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Abstract

Purpose: The aim of this study was to evaluate the prevalence and demographic factors 

associated with both burnout and fulfillment of private practice radiologists within the largest 

coalition of independent wholly physician-owned diagnostic radiology practices within the United 

States.

Methods: The study cohort included practicing radiologists within the largest coalition of wholly 

radiologist-owned, independently practicing diagnostic radiology groups within the United States. 

Practicing radiologists within all 31 radiology private practices within the organization were 

electronically mailed a web link to a confidential institutional review board–approved survey 

in August and September 2021. The survey included validated questions from the Stanford 

Professional Fulfillment Index, individual and practice demographics, and self-care. Radiologists 

were classified as being burned out and professionally fulfilled on the basis of established cutoffs 

from the Professional Fulfillment Index.

Results: The overall response rate was 20.6% (254 of 1,235). The overall rate of radiologist 

burnout was 46% (Cronbach’s α = 0.92), and professional fulfillment was 26.7% (Cronbach’s 

α = 0.91). The inverse association between professional fulfillment and burnout was highly 

significant (r = −0.66, P < .0001) on the basis of average scores. Radiologists who took call 

(evenings, overnight, and weekends) were statistically most likely to be burned out. Older 

radiologists were less likely to experience burnout. Factors statistically significantly associated 

with professional fulfillment were eating nutritious meals and exercising at least four times per 

week. No statistically significant association was seen between either burnout or fulfillment with 

gender, ethnicity, practice geography, or practice size.
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Conclusions: In the largest coalition of independent wholly physician-owned diagnostic 

radiology practices across the United States, about one-half of radiologists were burned out, and 

just over one-quarter were professionally fulfilled. Taking call was significantly associated with 

radiologist burnout. Self-care habits were associated with professional fulfillment.

Keywords

Radiologist; private practice; burnout; professional fulfillment; wellness

INTRODUCTION

The World Health Organization formally recognizes burnout as an occupational syndrome 

resulting from chronic workplace stress that has been unsuccessfully managed [1]. The three 

fundamental dimensions of burnout are lack of accomplishment, feelings of energy depletion 

or exhaustion, and increased mental distance from one’s job [2]. Physician burnout has been 

linked with multiple adverse outcomes affecting the physician, patient safety and quality, 

and the workplace [3,4]. Compared with the average prevalence of physician burnout, the 

prevalence of radiologist burnout has been consistently elevated [5-7]. This burnout is 

ubiquitous among multiple radiology subspecialties [8-12].

According to the most recent published Human Resources Workforce Surveys by the ACR, 

private practice is still the prevailing practice model for radiologists within the United 

States [13,14]. Historically, wholly owned independent private practice radiologists have 

earned the highest financial compensation among radiologists [15]. Independent private 

practice radiologists, however, do not have guaranteed levels of compensation [16], depend 

on one another to learn challenging practice skills, and navigate practice politics [17]. 

Over the past decade, independent radiology private practice groups have been subject to 

multiple tectonic forces—including payer consolidation, hospital consolidation, physician 

practice consolidation, changing payment models, and disruptive technologies [18]—that 

have disrupted the landscape of independent private practice. Specifically, independent 

private practice radiology groups have been under stress and threat for partial or complete 

replacement by external forces [17-19].

Previous work has assessed the prevalence of burnout in academic radiologists [20]. To 

our knowledge, the prevalence of burnout in other radiology practice models has not 

been investigated. We hypothesized that stressors affecting independent private practice 

would lead to overall burnout of radiologists in private practice. The primary purpose of 

this study was to survey private practice radiologists among the largest cohort of wholly 

physician-owned, independent physician practices within the United States to evaluate 

the prevalence of burnout and professional fulfillment in independent private practice 

radiologists. Secondary objectives included assessing the association of radiologist burnout 

with demographic factors, practice factors, and self-compassion care.

METHODS

This study was deemed exempt from ongoing evaluation by an Institutional Review Board at 

an academic medical center.
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The studied cohort included radiologists practicing in the largest coalition of wholly 

radiologist-owned, independent private diagnostic radiology practices within the United 

States. To focus on rank-and-file practicing radiologists, two radiology practice leaders 

were excluded from each group. The two leaders were selected after consultation with the 

head of each group; this varied among groups because of differing governance structures, 

but typically this was the CEO of the board or president of the group. Burnout among 

leadership has been previously evaluated [21]. The list of private practice radiologists and 

associated e-mail addresses was confidentially maintained by the coalition. The private 

radiologists were electronically mailed a web link by senior leadership internally within the 

private practice coalition to a confidential institutional review board–approved survey on 

August 18, August 24, and September 28, 2021. The link enabled respondents to complete 

the anonymous survey without recording their e-mail addresses. The study authors at the 

academic institution who received the survey responses and performed the analysis did not 

have access to the list of private practice radiologists or their e-mail addresses. Members of 

the coalition did not have access to the responses. The survey was closed 30 days after the 

final reminder.

Using Qualtrics, a confidential survey (Appendix 1) was prepared and structured at an 

academic center, including demographic questions based on workforce surveys carried out 

by the ACR Commission on Human Resources [13,14], questions regarding self-care, and 

validated questions from the Stanford Professional Fulfillment Index to assess burnout and 

professional fulfillment [22]. The “prevent multiple submissions” feature in Qualtrics was 

activated to avoid respondents from revisiting the survey after completion. Professional 

fulfillment was defined from six items in question 16 measured on a Likert-type scale from 0 

to 4. The average of these 6 values was computed, and fulfillment was defined as an average 

score of greater than 3. Burnout was defined from 10 items in questions 17 and 18. Four 

items in question 17 measured the dimension of work exhaustion, and six items in question 

18 measured the dimension of interpersonal disengagement on a Likert-type scale from 0 to 

4. The average of the 10 items was computed, and burnout was defined as an average score 

of greater than 1.33 [22,23].

Univariable logistic regression was conducted to assess the association between burnout 

and demographic and other questions and between fulfillment and the same covariates. For 

cases in which the number of patients in a category was 0, Firth’s penalized likelihood 

method was used to obtain parameter estimates and P values in univariable models 

only. Multivariable logistic analysis was then conducted to specifically understand the 

independent effects of each of the individual practitioner and practice characteristics. All 

variables with P values < .05 in univariate analysis were selected for consideration in a 

multivariate model. Spearman rank correlation was used to assess the association between 

burnout and fulfillment scores. All statistical analyses were performed using R version 3.6.1 

(R Foundation for Statistical Computing). All statistical tests used a significance level of 

5%. No adjustments for multiple testing were made.
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RESULTS

The overall response rate was 20.6 % (254 of 1,235). The overall rate of radiologist 

reporting burnout was 46.0% (mean score, 1.34 ± 0.84; range, 0-4), and professional 

fulfillment was 26.7% (mean score = 2.47 ± 0.91; range, 0-4). The inverse association 

between professional fulfillment and burnout was highly significant (r = −0.66, P < .0001) 

on the basis of average scores. Table 1 summarizes characteristics for the 254 respondents 

with associated univariate logistic regression models for burnout the number of radiologists 

in each category and level.

Demographics (Questions 1-7)

The table presents the number of private practice radiologists in each category and level. 

The majority are male, white, and of non-Hispanic ethnicity. On average, they have been 

practicing for at least 11 years, and more than half of the respondents are in the Midwest or 

South. More than half are in urban/suburban or suburban areas.

Practice Characteristics (Questions 8-12)

Most of the respondents are full-time, working 41 to 60 hours per week. The majority of the 

practices have between 21 and 75 radiologists, with radiologists expected to take call at least 

evenings and weekends.

Self-Care (Questions 13-15)

Most radiologists report exercising at least once per week, and they indicate that they eat at 

least moderately nutritious meals. The majority have had a physical within the past 3 years.

Multivariable regression modeling, summarized in Table 2, includes effects for three factors 

associated with burnout: call, age, and last annual physical examination. There was a 

significant association between taking calls and burnout (P = .022). The highest level of 

burnout was in radiologists who took call evenings, overnight and weekends (odds ratio, 

2.53 [95% confidence interval, 0.91-7.02] compared with radiologists who did not take 

call), with a trend toward significance. Radiologists age 65 or younger were more likely 

to experience burnout than radiologists older than 65 (odds ratio, 5.72; 95% confidence 

interval, 1.23-26.55; P = .009). There was no evidence of an association between the timing 

of the last physical and burnout in this model after considering the effects of age and taking 

call.

Multivariable regression modeling, summarized in Table 3, includes the effects of 

two factors associated with fulfillment: nutrition and exercise. Nutritious meals were 

significantly associated with fulfillment in this model. Radiologists who ate moderately 

or minimally nutritious meals were less likely to be fulfilled than radiologists who ate very 

or extremely nutritious meals (odds ratio, 0.467; 95% confidence interval, 0.254-0.857; P = 

.0146). There was a marginal association between exercise and fulfillment; radiologists who 

exercised four or more times per week were somewhat more likely to experience fulfillment 

than those who exercised less (P = .0560). No significant association was seen between 

either burnout or fulfillment with gender, ethnicity, practice geography, or practice size.
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DISCUSSION

In this study, the prevalence of burnout among private practice radiologists was 46%. The 

prevalence of professional fulfillment was 26.7%, with a strong inverse association between 

professional fulfillment and burnout. Radiologists who took call (evenings, overnight, and 

weekends) and radiologists younger than 65 years were statistically most likely to be burned 

out. Self-care habits were associated with professional fulfillment.

The prevalence of burnout of 46% among private practice radiologists was higher than 

the reported prevalence of burnout of 37.4% among academic radiologists in the United 

States [20]. This is consistent with a previous study demonstrating a higher prevalence of 

burnout of musculoskeletal radiologists in private practice compared with academics [12]. In 

private practice, radiologists have the greatest degree of autonomy to determine their group 

governance, compensation structures, benefits, and work schedules [16]. According to a 

report by the ACR Commission on Human Resources [24], lack of autonomy is a risk factor 

for radiologist burnout. Therefore, one could postulate a lower prevalence of burnout in 

radiologists in private practice than in academic radiology. Our study suggests other factors 

contribute to burnout of private practice radiologists.

Radiologists in private practice who took call (evenings, overnight, and weekends) were 

statistically most likely to be burned out. Specifically, call involving weekends was more 

likely to be associated with radiologist burnout than other call shifts. Previously identified 

drivers of physician burnout include excessive workloads, work-home conflicts, and lack 

of input or control for physicians with respect to issues affecting their work lives [4]. We 

postulate that weekend call contributes to radiologist burnout through some combination of 

these three drivers. Private practice radiologists are dependent on the effective management 

of their practices, adequate imaging volume and high productivity to maintain their salaries 

[16]. Taking call has previously been shown to be a stressor for subspecialty radiologists 

[25,26]. Our data suggest that the burden of radiologist call in private practice, which helps 

sustain salaries, also contributes to radiologist burnout.

Our study showed that there was less burnout among radiologists older than 65 years. 

Multivariable regression demonstrated that the effect of age was independent of call. This is 

consistent with other studies of radiology burnout in subspecialty cohorts [9,12] and may be 

related to multiple possible explanations. Prolonged burnout may negatively affect longevity, 

so that radiologist most severely affected by burnout may leave their jobs or retire earlier 

in their careers, leaving those with a lower amount of burnout. Alternatively, more senior 

radiologists may be in positions that allow them to have better control of their schedules, 

fewer responsibilities for family care, a more stable financial situation, or developed better 

skills at internally addressing burnout [12].

Radiologists who ate moderately or minimally nutritious meals were less likely to be 

fulfilled than radiologists who ate very or extremely nutritious meals. There was also 

a marginal association between exercise and fulfillment; physician self-care habits were 

therefore associated with lower burnout and improved fulfillment. Our findings are 
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consistent with a cross-sectional study of five academic medical centers in the United States 

in which lower self-valuation scores among physicians were associated with burnout [27].

Radiology practice leaders are increasingly becoming accountable within the United States 

for addressing burnout in their practices [5], with more than three in four practice leaders 

acknowledging that radiologist burnout is either a significant or a very significant problem 

[28]. Physician burnout has been shown to be associated with increased physician intention 

to leave [29]. The AMA currently estimates the costs of replacing a physician to be 

$250,000 to $1 million [30]. There is therefore a business case for practice leaders to address 

radiologist burnout, especially in the climate of recruitment challenges within the current 

job market [13,14]. Our study suggests an opportunity for private practice leaders to address 

burnout in their practices is to review call structure, especially call involving weekends. 

Possible options include increasing radiologist staffing and outsourcing call.

In cross-sectional studies, causative relations cannot be determined. A temporal link between 

the outcome and the exposure cannot be determined because both are examined at the 

same time. Therefore, self-care habits may be a result of or a contributor to higher 

fulfillment, which is a limitation in interpretation. However, our study suggests that 

radiologist fulfillment may be improved by efforts from practice leadership to promote a 

culture emphasizing constructive prioritization of personal self-care by radiologists.

Our study had other limitations. Our study cohort included radiologists practicing in the 

largest coalition of independent physician-owned independent practices within the United 

States. There is heterogeneity of radiology private practice models within the United 

States, with some private practices having an ownership structure involving nonradiologist 

physician investors, individual investors, and/or corporate investors. Our sample may not 

be representative of private practices across the United States, and our results may not 

be generalizable to all private practices. The sample size is not very large relative to the 

number of variables being considered. These results should be considered more exploratory 

or hypothesis generating. Our response rate was 20.6%, low but significantly higher than 

multiple published voluntary web-based surveys of radiologist burnout [10,12]. Like other 

web-based physician surveys, our study was susceptible to voluntary selection type bias; 

namely, participants with burnout may have been more likely to participate in the survey 

and elevate the prevalence rate of burnout. Nonresponse bias may have occurred in the most 

severely burned out private practice radiologists; because of time constraints and/or higher 

workload, they may have been disinclined to respond.

In conclusion, we found that the prevalence of burnout in private practice radiologists 

was 46%. The prevalence of professional fulfillment was 26.7%, with a strong inverse 

association between professional fulfillment and burnout. Taking call and age less than 65 

years was significantly associated with radiologist burnout. Self-care habits were associated 

with professional fulfillment and lower burnout. Opportunities for private practice radiology 

leaders to address radiologist burnout and fulfillment include reviewing call structure and 

promoting self-care habits.
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TAKE-HOME POINTS

• About one-half of private practice radiologists in the largest coalition of 

independent wholly radiologist-owned diagnostic radiology practices across 

the United States were burned out.

• Just over a quarter of independent private practice radiologists in the 

United States were professionally fulfilled. The inverse association between 

professional fulfillment and burnout was highly significant on the basis of 

average scores.

• Radiologists who took call (evenings, overnight, and weekends) were 

statistically most likely to be burned out. Specifically, call involving 

weekends was more likely to be associated with radiologist burnout than other 

call shifts. This suggests addressing call structure may reduce radiologist 

burnout in private practice.

• Eating nutritious meals was statistically significantly associated with 

professional fulfillment of radiologists. Exercise was marginally associated 

with radiologist fulfillment. Promoting self-care may therefore improve 

fulfillment of private practice radiologists.
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