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Introduction
The increased use of diagnostic imaging [1–5] have led 
to an increased workload for radiological personnel. This 
can lead to increased rates of stress and burnout [6–9]. 
Two strategies that have been used to protect radiology 
staff against burnout has been mindfulness and resil-
ience-training [8–11].

Mindfulness-training can consists of formal meditation 
and storytelling exercises or a more informal attentive-
ness to day-to-day tasks [9]. Resilience can be promoted 
through acknowledgement, exercises designed to 
improve resilience [10–12], professional autonomy, and 
recognition for accomplishments [10, 11]. Organizational 
changes can also promote resilience [10, 11].
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Abstract
Background Heavy workloads and increasing demands for productivity have contributed to rising rates of stress 
and burnout among radiological staff. Different forms of mindfulness and resilience-training might assist with stress 
management and protect these employees against burnout.

Aim The objective of this study is to evaluate the impact of an online training tool on individual and organizational 
resilience, mindfulness and quality of care.

Methods An online questionnaire was used, consisting of the Connor-Davidson Resilience Scale, the Mindful 
Attention Awareness Scale, the Benchmark Resilience Tool, and questions pertaining to quality, safety, and burnout 
(baseline = 68 participants between July 2022 - October 2022, follow-up = 13 participants between November 2022 - 
February 2023). Descriptive statistics and a paired-sampled t-test were used for statistical analysis.

Results and conclusions Few participants reported completing any of the exercises. The baseline group had 
significantly higher mean resilience (p = 0.018) and mindfulness scores (p = < 0.001), mean decrease in scores was 7.46 
for resilience and 1.7 for mindfulness. In conclusion, both individual and organizational resilience are perceived as low 
among radiological personnel in Norway. However, it does not seem to affect quality and safety.
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Organizational resilience can facilitate employee resil-
ience [13], the capability to cope with stress and stress-
ors, learning at the individual and team level, and team 
efficacy [13, 14]. It is suggested that individual resilience 
contributes to organizational resilience due to its positive 
impact on transformation (resilient individuals help drive 
positive change in the organization) [13], positive impact 
on team efficiency [13], and there are some indications 
that supporting the individuals wellbeing is crucial for 
maintaining organizational resilience [15].

The aim of this study was to evaluate the impact of 
an online training tool on individual and organizational 
resilience, mindfulness and quality of care. The purpose 
of the training tool was to increase individual resilience 
and mindfulness among radiological personnel, offering a 
buffer against stress.

Materials and methods
In collaboration with the Norwegian Society of Radiogra-
phers, and the Norwegian Radiological Association, data 
for the baseline measurement collected between July and 
October 2022. The follow-up measurement was collected 
from November 2022 to February 2023. These associa-
tions posted the link to the digital questionnaire on social 
media and in their newsletter to all members. These posts 
and newsletters were both the recruitment and reminder 
to use the online tools.

The online training tool consisted of three resilience 
exercises (three good things, upside of stress and self-
compassion), three mindfulness exercises (breath as 
anchor, body-scan, and walking meditation), and offered 
background information (definitions of mindfulness, 
stress and stress management, what feelings are and how 
to identify them). All of these materials were available 
online on the WordPress platform in the form of short 
videos, audio-guides, and documents.

The questionnaire consisted of six parts. Part 1 was 
designed by the researcher, to collect data for background 
variables, such as the respondent’s profession, size of the 
departments by number of labs, and whether they work 
in the public or private sector. This information was used 
to assess whether any of the professions were more resil-
ient than the others, and whether organizational resil-
ience could differ between the different sectors.

Part 2 is the Norwegian Connor-Davidson Resilience 
Scale (CD-RISC-10). This scale is used to assess an indi-
vidual’s ability to respond and adapt to life adversity and 
major life stressors [16].

Part 3 is the five question Mindfulness Attention 
Awareness Scale (MAAS), translated from English into 
Norwegian by Smith et al. This scale measures the extent 
to which an individual can attend to, and remain aware 
of, experiences in the present moment [17].

Part 4 is the short version of the Benchmark Resilience 
Tool (BRT 13), used to measure organizational resilience. 
This tool specifically assesses behavioral traits and per-
ceptions linked to the organization’s ability to plan for, 
respond to, and recover from emergencies and crises 
[18]. The researcher, following the steps described by the 
Norwegian Directory of Health, translated the BRT 13 
from English to Norwegian.

Parts 5 and 6 of the questionnaire were written for spe-
cific groups. Part 5 was intended for respondents with 
personnel management roles, and was only made avail-
able for those who reported being in such roles. This part 
of the questionnaire was inspired by the questionnaire 
developed by Parikh et al. (2020) to evaluate a manager’s 
effectiveness in detecting burnout among employees [19], 
and was translated from English to Norwegian.

Part 6 was intended for radiographers and radiothera-
pists, so it was made available only to respondents list-
ing these as their profession. The researcher designed the 
questions to evaluate the aspects of quality and safety in 
radiology which may be affected by stress and mindful-
ness. These aspects of quality of care are self-reported by 
the respondents, and thereby their subjective experience, 
not objective quality indicators, key figures or patient 
reports.

Data analysis consisted of a paired t-test to compare 
means in the before and after groups. Due to lack of 
response to the follow-up questionnaire from radiog-
raphers and those working in the private sector, the 
researcher decided only to compare radiologists and 
trainees working in the public sector, making the groups 
compared as similar as possible. Thirty-two of the 68 
questionnaires from the baseline were used. All analyses 
were performed using IBM SPSS version 29.0.

Results
According to the analytics page provided by YouTube, the 
resilience exercises were accessed between two (Upside 
of stress) and 13 times (Three good things). The mind-
fulness exercises were available only through the Word-
Press-platform, which does not offer such analytics, so 
it was impossible to know how many times they were 
accessed.

There were 68 respondents to the baseline question-
naire, where 88% worked in the public sector, 7% worked 
in the private sector, and 4% worked in both. The major-
ity worked either as a radiologist (46%) or radiographer 
(35%). Most respondents worked in departments with 
> 20 labs (31%). Eleven participants (16%) had a leader-
ship role.

There were 13 respondents to the follow up-question-
naire, all of whom worked in the public sector. Of these 
69% were radiologists and 31% were registrars, 46% 
worked in relatively large departments (16–20 labs), 
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and 15% had a leadership role. Two participants (15%) 
reported having used any of the exercises provided in the 
online training tool.

A paired-samples t-test was conducted to evaluate the 
impact of the online training tool on the scores for indi-
vidual resilience, mindfulness, organizational resilience 
and quality and safety. There was a significant difference 
between the groups for the scores for individual resil-
ience and mindfulness. The baseline group had a higher 
mean resilience (Mean = 29.77, SD = 6.04) and mindful-
ness (Mean = 3.94, SD = 0.91) than the follow-up group 
(Mean = 22.31 and 2.20, SD = 6.09 and 0.46 respectively), 
p = 0.018 and < 0.001 respectively.

The mean decrease in resilience scores was 7.46 with a 
95% confidence interval ranging from 1.51 to 13.41. The 
mean decrease in mindfulness scores was 1.7, with a 95% 
confidence interval ranging from 1.05 to 2.42. The eta 
squared statistics (0.22) indicates a large effect size.

Discussion
There are some contradictory findings between this study 
and previous ones. One of the reasons for this can be that 
there were no strict program to be followed in the cur-
rent study, but rather an online tool that was provided 
that participants could use as they chose. Similar studies 
has provided a structured training program for increas-
ing resilience [12].

The choice to make an online training tool rather 
than using a strict program was based on several fac-
tors. Firstly, it was important to have a form of educa-
tion regarding the tools that could be used. Not only in 
previous resilience studies [12], but also implementa-
tion research, education has often been seen as a factor 
for success [20–24]. Another factor was that the train-
ing should not be seen as an extra task that they are 
demanded to perform on top of existing work, but rather 
something to be done voluntarily when they had time 
[25]. In-person meetings are usually evaluated positively 
[26]; however, it is often difficult to achieve high atten-
dance in such meetings due to the nature of working in 
diagnostic imaging.

The choice to not have a structured program may have 
contributed to the lack of use. It is interesting to note 
that even though it was not widely used, some partici-
pants still commented that learning tools for stress man-
agement were important, since diagnostic imaging is a 
somewhat stressful field indicating that such a tool might 
be useful.

The large, negative effect seen on both types of resil-
ience and mindfulness is likely not caused by the online 
training tool, but rather by outside factors such as the 
timing of the project, which coincided with the last 
months of the COVID-19 pandemic, and the roll-out of a 
new digital system in a large part of Norway.

These factors are likely to have contributed to the lack 
of responses to the follow-up questionnaire, and the 
reduction in perceived resilience and mindfulness. Some 
participants in the follow-up questionnaire even claimed 
that the roll-out of the new digital system increased their 
stress, lowered their sense of personal accomplishment, 
and made them feel that they were just “going through 
the motions”, all of which may have contributed to the 
decline in mindfulness and resilience-scores.

It is also interesting to note that there are no significant 
changes in organizational resilience, which contradicts 
previous studies that show a correlation between these 
factors [13, 14, 27, 28]. Based on the correlation seen 
between individual and organizational resilience in these 
studies, some change in organizational resilience as per-
ceived individual resilience were lower would have been 
expected.

When it comes to quality and safety, there were no 
significant changes, which was unexpected based on 
the results of previous studies [9, 29, 30]. Several stud-
ies indicate a correlation between mindfulness and qual-
ity of care [9, 29, 30], which does not seem to be true 
in the present study. If there was a significant correla-
tion between the factors in this study, there quality and 
safety score should have a significant change with the 
considerably lower mindfulness score in the follow-up 
group. These findings however are consistent with the 
results from the study on the baseline group (Gransjøen, 
under review) where there were significant correlations 
between mindfulness and resilience, and between indi-
vidual and organizational resilience.

In conclusion, the results of this study suggest that both 
individual and organizational resilience are perceived as 
low among radiological personnel in Norway. However, 
even if there was a reduction in resilience and mindful-
ness, it had no effect on quality and safety, indicating less 
of a correlation between these factors than in previous 
studies.

It could be beneficial to be more structured in offer-
ing radiological personnel stress management tools such 
as resilience exercises, and mindfulness exercises. As 
a result, they would have a more efficient way of learn-
ing how to use these tools, and the number of personnel 
implementing them in their work-lives would be more 
likely to increase.

Limitations
There are several limitations to this study. The most seri-
ous of these are the small sample size and lack of a struc-
tured training program. Because of the small sample size 
the results are less valid and reliable than they would 
have been with a larger sample. Small sample sizes also 
limit the transfer value to the clinical setting, since a 
small sample is less likely to reflect the actual population.
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The unstructured nature of the training program may 
have contributed to its lack of use. Since so few partici-
pants actually practiced any of the exercises, other factors 
such as the pandemic and changes in the workplace are 
likely to have had a larger effect on their resilience and 
mindfulness than the online training tool.

Another significant limitation is that it is not certain 
that those contributing to the baseline are those contrib-
uting to the follow-up. This is attributable to the anonym-
ity of the study, where participants are assigned a random 
number by the website hosting the digital questionnaire, 
without any systems for connecting these numbers. For 
this reason, other types of t-tests tan the paired t-test 
might have been more appropriate for this study. How-
ever; the likelihood of participants being the same was 
high enough for a paired-samples t-test to be selected as 
the best fitting analysis.

Lastly, there is always the chance that those who are 
most frustrated with their jobs and the systems in place 
at their work answer the questionnaire, possibly skew-
ing the results in a negative direction. If workers who are 
highly frustrated by, for example, the new digital systems 
are those who completed the questionnaire, this might 
explain the lower scores in all accounts in the follow-up 
group.
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