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Abstract

The objective of the study was to determine the prevalence of occupational hazards among medical radiation workers in Northern Nigeria and to assess the adequacy of existing occupational safety measures in the region.

A prospective cross-sectional study of 139 medical radiation workers in six tertiary health-care institutions in northern Nigeria. Structured questionnaires were used to obtain vital information about the occurrence of occupational hazards, prevention and control measures. Data were analyzed using descriptive and inferential statistics using the computer software SPSS.

Out of 159 questionnaires distributed 139 were retrieved giving a response rate 87.4%. Stress, direct contact with bodily fluids, and contrast media splashes were the three most prevalent hazards reported by 121 (87.1%), 78 (56.1%), and 72 (51.8%), respectively.

Medical radiation workers in Northern Nigeria face a wide range of occupational hazards, and therefore concerted efforts must be channeled toward mitigating these hazards.
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INTRODUCTION

An occupational hazard is any source of potential damage, harm, or adverse health effects on someone under certain conditions at work.[1] In this study, a hazard is referred to as being the actual harm or the health effect caused rather than the hazard.[1,2] For example, the disease pulmonary tuberculosis (TB) is categorized as a biological hazard.[1]

The International Labour Organization estimates that 160 million people across the world suffer from work-related diseases such as musculoskeletal diseases and mental health problems, whereas 270 million fatal and nonfatal work-related accidents result in over 350,000 casualties and over 2 million work-related deaths each year which are all attributable to occupational hazards.[2] A Washington-based study found that, from 1996 to 2000, over 3300 compensation claims were filed due to work-related hazards.[3] More recently, evidence from Sub-Saharan Africa indicates that health-care workers are frequently exposed to chemical, biological, physical, and psychosocial occupational hazards.[4,5,6] In these reports, workers are constantly in contact with patients, and this exposes them to infections and thus requires the proper protective measures to reduce their risk of acquisition of disease or injury.

The risk of cancer among physicians and other persons exposed to ionizing radiation in the workplace has been the subject of study since the 1940s when increased mortality from leukemia was reported among radiologists compared to mortality among other medical specialists.[4,5,6] In fact, an extensive retrospective cohort study confirmed earlier reports and also noted excess mortality from other cancers.[4,5,6]

Within radiology, occupational health and safety is an important issue because of high rates of associated morbidity and mortality of exposed workers.[7,8]

Medical radiation workers are clinical practitioners and are primarily engaged in the use of radiation in the diagnosis and treatment of disease in the radiology department. These professionals face often a number of hazards in the workplace. Consequently, the purpose of this study was to determine the prevalence of occupational hazards among medical radiation workers and to assess the adequacy of occupational health safety and control measures employed in the radiological departments of tertiary health-care institutions in Northern Nigeria.
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MATERIALS AND METHODS

A prospective cross-sectional study was undertaken for a period of 6 months, from May 2016 to October 2016.
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Sample

A stratified convenience sampling technique was used for this study with the three major geopolitical zones in Northern Nigeria being considered; these include the North-East, North-West, and North-Central. Structured questionnaires were used to collect data from medical radiation workers at six major tertiary health institutions in Northern Nigeria. Agreement to participate in the study followed an explanation of aims of the study, and participants were informed that consent to participate was voluntary. Participants were allowed to withdraw from the study at any point without explanation.
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Questionnaire design

Data were collected using self-administered 41-item structured questionnaires containing six sections. Questions revolved around demographics, biological hazards, nonbiological hazards, radiation hazards, and preventive/infection control measures. The validity and reliability of the questionnaires were assessed and confirmed by a team of experts with more than 10-year experience in research in radiology.
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Statistical analysis

Data were analyzed using Statistical Package for the Social Sciences version 22 (IBM Inc., Armonk, NY, USA). Descriptive statistics including the mean, frequencies, and percentages were used to report quantitative data. Chi-square and Kendall's test were used for the inferential statistics.
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RESULTS

A total of 159 structured questionnaires were distributed across six major tertiary health-care institutions in northern Nigeria and 139 were retrieved representing a response rate 87.4%. Data were collected from Abubakar Tafawa Balewa University Teaching Hospital, Jos University Teaching Hospital, Aminu Kano Teaching Hospital, State Specialist Hospital Bauchi, Federal Medical Center, Azare, and the National Hospital, Abuja. The respondents included 103 (74.1%) males and 36 (25.9%) females. The mean age of respondents was 34.5 ± 9.2 years.

Of the respondents, 36 (25.9%) radiologists, 59 (42.5%) were radiographers, 12 (8.6%) were X-ray technicians, 7 (5%) were medical physicists, and 25 (18.0%) were student radiographers [Table 1].

[image: Table 1]Demographic data of respondents



Participants were next asked to indicate prior levels of exposure to different occupational hazards [Table 2]. In terms of biological hazards, the most commonly encountered was direct contact with bodily fluids (72, 51.8%) whereas needlestick injuries were the least common (17, 12.2%). With regard to nonbiological hazards, respondents indicated that stress was the most common encountered (121, 87.1%) whereas fractures were the least (5, 5.0%).

[image: Table 2]While working as a radiation worker have you experienced any of the following hazards?



Next, participants were asked about their levels of anxiety regarding acquiring cancer from working with ionizing radiation [Figure 1]. Over a third of respondents indicated that they strongly agreed with the statement that “they are worried about acquiring cancer from working with ionizing radiation.” When combined with those would “agree” with the statement this increased to 62%. Participants were then asked to state their agreement to the statement “working with ionizing radiation makes me vulnerable” [Figure 2]. Similarly, a third of respondents indicated that they strongly agreed with this statement and when combined with those who “agree” this increased to 75%.

[image: Figure 1]Bar chart illustrating respondents opinions about radiation hazards



[image: Figure 2]Bar chart illustrating respondents views about impact of radiation on their lives



Participants were asked to score their levels of work-related pressures (stress) [Figure 3]. From the data, it was demonstrated that a third of participants felt that there were working under high pressure at work and just under half (49%) indicated that work-related pressure was at a moderate level.

[image: Figure 3]Bar chart illustrating relationship between pressure from work and stress



Questions were presented to participants in relation to preventative and control measures for occupational hazards presented by employers [Table 3]. Positive responses were high for this series of questions with nearly three-quarters of respondents indicating that positive measures were in place by their employers. The lowest score was in relation to well-ventilated exposure rooms and offices which were only provided to 92 respondents (72.7%). In terms of personal protective measures, immunization was only provided to less than half of the respondents. Face masks were provided for those patients with known or suspected TB in 103 (74.1%) of cases.

[image: Table 3]Questions on preventive and control measures used by employers



Infection control practices were raised with the participants [Table 4]. Good evidence of hand washing did exist although this was not indicated by all respondents and evidence was presented that this did not happen before and after every procedure.

[image: Table 4]Specific questions on infection control practices



The data were examined for a relationship between years of experience and direct contact with bodily fluids. Of those who had ≤10-year experience, only 53 (53%) reported direct contact with bodily fluids as a hazard, by comparison for those who had <10-year experience this was number was less (19, 49%) and not statistically significant (P 0.05). When comparing years of experience with stress in the workplace, the following trends were noted. For those who had ≤10-year experience, 89 (89%) reported that they experienced stress in the workplace when compared to 32 (82%) who had <10-year experience (P 0.05). The relationship between current age and stress in the workplace was investigated. Study data showed that there was no statistically significant correlation between age and stress (Kendall's tau 0.017; P 0.05).
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DISCUSSION

Medical radiation workers face a wide range of occupational hazards hence the need for this study. This study assessed for the first time; occupational hazards among 139 medical radiation workers in tertiary health-care institutions in Northern Nigeria. The mean age of respondents was 34.5 ± 9.2 years, and there were 103 (74.1%) males and 36 (25.9%) females involved in the study. In terms of years of experience, we found that 100 (71.9%) had <10-year experience, 57 (41%) were working regular overtime, nearly half of the respondents 68 (48.9%) slept for <6 h and 49 (35.3%) respondents indicated high work pressure. The majority of the respondents were radiographers 59 (42.5%), 36 (25.9%) were radiologists, 25 (18.0%) were student radiographers, 12 (8.6%) were X-ray technicians, whereas only 7 (5%) were medical physicists.

Numerous studies on occupational hazards have been conducted among different health-care workers in different countries, but unfortunately, these studies have not included medical radiation workers.[9,10,11,12,13,14,15,16,17,18,19,20,21,22] To the best of our knowledge, this is the first study in Northern Nigeria to provide adequate and reliable information on occupational hazards among medical radiation workers.

This study considered biological and nonbiological hazards in the radiology department. It also provided information on the infection control practices, occupational health and safety measures, and opinions of medical radiation workers regarding radiation hazards.

Previous studies on occupational hazards among health-care workers by the United States National Institute of Occupational Health and Safety, Amira and Awobusuyi in Lagos, Fernandes et al. in Brazil, Ndejjo et al. in Kampala, Osungbemiro et al. in Nigeria, Orji et al. in Nigeria, de Castro et al. in the Philippines, Adib-Hajbaghery in Iran, and Ziraba et al. in Uganda found that needlestick injury and stress were the two major hazards encountered by health-care workers.[9,10,11,15,20,23,24,25] Interestingly, this study also identified stress, i.e., 121 (87.1%) as the most prevalent nonbiological hazard among medical radiation workers in the region. This may be due to the paucity of licenced medical radiation professionals and enormous pressure from work that most medical radiation workers in the region undergo on a daily basis. It was evident that 81.3% of the respondents who identified stress had either high or moderate pressure from work. Unlike previous studies, however, this study found that, just a handful of medical radiation workers, 17 (12.2%) had needlestick injuries while working in the radiology department. This may be insignificant but still an important issue that requires attention, especially with the Occupational and Safety Health Administration estimating that 5.6 million workers in the health-care industry and related professions were at risk of occupational exposure to blood–borne pathogens including HIV, hepatitis B virus (HBV), hepatitis C virus, and other potentially infectious materials.[16] While needlestick injuries may have been a major concern among other health-care professionals, we identified direct contact with body fluids 72 (51.8%) to be the most prevalent biological hazard among medical radiation workers in the region.

In this study, we learned that 78 (56.1%) radiation workers were exposed to radiographic contrast media splashes or spills and this was the second most prevalent nonbiological hazard after stress. Considering all biological and nonbiological hazards, we discovered that medical radiation workers were more predisposed to nonbiological hazards than they were to biological hazard with 45.3% respondents indicating that they had either fractures, trips, falls, contrast spill/splash, stress, psychological, verbal and physical abuse, and direct contact with fixer and developer solutions among others.

With regard to respondents' opinions about working with ionizing radiation, we found that 86 (61.7%) radiation workers were worried about acquiring cancer from working with ionizing radiation and 105 (75.54%) affirmed that working with ionizing radiation made them highly vulnerable. We decided to focus on these opinions particularly because it will be somewhat difficult to ascertain objectively through surveys that stochastic effects among medical radiation workers were primarily due to exposure to ionizing radiation.

Health and safety in the radiology department is a basic human right that employers and government should ensure for the workers.[22] In this study, we considered the adequacy of occupational health safety adopted by employers in the region. Based on results obtained, we can conclude that majority of the radiology departments in the region met required safety standards. This is evident in the 102 (80.9%) respondents who indicated that they had training on all imaging equipment and universal precautions, well-ventilated exposure rooms and offices, personal set of protective outfits from infection and ionizing radiation, efficient waste control system, and occupational radiation monitoring devices among others.

Existing literature[3,16,18] emphasizes the need to protect medical staff from infectious diseases through robust immunization programs and other infection control strategies. This study reveals that 33 (12.2%) had suffered cuts and wounds and 72 (51.8%) had direct contact with bodily fluid while attending to patients in the radiology department. Unfortunately, majority of these respondents 101 (72.7%) were not immunized against hepatitis A and 63 (45.3%) did not receive hepatitis B vaccination. The World Health Organization (WHO) study on global burden of diseases from sharp injuries among health-care workers showed that 37% of the hepatitis B among health-care workers were the result of occupational exposure. Infection with the HBV is 95% preventable with immunization but <20% of health-care workers in some regions of the world had received all three doses needed for immunity.[16] This was also an issue of concern in our study on medical radiation workers in the region. On the average, we established that about 80 (57.2%) medical radiation workers in the region were at risk of contracting hepatitis B, hepatitis A, pulmonary TB, and pneumonia among others. This was based on responses provided regarding immunization from infectious diseases.

Universal precautions against hospital-acquired infections remain important as far as occupational health and safety is concerned. Findings from this study indicate that about 121 (86.7%) of workers adhere to infection control practices through hand washing before and after every procedure, hand washing after handling each patients, and soiled materials. These findings agree with earlier studies by Ndejjo et al. among health-care workers in Kampala and Amosun et al. among Nurses in Nigeria.[11,13]

There are a few limitations of this study: We concentrated our study on medical radiation workers at tertiary health care institutions and so generalizing our results toward radiation workers in primary and secondary health-care institutions would not be advisable, especially regarding occupational hazard control measures employed by employers. Second, the results could have been affected by recall bias as respondents were required to recall past experience. Third, majority of the respondents had worked for <10 years and so results here may not be applicable to long-serving radiation workers. Nevertheless, this study provides vital information on occupational hazards among medical radiation workers in Northern Nigeria.

In the future, we shall be considering more experimental alternatives to determine radiation hazards among medical radiation workers.
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CONCLUSION

The WHO calls on member states to develop national programs for health workers' occupational health and develop national campaigns for immunizing health-care workers against preventable infectious diseases. We, therefore, conclude that the prevalence of occupational hazards among medical radiation workers is perceptibly high and therefore special welfare packages and health plans must be adopted to ensure that medical radiation workers are adequately protected.
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