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Highlights

 Diversity, Equity & Inclusion is linked to improved care, research & staff engagement
 A survey among radiation oncology professionals was conducted in Europe
 The questionnaire was adapted from the Diversity Engagement Survey
 Inclusion scores were lower than American benchmark data for most factors
 Inclusion scores were lower for respondents who felt they belonged to minority groups
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A b s t r a c t
Background and purpose:  Diversity, Equity and Inclusion (DEI) in the medical workforce is linked to 
improved patient care and innovation, as well as employee retention and engagement. The European 
Society for Radiotherapy and Oncology launched a survey to provide a benchmark of DEI and 
engagement among radiation oncology (RO) professionals in Europe.

Methods: An anonymous survey was disseminated among RO professionals in Europe. The survey 
collected demographics and professional information, and participants were asked if they felt they 
belonged to a minority group. A DEI and workforce engagement questionnaire by Person et al. 
evaluated 8 inclusion factors. A favourable score was calculated by adding the percentage of “strongly 
agreed” or “agreed” answers.

Results: A total of 812 complete responses were received from 35 European countries. 21% of 
respondents felt they belonged to a minority group, mostly based on race/ethnicity (5.9%), nationality 
(4.8%) and age (4.3%). Compared to benchmark data from the United States, scores were lower for 
most inclusion factors, and to a greater extent for minority groups. The overall favourable score was 
58% for those belonging to a minority group, significantly lower than for other respondents (71%, 
p<0.001). Those belonging to a minority group because of their gender or age had the lowest overall 
favourable score (47% and 51% respectively). 

Conclusions: Our work indicates that actions to improve DEI and workforce engagement among RO 
professionals in Europe are urgently needed, in particular among minority groups. This would 
potentially improve employee wellbeing and retention, promoting high quality care and innovation.

Keywords: Diversity, Equity, Inclusion, Engagement, Minority groups

Introduction
Several studies suggest that Diversity, Equity and Inclusion (DEI) in the medical workforce may improve 
patient care and innovation [1–3]. Diversity involves being mindful of differences such as age, gender 
identity, ethnicity, religion, sexual orientation, or disability status [4]. Equity means that everyone 
receives fair treatment and has equal access to opportunities, while inclusion of diverse individuals in 
the workplace is achieved by providing support, access to information, a sense of belonging and job 
security [4,5]. In the United States (US), it was shown that the oncology workforce did not reflect the 
diversity of the population served and that, when it occurs, patient outcomes are generally worse 
among underrepresented populations [6,7]. Hence, a diverse workforce would improve patient care 
[8,9]. For example, unconscious bias, which impacts one’s judgment and behaviour despite an effort 
to behave in an egalitarian way [10,11], is less present in a diverse workforce, leading to less racial 
disparities in care [12]. 

It has also been demonstrated that diversity in academia leads to higher quality of science and 
education [13]. For example, more innovative research emerges from collaboration between people 
with different background [12]. Furthermore, diversity in the workforce has been linked to a better 
representation of diverse groups in clinical trials [9].

Finally, promoting DEI in the workplace improves employee retention and engagement at 
work, as individuals thrive in a professional environment where they feel valued and recognised [9]. 
Workforce engagement is a measure of how employees show enthusiasm for work and are connected 
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with the mission, vision and values of the organization [14]. Person et al. created a survey to measure 
the capacity of an institution to manage a diverse workforce by including and engaging all employees 
[4].

In the US, several individuals called for the promotion of diversity in radiation oncology [6,12] 
and professional bodies are now taking actions. For example, the American Society for Radiation 
Oncology (ASTRO) indicates diversity and inclusion as core values of the organization, on equal footing 
with excellence in patient care, improved outcomes, innovation and integrity [15]. The American 
Society of Clinical Oncology (ASCO) released an initiative to increase diversity in the oncology 
workforce [16].

While some European countries encourage data collection to promote equality [17], most only 
have limited data available regarding the current status of diversity within professional environments, 
and particularly within the radiation oncology workforce. Therefore, the Young and the National 
Society (NS) committees of the European Society for Radiotherapy and Oncology (ESTRO) launched a 
survey to assess DEI and workforce engagement in radiation oncology in Europe, and to compare the 
results with benchmark data from the US.

Materials and Methods
This survey was developed in collaboration with the ESTRO young and NS committees. This cross-
sectional study included a first set of questions collecting demographics and professional information 
for stratification, including:

– Internal dimensions: age, gender, civil status, whether individuals felt they belonged to a minority 
group;

– Organizational dimensions: profession, seniority level, work location, professional setting, 
department size, ESTRO membership.

The second part comprised the DEI and workforce engagement questionnaire by Person et al. [4], 
rephrased with permission and used under a licensing agreement with the University of 
Massachusetts. This questionnaire is a validated instrument designed for academic medical centres to 
assess their capacity to promote DEI, resulting in workforce engagement. According to Person et al., 
employee engagement at work results from conditions that foster: 1) a shared sense of vision/purpose 
of the organization, 2) camaraderie, and 3) appreciation of the employee’s contribution to the 
institution. The questionnaire comprises 22 items that evaluate 8 inclusion factors, which can be 
grouped under these 3 categories (Table 1). As a benchmark against which to assess our findings, we 
used the responses collected between 2011 and 2017 from more than 68,000 respondents working at 
42 academic medical institutions (i.e. medical schools and their affiliated hospitals/clinics) across the 
US.

Vision/Purpose Meaning for individuals

Common Purpose They experience a connection to the mission and values of the 
organization

Access to Opportunity They can find support for their professional development

Equitable Reward and Recognition The organization has equitable compensation practices and non-
financial incentives

Cultural Competence They believe the institution can make use of its diverse workforce
Camaraderie

Trust They are confident that the practices and procedures of the 
organization will allow them to bring their best to work.

Sense of Belonging They feel connected and accepted in the organization

Appreciation
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Appreciation of Individual Attributes They are valued and can navigate the organizational structure
Respect They experience a culture of respect

Table 1: 8 inclusion factors assessed by the questionnaire

In this study, the anonymous survey was disseminated online using the platform Survey Monkey 
(www.surveymonkey.com) and was compliant with the CHERRIES guidelines (Supplementary Table S1 
[18]). Professionals working in the field of radiation oncology in Europe were invited to participate 
voluntarily via (a) email to ESTRO members, (b) social media (LinkedIn, Twitter, Facebook), (c) through 
the NS (ESTRO database) and (d) via personal networks. This survey was restricted to radiation 
oncology professionals working in one of the 53 European countries, as defined by the World Health 
Organization [19]; it was open to both members and non-members of ESTRO. Data were collected 
between 04/02 and 31/05/2021.

Analyses
Demographics and professional settings of the respondents were reported as percentages. To evaluate 
the representativeness of the studied sample, a Chi-square test was used to compare several 
demographic characteristics (age, gender, profession and country of work) between the respondents 
and the ESTRO distribution list (5,227 individuals). 
For the DEI and workforce engagement questionnaire, the scores calculation was replicated from the 
work by Person et al. [4]. The 22 items were scored on a 5-point Likert scale (5=strongly agree to 
1=strongly disagree). Respondents could indicate that they were unable to evaluate an item; this 
option was set to 3 (neither agree nor disagree) in this analysis. Eight inclusion factor scores and three 
cluster scores were created by summing the scores of related items. The favourable score for each 
question was calculated by adding the percent of people responding “strongly agreed” or “agreed”. 
The overall favourable score was calculated by averaging the favourable scores across all 22 items. The 
eight factors and three clusters scores were compared to previously described benchmark values [4]. 
The internal consistency of the questions measuring the same concept was evaluated by calculating 
Cronbach alphas with values of 0.7 and above deemed acceptable [4]. Comparisons of all scores, 
between professionals belonging to a minority group or not, were performed using Wilcoxon signed-
rank test. All analyses were performed with the statistical software SAS 9.4 (SAS Institute, Cary, NC).

Results
A total of 987 answers was received; data were filtered to exclude respondents who did not complete 
all questions (143 answers), and those who did not agree to have their data presented (32 answers). 
This resulted in 812 complete answers from 35 European countries to be analysed.

Table 2 summarises demographic characteristics of the respondents and their professional setting. All 
age groups and professional categories were represented; the seniority level was equally distributed 
between group leaders, staff, and senior staff members. Most respondents were clinicians (57% either 
clinical, medical or radiation oncologists) while 27% were medical physicists, and 11% radiation 
therapy technologists (RTTs) or radiotherapy nurses. Other professional categories (such as 
radiobiologists or biomedical engineers) were also represented. As many as 23% (respectively 16%) of 
respondents were working in a country different from the one where they were born (respectively 
trained). 

Female 54.7%
Male 44.6%

Non-binary 0.2%
Gender identity

Prefer not to answer 0.5%
Single / divorced / widowed 24.3%

Civil status
Married /in a civil union 69.3%

http://www.surveymonkey.com
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Other 5.9%
Prefer not to answer 0.5%

<30 years old 11.1%
31-40 years old 36.1%
41-50 years old 25.1%
51-60 years old 19.8%
61-70 years old 7.3%

Age

>70 years old 0.5%
Prefer not to answer 0.1%
Small - medium town 

(population ≤ 100 000)
15.3%

Medium city (population between 
100 000 and 500 000)

45.7%
City size

Large ( population ≥ 500 000) 39.0%
Small (e.g., less than 3 linacs) 21.8%

Medium (e.g., 3 - 5 linacs) 43.8%Workplace size
Large (e.g., more than 5 linacs) 34.4%

Clinical 87.7%
Research 32.0%
Academic 28.7%

Professional setting*

Other 3.0%
In-training 12.6%

Staff 29.2%
Senior staff 29.9%

Head / group leader 26.5%
 Seniority level

Other 1.8%
* Respondents could select more than one answer

Table 2: demographics and professional settings of the respondents

Seventy percent of the respondents were ESTRO members. The sample of respondents was 
representative of the ESTRO distribution list in terms of age, gender and profession when considering 
the relative proportion of clinicians, medical physicists, RTTs or radiotherapy nurses, and 
radiobiologists (Supplementary Table S2). However, other professions (such as physician assistants, 
quality & risk managers, researchers, and business employees) were more represented in the studied 
sample (7% of respondents compared to 2% in the mailing list). The respondents were not 
representative of the distribution list in terms of country of work, with certain countries being over-
represented such as Italy (18% of respondents compared to 9% in the mailing list) and to a lesser extent 
France (7% vs 4%), Poland (6% vs 3%) and Romania (6% vs 3%), while other countries were 
underrepresented such as Germany (4% vs 10%), the Netherlands (11% vs 15%) or Spain (3% vs 6%). 

Overall, 168 respondents (21%) felt they belonged to a minority group: 48 respondents (5.9%) for their 
race/ethnicity, 39 (4.8%) for their nationality, 35 (4.3%) for their age, 28 (3.4%) for their gender, 27 
(3.3%) for their sexual orientation, 23 (2.8%) for their religion/belief or lack thereof, 5 (0.6%) for their 
disability status, 1 (0.1%) for their gender identity, and 29 (3.6%) for other reasons. Among those, 51 
respondents (6.3%) felt they belonged to a minority group for more than one reason. While profession 
was not explicitly proposed as a minority criterion in the survey, 15 (1.8%) respondents also 
mentioned, in free text, their profession or specialisation as the reason they belonged to a minority 
group. Age, as a minority criterion, was more frequent among younger (under 40 years old) and older 
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respondents (above 60 years old) (Figure 1). Those who belonged to a minority group because of their 
gender were mostly female (89% female compared to 53% for other respondents), although some 
male individuals mentioned they were a minority within their department. Of note, the age, gender 
and profession statistics for subjects in the ESTRO mailing list are shown in Supplementary Table S2.

Responses to the DEI and workforce engagement questionnaire are shown in Supplementary Figure 
S1. Although 87% of respondents felt their work contributed to the mission of the workplace, 14% 
claimed their institution was not fair to all employees and that they did not receive recognition and 
praise for their good work, in a similar manner as others. Half of the respondents received support for 
working with diverse groups and in cross-cultural situations but 13% felt their institution did not 
manage diversity effectively. 

Cronbach alphas, measuring the internal consistency of the 22 questions, ranged from 0.66 to 
0.82 for the eight factors, and from 0.81 to 0.89 for the three clusters, with an overall value of 0.95 
(Supplementary Table S3), demonstrating acceptable levels of internal consistency reliability except 
for the “sense of belonging” factor (0.66).

Scores for professionals belonging to a minority group or not were compared (Table 3). Figure 
2 shows the comparison between the benchmark values and the 8 inclusion factors for the two groups, 
with scores and benchmark values expressed as a percentage of the maximum possible value. The 
overall favourable score for all respondents was 68.3%; it was 73% (33rd percentile) – 76% (66th 
percentile) for the benchmark value. The overall favourable score for minority groups was 58.1%, 
which was significantly lower than for other respondents (70.9%, p<0.001). When comparing the 
minority sub-groups, the lowest overall favourable score was obtained for those who selected 
“gender” as a minority criterion (47.4%) followed by those who selected “age” (50.9%).

Belonging to 
a minority groupRange No 

(N=644)
Yes 

(N=168) P-value

Vision/Purpose 10-50 37.8 35.5 <0.001

Common Purpose 2-10 8.0 7.6 0.005
Access to Opportunity 2-10 7.7 7.3 0.012
Equitable Reward and Recognition 2-10 7.3 6.8 0.002
Cultural Competence 4-20 14.8 13.7 <0.001

Camaraderie 6-30 23.6 21.6 <0.001
Trust 3-15 11.5 10.2 <0.001
Sense of Belonging 3-15 12.1 11.4 <0.001

Appreciation 6-30 23.6 21.7 <0.001

Appreciation of Individual Attributes 3-15 11.6 10.8 <0.001
Respect 3-15 11.9 11.0 <0.001

70.9% 58.1% <0.001Overall favourable score 0% – 100%
68.3%
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Table 3: comparison of the scores for professionals belonging to a minority group or not (Wilcoxon 
signed rank test). Scores for single questions ranged from 1 to 5; if multiple questions referred to the 

same factor, scores were added (as indicated by the range in the second column).

Discussion
This is the first study assessing DEI in the workplace and the level of workforce engagement amongst 
radiation oncology professionals in Europe. It reports on data from 812 radiation oncology 
professionals in 35 European countries. Compared to benchmark data from medical institutions in the 
US, favourable scores were lower for most inclusion factors as defined by Person et al. (Table 1), and 
to a greater extent for respondents who felt they belonged to a minority group. This calls for urgent 
action from institutions and professional bodies to promote DEI and increase the engagement at work 
of all radiation oncology professionals in Europe. This would improve employee wellbeing and 
retention [20], leading to high quality care and innovation, and is therefore an essential element of the 
ESTRO vision for 2030 promoting “Optimal Health for All, together”, with an emphasis on inclusiveness 
[21].

The overall favourable score assessed whether respondents “agreed” or “strongly agreed” with all 
items related to the three clusters of “vision/purpose”, “camaraderie” and “appreciation” in the 
workplace. This overall favourable score was 58% for respondents belonging to a minority group, 
significantly lower than for other respondents (71%). Both scores were lower than the 33rd percentile 
of the benchmark values (73%): the average score for European respondents was below the threshold 
of the lowest 33% scores in the US. This may indicate that respondents in Europe feel less connected 
to the vision/purpose of their organization and less valued compared to professionals in the US [4]. 
Compared to the 33rd percentile of the American benchmark value, European scores were lower for 6 
out of 8 inclusion factors for respondents belonging to a minority group, and for 3 inclusion factors for 
other respondents: access to opportunity, cultural competence and respect factors. The largest 
difference between respondents belonging to a minority group or not was observed for the “trust” 
factor. Those belonging to a minority group felt that institutions could make better use of their diverse 
workforce (“cultural competence” factor), and that the culture of civility and positive regard for diverse 
perspectives could be improved (“respect” factor). When comparing minority sub-groups, those 
belonging to a minority group due to gender or age had the worst overall favourable score (47.4% and 
50.9% respectively), with both sub-groups scoring particularly low for the “access to opportunity” 
factor.

These results show that DEI and workforce engagement must be encouraged in Europe. Institutions 
should develop a strong inclusive culture and encourage leaders to foster civility. They should set 
policies to support individuals subject to discrimination and to encourage diversity best practices, for 
example by organising unconscious bias workshops for leaders [22–24]. Hiring practices should be 
transparent, for example by setting criteria to standardize applicants’ evaluations and mitigate bias 
during the hiring process [11]. Chapman et al. reported a bias during the recruitment of applicants 
from ethnic backgrounds that were underrepresented in medicine [10]. The access to opportunity 
could also be improved by setting up mentoring systems, organising outreach events or advertising 
jobs to a wide audience [12,25]. Organizations could also develop metrics to assess DEI and workforce 
engagement [4]. This survey could serve as an audit and be repeated after the implementation of new 
measures.

This study could also help target actions to specific sub-groups. For example, those who 
belonged to a minority group because of their gender had the lowest favourable score (47%), with 
gender being the 4th most cited minority criterion (3.4%). Respondents in this minority group were 
mostly female. Those who belonged to a minority due to their age had the second lowest favourable 
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score (51%), with age being the 3rd most cited minority criterion (4.3%). Respondents in this minority 
sub-group were more frequently under 40 or above 60 years of age. Profession or specialisation was 
also mentioned by 1.8% of respondents as a minority criterion in free text response. Promotion and 
recognition of all professions in radiation oncology is therefore an important factor. In particular, there 
is a lack of recognised RTT professional roles in some countries which may lead to poorer engagement. 
In Europe, ESTRO is working with RTT national societies to recommend and develop an education 
framework [26]. 

This work specifically focused on diversity in the work environment and we acknowledge several 
limitations. Our study may be affected by a selection bias: those belonging to a minority group or 
concerned by DEI might be more inclined to complete the survey. We showed that the sample of 
respondents was representative of the ESTRO distribution list in term of age, gender and profession 
regarding the relative proportion of clinicians, medical physicists, RTTs or radiotherapy nurses, and 
radiobiologists. However, other professions (such as physician assistants, quality and risk managers, 
researchers, or business employees) were more represented in this survey (6% in the sample 
compared to 2% in the ESTRO distribution list). This could indicate that respondents who felt they 
belonged to a minority because of their profession might be more inclined to complete this survey. In 
addition, the respondents were not representative of the distribution list in terms of country of work, 
with Italy, France and Poland being over-represented in this survey. One explanation could be that 
some of the co-authors are working in the aforementioned countries and may have shared the survey 
with their colleagues to a higher degree. In addition, the survey was opened to all radiation oncology 
professionals in Europe but the studied sample was compared to the ESTRO members, potentially 
lowering the generalizability of results; this was due to the availability of statistics for ESTRO members 
only. 

Several respondents observed a lack of cultural difference in their department or institution. 
Lightfoote et al. previously showed that the workforce in radiation oncology did not reflect the diverse 
population in the US [8]. Unfortunately, we could not assess whether the sample for this survey was 
representative of the general population in Europe in terms of cultural diversity. In this study, 5.9% of 
respondents felt they belonged to a minority group due to their race/ethnicity and 4.8% due to their 
nationality. Also of interest is that 23% (respectively 16%) of respondents were working in a country 
different from the one where they were born (respectively trained). 

Finally, benchmark values for the DEI and workforce engagement questionnaire [4] were 
obtained from answers by professionals working at medical academic institutions in the US, while this 
study focused at professionals working in radiation oncology in Europe. Differences seen in this study 
might indicate that the management of DEI is of secondary importance in institutions in Europe 
compared to the US. This cultural difference might have historical roots, with the US emphasising the 
need to address racial issues due to its past impacted by slavery and discrimination, while many 
countries in Europe are reluctant to collect data on ethnicity following the trauma of ethnic group 
genocide during World War II [27]. The lower scores compared to US benchmark data could also reflect 
on the specificities of radiation oncology compared to other medical specialties. For example, Odei et 
al. found that the proportion of female physicians working in radiation oncology was lower than in 
other medical specialties [25].

The COVID-19 pandemic has recently emphasised the need to encourage DEI in the medical 
workforce, with women caring for children and older adults being more impacted by the pandemic 
[29,30]. It also amplified existing issues such as a stretched healthcare system, in which professionals 
are at risk of burnout [20]. This has been shown across all professionals working in radiation oncology 
[31–34]. By integrating DEI in their core missions, institutions would help recruit and retain 
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experienced professionals in an understaffed workforce, improve care and promote ethical standards 
[12,20,35,36]. 

                In conclusion, this work was an initial assessment of DEI and engagement at work of radiation 
oncology professionals in Europe, necessary to inform future projects and to develop 
recommendations. A follow-up qualitative study has been launched to deepen the understanding on 
how the organizational culture within a department could help improve work engagement and 
inclusiveness. We believe that DEI should be promoted and workforce engagement increased: it would 
help improve the quality of both treatments and research in radiation oncology by better representing 
and addressing the diversity among patients, helping to move towards personalized care, by 
encouraging heterogeneous perspectives to guide innovation, and by improving the well-being of 
professionals.
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Figure 1: age of those in a minority group due to their age, compared to other respondents
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Figure 2: normalized inclusion factor scores compared to normalized benchmark values
 The upper figure summarises the scores for professionals belonging to a minority group (red dots) or 
not, and the lower figure details scores for each minority subgroup
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