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INTRODUCTION
Breast cancer is the most common non–skin cancer and 
a leading cause of cancer death in North American and 
European females.1 Mammography is currently the only 
screening test which has shown to reduce breast cancer–
related mortality.2 However, the large amount of mammog-
raphy produced every year, the consequent high proportion 

of false-negative and false-positive results reported and the 
shortage of trained radiologists capable of interpreting these 
exams are just part of the screening management problem, 
leading to additional economical costs and inequalities 
between low- and high-income countries.3,4 In most coun-
tries, screening programmes, generally addressed to all 
females aged between 40/50 and 70/80 years, are essentially 
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Objective: Although breast cancer screening can 
benefit from Artificial Intelligence (AI), it is still unknown 
whether, to which extent or under which conditions, the 
use of AI is going to be accepted by the general popula-
tion. The aim of our study is to evaluate what the females 
who are eligible for breast cancer screening know about 
AI and how they perceive such innovation.
Methods: We used a prospective survey consisting of 
a 11-multiple-choice questionnaire evaluating statis-
tical associations with Chi-Square-test or Fisher-exact-
test. Multinomial-logistic-regression was performed on 
items with more than two response categories. Odds 
ratio (OR) with 95% CI were computed to estimate the 
probability of a specific response according to patient’s 
characteristics.
Results: In the 800 analysed questionnaires, 51% of 
respondents confirmed to have knowledge of AI. Of 
these, 88% expressed a positive opinion about its use in 
medicine. Non-Italian respondents were associated with 

the belief of having a deep awareness about AI more 
often than Italian respondents (OR = 1.91;95% CI[1.10–
3.33]). Higher education level was associated with 
better opinions on the use of AI in medicine (OR = 
4.69;95% CI[1.36–16.12]). According to 94% of respond-
ents, the radiologists should always produce their own 
report on mammograms, whilst 77% agreed that AI 
should be used as a second reader. Most respondents 
(52%) considered that both the software developer and 
the radiologist should be held accountable for AI errors.
Conclusions: Most of the females undergoing screening 
in our Institute approve the introduction of AI, although 
only as a support to radiologist, and not in substitution 
thereof. Yet, accountability in case of AI errors is still 
unsolved. advances in knowledge:
This survey may be considered as a pilot-study for 
the development of large-scale studies to understand 
females’s demands and concerns about AI applications 
in breast cancer screening.

http://creativecommons.org/licenses/by-nc/4.0/
mailto:Filippopesapane@gmail.com
https://doi.org/10.1259/bjr.20220569


2 of 11 birpublications.org/bjr Br J Radiol;96:20220569

BJR Pesapane et al

based on free periodic mammography (every two years) which 
are read double-blinded by two expert radiologists trained 
specifically for this purpose.2,5

Artificial Intelligence (AI), which is a field of computer science 
dedicated to the creation of systems performing tasks that 
usually require human intelligence,6 is increasingly considered a 
potential solution to the limits of screening mammography, and 
several studies are evaluating how and when it will be success-
fully used in clinical practice. However, it is still unknown how 
the use of AI in breast cancer screening programmes is going 
to be accepted by general population, as only few studies have 
investigated this aspect so far.

The aim of our survey is to evaluate what females eligible for 
breast cancer screening know about AI and how they perceive 
this innovation to be integrated with the radiologist’s workflow 
in the cancer prevention programmes.

METHODS AND MATERIALS
We investigated through a prospective survey what participants 
in a breast cancer screening programme think about the intro-
duction of AI in mammography. An anonymous questionnaire 
was developed collaboratively by the authors. It was written in 
Italian (Supplementary Figure 1), printed out and offered, from 1 
May to 30 June 2021, by a radiology fellow to females waiting for 
their screening mammography in our referral centre for breast 
cancer.

Potential respondents were provided with both oral and written 
information about the study and participation was anonymous 
and optional. Participation in the survey was considered as 
informed consent, as reported in the questionnaire itself. The 
study was performed according to the Declaration of Helsinki 
and approved by the local ethics committee.

The underlying screening population consisted of females who 
underwent mammography for prevention purposes (namely, 
with no symptoms).

The self-reported questionnaire (Supplementary Figure 2) was 
composed of 11 multiple-choice questions (Qs): six questions 
about the knowledge of AI and the perception of its use in 
breast screening mammography and five questions about basic 
data on demographics of respondent herself (age, nationality, 
education title, first time of mammography screening and 
previous diagnosis of breast cancer). These questions were 
preceded by a short introduction about breast cancer and AI 
Supplementary Figures 3 and 4 with few scenarios where AI 
could be used in mammography. The questions about AI were 
designed to force respondents to choose a positive or negative 
stance to the presented scenarios by use of Likert scales (from 
4 to 7 points).7

The questionnaire was initially tested in a pilot study over three 
weeks with 100 responses (results not reported). The question-
naire underwent minor revisions during this process.

Results were analysed and discussed by a collaborative group 
of statisticians, psychologists, sociologists, and radiologists.

Statistical analysis
To measure the level of education, we used categories taken 
from the Italian educational system (i.e., elementary school, 
middle school, high school, university degree, master’s 
degree/PhD) because these were easiest to understand for 
respondents.

Statistical associations of basic and demographic variables 
with questionnaire items were evaluated with Chi Square test 
or Fisher exact test, where appropriate. For ordinal categories, 
Mantel-Haenszel Chi square for trend was also computed. We 
then performed multivariable logistic regression to evaluate the 
association of patients’ characteristics (age, nationality, educa-
tional level, and having had a previous screening mammogram) 
with survey’s responses. We did not include in the multivariable 
model the information on any previous breast cancer diagnosis 
because of limited data. For items with more than two response 
categories, multinomial logistic regression was performed. Odds 
ratio (OR) with 95% Confidence Intervals (CI) were computed 
to estimate the probability of a specific response according to 
patients’ characteristics.

We performed multiple correspondence analysis (MCA)8 to 
identify individuals with similar profiles in their responses to 
the questions (so as to create a profiling on AI thinking) and 
associations between responses to questions. We performed 
two multiple correspondence analyses: the first one (mca1) 
concerning general opinion and knowledge accuracy stated 
and responsibility attribution in case of errors (Q1, Q2, and 
Q6, see ); the second one (mca2) focused on the attitude to 
the relative role of software and radiologist in a hypothe-
sised diagnostic process (Q3, Q4, Q5, see ). For each MCA, 
we selected the first two dimensions (dim1 and dim2), which 
were combinations of the original questions’ responses, and 
thus incorporated and summarised the information included 
in the questionnaire. In both MCAs, we added demographic 
supplementary variables to show how they changed within the 
dim1 and dim2. The coordinates of the dimensions according 
with supplementary variables assist in interpreting the cloud 
of individuals. An analysis of variance is made on supple-
mentary variables, for each categorical variable, and a Student 
t-test is conducted to compare the average of the individuals 
who possess that category with the general average (V-test). 
The significance of V-test indicated the patients’ characteris-
tics that were mostly associated with specific perceptions and 
attitudes to AI (dimensions).

RESULTS
We analysed 800 questionnaires of the 870 females who took part 
in the survey, because 70 of them did not complete the full ques-
tionnaire and were therefore not considered.

Demographic characteristics of the sample are reported in 
Supplementary Table 1 and summarised in Figure 1.

http://birpublications.org/bjr
www.birpublications.org/doi/suppl/10.1259/bjr.20220569/suppl_file/Supplementary figure 1.jpg
www.birpublications.org/doi/suppl/10.1259/bjr.20220569/suppl_file/uppl-fig-2_v2.tiff
www.birpublications.org/doi/suppl/10.1259/bjr.20220569/suppl_file/Survey AI_Supplementary Table_v1.3.docx
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Females in the age group of 50–59 years (45%) were prev-
alent in the sample. Females with a university level educa-
tion were prevalent (38%), followed by those with higher 
education (37%) and with only elementary education (25%). 
The majority of respondents were Italian (90%) and were 
not at their first mammography screening (81%). Only four 
respondents (0,5%) reported having been diagnosed with 
breast cancer in the past. The incidence of the above charac-
teristics among the participants to our study was similar to 
and consistent with their incidence in the general screening 
population of our centre, with the exception of the level of 
education which could not be compared as it is not part of 
the data collected for screening patients.

Half (51%) of respondents said they had an accurate idea about 
the use of AI in medicine, whereas the majority of the sample 
expressed a positive opinion (stating that it will be useful and 
secure) about its use (88%). In any case, regardless of the use of 
AI, for 94% of females the radiologists should always provide their 
report on mammography, and according to 90% of respondents 
Al can help choosing which cases need further investigation. The 

vast majority of respondents (77%) agreed that AI should at least 
be used as a second reader.

Potential mistakes made by AI systems were in most respon-
dents (52%) attributable to the responsibility of both the software 
developer and the radiologist.

Tables 1–6 show the association of the respondents’ characteris-
tics with survey’s responses at multivariable analysis.

Younger females were more prone to declare not having an 
accurate knowledge about AI. Specifically, higher AI knowledge 
accuracy was reported among females aged 50–79 compared 
with younger females (40-49). Non-Italian respondents were 
associated with the belief of having a deeper awareness about 
AI in medicine compared to Italian respondents (OR = 1.91; 
95% CI [1.10–3.33]) (Table 1). As educational title increased, a 
less accuracy in medical AI knowledge was reported (p-value 
for the trend  <0.0001) (Table  1 and Supplementary Table 2). 
Females at their first screening reported a lower AI knowledge 
than females who had previous mammography screening (OR 
= 0.51 95% CI [0.32–0.81]) (Table 1 and Supplementary Table 
4).

We reported a significant association between educational level 
and vision on AI (Table 2 and Supplementary Table 2): having 
a higher education level (i.e., high school diploma or gradua-
tion) was positively associated with a positive thinking on the 
use of AI, although some degree of concern is observed among 
the more educated (graduated) who were observed to be also 
alarmed (Graduated or  + vs Elementary/Middle school OR = 
4.69; 95%IC [1.36–16.12]). First-time participants considered 
both more positive and more alarming the introduction of AI 
compared to the participants who already underwent screening 
mammography. The significance of age founded in the univariate 
analysis was not confirmed.

The effect of age on whether AI systems should choose which 
examinations to be reported was significant, showing that over 

Figure 1. Baseline characteristics of the sample, including age 
classes, nationality (Italian, others), education level and hav-
ing undergone mammograms in the past.

Table 1. Multivariable logistic regression on how accurate is the idea about AI in medicine

Multivariate Logistic Regression
Q.1 How accurate is your idea of the use of Artificial Intelligence in medicine? (Accurate/Not Accurate)

Effect Odds Ratio 95%
Confidence Limits

Pr >ChiSq

Age 50–59 vs 40–49 5.37 2.7 10.64 <.0001

60–69 vs 40–49 3.68 1.80 7.55

70–79 vs 40–49 2.11 0.96 4.63

Nationality Others vs Italian 1.91 1.10 3.33 0.02

Education title High School vs
Elementary/Middle school

0.47 0.32 0.71 <.0001

Graduated or + vs 
Elementary/Middle school

0.31 0.20 0.46

Mammography screening At first screening vs no 0.51 0.32 0.81 0.004

http://birpublications.org/bjr
www.birpublications.org/doi/suppl/10.1259/bjr.20220569/suppl_file/Survey AI_Supplementary Table_v1.3.docx
www.birpublications.org/doi/suppl/10.1259/bjr.20220569/suppl_file/Survey AI_Supplementary Table_v1.3.docx
www.birpublications.org/doi/suppl/10.1259/bjr.20220569/suppl_file/Survey AI_Supplementary Table_v1.3.docx
www.birpublications.org/doi/suppl/10.1259/bjr.20220569/suppl_file/Survey AI_Supplementary Table_v1.3.docx
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50 women believed that the radiologist should always report 
the mammography and that AI should only chose which exam-
inations to be reported first (Tables  3–5). Specifically, it was 
observed that females over 50 (with the exception of the 60–69 

range) are in greater agreement than younger females in letting 
AI recognise mammograms that need to be reviewed by radiol-
ogists. As educational attainment increases, the reliance placed 
on AI in distinguishing mammograms that need medical review 

Table 2. Multinominal multivariable logistic regression on participant’s opinion about AI in the medical field

Multinomial Multivariate Logistic Regression
Q.2 What do you think of the introduction of Artificial Intelligence systems in the medical field?

Effect Odds Ratio 95%
Confidence Limits

Pr >ChiSq

Age 50–59 vs 40–49 alarming vs useless 1.20 0.19 7.72 0.09

50–59 vs 40–49 positive vs useless 1.26 0.37 4.28

60–69 vs 40–49 alarming vs useless 2.07 0.27 15.95

60–69 vs 40–49 positive vs useless 2.54 0.70 9.29

70–79 vs 40–49 alarming vs useless 1.27 0.15 10.44

70–79 vs 40–49 positive vs useless 0.74 0.21 2.68

Nationality Others vs Italian alarming vs useless NC NC NC -

Others vs Italian positive vs useless 1.69 0.49 5.66

Education title High School vs
Elementary/Middle 

school

alarming vs useless 2.17 0.59 8.05 0.008

High School vs
Elementary/Middle 

school

positive vs useless 2.40 1.26 4.55

Graduated or + vs 
Elementary/Middle 

school

alarming vs useless 4.69 1.36 16.12

Graduated or + vs 
Elementary/Middle 

school

positive vs useless 2.93 1.48 5.82

Mammography 
screening

At first screening 
vs no

alarming vs useless 10.99 1.70 71.12 0.03

At first screening 
vs no

positive vs useless 6.66 1.43 31.05

Table 3. Multivariable logistic regression on the statement that the radiologist should always view the mammogram regardless of 
AI use

Multivariate Logistic Regression
Q3. Should the radiologist always view the mammogram regardless of AI use?

Effect Odds Ratio 95%
Confidence Limits

Pr >ChiSq

Age 50–59 vs 40–49 2.72 0.88 8.42 0.07

60–69 vs 40–49 1.81 0.56 5.82

70–79 vs 40–49 13.96 1.48 132.20

Nationality Others vs Italian 0.61 0.24 1.55 0.30

Education title High School vs
Elementary/Middle 

school

0.77 0.34 1.75 0.79

Graduated or + vs 
Elementary/Middle 

school

0.93 0.40 2.17

Mammography screening At first screening vs no 2.05 0.70 5.97 0.19

http://birpublications.org/bjr
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decreases (Graduated or + vs Elementary/Middle school, OR = 
0.47, 95%IC [0.24–0.90]). Those with prior screenings were more 
fearful of allowing the computer/AI to decide which mammo-
grams need radiology review, as a result, those with first-time 
screenings place much more trust in AI (OR = 3.89, 95% CI 
[1.40–10.78]).

Finally, there were also significant differences in how responsi-
bility is attributed when an error occurs (Table  6 and Supple-
mentary Table 2-3). Non-Italian respondents indicate that 
neither the radiologist nor the company who developed the 
software is responsible for errors rather than both of them 
(OR = 4.26; 95% CI [2.007–8.78]). It was then observed that 
females with a high school level education are significantly more 
prone to blame both the radiologist and the software developer 
compared to patients with elementary/middle school level who 
more frequently blame only the radiologist or only the software 
developer. Moreover, females at their first screening were more 
prone to consider the radiologist responsible for possible errors 
in comparison with females who were not at their first mammo-
gram (26% vs  19%), while females with previous screening more 

frequently attributed the responsibility to the software developer 
(15% vs  1%) (Supplementary Table 4).

In mca1 the two dimensions explain 33.5% of the variability in 
responses. With mca1, we were able to identify four groups on 
the basis of the coordinates of each response with respect to the 
two dimensions. The first group refers to patients who believe 
that AI is dangerous and that software developers are respon-
sible for errors: it consists of females between 40–49 and 70–79 
years old, Italians with a high level of school education at their 
first screening. The second group refers to patients who believe 
that the radiologist’s role is central, and that AI is unnecessary 
(50–59, 70–79, primary/secondary school, not first screening). 
In the third group, patients think no one is responsible for errors 
(50–59, not Italian, high school, not first screening), while the 
fourth group have a positive opinion of AI (40–49 years old, high 
school, first screening) (Supplementary Figures 2 and 3).

In mca2 the two dimensions explain 78.3% of the variability 
in responses. With mca2, we were able to identify two main 
patterns on the use of AI as supervised or unsupervised tool. A 
first group of patients agrees with the use of supervised AI and is 

Table 4. Multivariable logistic regression on the statement that AI systems should choose which examinations to be reported first

Multivariate Logistic Regression
Q4. Should the Artificial Intelligence system choose which examinations to be reported first?

Effect Odds Ratio 95%
Confidence Limits

Pr >ChiSq

Age 50–59 vs 40–49 5.68 2.06 15.71 <.0001

60–69 vs 40–49 2.00 0.74 5.40

70–79 vs 40–49 7.80 2.12 28.73

Nationality Others vs Italian 3.50 0.82 15.00 0.09

Education title High School vs
Elementary/Middle school

0.82 0.41 1.66 0.03

Graduated or + vs 
Elementary/Middle school

0.47 0.24 0.90

Mammography screening At first screening vs no 3.89 1.40 10.78 0.01

Table 5. Multivariable logistic regression on the statement that AI should do only second reading

Multinomial Multivariate Logistic Regression
Q5. Should AI do only the second reading to verify the first reading of the radiologist?

Effect Odds Ratio 95%
Confidence Limits

Pr >ChiSq

Age 50–59 vs 40–49 0.98 0.51 1.89 0.42

60–69 vs 40–49 1.02 0.51 2.06

70–79 vs 40–49 1.61 0.70 3.71

Nationality Others vs Italian 0.68 0.40 1.18 0.17

Education title High School vs
Elementary/Middle school

1.15 0.74 1.80 0.26

degree or + vs Elementary/
Middle school

0.83 0.54 1.28

Mammography screening At first her screening vs no 1.04 0.63 1.72 0.87

http://birpublications.org/bjr
www.birpublications.org/doi/suppl/10.1259/bjr.20220569/suppl_file/Survey AI_Supplementary Table_v1.3.docx
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characterised by females over 60 years of age who are not at their 
first screening. The second group agrees with the unsupervised 
use of AI and is characterised by females in their 50 s of other 
nationalities at their first screening (Figure  2, Supplementary 
Figure 4).

DISCUSSION
Radiologists are already familiar with computer-aided detection 
systems, which were first introduced in the 1960s in mammog-
raphy.9 However, advances in algorithm development, combined 
with the ease of access to computational resources, allows AI to 
be applied in radiological decision-making at a higher functional 
level10 achieving a sensitivity from 0.56 to 0.82 with a specificity 
of 0.84–0.97,11,12 showing a cancer detection accuracy compa-
rable to an average breast radiologist.13 Researchers from Impe-
rial College London and Google Health showed that DeepMind’s 
medical AI system may outperform radiologists on identifying 
breast cancer from mammography,11 paving the way for clinical 
trials to improve the accuracy and efficiency of breast cancer 
screening by AI.

AI-based algorithms may save radiologist’s time scrutinising 
mammography screenings by detecting and characterising 
abnormalities on mammograms allowing radiologists to move 
faster through cancer-free cases and give more attention to 
the images with suspicious findings, while making screening 
cheaper and more accessible for patients.14 Once the perfor-
mance of AI in mammography is assessed in actual clinical 
practice (whereas current studies are based on retrospective or 
in-silico data resources, that may not be representative of real-
world clinical practice),15 this technology may prove to be the 
solution for accessing reliable breast cancer screening in low- 
and middle-income countries where cancer screening is limited 
due to equipment cost and the expert skill required for inter-
pretation of mammograms, and it may help reduce existing 
health inequalities.4 Moreover, AI introduction in breast cancer 
screening mammogram interpretation could be essential even 

in high-income countries to face the current (and the expected) 
shortage of radiologists which is increasingly putting breast 
cancer screening under strain.16 Finally, while radiologists’ 
performance tends to decrease after 70 or 80 min of reading,17 AI 
never gets tired and has consistent performance. Mammography 
screening supported by AI can help to reduce the radiologists’ 
overload of work, decreasing the increasing burnout rate and 
making radiologists less anxious during their shifts.6,18–20

Although such possible benefits about the introduction of new 
technologies in breast cancer screening, many females may not 
be familiar with AI. Among our respondents, we reported a fairly 
balanced distribution of females who claim to have a very and 
fairly accurate knowledge about AI in medicine and those who 
claim to have a fairly inaccurate and inaccurate knowledge of 
it. In the multivariate analysis, higher knowledge accuracy was 
reported among females aged 50–69 compared with younger 
ones and among non-Italian females compared to Italian females. 
Notably, we reported a less perceived accuracy in medical AI 
knowledge as educational title increased. This subjective eval-
uation of the personal knowledge about medical AI might be 
partially explained by Dunning-Kruger effect,21 which described 
how people with limited skills or knowledge in a domain tend 
to overestimate their own knowledge or competence in that 
domain.

Our results showed that respondents who had previous 
mammography screening reported higher AI knowledge than 
females at their first screening while no role of previous diag-
nosis of breast cancer was found. This is consistent with results 
of another recent survey that showed that previous experience 
of mammography screening (as well as family history of breast 
cancer) had no association with AI knowledge.16 Notably, 
Lennox-Chhugani N. et al22 investigated females’s attitudes, both 
current and future users of breast screening, towards the use of 
AI in mammogram reading. In their study, females of screening 
age were less likely than females under screening age to use tech-
nology apps for healthcare advice, but they were more likely to 
feel positive about AI used to read mammograms. This suggests 
that efforts to improve patients' knowledge of usefulness of tech-
nology in medicine are still needed.

Our results showed that females with higher education level 
(i.e., high school diploma or graduation) positively evaluated 
the introduction of AI, although some degree of concern was 
observed among the more educated (graduated). This is consis-
tent in literature, as in another survey performed by Jonmarker 
O. et al23 the respondents with more than 12 years of education 
showed a high level of trust in AI while lower level of education 
was associated with a lower trust in AI.

Previous research on the attitudes toward new technologies and 
their perceived danger has shown that unknown hazards tend 
to be perceived as more risky than well-known hazards.24,25 
Our respondents declaring to have a less accurate idea about 
AI express a perceived lack of knowledge, and this may imply 
that their perceived poor familiarity with AI systems results in 
an increased perception of danger and tendency to overestimate 

Figure 2. Survey variables for questions Q3, Q4 and Q5 plot-
ted on dimensions 1 (Dim1) and 2 (Dim2) for Multiple Corre-
spondence Analysis. These two dimensions account for 78.3% 
of the variability in responses. Distance from the axis indicates 
the association of the variable to the dimension. In addition, 
two points that are close to each other have greater associ-
ation with each other. A plausible interpretation of the com-
ponents is provided in each quadrant, in order to visualise the 
characteristics of different groups of females according to the 
two dimensions.

http://birpublications.org/bjr
www.birpublications.org/doi/suppl/10.1259/bjr.20220569/suppl_file/Supplementary figure 4 - var_up2.tif
www.birpublications.org/doi/suppl/10.1259/bjr.20220569/suppl_file/Supplementary figure 4 - var_up2.tif
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their risk. Although the association of these attitudes with a 
higher educational achievement seems counterintuitive, liter-
ature about the impact of education on technology accep-
tance shows mixed results.26 If we assume educational degree 
to be positively associated with the degree of scientific literacy 
(although we do not know the domain of the degree held by our 
respondents), it is worth to observe that scientific literacy does 
not always result in increased support for science, and it does not 
necessarily lead to increased scientific trust.27

Although most of respondents agreed with the introduction of 
AI in mammography, they were sceptical of having AI alone 
interpret their examinations. Most of respondents (particularly 
females over 70 years-old) expressed their strong preference for 
having a radiologist to confirm the diagnosis of AI and that AI 
never decides in total autonomy indeed.

Older females’s trust in AI systems28 seems mediated by the 
presence of a human radiologist. Studies showed that people 
who have limited knowledge about technology, such as AI 
systems that have not been introduced in clinical practice yet, 
rely on social trust to assess the risks and benefits of that tech-
nology,28,29 trusting in experts that they perceive as trustworthy 
to make decisions (e.g., trained radiologists that read and assess 
mammographic images). Also, our results are consistent with 
the evidence-based expectation of a positive association between 
perceived usefulness of a technology and trust in the technology 
itself.29

According to our respondents, AI systems in mammography 
should be currently limited to choose which examinations to be 
reported first by the radiologist and/or a second reader in the 
breast cancer screening. This is consistent with a recent survey 
study of 922 Dutch females,3 in which authors showed that 
respondents did not support a fully independent use of such 
systems without involving a radiologist. When we summarised 
the attitude of our respondents towards the use of AI in assisting 
diagnosis, we found that older Italian females (aged over 60) with 
previous screenings tended to agree with the use of AI only if 
supervised (i.e., AI should do only second reading and the radiol-
ogist should always view the exam). On the contrary, non-Italian 
females aged 50–59 at their first screening were more prone to 
accept unsupervised AI methods (i.e., the radiologist does not 
necessarily need to view the mammography and AI should not 
do only second reader).

Additionally, we investigated the accountability in the case of 
AI-related diagnostic errors, which nowadays is still an unsolved 
conundrum.3,30 In our study, both Italian and non-Italian 
respondents hold both software and radiologist accountable of 
errors, but a significant higher percentage of non-Italian than 
Italian respondents also did not hold anyone accountable. In our 
population, females with higher education more frequently did 
not hold anyone accountable for errors, while we did not find any 
correlation with age and accountability. Finally, females at first 
screening were more prone to consider radiologist as responsible 
for errors, while females with previous screening more frequently 
hold accountable the software developer. Overall, the public’s 

expectations of the efficacy of screening mammography can be 
considered high, and diagnostic errors may have major legal 
consequences for the screening radiologist.3 Delay in diagnosis 
of breast cancer has been reported to be a common cause for 
allegations of malpractice.22 The pending clinical introduction of 
AI and the unanswered accountability questions underline the 
urgent need for policymaker to develop legal frameworks for the 
use of AI in screening mammography.30,31

Although the percentage of variance explained by mca1 is quite 
low (33.5%), we were able to identify possible groups of patients 
with different knowledge and perception of AI. The group of 
patients who mostly considered AI in a positive way was made 
by young females (40–49 years) with high school educational 
level at their first screening. This positive perception is somewhat 
decreased by a certain alarming perception for the graduated 
Italian youngest and oldest females (40–49 and 70–79) at their 
first screening: overall, they are led to consider AI as dangerous, 
and retained the software as the main responsible of possible 
errors.

Females in the middle age group (50-59) and older (70-79), with 
lower level of education, and with previous screening resulted 
more prone to consider AI useless and the radiologist the main 
responsible of possible errors.

Our study has some limitations because it was performed in a 
high-income country where screening mammograms are inde-
pendently interpreted by at least two radiologists and the costs 
for screening mammography are completely covered by the 
public healthcare system. In addition, our country currently has 
no lack of breast cancer screening radiologists, and our Insti-
tute is considered a referral centre for breast cancer care.32,33 
The results of this study may have been different in low- and 
medium-income countries or rural areas, and in countries where 
the costs of breast cancer screening are not routinely paid by 
the government and where not every citizen has a health insur-
ance. Furthermore, attitude toward AI may also be different in 
other countries due to cultural differences. Therefore, further 
research is necessary to verify whether our results are also appli-
cable to other countries. Finally, the results are only applicable 
to a specific screening setting and not in clinical settings (i.e., in 
symptomatic patients) and not necessary in another Institutes.

CONCLUSIONS
Despite recent breakthroughs in the diagnostic performance 
of AI in mammography, the general population seems not to 
support a fully independent use of computers without involving 
human assessment. Most of the screening females in our survey 
approve the introduction of AI although only as an adjunct to the 
radiologist’s judgement.

Accountability in case of AI-related diagnostic errors in screening 
mammography is still an unresolved issue.

Therefore, the key question for radiology (alongside the rest of 
medicine) is how to convince females to embrace AI innovation 
in such a delicate matter as prevention of breast cancer: patients, 

http://birpublications.org/bjr
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radiologists, healthcare providers and policymakers must work 
together starting from the consideration of patients’ values and 
preferences.34,35

Our survey may be considered as a pilot study in this topic but 
there is a need for the development of comprehensive and inter-
national large-scale studies to understand females’ demands, 

expectations, and concerns when it comes to AI applications in 
breast cancer screening. The results will be essential to develop a 
successful and patient-centred medical AI innovation pathway.
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