protocols, dose 

reduction, and selection of alternative imaging 

modalities when applicable. 

✓ Develop robust healthcare surveillance and 

tracking programs that will monitor radiation 

exposure levels and detect radiation-related 

health problems in health professionals early on 

(Al-Sharify et. al 2020, June). 

✓ Cultivate a security culture in hospitals that calls 

for the provision of occupational health 

services, ergonomic support resources, and 

psychological aid to medical professionals who 

are constantly dealing with ionizing radiation. 
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