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ABSTRACT 

Background: Burnout refers to an occupation syndrome characterized by overwhelming 

exhaustion, feelings of cynicism or depersonalization, and a sense of ineffectiveness and lower 

efficacy. High rates of burnout varying from 30% to 75% are seen across all medical specialties 

globally. Studies on professional burnout are lacking amongst Kenyan radiologists and 

trainees. 

Objective: To determine the prevalence, associated factors and awareness of burnout among 

Kenyan radiologists and radiology trainees 

Materials and Methods: This cross-sectional study was conducted between 22nd March and 

22nd April 2021.Eligible radiologists (200) under the Kenya Association of Radiologists 

(KAR) and trainees (95) in the three training schools in the country were invited to complete 

an anonymized 45- item survey that included the abbreviated 9 item licensed Maslach Burnout 

Inventory-Health Sciences Survey. The association between mean emotional exhaustion (EE), 

depersonalization (DP), and personal achievement (PA) scores with items in the survey was 

performed. Data analysis was done using R-4.0.3 software. 

Results: From the 295 surveys sent out, a total of 132 were completed and returned giving an 

overall survey response rate of 44.7 % (132/295). There were fewer responses from radiologists 

at 36% (72/200) compared to 63.2% (60/95) from trainees, p<0.001. Mean age of radiologist 

respondents was 41.6 years (8.3 SD) and for trainees 33.2 (3.2 SD). More females completed 

the survey with male to female ratios of 1:1.5 and 1:1.3 for radiologists and trainees 

respectively. The overall burnout prevalence among study respondents was 51.5%.  The 

prevalence of burnout was significantly higher in trainees (65%) compared to 40.3% among 

radiologists, p=0.005. Depersonalization was also higher among trainees (Mean =7) compared 

to radiologists (Mean =4.2), p=0.007. Significant predisposing factors to burnout among 

radiologists were; unstable income (p =0.016), dissatisfaction with the physical work 

environment (p=0.044), un-involvement in academia (p =0.035), unavailability of resting 

rooms (p=0.021). Working exclusively in the public sector was protective against burnout 

(p=0.022). Significant predisposing factors to burnout among radiology trainees were; self- 

sponsorship (p=0.026), younger age <32 years (p= 0.040), having adequate equipment 

(p=0.040). Protective factors among trainees included access to passive income (p=0.003) and 

availability of PACS (p= 0.007). Majority of the participants (79%) were aware of signs and 

symptoms of burnout. Control strategies suggested include employing more staff, providing 

resting rooms and better pay. 

Conclusion: In this baseline study to assess burnout amongst Kenyan radiologists and trainees, 

it can be seen that there was significant burnout with an overall prevalence of 51.5%. The major 

contributory factors were unstable income, unsatisfactory physical work environments and 

unavailability of resting rooms for radiologists. Contributing factors among trainees included 

self-sponsorship, PACS availability, having passive income and aged below 32 years. The level 

of burnout awareness was high.  
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1.0 CHAPTER ONE: INTRODUCTION 

1.1 Background of the Study 

Burnout is increasingly being recognized as a serious problem among physicians working in 

all fields worldwide. Burnout, first raised in 1974 by Freudenberger (1), was subsequently 

described by Maslach et al. (2) as a syndrome that affects the emotional part of a human being, 

presenting a response to stress-causing factors that are work-related, often occurring in 

individuals with no prior history of psychological or mental disorders. According to WHO 

(2019), burnout, although not considered as an illness that can be diagnosed in the Diagnostic 

and Statistical Manual of Mental Disorders-V (DSM-5), received inclusion in the International 

Classification of Diseases-11 (ICD-11) as a state that results from one’s occupation.  

As stated in the ICD-11, burn-out is a syndrome conceptualized which results from recurrent 

stress and difficulties from the workplace. This is portrayed when individuals experience 

decreased energy, weakened emotional status, increased withdrawal from one’s job, or 

cynicism; and reduced professional efficacy that has not been successfully managed. 

Physicians’ performance and how they think about clinical work is affected by stresses which 

reverberate through organizational matrix (3). As such, high levels of burnout have detrimental 

effects on individual physicians, health-care organizations as well as patient outcomes. Burnout 

can result to physicians being less productive, showing minimum effort and concentration at 

work, high physician turnover and also withdrawing or retiring early  from their profession (4). 

This can contribute to a drop in the number of physicians and a rise in the cost of health-care 

management. Burnout may as well contribute to an escalation of physicians’ chances of 

experiencing depression,  thus engaging themselves in unhealthy practices like excessive use 

of drugs and contemplating suicide (5,6). The ramifications of physician burnout further extend 

to quality and safety in patient care (7,8). Consequently, there is a growing interest in 

ascertaining the prevalence and drivers of burnout in order to design and implement appropriate 

interventions to mitigate burnout. 

Burnout is conventionally measured using the MBI, a well-established tool for determining 

burnout in medical studies and constitutes of three properties: emotional exhaustion (EE), 

depersonalization (DP), and low personal accomplishment (PA) (9). For individuals 

experiencing burnout, challenges in their workplace are seen through signs like feeling drained, 

tired, overworked and unable to complete designated work which in most instances are initial 

signs, and are thought to be due to depletion of energy (10).   
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The other sign involves individuals becoming emotionally distant and feeling numb about their 

work (10). They are also noted to have a sense of reduced competency levels at work, which is 

thought to be a defense mechanism against burnout (2). High rates of energy depletion and 

emotional distance from work among physicians therefore imply extreme burnout symptoms. 

However, owing to a complex interplay of both personal factors and work systems that impact 

levels of stress linked to work, previous research has revealed variances in burnout rates among 

physicians from different departments and specializations ranging from 30% to 75%. 

Accordingly, radiologists have been documented to experience burnout frequently and trends 

have been observed to be rising over the years (11,12). Burnout rates for various types of 

radiologists have been reported; 72% of radiologists who specialize in offering therapeutic 

services (13), 66% of paediatric radiologists (14), and 80% of  radiologists dealing with the 

skeleton and body muscles (15). According to the 2018 Medscape Radiology Lifestyle report, 

there was an increase in burnout prevalence among practicing radiologists; from 36% in 2013 

to 49% in 2017. Radiology trainees have also been observed to be part of those experiencing 

burnout symptoms at a higher rate (16–18). A survey done on members of the University 

Radiologists Association by Mcneeley et al. in 2013 revealed more than 50% of radiology 

trainees among the 266 who took part in the survey to be experiencing burnout symptoms (18). 

Another survey in New England found corresponding results where burnout rates among 

radiologists who were receiving training were high (19). A survey among academic radiologists 

in the United States showed that 79% of respondents had one or more symptoms of burnout 

(20). In a survey among Saudi Arabian radiology residents, a burnout prevalence rate of 50%  

has been reported (21). 

Increased workload has been reported in numerous studies as a major source of stress, 

difficulties and a breaking point in regards to work (22–24). Over the last 20 years, there has 

been a significant increase in workload in the radiology department with the arrival of PACS 

(a system for collecting, filing, storing pictures and communication), increased advancement 

in imaging, large number of imaging studies to be read, and large imaging datasets for analysis 

(25). Work overload has been contributed by other factors, which include long hours of work 

with many after work hours responsibilities, overly demanding job expectations like short 

report turnaround time and a deficiency of staff (26). Studies show that the number of night 

shifts a radiologist works also contributes to burnout, whereby there is a greater risk  for those 

who have been assigned work for longer hours and many shifts as compared to those with 

lesser shifts (27).  
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Isolation has also been identified as a potential risk factor for burnout in radiology (23). 

Advanced technology has reduced face-to-face consultation with others, both within radiology 

and with other clinical colleagues, resulting to isolation of radiologists. Picture archiving 

communication systems (PACS) is one of the technological advances. The ease in accessing 

the electronic medical record (EMR) has also reduced the need for face-to-face communication 

with others (28,29). The outcome, though not planned nor desirable, may be a gradual decrease 

in interaction between a physician and patients which in turn creates negative thoughts in 

physicians’ minds as their direct services to patients seem valueless (20). When contact 

between the physician and patient becomes insufficient, the physician may feel demeaned, thus 

resulting to individuals lacking a sense of accomplishment in their profession (24,28,30). 

Adjusting systems to create a favourable environment for interaction between radiologists and 

patients may reinforce connection with patients receiving services, thus inspiring the 

radiologists to go on with their career and to never give up (20). 

Working environments and practices in some medical centres may also result to high burnout 

rates. This includes practicing radiology in institutions owned by specific persons or groups, 

which has been identified as a major contributor of burnout among radiologists. A study among 

radiologists specialised in imaging of the skeleton and muscles found higher burnout rates 

among radiologists working in private organisations unlike those in academic practice. The 

same study revealed that female radiologists had burnout prevalence in ratios of 9.1 to 7.14 for 

those in private institutions to those in academic settings (15). Academic practice setting for 

radiologists contributes to burnout in a unique way. Academic radiologists are committed to 

other duties such as tutoring, conducting research, ensuring there is growth in quality of work 

and services, and being engaged in management acts (31). Being involved in all these kinds of 

practices and having numerous roles requires one to set aside more time for work at the expense 

of their resting time, which may make them look at the job in a negative manner as they may 

feel overworked (17,29,32). 

Poor communication greatly contributes to discontentment of physicians in a workplace. When 

a radiologists’ work is not recognized or appreciated, they lack motivation. Lack of support 

and being left out in the decision making process may lead to discontentment thus increasing 

burnout symptoms (23). Denying physicians the liberty to make their own decisions pertaining 

to work can lead to burnout (20). When physicians lack the power to determine and plan their 

activities; to manage administration of services while not at work; to control their approach to 

work; and to determine when to take a holiday, they may feel less contented with the quality 

of  life thus pilling up stress linked to their work (12,24). 
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Occurrence of burnout at high rates among trainees, can be accounted for using different 

aspects which include: financial and debt stress (18), failure of systems to include trainees in 

giving opinions in regard to work practice, performance and job market (22), excessive work 

load and work-life imbalance (20). Increased residency years among radiology trainees has 

also been shown to significantly correlate with the  high occurrence of burnout symptoms (17). 

Researching and being able to recognize demographic factors that amount to high burnout 

incidences among radiologists may be of great help when coming up with ways of eradicating 

burnout. There is insufficient evidence on burnout prediction among professionals for medical 

imaging based on socio-demographic and occupational predictors. Burnout symptoms have 

been observed to occur among physicians from all over the world, including high, low and 

medium income countries (33). With the weight of dangers posed by both infectious diseases 

and those that are not contagious in Sub-Saharan Africa; resource scarcity, inadequate support; 

and the negative health impact on patients and providers, there is need for more attention on 

the well-being of  radiologists and other physicians in the less fortunate parts of Africa (34).  

1.2 Statement of the Problem 

Previous studies have found that radiologists and radiology trainees from all over the world are 

vulnerable to burnout syndrome which has adverse effects on health care services. A research 

done in 2014 through a survey on United States  physicians found that of the 261 radiologists 

involved in the survey, 61% reported symptoms of burnout (35). A study conducted by the 

same authors in 2011 had revealed that 48% of radiologists in the entire United States had 

burnout syndrome which shows that the trend is worsening (36). In the 2019 Medscape 

Radiology Lifestyle Report, almost half of the radiologists reported burnout. A study done in 

Kenya at Kenyatta National Hospital (KNH) among all physicians identified worker’s 

environment as the leading burnout contributing factor with 55% burnout intensity scores 

among all medical specialties (37). Similar findings were found in a study among registered 

nurses in the United States (38). This calls for researchers’ efforts in the investigation of 

prevalence and the underlying risk factors of burnout among the qualified and training 

radiologists in Kenya. This will then aid in development of a comfortable working environment 

and consequently improve the quality of services and care accorded to patients.  
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2.0 CHAPTER TWO: LITERATURE REVIEW 

2.1 Introduction 

 A key aspect of burnout syndrome is being in a state of physical, emotional and mental 

exhaustion generated by exorbitant and prolonged stress. It’s regarded as a constant tendency 

of evaluating oneself negatively and being unhappy and dissatisfied (39). Clinical 

manifestation of this syndrome exists along a continuum, which range from mild to severe 

symptoms. The symptoms proceed gradually but in a subtle way which makes it hard to 

recognize.   

Burnout prevalence in the developed countries among total population is estimated to be in the 

range of 13% to 27%. However, healthcare workers have been listed in the frontline as high 

risk of experiencing burnout (40). Furthermore, it has become a pervading problem among 

physicians that seems to worsen over time (12); emerging as a concern, particularly to the 

radiologists’ burnout rates as compared to other specialties (16). Physicians continue to be at 

increased risk of burnout relative to the general population (16).  

In Kenyatta National Hospital (KNH), the prevalence rate of burnout syndrome was 95.4% 

(37). This was significantly higher than those found in other parts of the world such as British 

Columbia (55%), Austria (58%), and Northern England (66%) (41–43). According to 

American College of Radiology (ACR), 50% of radiologists reported having burnout in 2011. 

The incidence of burnout significantly increased by 10% over three years accounting for over 

half of the total radiologists reporting burnout (23). 

Burnout includes a constellation of symptoms, which are: negativity or cynicism related to 

one’s job, suicide, changes of appetite and sleep pattern, depersonalization, etc. (44). A cross-

sectional study done in Nigeria assessing correlation of burnout between doctors and medical 

residents found out that emotional distress and a heavy workload were highly linked with all 

dimensions of burnout among doctors (45). 

Ignored and unaddressed job burnout has significant implications. High levels of professional 

burnout among healthcare providers have proven to cause adverse effects on healthcare quality 

and safety. A systematic research review,  which identified 46 empirical and quantitative 

studies that addressed burnout and patient safety between the year 1806 to July 2015 in the UK 

, concluded that medical errors and poor patients outcomes are associated with high levels of 

burnout (46). According to the Harvard Gazette, burnout among health care practitioners’ costs 

the U.S health care system an approximated 4.6 billion dollars annually. Additionally, a study 

of physicians found out that burnout is significantly associated with increased substance abuse, 
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mainly due to ease of access and emotional distancing (47). Health practitioners become 

detached from their patients and tend to regard them more as objects than human beings. 

2.2 Clinical Presentation of Burnout 

Burnout has many presentations including the inability to concentrate, anxiety, fatigue, 

depression, irritability, and the increased use of drugs. There have been many conceptual 

models that have quantified the evolution of burnout. The Maslach Burnout Inventory is a well-

designed tool for measuring burnout based on three dimensions (48). 

i. Emotional exhaustion - where a person feels drained, tired, overworked and 

unable to complete designated work 

ii. Depersonalization - individuals become emotionally distant and feeling numb 

about their work. They start exhibiting negative reactions towards clients and 

workmates. 

iii. Reduced personal accomplishment - a sense of the reduced level of competency 

at work 

According to research on burnout inventory, physicians who were reported to be self-isolating 

themselves had a high score on emotional exhaustion (2). Subsequently, previous theorizing 

(49) would relate burnout as a yearning to leave one's job or retire early. 

A cohort study done in January 2018 in Canada assessing burnout among radiologists and 

radiology residents found low burnout rates in personal accomplishment, especially among the 

males, and extreme burnout symptoms in the terrains of depersonalization and emotional 

exhaustion (16) 

2.3 Prevalence of Burnout among Healthcare Workers 

Globally, burnout rates have been on the rise across all medical specialties and the radiologists 

haven’t been spared (35). In 2019 a United States National report on Physician burnout, suicide, 

and depression reported that 44% of the physicians experienced burnout. A study on United 

States physicians evaluating the prevalence of burnout and satisfaction with work-life balance, 

radiologists included, carried out in 2015 relative to 2012, noted that 54.4% of the physicians 

reported at least 1 symptom in 2015 compared to 45.5 % in 2012 (36). Of the 6880 survey 

respondents, 3.8 % were radiologists and 61 % of the radiologists reported burnout which was 

an increase from 2011 where 48% of radiologists recorded burnout (35) 

The worsening trend of burnout was also notable in Medical Radiology lifestyle report, where 

burnout prevalence among radiologists saw an increase from 36% in 2013 to 49% in 2017 (50). 



7 

 

Another study addressing burnout in 216 radiologists amongst the United States physicians 

reported significant differences in burnout observed across different specialties. After adjusting 

for socio-demographic factors (which had no statistically significant differences) Radiologists, 

Family medicine practitioners, and Neurologists remained at a higher risk of burnout (35). The 

same authors did another study integrating changes in burnout with work-life balance between 

the physicians and the entire population. A multivariate analysis concluded that physicians are 

at 39% increased odds of burnout and subsequently 23% reduced odds of being satisfied with 

work-life integration in comparison to other working adults. 

Demographic characteristics also influence burnout. In 2014, a descriptive cross-sectional 

survey on burnout syndrome was conducted among medical practitioners at Kenyatta National 

Hospital (KNH). A total sample of 345 medical practitioners was selected. The prevalence rate 

of burnout was 94.5%. Participants' ages ranged from 25-53 years. The highest level of burnout 

(97.0%) was found in the age group below 30 years whilst the lowest level of burnout (95.0%) 

was found in the age group of 31-35 years. Although the difference in age was not statistically 

significant, the study confirmed that the young and inexperienced workers were more 

vulnerable to burnout as compared to the old and experienced (37).  This was similar to a study 

done among 582 surgeons in America, where the young were more susceptible to burnout 

syndrome (51). Further, in the same survey, Derby et al. found that both males and females 

experienced high burnout syndrome, though the difference in burnout by gender was not 

statistically significant, which was in contrast to another study of 2300 practicing physicians 

that showed women are at 60% greater odds of reporting burnout than men (p<0.5).  The 

relationship between education and burnout is difficult to quantify given that, education and 

job status are strongly confounded (39). 

A cross-sectional study on burnout among nurses constituted a total sample of 1556 nurses. It 

revealed that prevalence of burnout in the nursing profession was thirty one percent for 

emotional exhaustion, thirty six percent for depersonalization, and twenty nine percent for 

personal  achievements (52). Another recent systematic review on burnout among nurses noted 

that the prevalence of burnout was 28%, 15%, and 31% for high exhaustion, depersonalization 

and low of sense personal achievement respectively (53). 

A study in 2012 which evaluated burnout symptoms among selected samples of nurses in 

Nigeria (54). This revealed slightly higher levels of emotional exhaustion (39.1%) and 

depersonalization (29.2%) and personal achievements (40.0%). 
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2.4 Trainee Burnout 

Radiology trainees continue to experience substantially high burn out rates. The unique nature 

of radiology training which is often under-appreciated, could be a significant contributor to the 

trainee’s burnout. Studies have shown resident radiologists have lower rates of emotional 

exhaustion as compared to depersonalization (16). Guenette et al. compared the degree of 

burnout and associated factors in New England residents relative to other medical providers 

(19). A substantial degree of burnout was recorded in more than one-third of radiology 

residents. Interestingly, the high scores were lesser, relative to residents across other 

specialties. Trainees had high DP 48% and EE 37% that was significantly predictive from their 

relationship status and residency year. The low levels of PA 19% were not predictive of all the 

demographic factors included in the study. McNeeley et al. (18) recorded a high DP and EE of 

49% and 53%.  The rate of high DP corresponds well to Guenette et al. study.  

A study of University of Carolina residents in 2015 recorded a relatively high burnout with 

high rates of EE 60% which was concordant with McNeeley's study which had 53% of EE 

(55). 

Postgraduate trainees who are continuing their medical training following medical schools 

(interns, residents, specialty trainees) are particularly susceptible compared to other health 

workers (56). This may be due to differences in workload making it difficult to manage 

professional, education, and personal life simultaneously. In another systematic review and 

meta-analysis comparison of burnout levels between medical residents, with data from 

normative medicine, it  proved that trainees experienced higher EE and DP levels than medical 

peers and comparatively lower PA (57). This also aligned with previous findings that 

demonstrated the magnitude of burnout in residents. 

A longitudinal study in the US investigating burnout and suicidal ideation among the medical 

students found that approximately half of the residents’ experience burnout and nearly 10% 

have suicidal ideation (6). 

2.5 Factors Associated with Burnout 

2.5.1 Increasing Workload 

Several studies have pointed out that workload contributes towards the prediction of employee 

burnout. Authors assert that mismatch in workload may aggravate exhaustion (58), thus 

indicating incompatibility with Karasek and Theorell’s interaction hypothesis which outlined 

that the relationship between the two is considered one of the most controversial aspects. 
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Radiologists' workload continues to be on the rise in recent years. According to a study on the 

trends of radiology workload in the United States, radiologists’ workload had increased by 7% 

since the year 2002 and by 34% since 1994. This accounted for a full-time radiologist 

performing 14,900 procedures in a year. Subsequently, Relative value units per full-time 

radiologist had dramatically increased by 70.35 since 1991 (25). 

Work overload is the main significant contributor to physician burnout (59). In Egypt, 

researchers conducted a multivariate analysis of variables influencing  burnout which revealed 

work burden was a significant predictor of burnout syndrome; with 92 out 239 (38.4%) 

physicians experiencing burnout reporting dissatisfaction with their workload (60). Four 

prospective studies that measured burnout rates before and after duty-hour reduction, found out 

that restricted working hours which in turn reduces workload, led to an improvement in the 

quality of life metrics, including reduced burnout (61). 

A study in Pakistan found out that gynaecology residents working 50-60 hours a week had 

higher levels of burnout compared to those working more than 80 hours (62). Interestingly, 

another study among general surgery interns in the United States found no correlation between 

burnout and duration of working hours (63).  

2.5.2 Practice Environment 

Academic radiology faculty are very happy with work and derive fulfilment from work (31). 

Career satisfaction is consistently related to low burnout rates (64). Radiologists with high 

burnout had an increased odd of 126% of being dissatisfied with their career and less likely to 

identify medicine as a calling. Furthermore, there was 5% and 7.5% decreased odds of a 

radiologist with higher years experiencing and a radiologist professor experiencing burnout 

respectively. Also, radiologists taking up at least 50% of non-patient care task was linked with 

a lesser risk of burnout (65). 

Working in private practice has severe burnout prevalence as compared to academic practice. 

They are likely to work twice as hard to be equal (15). Chew et al. further reported that practice 

setting was the greatest predictor of burnout compared to other factors which are associated 

with burnout. The study however did not cover all types of radiologists but was limited to only 

a subspecialty of radiologists (musculoskeletal). In contrast, Au J et al. argues out that there is 

insignificant difference between private urologist and academic urologists (66). Poor 

interactions and working conditions are associated with more burnout (67). Supervisor support, 

relationship at work, and professional valorisation are perceived to be critical in mitigating 

occurrences of burnout  (67,68). Employees having an ill perception concerning the treatment 
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they receive in retribution to the effort in their work might be at an increased risk of burnout 

(68).   

2.5.3 Communication and Autonomy 

Although changes in work conditions over time have led to a gradual increase in opportunities 

for communication, employee's physical interaction remains a necessity.  Burnout has become 

a major hindrance in professional life due to advances in technology which in turn heighten 

pressure and demand on employees in the provision of quality services (69). Chati et al. 

reported that the ideation of excessive responsibility is significantly linked to burnout (70), 

though it was argued that being challenged at work could lead to higher rates of burn out (71). 

Autonomy and decision authority is associated with lower burnout. Lack of appreciation in 

one’s work, little or no involvement in decision making in matters that involve them, have led 

to consequences of high burnout (23). 

2.5.4 Socio-demographic Factors 

Burnout was once referred to as an old age syndrome. However, recent studies have differed, 

reporting younger physicians to be twice at risk compared to the older physicians  (72). 

Younger surgeons are likely to be associated with higher rates of  burnout (58). Similarly, 

Woodside and colleagues reported an increased burnout incidences among the medical 

residents and that being of a younger age group was associated with a low sense of  personal 

accomplishment (49) 

Higher personal accomplishment scores are recorded in males than in women (73), this 

comported with Chew and colleagues who found that women have high emotional exhaustion 

and  depersonalizing, and an increased 60% odds of reporting burnout (74). However, another 

longitudinal study that went on for a year found that male burnout scores were higher compared 

to females, though the study was based at an intern level with a low cohort of n=21 (75). The 

study was concordant with that of KNH that found high burnout levels in both genders though 

slightly higher in males (37). The odds are increased by 23% if a physician has a partner in a 

non-medical profession (59). Younger age, being a female, residency training and being single 

is associated with a higher risk of burnout (76); whilst having children, emotional intelligence, 

mentorship is associated with a lower risk of burnout (58). 

2.5.5 PACS Environment 

The usage of PACS is always considered a success story (77). While introducing PACS to the 

hospital, management and implementers should create a conducive environment where it's 
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firmly supported. Before PACS, radiologists engaged in more regular face to face 

communication and consultations with physicians from other specialties which helped them 

develop more clarity of the clinical problem at hand and consequently come up with more 

meaningful and impactful reports (44).  

Unfortunately, the introduction of PACS substantially reduced engagements between 

physicians causing self-isolation that inadvertently contributed to increased DP and a low 

feeling of PA (44). 

 2.6 Effects of Burnout 

Within the medical profession, burnout has been widely reported and consistently associated 

with poor mental outcomes of physicians. It is a salient condition that has adverse effects on 

the professional, personal, and social life of a health professional. Implications of burnout are 

pervasive, emotional exhaustion being the core of physician burnout. Ironically, burnout serves 

to reduce the health of professionals who are charged in maintaining the life of others. For 

example, the repercussions for burnout among physicians is increased substance and alcohol 

abuse/dependence especially in surgeons (78), accounting for 25% increased odd of alcohol 

abuse/dependence. 

A burned out physician is likely to be at a double risk of suicidal ideation; SI was 1.5 to 3.0 

more common in surgeons than the average population (79). 60% of the suicidal surgeons were 

reluctant to seek medical help in fear that it will affect their license. Additionally, the suicidal 

rate in males was 40% higher than the general population and that of females was 130% higher 

as compared to the population. 

Dyrbye and colleagues linked physician burnout to doubled medical errors (80), with an 

increased odds of 17% of being involved in a malpractice suit (81). Burnout adversely affects 

a patient's quality of care. Recent research suggests that when physicians are distressed and 

emotionally detached or disengaged, their patients take longer to recover and reduce their 

adherence to treatment recommendation. At least 9% of physicians who experience burnout 

are prone to have low patient satisfaction scores and a major medical error (82). 

Cross-sectional studies have reported physician burnout with low job satisfaction, reduced 

productivity, lower patient satisfaction scores, and the will to quit the job or go into an early 

retirement (59). Physicians with symptoms of burnout are most likely to leave an organization. 

This impacts negatively in an organization, somewhat increasing the economic burden as the 

quality and amount of work output is jeopardized. Subsequently, it results in losses as  

employers spend more recruiting and training new physicians (83). In Canada, the losses of 
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inpatient services related to reduced clinical hours is fairly close to $28 million; and that due 

to early retirement $185 million,  an aggregate of $213 million annually (84). 

Burnout also increases organizational expenditure indirectly by the doubled medical errors 

malpractice suits. Also, absenteeism and low job productivity put a strain on the health care 

system which struggles to meet the demands of the population they serve. A study on how 

burnout affects productivity examined efficiency at workplace using the number of sick leave 

days, workability, and intent to either stay at the current work or change jobs. Burnout was 

negatively associated with productivity indicating that the higher the burnout the lower the 

productivity (85). 

Burnout mechanism that demeans work relationships is likely to have the same impact at home. 

An individualistic perspective on stress overlooks the likelihood of how burnout experienced 

by one person is likely to cross over to another (86). Furthermore, they also suggested that 

females are more unguarded to their partner stress because of their empathic nature. 

2.7 Burnout Prevention and Management 

 Over the years, the demand has always exceeded the supply (patients are more than the 

healthcare workers) therefore, access to health services has been limited to individuals. This 

has caused the available practitioners to work under a stretched schedule. Consequently, there 

have been evident scenarios where the job demand has exponentially increased which in turn 

increased incidences of burnout. It has, therefore, become a necessity to address and mitigate 

burnout syndrome. 

Awa and colleagues surveyed to evaluate the effectiveness of intervention programs at the 

workplace (87). They sampled a total of 25 intervention studies of which 17 were person-

directed, 2 were organization-directed and 6 was a combination of the two. The interventions 

were aimed to reduce stressors by redesigning job tasks, decreasing workload, and increasing 

physician involvement in decision making. 8% of the combination led to reduced burnout. 

Person-directed reduced burnout but in the short-term.  Concordant to this result was a study 

on oncology nurses that demonstrated; shared responsibility, teamwork, and social support 

relatively relieved them from burnout (88).  

Dunn and colleagues conducted an interventional study among physicians to determine if a 

data-guided program and systematic improvement process enhances physician well-being in 

an organization. Emotional and work-related exhaustion significantly reduced. This portrayed 

that, decreasing physician workload is an effective approach in preventing burnout (88). 

Additionally, a one-year cohort study for Norwegian doctors investigating predictors of change 
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in burnout after intervention (89); which was counselling of doctors, noted the mean level for 

EE reduced from 3 to 2.53. The reduction in mean was a result of reduced working hours by 

almost 2 hours a week. Reduction in exhaustion was independently predicted by reduced 

working hours.  

While organization interventions are related to providing long-term effects on burnout, a 

person-directed intervention can be adapted for persons who already are in the process of 

burnout. Finding balance within all aspects of life is a vital strategy to combat burnout. Several 

pieces of research have shown emotional intelligence to be an independent contributor to 

burnout (90,91). Controversially, in another study, it was noted that teams with a high level of 

EI are likely to experience task conflict compared to those with average EI during a problem-

solving task because those with high EI are more of goal-oriented and not in control of their 

emotions (92). 

Open communication which can be done through a suggestion box, weekly review meetings, 

face to face conversation is vital for a person and the organization (12). A study among the 

Japanese nurses assessing the correlation between burnout and communication skills found out 

that low sense of personal accomplishment improved significantly after communication skills 

training such as accepting valid criticism and negotiating (93). In another setting, physicians 

that participated in a Mindfulness and Self-awareness program experienced positive changes 

in empathy and psychosocial beliefs. Furthermore, these behavioural changes were associated 

with improved quality of care and lower healthcare costs (94).    

Having effective leadership promotes the well-being of physicians in the organization (73). 

Shanafelt and colleagues conducted a study on the impact of organizational leadership on 

burnout among physicians in 2013. A composite leadership score was used to rate qualities of 

leadership of physicians’ immediate supervisors. The study concluded that leadership styles 

and new insights into the organization with the physicians' knowledge affected the wellness of 

the physicians (95). 

2.8 Justification of the Study 

High rates of burnout among radiologists worldwide prompted this study. In the 2019 

Medscape Radiology Lifestyle Report, almost half of radiologists reported burnout. Previous 

research in Kenya gives scanty information about burnout among radiologists (37). There is no 

scientific information published regarding the same thus causing limitations in the ability to 

diagnose the problem. The need for well-being of radiologists is of great value to the nation as 

they will grow professionally and be in a position to deliver quality health care to all patients. 
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As a result, many health problems will be reduced since the patients will be attended to with 

much care. Burnout among physicians does not only impact their health and that of patients, 

but also the society and the nation at large. This is seen when physicians contemplate suicide 

and other harmful practices including substance abuse which may in turn lead to early 

retirement and withdrawal from responsibilities. This poses a financial problem to the 

government as replacing a registered physician is costly (38). There is thus need to ensure 

mental well-being of all health care workers.An equally important aim of this study is to 

stimulate engaging discussion among radiologists in the hope that solutions can be jointly 

identified, implemented, and shared. 

2.9 Research Questions 

i. What is the level of burnout syndrome among radiologists and radiology 

trainees in Kenya? 

ii. What are the major factors contributing to burnout among radiologists and 

radiology trainees? 

iii. What is the level of awareness of burnout signs and symptoms among 

Kenyan radiologists and radiology trainees? 

2.10 Objectives 

2.10.1 The General Objective 

To determine the prevalence, associated factors and awareness of burnout among Kenyan 

radiologists and radiology trainees 

2.10.2 Specific Objectives 

i. To determine the prevalence of burnout among Kenyan radiologists and 

radiology trainees. 

ii. To determine factors associated with burnout among Kenyan radiologists and 

radiology trainees. 

iii. To determine the level of awareness of burnout signs and symptoms among 

Kenyan radiologists and radiology trainees. 
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3.0 CHAPTER THREE: METHODOLOGY  

3.1 Study Design 

This was an analytic cross-sectional study using the Maslach Burnout Inventory (MBI) 

questionnaire.   

3.2 Study Setting  

An online based cross-sectional survey was administered to members of the Kenya Association 

of Radiologists (KAR), which is a society for medical doctors who specialize in radiology. The 

KAR society is non-partisan and not for commercial activities. The KAR has full members and 

associate members. The associate membership of KAR includes radiology trainees in three 

academic institutions currently offering radiology training in Kenya; which are; University of 

Nairobi (UoN), Aga Khan University Hospital (AKUH) and Moi University. The study used 

an online anonymized platform for data collection. 

3.3 Study Population 

The study targeted 200 radiologists in KAR registered under the Kenya Medical Practitioners 

and Dentists Council and 95 radiology trainees in the three training institutions in Kenya. 

3.3.1 Inclusion Criteria 

• All eligible full and associate members of the KAR who were available in 

the period of data collection and readily agreed to take part in the online 

survey 

3.3.2 Exclusion Criteria 

• Registered radiologists who were not members of the Kenya Association of 

Radiologists (KAR) society in Kenya and eligible members that declined to 

give consent. 

3.4 Sample Size and Sampling 

This study applied a census method with complete enumeration and survey of all members of 

Kenya Association of Radiologists society. It therefore did not involve sampling.   

3.5 Subjects Recruitment 

A standardized questionnaire was packaged in an electronic form. The KAR chairperson was 

e-mailed a link that would be used in the survey and also requested to share the link with 

members of KAR who were found eligible. The email message had a brief description outlining 
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the purpose and rationale for the survey. All members willing to participate in the survey were 

invited to fill up the survey without including their names through the link shared to them. The 

participants were reached out through electronic means to give consent before taking up the 

survey. Access to the survey was made available for a period of one month (between 22nd 

March 2021 to 22nd April 2021), with participants being reminded on a weekly basis to improve 

response rate. 

3.6 Study Variables 

3.6.1 Exposure Variables  

Demographic variables—age, gender, marital status, religion, level of education, type of 

sponsorship for residency, sources and level of income, number of dependents, years of 

practice, distance travelled to work, location and type of workplace.  

Occupational variables 

- Extra responsibilities 

- Imaging modalities 

- Availability of PACS 

- Case load per day or week 

- Number of hours worked per week 

- Night and weekend duty 

- Physical environment e.g. space, lighting, ablution facilities. 

- Availability of staff room 

3.6.2 Outcome Variables 

Burnout syndrome—EE, DP, PA 

Behavioral variables 

- Social interaction activities/hobbies/physical activities 

- Recreational drug use/abuse. 

- Work related psychosocial issues. 
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3.7 Survey Tool 

The Maslach burnout inventory (MBI) is a standard survey tool with 22 items for determination 

of burnout occurrence (2). The full MBI assesses burnout in three dimensions that are clearly 

defined, and out of the 22 items, nine are for evaluating emotional exhaustion (EE) rates, five 

for depersonalization (DP) and eight for personal accomplishment(PA) (2). The length of the 

tool brings about restriction in application of the full MBI; thus prompting creation and 

validation of the abbreviated versions(14). Previous work has proven three questions valid for 

abbreviation of EE, three questions on DP and three questions on PA (29). These questions are 

scored using an ordered sequence of symptoms, whereby the sequence has seven points ranging 

from “never” to “everyday”. The points are then classified as having low, moderate or high 

level of burnout (2). The scores accorded for the abbreviated MBI contains 2.7 times, three 

times and 1.7 times emphasis on scores of PA, EE and DP respectively, whereby sum of scores 

is considered for each dimension (2). In the PA subscale, scores of ≤12 are regarded as being 

low, ≥15 high, while those between 13 and 14 are taken as moderate. For the EE subscale, 

scores of ≤6 are viewed as low, ≥11 high, and those between 7 and 10 are regarded as moderate. 

Finally, for the DP, scores of  ≤3 are considered low, ≥ 7 high, and those between 4 and 6 are 

viewed as moderate (2,14). Burnout syndrome is thus conclusively determined when the levels 

of PA are low, with levels of EE and DP are high (2). However, it is known that physicians 

may experience burnout, despite having a sense of high personal accomplishment; several 

studies have reported burnout in physicians manifesting as high emotional exhaustion and/or 

high depersonalization (13,35). In this study, the abbreviated 9-item MBI was adapted in order 

to encourage participation. 

3.8 Data Collection 

A 45-item survey was administered, which included the abbreviated 9-item licenced MBI to 

evaluate burnout levels. The MBI questions were slightly altered to fit this study (Appendix 8). 

The 36 extra questions included demographics questions, questions related to stress causing 

factors in radiology residency and profession, as well as questions on social activities they may 

be engaged in. These additional questions were devised with an aim to key out factors yielding 

burnout. These variables may have been used in other studies by previous researchers regarding 

the same topic. The last component had an open-ended free response question regarding 

recommendations on possible interventions to address burnout as well as questions on 

awareness and availability of psychosocial support. 
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Study data was collected and managed by Survey Monkey (SurveyMonkey.com, Mateo, 

California, USA; www. surveymonkey.com) and was accessible for a period of one month. 

Individuals who agreed to participate were reminded in two weeks in case they had not clicked 

the link for survey. To minimize bias, every computer IP address was only allowed to give one 

response. Considering the nature of this survey to cause participants to become susceptible to 

disturbing feelings and emotions, a link https://www.cma.ca/physician-health-and-wellness 

and https://www.acr.org/Member-Resources/Benefits/Well-Being was incorporated to assist 

any participant who felt the need of assessing their mental health by knowing more about their 

about symptoms. 

3.9 Ethical Considerations 

Ethical approval was obtained from UON/KNH research ethics board before commencing the 

study. Informed consent was requested prior to opening the survey and inferred as given when 

a participant chose to participate in the Survey Monkey platform and submitted the filled 

anonymized survey. Respondents’ confidentiality and privacy was ensured by using numerical 

identifiers and safe and restricted data storage was maintained throughout the study. The data 

collection soft copy feedback is kept safe from landing to wrong hands by being placed in a 

secure cabinet that can only be accessed by the primary researcher.  

3.10. Data Management 

The raw survey data hosted in Survey Monkey was exported into Excel and counterchecked 

for completeness and inconsistencies. The responses to the abbreviated 9-item MBI were re-

coded for the quantification of the burnout levels to allow meaningful comparisons of the 

findings with other previous studies in literature. Cleaned raw data was kept and availed in a 

comma-delimited file (*.csv), which also served as a supplement to back up. All the 

information was coded and stored securely by the investigator in a password-protected 

computer in order to maintain participant confidentiality. The principle investigator kept the 

codes. 

3.11. Data Analysis 

The study used R Software version 4.0.3 for data analysis. Categorical variables were 

expressed in terms of frequencies and percentages. Continuous or numerical variables were 

analyzed using measures of central tendency (mean and standard deviation) and dispersion 

(median and interquartile range), depending on whether the variable is normally distributed or 

not, respectively. The prevalence of severe burnout and burnout sub-domains among 
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radiologists and radiologist trainees was computed as the proportion of respondents who clearly 

exhibited EE and DP in a high degree and low PA, using the cut-offs outlined in section 3.7. 

Similarly, the prevalence of overall burnout was computed as the proportion of respondents 

who exhibited a high degree of EE and/or DP. 

The factors associated with burnout among Kenyan radiologists and radiology trainees were 

determined using two-sample t-tests and analysis of variance (ANOVA). Two sample t-tests 

were used to investigate the relationship between EE, DP, and PA burnout scores and binary 

explanatory variables.  ANOVA was used to examine the relationship between EE, DP, and 

PA burnout scores and categorical explanatory variables with three or more levels.  

Comparison of two categorical variables was determined by performing either Chi-square tests 

or Fisher’s exact test depending on the sample size. The level of significance was set at α=0.05 

with confidence intervals (CI) of 95%, which implies that p-values found to be below 0.05 

were statistically significant. 

3.12 Expected Findings 

This study was expected to identify information on the prevalence of burnout among 

radiologists and radiology trainees in Kenya. The information on the factors linked to burnout 

and level of awareness of burnout signs and symptoms among radiologists and radiology 

trainees in Kenya was also to be determined. This information was to be disseminated through 

a thesis report, manuscripts and conference presentation to relevant stakeholders to optimize 

the mental wellbeing of health care workers. 

3.13 Study Results Dissemination Plan 

After completion of the study, we will disseminate results via these avenues: 

• Printing and dissemination of a final report to the University of Nairobi, 

Department of     Diagnostic Imaging and Radiation Medicine. 

• Printing and dissemination of a final report to the Radiology Department, 

Kenyatta National Hospital. 

• Publishing papers in general and specialist peer reviewed journals. 

• Presentation of our results in international and local conferences. 
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3.14 Study Limitations and How to Minimize Them 

A main limitation of online surveys is the limited ability to reach challenging populations like 

the elderly and people in remote areas who may have poor internet access. The questionnaire 

was shared through established communication channels by KAR and remained open for one 

month. Use of a census methodology and sending weekly reminders was to improve response 

rate and increase the representativeness of the target population. 

3.15 Study Time Frame 

The study was undertaken over 10 months, from August 2020 to May 2021. 
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4.0 CHAPTER FOUR: ANALYSIS AND INTERPRETATION OF 

RESULTS 

4.1 Descriptive Results 

4.1.1 Introduction  

The study population was 295 from which a total of 132 respondents completed the survey 

tool. The overall survey response rate was 44.7% (132/295) which was further specified to be 

a survey response rate of 36% for radiologists (72/200) and 63.2% trainees (60/95). The 

difference in response rate between radiologists and trainees was significant (p<0.001). 

4.1.2 Demographic Characteristics Based on Respondent Occupation  

Overall median age was 36 (IQR 32, 40) years and the age range of 28-75 years. The median 

age for the radiologists was 38 (IQR 36, 44) years and median age for trainees was 32 (IQR, 

31, 34) years. The difference in age was statistically significant (p<0.001). Majority of the 

respondents were female at 58% giving a male to female ratio of 1:1.5. Other general 

characteristics are as shown in Table 1. 

Table 1:General demographic characteristics (n = 132) 

Characteristic Overall, Radiologist,  Resident,  p-value 

N = 132 N = 72 N = 60 

Age 36 (32, 40) 38 (36, 44) 32 (31, 34) <0.0011 

Sex of respondent 
    

Female 77 (58%) 43 (60%) 34 (57%) 0.72 

Male 55 (42%) 29 (40%) 26 (43%) 
 

Marital Status 
    

Married 99 (76%) 56 (78%) 43 (73%) 0.52 

Single 32 (24%) 16 (22%) 16 (27%) 
 

(Missing) 1 0 1 
 

Religion 
    

Christian 110 (83%) 64 (89%) 46 (77%) 0.0612 

Non-Christian 22 (17%) 8 (11%) 14 (23%) 
 

Income 
    

< 99,999 17 (13%) 1 (1.4%) 16 (27%) 
 

100,000 - 199,999 45 (34%) 8 (11%) 37 (62%) <0.0012 

200,000 - 299,999 34 (26%) 27 (38%) 7 (12%) 
 

> 300,000 36 (27%) 36 (50%) 0 (0%) 
 

No. of dependents 
    

< 5 93 (70%) 47 (65%) 46 (77%) 0.22 

5+ 39 (30%) 25 (35%) 14 (23%) 
 

Passive Income 
    

No 75 (57%) 33 (46%) 42 (70%) 0.0052 

Yes 57 (43%) 39 (54%) 18 (30%)   
1Independent sample t-test, 2Chi-square test 
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4.1.3 Work Environment Characteristics and Burnout Awareness Based on Respondent 

Occupation  

The results showed that, 21% (15) of the radiologists compared to 13% (8) were working extra 

hours. The difference was no significant. Further, the findings revealed that there was 

significant difference between radiologists and trainees based on deployment area (p=0.029), 

equipment rating (p=0.009), case load (p<0.001), stable income (p =0.023), having passive 

income (p=0.005), leave days (p<0.001) and satisfaction with work environment (p=0.017) as 

shown in Table 2. 

Table 2:Work environment characteristics and burnout awareness based on respondent 

occupation 

Characteristic Overall, Radiologist,  Resident,  p-

value N = 132 N = 72 N = 60 

Extra hours 
    

No 23 (17%) 15 (21%) 8 (13%) 0.3 

Yes 109 (83%) 57 (79%) 52 (87%) 
 

Deployment Area 
    

City i.e. Nairobi/Kisumu/Mombasa 96 (73%) 59 (82%) 37 (62%) 
 

Large towns i.e. County/Subcounty 

headquarters 

30 (23%) 11 (15%) 19 (32%) 0.029 

Small town/rural 6 (4.5%) 2 (2.8%) 4 (6.7%) 
 

Equipment rating 
    

Adequate 30 (23%) 21 (29%) 9 (15%) 
 

Inadequate 46 (35%) 29 (40%) 17 (28%) 0.009 

Somehow adequate 56 (42%) 22 (31%) 34 (57%) 
 

Case load 
    

< 10 17 (13%) 7 (9.7%) 10 (17%) 
 

10-20 39 (30%) 10 (14%) 29 (48%) <0.001 

20-30 37 (28%) 25 (35%) 12 (20%) 
 

> 30 39 (30%) 30 (42%) 9 (15%) 
 

PACS Available 
    

No 43 (33%) 22 (31%) 21 (35%) 0.6 

Yes 89 (67%) 50 (69%) 39 (65%) 
 

Stable Income 
    

No 52 (39%) 22 (31%) 30 (50%) 0.023 

Yes 80 (61%) 50 (69%) 30 (50%) 
 

Passive Income 
    

No 75 (57%) 33 (46%) 42 (70%) 0.005 

Yes 57 (43%) 39 (54%) 18 (30%) 
 

Leave days 
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No 75 (57%) 24 (33%) 51 (85%) <0.001 

Yes 57 (43%) 48 (67%) 9 (15%) 
 

Satisfaction with work environment 
    

No 87 (66%) 41 (57%) 46 (77%) 0.017 

Yes 45 (34%) 31 (43%) 14 (23%) 
 

Resting Room available 
    

No 102 (77%) 59 (82%) 43 (72%) 0.2 

Yes 30 (23%) 13 (18%) 17 (28%) 
 

Burnout knowledge 
    

No 28 (21%) 10 (14%) 18 (30%) 0.024 

Yes 104 (79%) 62 (86%) 42 (70%) 
 

Distance of work from home 
    

< 5 Km 36 (27%) 15 (21%) 21 (35%) 
 

5-20 Km 78 (59%) 44 (61%) 34 (57%) 0.091 

> 20 km 18 (14%) 13 (18%) 5 (8.3%) 
 

Work hours 
    

0-40 Hours 80 (61%) 37 (51%) 43 (72%) 0.018 

> 40 Hours 52 (39%) 35 (49%) 17 (28%) 
 

No. of imaging modalities 
    

0-4 64 (48%) 39 (54%) 25 (42%) 0.2 

05-08 68 (52%) 33 (46%) 35 (58%)   

Chi-square test for association 

 

4.1.4 Behavioral Characteristics Based on Respondent Occupation 

Recreational characteristics among the study respondents were also compared between 

radiologists and trainees as shown in Table 3. The findings revealed that there was significant 

difference between radiologists and trainees based on burnout knowledge (p =0.024), 

psychosocial support availability (p=0.026), work hours (p =0.018) and income (p<0.001). 
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Table 3:Behavioural characteristics based on respondent occupation 

Characteristic Overall, Radiologist,  Resident,  p-value 

N = 132 N = 72 N = 60 

Involvement in recreational activities 
   

No 28 (21%) 11 (15%) 17 (28%) 0.068 

Yes 104 (79%) 61 (85%) 43 (72%) 
 

Alcohol Use 
    

No 75 (57%) 42 (58%) 33 (55%) 0.7 

Yes 57 (43%) 30 (42%) 27 (45%) 
 

Cigarette use 
    

No 129 (98%) 71 (99%) 58 (97%) 0.6 

Yes 3 (2.3%) 1 (1.4%) 2 (3.3%) 
 

Marijuana use 
    

No 124 (94%) 69 (96%) 55 (92%) 0.5 

Yes 8 (6.1%) 3 (4.2%) 5 (8.3%) 
 

Use injectable recreational drugs 
    

No 131 (100%) 71 (100%) 60 (100%) 
 

Yes 0 (0%) 0 (0%) 0 (0%) 
 

Psychosocial support availability 
    

No 108 (82%) 54 (75%) 54 (90%) 0.026 

Yes 24 (18%) 18 (25%) 6 (10%)  

Sought psychosocial support     

No 100 (76%) 58 (81%) 42 (70%) 0.2 

Yes 32 (24%) 14 (19%) 18 (30%)  

Chi-square test for association 

 

4.1.5 Resident Specific Characteristics  

The findings established that 60% (36) of the trainees were government sponsored while 30% 

(18) of the respondents were year 4 in their studies as shown in Table 4. 

Table 4:Resident specific characteristics 

Characteristic Resident, 

N = 60 

Resident Sponsor 
 

Government/institution sponsored 36 (60%) 

Self-sponsored 24 (40%) 

Resident Level of Study 
 

Year 1 11 (18%) 

2 16 (27%) 

3 15 (25%) 

4 18 (30%) 
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4.1.6 Radiologist specific characteristics 

The results revealed that 46% (33) of the respondents were working in both public and private 

practice, 49% (26) of them were working in level 6 facility, 66% (46) were involved in 

administrative and managerial duties (66%). Majority were not sub-specialized (84%) Only 

33% were involved in academia. 88% had income levels of above Kshs 200,000 as shown in 

Table 5. 

Table 5:Specific demographic characteristics (Radiologists) 

Characteristic Radiologist, N = 721 

Radiologist Employer 
 

Both public and private practice 33 (46%) 

Exclusively in public service 17 (24%) 

Exclusively private practice 16 (22%) 

Not Employed 1 (1.4%) 

Self-Employed 5 (6.9%) 

Level of facility 
 

Level 4 7 (13%) 

Level 5 13 (25%) 

Level 6 26 (49%) 

Other 7 (13%) 

(Missing) 19 

Academia 
 

No 48 (69%) 

Yes 22 (31%) 

(Missing) 2 

Sub-specialized 
 

No 59 (84%) 

Yes 11 (16%) 

(Missing) 2 

Administrative duties 
 

No 24 (34%) 

Yes 46 (66%) 

(Missing) 2 

Number of years of practice 
 

< 10 50 (70%) 

10+ 21 (30%) 

(Missing) 1 
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4.2 The Prevalence of Burnout Among Kenyan Radiologists and Radiology 

Trainees 

The prevalence of burnout among radiologists and trainees was investigated as shown in Figure 

1. The prevalence of overall burnout was found to be 51.5%, while severe burnout was 15.2%. 

The prevalence of burnout among trainees was significantly higher, 65% (39) compared to 

radiologists, 40.3% (29), p =0.005. 

 

 

Figure 1:Prevalence of burnout (overall, among radiologists & residents) 

4.2.1 Comparison of Burnout Characteristics Between Radiologists and Trainees  

The study also sought to compare burnout components based on occupation as shown in Table 

6. There was no significant difference between radiologists and trainees based on personal 

accomplishment (p=0.6) and emotional exhaustion (p =0.11). More than half of the trainees, 

52% (31) had high level of depersonalization compared to 25% (18) among radiologists, 

p=0.007. More than half, (56%) of respondents had high levels of PA. 
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Table 6:Comparison of burnout characteristics between radiologists and residents 

Characteristic Overall Radiologist 

N = 72 

Resident, 

N = 60 

p-

value N = 132 

  n (%) n (%) n (%)   

Personal Accomplishment (PA) Mean ±SD   14.71±3.048 13.62±3.25   

Low 38 (29%) 19 (26%) 19 (32%) 0.6 

High 74 (56%) 43 (60%) 31 (52%) 

Moderate 20 (15%) 10 (14%) 10 (17%) 

Emotional Exhaustion (EE) Mean ±SD   8.8±4.5 11.0±5.0   

High 62 (47%) 28 (39%) 34 (57%) 0.11 

Low 32 (24%) 19 (26%) 13 (22%) 

Moderate 38 (29%) 25 (35%) 13 (22%) 

Depersonalization (DP) Mean ±SD 
 

4.2±3.7 7.0±5.2 
 

High 49 (37%) 18 (25%) 31 (52%) 
 

Low 55 (42%) 36 (50%) 19 (32%) 0.007* 

Moderate 28 (21%) 18 (25%) 10 (17%)   

High EE and/or High DP = Overall 

burnout (OB) 

      
 

Yes 68 (51.5%) 29 (40%) 39 (65%) 0.005* 

No 64 (48.5%) 43 (60%) 21 (35%)   

High EE and High DP and Low = Severe 

burnout (OB) 

      
 

Yes 20 (15.2%) 7 (9.7%) 13 (22%) 0.0487 

No 112 

(84.8%) 

65 (90%) 47 (78%)   

Chi-square test for association 

 

 

4.3 Factors Associated with Burnout Among Kenyan Radiologists and Radiology 

Trainees. 

4.3.1 Radiologist Factors 

The findings show that involvement in academia, stability of income, satisfaction with the 

physical working environment (PWE), availability of resting rooms, psychosocial support use, 

distance to work and type of employer had significant relationships with burnout among the 

radiologists. However, being not involved in academia was significantly related to DP 

(p=0.035), while lack of stable income had a significant relationship with mean EE (p=0.016). 

Similarly, the t-test results showed a significant association between lack of resting rooms and 

mean EE (p=0.021) as well as mean DP (p=0.023). The ANOVA results showed an existing 

relationship between longer distances from work with mean EE (p=0.048). radiologists who 
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were exclusively working for public had higher personal accomplishment (p=0.022). 

Psychosocial support use was significantly associated with both mean EE (p=0.048) and DP 

(p=0.013). The findings are as shown in Table 7. 

Table 7:Radiologist factors associated with burnout 

Variable EE  P-value DP P-value PA P-

value 

 (Mean 

±SD) 

 (Mean 

±SD) 

 (Mean 

±SD) 

Involved in 

academics 

            

No 9.396 0.121 4.813 0.035* 14.25 0.1281 

Yes 7.591   3.045   15.455   

Have stable income       0.119     

No 10.682 0.016* 5.318 
 

14.364 0.5481 

Yes 7.96   3.78   14.86   

Physical Work Environment 

Satisfaction 

     

No 9.732 0.044* 4.732 0.212 14.805 0.761 

Yes 7.548 3.613 14.581 

Presence of a resting 

room 

            

No 9.458 0.021* 4.712 0.023* 14.593 0.5111 

Yes 5.769   2.154   15.231   

Psychosocial 

support use 

            

No 8.31 0.0480* 3.638 0.013* 14.845 0.451 

Yes 10.786   6.786   14.143   

Distance of home 

from work 

      

< 5 Km 8.667 
 

4.8 
 

15.133 
 

5-20 Km 8.045 0.0480* 3.545 0.093 14.659 0.8032 

> 20 km 11.462   6   14.385   

Employer 
      

Both public and 

private practice 

9.97 
 

5.182 
 

14.121 
 

Exclusively in public 

service 

8.294 0.202 3.118 0.358 16.471 0.0222 

Exclusively private 

practice 

8 
 

4 
 

13.688 
 

Not Employed 3   2   12   
1Independent samples t-test, 2One-way analysis of variance, * significance (p<0.048) 
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4.3.2 Trainees Factors 

The results show that age, residency sponsorship, PACS availability, having passive income, 

psychosocial support use, and equipment rating had significant relationships with burnout 

among the trainees. Being self-sponsored was significantly related to mean EE (p=0.026), 

while passive income had a significant relationship with mean PA (p=0.03). Similarly, the t-

test results showed a significant association between psychosocial support use and mean EE 

(p=0.021) and mean DP (p=0.033). The ANOVA results showed an existing relationship 

between adequacy of equipment rating with mean DP (p=0.048). The trainees age had a 

significant relationship with DP, with a p-value of 0.002 from the t-test results. Psychosocial 

support use was significantly associated with both mean EE (p=0.021) and DP (p=0.033) The 

findings are as shown in Table 8. 

Table 8:Residents factors associated with burnout 

Variable EE  

(Mean ±SD) 

p-

value 

DP  

(Mean ±SD) 

p-

value 

PA 

 (Mean 

±SD) 

p-value 

   

Resident sponsor 
      

Government/institution 

sponsored 

9.861 0.026* 6 0.0482 13.806 0.6021 

Self-sponsored 12.75   8.625   13.333 
 

PACS available           
 

No 11.333 0.716 6.238 0.384 11.905 0.007*1 

Yes 10.846   7.487   14.538 
 

Passive income           
 

No 10.952 0.884 6.548 0.267 12.952 0.003*1 

Yes 11.167   8.222   15.167 
 

Psychosocial support 

use 

          
 

No 10 0.021* 6.167 0.033* 13.476 0.5921 

Yes 13.389   9.111   13.944 
 

Age 
      

Below 32 11.556 0.58 9.167 0.040* 14.444 0.1541 

32+ 10.786   6.143   13.262 
 

Equipment rating 
      

Adequate 14 
 

10.444 
 

15.333 
 

Somehow adequate 10.118 0.118 5.794 0.045* 13.559 0.1712 

Inadequate 11.235   7.765   12.824 
 

1Independent samples t-test, 2One-way analysis of variance, * significance (p<0.048) 
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4.4 Level of Awareness of Burnout Signs and Symptoms Among Kenyan 

Radiologists and Radiology Trainees 

4.4.1 Awareness on Burnout 

The overall results indicate that approximately 79% of the respondents were aware of burnout 

signs and symptoms. However, the level of awareness was significantly higher among the 

radiologists (86.1%) compared to the trainees (70%); (p=0.024 using chi-square test). Results 

are as displayed in Figure 2. 

 

Figure 2:Burnout awareness 

 

4.4.2 Burnout Signs and Symptoms 

Table 9 below shows the frequently mentioned signs and symptoms of burnout among the 

Kenyan radiologists and trainees. Fatigue was the most mentioned symptom followed by 

headache and then depression and insomnia. Others included irritability, reduced work output, 

poor concentration and apathy. 

Table 9:Common burnout symptoms 

Symptom Frequency 

Fatigue 68 

Headache 23 

Depression 11 

Insomnia 11 
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4.5 Burnout Prevention (Recommendations by Radiologists and Residents) 

4.5.1 Recommendations by Radiologists 

To reduce burnout, majority of the radiologists (27) suggested employing more staff, providing 

resting rooms (12), PACS (11), better facilities (8) and new equipment (8). Other 

recommendations put across by the radiologists included better pay, flexibility working from 

home, better working environment, increasing leave days, facilitating career progression, 

availing consumables in time, regular servicing of equipment, on site gym and cafeteria 

services, less interference by administrators and providing refreshments. 

 

 

 

Figure 3:Radiologist’s recommendations  
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4.5.2 Recommendations by Residents 

The key recommendations proposed by the respondents included resting rooms, employment 

of more teaching staff, better work facilities, refreshments, PACS and provision of mentorship. 

Other recommendations included a stipend to self-sponsored students, reduced work load to 

allow for self-directed studies, acquire relevant on-site modalities to reduce external rotations, 

allow remote reporting for majority of cases, more supervision and guidance during rotations 

and increasing numbers of trainees covering calls. The key recommendations are as shown in 

Figure 3. 

 

 

 

 

Figure 4:Resident’s recommendations 
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5.0 CHAPTER FIVE: DISCUSSION, CONCLUSION AND 

RECCOMMENDATIONS 

5.1 Discussion 

5.1.1 Demographic Characteristics  

The study sought to investigate the prevalence, associated factors and awareness of burnout 

among Kenyan radiologists and radiology trainees. The overall survey response rate at 44.7% 

was comparatively better than the 18.7% seen in a study done in Canada with similar 

objectives, target population and used the same online survey platform(16). Radiologists 

participation at 36 % was however significantly less than the 63.2% by trainees (p<0.001). The 

radiologist participation compares well to response rates of 32% and 36% in studies on burnout 

among pediatric and musculoskeletal radiologists respectively (14,15) Surveys of physicians 

tend to have lower response rates than those of the general population citing busy schedules, 

perceived lack of importance, concerns about confidentiality and bias of the survey, and survey 

fatigue from the large number of requests they receive(96).  

The median age of the study respondents in the present study was 36 (IQR: 32-40). The findings 

also revealed that there was significant difference in age between radiologists and trainees, 

p<0.01. Radiologists were older 38 (IQR: 36 -44) compared to trainees 32(IQR: 31-34), 

p<0.01. Radiologists have attained professional qualifications while the trainees are still in 

training hence explaining the difference in age between the two groups. These findings are 

comparable to a study conducted in New England by Guenette and Smith assessing burnout 

among resident radiologists which revealed that 90% of trainees were aged below 35 years 

(97).  

More than half of the respondents, 58% were female showing a ratio of male to female, 1: 1.5. 

More females completed the survey with male to female ratios 1:1.5 and 1:1.3 for radiologists 

and trainees respectively. However, the findings revealed that there was no difference in gender 

between radiologists and trainees. These findings are inconsistent with findings from Chew et 

al. in a study conducted assessing burnout among society of skeletal radiology members which 

found that, 79.2% of respondents were male compared to 20.8% who were female (98). This 

difference could be attributed to the specific focus on skeletal radiologists rather than all 

radiologists. 

The present study established that 76% of the respondents were married while 24% were single, 

78% of the radiologists were married compared to 73% among trainees, the difference however 
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was not significant. Zha et al. also found that significant number of respondents in both 

radiologists and trainees were married although the difference between the groups was not 

statistically significant (16). 

5.1.2 Prevalence of Burnout Among Kenyan Radiologists and Trainees  

The findings from the present study established that the prevalence of burnout among 

radiologists and trainees. Further, the prevalence of burnout among trainees was significantly 

higher, 65% compared to 40.3% among radiologists, (p=0.005). The difference could be 

attributed to the timing of the study and the demands of residency training. It is of note that the 

timing of our study coincided with the highest peak of the Covid-19 pandemic in the country 

with the larger radiology institutions reorganizing work flow to allow for remote reporting, 

flexible shifts and excusing the high-at-risk from physical attendance at the work stations.. The 

findings are consistent with a study conducted in United States by Shanafelt et al which 

revealed that the prevalence of burnout among radiologists was 45% (36). However, Huang et 

al in a study conducted during the pandemic in 2021 found contrasting results where the level 

of stress and burnout was higher among other hospital staff 23.9% compared to 17.8% among 

radiologists (99).  

In the overall prevalence as well as the specific burnout dimensions related to burnout, our 

radiologists recorded lower prevalence in high EE, high DP and low PA in comparison to 

previous studies done among musculoskeletal, pediatric and interventional radiologists (13–

15). This could be due to the difference in practice environments and demographic 

characteristics of the study populations with the latter being sub- specialized radiologists who 

spend longer years in training, likely to be fewer in practice and handle more complex cases. 

In our case, only 16 % of radiologists reported to be sub-specialized. 

The present study established a high prevalence of burnout amongst trainees which compares 

well with the results of a meta-analysis on burnout rates among various medical specialty 

residencies (100) This study showed that radiology residents had the highest prevalence at 

77.16% followed by neurology and general surgery while psychiatry, oncology and family 

medicine had the lowest rates. The aggregate prevalence in this study was 51.0% (100). We 

postulate that since radiology is highly reliant on rapidly evolving technology with limited 

patient interactions, the training curriculum keeps expanding to integrate new modalities or 

advancements in previously available diagnostics and there could be worries on artificial 

intelligence impact on future work prospects for trainees. 
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Personal accomplishment is a self-protective response against burnout (2). We found high 

levels of PA in both Kenyan radiologists and trainees congruent to a study by Shanafelt et al. 

in USA that found radiology to be among the medical specialties with high job satisfaction and 

good work-life balance (36).  

5.1.3 Factors Associated with Burnout 

The findings from the present study revealed that age was significantly associated with burnout 

for trainees where we found out that those less than 32 years were more likely to have high DP 

(p=0.040). These results are comparable to Shanafelt et al. who found that younger physicians 

were two times more likely to have burnout compared to older physicians (72). We attributed 

this to the developmental cycle of medical careers where older physicians tend to gain better 

confidence in their abilities and have control over their lives and ability to control negative 

outcomes. However, the findings from the present study established no statistical significance 

among radiologist’s age and burnout components. This could be due to underrepresentation of 

older radiologists as only 30% of radiologists had been in the career for more than 10 years. 

Mid-level career (11-20 years) physicians have been found to have highest rates of burnout 

attributed to long working hours' day, frequent night calls, frustration with the administrative 

burden, dissatisfaction with the chosen specialty, and pay issues(101).   

Our study established that emotional exhaustion was significantly higher in radiologists who 

did not have a stable income (M =10.68) compared to those who reported having stable income 

(M =7.96), p =0.016. In addition, the findings also revealed that self-sponsored trainees had 

higher emotional exhaustion scores (M = 12.75) compared to those who were government 

sponsored (M =9.86). This could be due to reduced financial needs among government 

sponsored trainees as well as radiologists with stable income. McNeeley et al. found that 

financial wellbeing is a significant factor in influencing burnout among physicians (18). 

The present study found that,  longer distance travelled to work by radiologists had a borderline 

association with higher EE (p=0.048) similar to findings in a Ghanaian study that found 

commuting stress to be directly and indirectly related to burnout (102). This may have been 

influenced by the high concentration of our respondents in cities and large towns with longer 

hours spent on traffic causing stress. We however did not find any direct association of physical 

location (city, large town or rural area) with burnout.  

No statistically significant association was seen between burnout and sex, marital status, 

religion, number of dependents, years of practice for radiologists and different residency years. 
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Our findings revealed that burnout was significantly higher among trainees with severity of 7 

compared to 4.2 among radiologists. This affirmed results of multiple studies that have 

demonstrated significant increase in burnout during medical training compared to staff due to 

its unique nature and demands(13,19,56,103). 

In the present study, dissatisfaction with the physical work environment such as work space, 

lighting, ablution facilities among radiologists was significantly associated with emotional 

exhaustion (p=0.044). Further, the present study also revealed that unavailability of resting 

rooms was a strongly correlated with high EE (p =0.021) and DP (p= 0.023). Trainees were 

more likely to be dissatisfied with the work environment than radiologists (p=0.017) though 

this was not associated with any burnout dimension. More than three quarters of respondents 

(77%) did not have access to resting rooms. Diagnostic radiology work involves relative 

isolation, spending long hours interpreting images in reporting rooms and as such is 

sedentary(12). Prolonged stationary positioning has been associated with chronic 

musculoskeletal pain and resistive strain injuries amongst radiologists, including tenosynovitis 

and low back pain thus there is need for compliance of work environments to proper ergonomic 

practices  (104). 

The findings from the present study revealed that radiologists working exclusively in public 

institutions (24%) had higher levels of PA (p=0.022), a protective factor against burnout 

compared to the majority working in both public and private sectors (46%) or exclusively 

private practice (22%). No other burnout dimension was significant. Contrary to our findings, 

a study done on New Zealand radiologists found high burnout rates in all three dimensions 

among public hospital radiologists despite a similar distribution at the various 

facilities(105).Notably, the healthcare systems of Kenya and New Zealand are largely publicly 

funded with similar challenges, a high proportion of complex and seriously ill public hospital 

patients while the private radiology practice dealt mainly with elective or clinic patients (105).It 

is possible that radiologists who work exclusively in the public sector may be driven by 

altruism thus deriving satisfaction from serving the vulnerable and under-privileged.  

Our current study also established that, there was also significantly higher depersonalization 

(p=0.035) among non- academic radiologists compared to those in academia. This is a novel 

finding as older studies demonstrated increased burnout in academic radiologists due to 

commitment to other duties such as tutoring, conducting research, ensuring there is growth in 

quality of work and services, and being engaged in management acts(20,31,32). Nonetheless, 

we believe the constant interaction with students and patients when demonstrating techniques 

such as ultrasound in academic practice may be protective from cynicism.  
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The present study revealed that there was significant association of depersonalization with 

adequate equipment (p=0.045) among trainees. This was further compounded by only 15% of 

trainees reporting to have access to adequate equipment. Since burnout is a complex syndrome 

and multi-factorial, this may have been influenced by the differences in the various teaching 

hospitals. Among the three training schools in the country, two are based in public hospitals 

and one in a private hospital with differing human and physical resources. Private facilities are 

more equipped and notably by the time we conducted the study, the private university hospital 

had the only PET-CT in the country and other nuclear medicine equipment (106). These may 

have led to variances in responsibilities and workloads of the trainees. 

Our present study also established no significant association between burnout and sub-

specialization despite comparatively higher prevalence of burnout in previous studies on sub-

specialized radiologists suggesting higher risk (13,15,20) This may be explained by the lower 

number of subspecialists in our study n=11, 16% collaborating previous authors findings on 

the shortage of radiology  sub-specialization in Kenya and the few available still do a lot of 

general radiology (107).  

According to our findings, we established caseload as an occupational variable had no 

relationship with EE, DP, and PA. Similarly, our study also looked at the extra responsibility 

of having managerial or administrative duties, number of modalities served in a day, working 

extra hours or weekends, number of hours worked in a week and none were significantly 

associated with burnout. These findings were on both radiologists and trainees. This is contrary 

to previous findings on work overload being the main significant contributor to physician 

burnout (22,59,60) 

We established that radiologists worked significantly more hours per week (p=0.018) and 

handled more cases per day (p=<0.001) compared to trainees. This is in-spite of a similar 

number of imaging modalities per day and the extra-hours (night and weekends) worked. 

Significantly more trainees (85%) compared to radiologists (33%) had not taken leave in the 

past twelve months (p=<0.001). Further studies at institutional level on workload versus taken 

leave days are needed as poor work-life balance has been found to be a significant burnout 

contributor in radiology trainees and young/early career radiologists (17,21,23,101) 

Our study found no significant relationship between burnout and Picture Archiving and 

Communication Systems (PACS) among radiologists but a significant relation between 

burnout and high personal achievement among the trainees (p=0.007). The effect of PACS on 

radiology burnout has been described as a ‘double-edged sword’ as it leads to improved 

efficiency but can increase burnout by increased isolation, work overload, increased demands 
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by healthcare business owners on output and remote access during off hours leading to poor 

work-life balance (44,77). This effect on trainees may be due to the convenience offered by the 

system in accessing data for research, off site reporting, accessing other clinical information 

necessary for generating reports.  

More than half of both radiologists and trainees (67% and 65% respectively) reported to have 

access to a PACS. However, we do note that the systems differ widely in features e.g software 

capabilities, user friendliness, modalities covered, integration into other hospital information 

systems and remote access (77). There was no available local data on distribution and 

characteristics of PACS though findings on radiological equipment demonstrate majority are 

in the private sector (106). As such a proper audit is necessary for better understanding of its 

impact on the profession.  

Our study findings reported that recreational drug use of which alcohol use was most common 

for both radiologists (42% n=30) and trainees (45% n= 27) had no significant relationship with 

burnout. Cigarette and marijuana use were much more infrequent and none of the respondents 

identified as using intravenous drugs of abuse. Previous findings on repercussions for burnout 

among physicians were increased substance and alcohol abuse/dependence, accounting for 

25% increased odd of alcohol abuse/dependence(78). This study was however done among 

surgeons whose work environments may differ from radiologists. We however found a 

significant relationship between those with burnout and seeking psychosocial support from 

colleagues, professionals or any other person. For radiologists, those with high EE (p=0.048) 

and high DP (p=0.013) were more likely to seek support. Similarly, trainees with high EE 

(p=0.021) and high DP (p=0.033) sought psychosocial support.  

The findings on drug use and seeking of psychosocial support imply good coping mechanisms 

and health seeking behaviors among the Kenyan radiologists and radiology trainees which 

should be nurtured. The availability of free psychosocial support at the workplace had no 

significant relation to any burnout dimension among the trainees and radiologists. Our scope 

was limited and thus did not investigate on the reasons for seeking psychosocial support and 

neither on burnout association with depression, suicidality, work absenteeism and quality of 

relationships at home or with colleagues. This can be included in future research. 

5.1.4 Burnout Awareness and Prevention 

5.1.4.1 Awareness of Burnout Signs and Symptoms 

The overall findings on awareness of burnout signs and symptoms among Kenyan radiologists 

and radiology trainees established that 104 (79%) of the study population were aware of the 



39 

 

symptoms and signs, whereas 28(21%) did not have information. Radiologists had significantly 

more knowledge than trainees (p =0.024). 62 (62%) of the radiologists were aware of the 

symptoms, and 10 (14%) lacked awareness. Similarly, a large percentage of the trainees were 

aware of the signs and symptoms, 42(70%), whereas 18(30%) were unaware. Fatigue was the 

most reported symptom by most respondents (n= 68) followed by headaches, depression, 

insomnia, poor concentration, irritability, stress, anger, apathy and reduced work output. These 

corresponded to those mentioned in literature (9,48). 

While no other comparative studies assessing the level of awareness of signs and symptoms of 

burnout syndrome could be found on PUBMED, a cross-sectional survey carried among nurses 

practicing in high-intensity settings to determine burnout and resilience reported that the nurses' 

awareness of burnout symptoms and resilience prevents stress(108). Additionally, a systematic 

review on the prevalence of compassion fatigue and burnout in Intensive Care Unit 

professionals established that the prevalence of burnout among health care workers is a result 

of lack of awareness (109).We postulate that increased awareness of burnout signs and 

symptoms allows for its earlier detection by the individual/co-workers/supervisors with 

subsequent earlier mitigation of effects.  

5.1.4.2 Prevention and Management 

Our current study found that there was no correlation between burnout and involvement in 

social interaction activities, hobbies and exercise. Majority of respondents: 85% radiologists 

(n= 65) and 72% trainees (n=43) were involved in hobbies, social interaction and physical 

activities such as knitting, traveling, ministry, volunteering, swimming and jogging.However, 

we did not assess on how often they participated and this may have made a difference. Others 

have shown that physicians who participated in routine exercise were 44% less likely to report 

burnout (110). 

Radiologists from our present study identified that prevention of burnout would involve 

increase staffing levels, provision of resting rooms, better work facilities and equipment, 

provision of PACS and improved pay. Additionally, for trainees was provision of mentorship 

and increased leave days. This implies the common deficiencies in our radiology institutions 

and the perceived weight they carry on physician wellness. These recommendations mirror 

majority of those of the American College of Radiology Commission on Human Resources  

who additionally suggest restoring a sense of control and life style balance, invoking action by 

the radiology community and seeking professional help(23).As previously mentioned, 

radiologists and trainees with burnout significantly sought more psychosocial help (p=<0.048 
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for high DP and EE). However, we established that more than three quarters of the respondents 

did not have the support freely available in the workplace, significantly more in trainees at 90% 

than radiologists 75% (p=0.026). This is concerning considering the higher prevalence of 

burnout in residency. Therefore, the recommendations by respondents are relevant and have 

been put forward by other radiology societies as strategies to alleviate burnout syndrome in 

combination with other interventions(23,111).  

5.2 Limitations 

Our study had several limitations. First, this was a cross-sectional study. It could not allow us 

to study the variation of burnout among the respondents throughout the entire work period and 

especially for trainees, throughout the entire study period in medical school. Second, the low 

response rate seen among radiologists might have led to a type 2 error. However, the survey 

respondents reflect the heterogeneity of radiology practice settings, and whereas the study 

proportions may not mirror the proportion of actual practice settings, the survey results provide 

insights for further areas of investigation. A wider reaching census survey preferably with 

printed questionnaires during a members’ annual conference may have better representation.  

As with all voluntary surveys, the study was impacted by selection bias. Radiologists who are 

not members of the KAR open forum or active on social media would not have had the 

opportunity to participate in the survey. Respondents with manifestations of burnout may have 

been more inclined to participate in the survey. Conversely, physicians experiencing burnout 

may have been less likely to participate owing to generalized disengagement. Recall bias may 

also have occurred amongst trainees since, by the time the study was conducted, some students 

were off-campus due to the cessation of educational activities due to the COVID-19 pandemic.  

Many radiology departments had also restructured working arrangements during the height of 

the pandemic by: encouraging off-site reporting, spreading out shifts to reduce physical 

congestion as well as excusing the elderly and those with co-morbidities from work that 

involved close client interaction such as performing ultrasounds. This, in itself, may have also 

contributed. 

5.3 Recommendations by The Researcher 

Some of the recommendations that have emerged from the study findings are having 

committees in professional associations and healthcare institutions dedicated to physician 

wellness. These are key to acknowledging and addressing physician burnout and are gaining 

increasing popularity among health care organizations. These committees may be referred to 
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by various names, such as a physician wellness committee or burnout prevention committee. 

However, the common goal is to actively survey and optimize physician wellness and 

satisfaction through targeted interventions. To ensure success, these committees should have 

the unwavering support of the organization's leadership. The committee should be made up of 

providers from varying specialties at different stages of professional careers and administrators. 

After analyzing the prevalence of burnout data, the committee should develop targeted 

interventions based on the unique issues and suggestions received. Improvement of problems 

identified by radiologists, and all physicians alike, will improve physician satisfaction and 

provide the sense that the organization values their opinions. The committee should then report 

back to the physicians and present the action items created to address specific issues and the 

results of those interventions. 

Special focus should be on trainees who displayed significantly higher burn out as compared 

to radiologists, with interventions targeting the known risk factors as well as providing 

mentorship and coping mechanisms to reduce depersonalization. 

Further research on burnout can be carried out on specific radiology practices and medical 

schools as the impact of differences in organizational leadership and cultures maybe masked 

in such a large survey. 

Similar nationwide surveys should also be carried out to assess the burnout trends over time 

and the effects of interventions that may have been initiated. 

5.4 Conclusion  

Burnout is pervasive among radiologists and often goes under-diagnosed and underreported. 

The incidence of burnout in health care professionals, including radiologists, is increasing at 

record levels. Urgent measures are needed to address this global disorder. In addition to 

organization-directed interventions, several individual measures have been discussed to help 

prevent burnout in radiologists and promote well-being. Preventing burnout in radiologists is 

vital for ensuring overall better health, high physician satisfaction, optimal health care delivery, 

and positive patient outcomes. 
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APPENDICES 

Appendix I: Consent Form 

Informed consent will be requested prior to opening the survey and inferred as given when a 

participant chooses to participate on Survey Monkey and submits the filled anonymized 

survey. 

PARTICIPANT INFORMATION AND CONSENT FORM  

Title of Study: PREVALENCE, PREDISPOSING FACTORS AND AWARENESS OF 

BURNOUT AMONG KENYAN RADIOLOGISTS AND RADIOLOGY TRAINEES 

Principal Investigator\and institutional affiliation:DR. MAXWELL CHIERA GACHIECo-

Investigators and institutional affiliation: The University of Nairobi, Kenyatta National 

Hospital and Kenya Association of Radiologists 

Introduction:   

I would like to introduce you to a study being conducted by Dr Maxwell Gachie as the principal 

investigator with affiliation to the University of Nairobi, Kenyatta National Hospital and 

Kenya Association of Radiologists. The purpose of this consent form is to give you the 

information you will need to help you decide whether or not to be a participant in the study. 

You are to make this voluntarily after understanding the purpose of this study. By principle, 

your decision to participate is entirely voluntary, you may withdraw from the study at any time 

without necessarily giving a reason for your withdrawal and you may refuse to participate in 

the research without any undue consequences.  You will have access to a copy of this form for 

your records.   

Do you wish to continue? 

☐Yes 

☐No  

This study has approval by The Kenyatta National Hospital-University of Nairobi Ethics and 

Research Committee protocol No. ____________________________  

What Is This Study About?  

This study is titled, “PREVALENCE, PREDISPOSING FACTORS AND AWARENESS 

OF BURNOUT AMONG KENYAN RADIOLOGISTS AND RADIOLOGY 

TRAINEES” The study aims to determine the prevalence of burnout among Kenyan 

radiologists and radiology trainees. It also aims to assess the knowledge of symptoms 
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associated and the underlying risk factors and collect some possible interventions to address 

the syndrome. 

The study will be a cross-sectional study design. The study targets all the members of the Kenya 

Association of Radiologists. Once you agree to participate in the study, you will be expected 

to fill online data collection tools and send them back to the principal investigator to complete 

the research process. It would take you about 30 minutes to complete the online survey.  

Are There Any Risks, Harms Discomforts Associated with This Study?   

There are no potential overt physical risks that you will be exposed to when you chose to 

participate in this study. The study does not include physical contacts or access to private 

medical records. To maintain privacy, the data collection process does not require participants 

to provide any identifying data or links. Code numbers will be used to identify you in a 

password-protected computer database and will keep all of our paper records in a locked file 

cabinet.   

If there are any questions you do not want to answer, you can skip them. You have the right to 

refuse filling in the questionnaire in total or any questions without being any repercussions 

whatsoever.   

Are There Any Benefits Being in This Study?  

There are no outright benefits designated for the participants in this study. However, your 

participation will provide information that can inform policy makers and employers on how to 

mitigate burnout among radiologists and radiology trainees in Kenya and beyond.  

What If You Have Questions in Future? 

If you have further questions or concerns about participating in this study, please call or send 

a text message to the study staff at the number provided at the bottom of this page.   

For more information about your rights as a research participant you may contact the 

Secretary/Chairperson, Kenyatta National Hospital-University of Nairobi Ethics and Research 

Committee Telephone No. 2726300 Ext.  44102 email uonknh_erc@uonbi.ac.ke. The 

principal investigator will pay you back for your charges to these numbers if the call is for 

study-related communication.  
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Appendix II: Statement of Consent 

Participant’s statement  

I have read and fully understand this consent form. I understand that my participation in this 

study is voluntary and that I may choose to withdraw any time. I freely agree to participate in 

this research study. I understand that all efforts will be made to keep information regarding my 

personal identity confidential. By clicking YES, I have not given up any of the legal rights that 

I have as a participant in a research study.  

I agree to participate in this research study:     ☐Yes   ☐No 

Researcher’s statement  

I, the undersigned, have shared full details of this study to the participant named above and 

believe that the participant has understood and has willingly and freely given his/her consent.  

Researcher’s Name: _____________________________________     Date: 

_______________  

Signature 

_______________________________________________________________________  

For more information, you can contact: 

 

Principal Investigator 

Dr. Maxwell Chiera Gachie 

Department of Diagnostic Imaging and Radiology, University of Nairobi. 

Phone: +254721583158 Email: maxgachie@gmail.com 

 

Lead Supervisor 

Dr. Ian Mathenge Muriithi 

MBChB (Nbi) MMed (Nbi) 

Consultant Radiologist and Lecturer, Department of Diagnostic Imaging and Radiation 

Medicine, University of Nairobi 

Phone: +254733752947 Email: matibabu2@yahoo.com 

 

The Secretary/Chairperson, 

KNH-UoN Ethics and Research Committee 

Telephone No. 2726300 Ext 44102  Email: uonknh_erc@uonbi.ac.ke  
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Appendix III: Data Collection Tool (Questionnaire) 

PART 1: Bio-data 

Tick as appropriate  

1. AGE (years): 

_____________________________ 

2. GENDER: 

☐Female  

☐Male  

3. MARITAL STATUS: 

☐Single  

☐Married 

☐Separated 

☐Divorced 

☐Widowed 

☐Other (specify)……………………… 

4. RELIGION: 

☐Christian 

☐Muslim  

☐Buddhist 

☐Hindu  

☐Other (specify)…………………………. 

5. How many people can be classified as your dependents? 

 ________ 
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PART 2:  

A. WORK RELATED INFORMATION  

1. You are a:  

☐Resident  

☐ Radiologist 

2. If you are a resident, who is your sponsor? 

☐Self-sponsored  

☐Government/institution sponsored 

☐ Not applicable 

3. If you are a resident, kindly indicate your current level of study (years)   

☐1 

☐2 

☐3 

☐4 

4. If you are a radiologist, how many years have you practiced? 

………………………………………………………………… 

5. If you are a radiologist, who is your employer? 

☐Exclusively private practice 

☐Self-employed 

☐Not Employed 

☐Exclusively in public service  

☐Both public and private practice  

6. If in public service above, what is the level of the facility  

☐Level 6 

☐Level 5 

☐Level 4 

☐other 

7. Are you in academia 

☐Yes 

☐No  
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8. Are you subspecialized  

☐Yes 

☐No  

9. Do you have any administrative/managerial duties? 

☐Yes 

☐No 

10. How many hours do you work in a typical week?  

                              ____________________________ 

11. Do you work extra hours i.e nights and weekends? 

☐Yes 

☐No 

12. Where is your primary place of employment (deployment area)? 

☐City i.e Nairobi/Kisumu/Mombasa 

☐Large town i.e county/sub county headquarters 

☐Small town/rural 

13. How far is your place of work from your residence (in KMs)?  

___________________________ 

14. How would you rate the radiology resources (human/equipment) available to you?  

☐Inadequate  

☐Somehow adequate 

☐Adequate  

☐Highly adequate   

15. How many imaging modalities do you serve on a typical day? Tick appropriately 

☐General radiography  

☐CT 

☐MRI 

☐Ultrasound   

☐Nuclear studies 

☐Mammography 
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☐Fluoroscopic studies  

☐Interventional radiology 

☐others, specify 

……………………………………………………………………………… 

 

 

16. What is your average case load per day? 

☐<10  

☐10-20 

☐20-30  

☐>30   

17. Do you have a PACS available to you?  

☐Yes 

☐No  

18. Do you consider your source of your income as stable?  

☐Yes 

☐No  

19. What is your monthly net income (in KShs)? 

☐≤99,999 

☐100,000-199,999 

☐200,000-299,999 

☐≥300,000 

20. Apart from your employment, are you involved in any other income generating 

activity?  

☐Yes 

☐No  

21. In the last one year, have you taken any leave days?  

☐Yes. 

 How many Days?................ 

☐No  
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22. Are you satisfied with your physical work environment like lighting, space, ablution 

facilities and ventilation etc.? 

☐Yes 

☐No  

 

23. Does have a resting room provided for you at work? 

☐Yes 

☐No 

24. What can your employer/institution do to make your work feel less 

stressful/improve the work situation? 

__________________________________ 

__________________________________ 

__________________________________ 

B. SOCIAL ACTIVITIES 

25. Are you involved in any social interaction activities /hobbies/ physical activities?  

☐Yes 

• Specify (e.g. gym, ball games, golf, charity, singing) ……………. 

• How often?  

☐Daily  

☐Occasionally 

☐Rarely 

☐No  

26. Do you drink alcohol? 

☐Yes,  

If yes, how often? 

☐Daily 

☐Occasionally 

☐Rarely  

☐No  

27. Do you smoke cigarettes 

☐Yes,  
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 If yes, how often? 

☐Daily 

☐Occasionally 

☐Rarely  

☐No  

28.  Do you smoke marijuana? 

☐Yes,  

If yes, how often? 

☐Daily 

☐Occasionally 

☐Rarely  

☐No 

29. Do you use injectable recreational drugs?  

☐Yes,  

If yes, how often? 

☐Daily 

☐Occasionally 

☐Rarely  

☐No 

 

C. AWARENESS 

30. Have you heard of burn out syndrome?  

☐Yes 

☐No 

31. If yes in #30 above, what signs and symptoms of burn out do you know of? 

 

 

 

32. Is psychosocial support freely available for staff at your place of work? 

☐Yes 
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☐No 

33. In the last one year, have you sought psychosocial support from a colleague, 

professional or any other person for work related issues? 

☐Yes 

☐No 

 

 

 

PART 3 

For each statement, mark the box that most accurately reflects your response: 

 

 

Thank you for your responses 
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