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ABSTRACT ARTICLE HISTORY

The objective was to evaluate patient knowledge, attitudes and perceptions on the use Received 2 May 2025

of artificial intelligence (Al) technology within a fertility clinic. Patients were undergoing Accepted 5 November 2025
treatment between June 2024 and December 2024. The Main Outcome Measure(s)
were Likert Comfort levels scale and Qualitative analysis of responses. Overall, 206
responses were received. While 41% believed that Al could improve outcomes, most
(56%) indicated that they ‘did not know'. Overall, respondents were comfortable with Al
being used in administrative tasks (69%), assisting with clinical decisions (67%) and
assisting an embryologist (74%). However, respondents were not comfortable with Al
alone performing embryo selection (93.1%), conducting semen analysis (89.2%), sperm
selection in ICSI (90.2%) or reporting an ultrasound scan (84.5%). Men were more likely
to be comfortable with Al alone determining which embryo to transfer (p =0.0037),
conducting semen analysis (p =0.01), and sperm selection for ICSI (p =0.02). Dominant
themes regarding the benefits of Al included its use as an assistant, improving
efficiency, and reducing error, while dominant themes of patient concerns included
human replacement, loss of empathy, and the need for monitoring. Patients have
concerns regarding the introduction of Al into fertility care, with men more likely than
women to be comfortable.

KEYWORDS
Al; comfort; fertility;
embryology; clinical; ART

Introduction

Artificial intelligence (Al) in healthcare refers to the applications of machine learning to improve various
aspects of healthcare delivery. Since the development of computer systems, Al and its use in healthcare
has been increasing and evolving. However, over the last 10years there has been exponential growth in
the areas where Al is being developed, and research is continually being performed to test Al against
traditional decision making (Alowais et al., 2023).

Within the field of assisted reproduction, Al is being developed so it can be used to aid in embryo selec-
tion, semen analysis, predicting treatment outcomes, patient monitoring and clinical decision making
(Canon et al.,, 2024; Salih et al., 2023). The use of Al within a fertility clinic can begin from an initial patient
visit by using an Al model to give a likelihood of success using up to 40 variables (Choi et al., 2013). Followed
by using a model to choose gonadotrophin dose and monitor response to stimulation (Canon et al., 2024).
Semen analysis Al models have shown great potential to reduce subjectivity and reduce time taken in ana-
lysis of morphology and motility (Cherouveim et al., 2023). Many of the Al models that have been developed
either for embryo selection or for ovarian stimulation have been tested retrospectively and have yet to be
validated clinically. One prospective study which was recently published compared a deep learning platform
for embryo selection against traditional morphology based embryo selection in a randomised non-
inferiority trial and was not able to demonstrate non-inferiority for Al (lllingworth et al., 2024).

There is potential to use Al as a tool to assist clinicians and embryologists in clinical decision making to reduce
error and save time. An example is the use of an Al platform to aid embryo selection for embryologists; this has
been shown in a pilot study to improve selection of embryos which result in a clinical pregnancy (Kim et al.,
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2024). In particular, the addition of Al assistance improved embryo selection for embryologists with fewer than 5
years’ experience and this group also had more trust in Al when compared with more experienced embryolo-
gists. There can be significant variability in current Al models for embryo selection which emphasises the need
for continued human oversight and further development of current models (Kanakasabapathy et al., 2025).

As research continues to further test and develop these Al programs, there has been little research
on patient knowledge, attitudes and perceptions around the use of Al within a fertility clinic and treat-
ment. This study aims to investigate how patients feel about the use of Al during their fertility treatment
to better inform those working in development of Al in the reproductive medicine setting about how
these technologies will be received.

Materials and methods
Study participants

This cross-sectional survey study was conducted at a private fertility clinic associated with the National
Maternity Hospital in Dublin, Ireland. The clinic sees both private and public patients for assisted repro-
ductive treatments. The clinic does not currently use any Al platform and therefore patients are not
given any information on the use of Al. Both men and women who underwent fertility assessment and/
or treatment between June 2024 and December 2024 were identified using the electronic patient man-
agement system. An anonymous survey was sent via a secure email link using Survey Monkey. The sur-
vey remained open for 28 days, with a reminder email sent after 14 days. This study was approved by
the Research Ethics Committee at the National Maternity Hospital (reference EC33.2024). Participants
indicated their consent at the start of the survey by selecting ‘I consent, begin the study’.

Study questionnaire

The questionnaire gathered patient demographics, patient education status, previous ART and outcome;
there were a total of 19 questions. Authors NF, LG, RB and DC constructed the survey following review
of literature examining patients’ use of Al in other medical specialities (Aggarwal et al., 2021; Scott et al.,
2021). Validation of the survey by non-study team members for comprehension, readability and timing
was performed prior to commencing the study. Patient comfort levels (1= not at all comfortable, 2=
not very comfortable, 3 =somewhat comfortable, 4= very comfortable) with the use of Al in the fertility
clinic were assessed using a Likert four-point comfort scale. Options for patient comments were
included. A description of Al and its potential application was given to the participants; no visual aids
were used to describe the technology. The questionnaire is available on request.

Statistical analysis

Data were analysed based on age, previous experience with Al, number of previous IVF cycles and previ-
ous ART outcome. GraphPad prism was used to explore descriptive statistics and frequencies.
Categorical variables were analysed using %> test or Fisher’s exact test where appropriate; a p-value of <
0.05 was considered significant. The free text data were analysed using a qualitative content analysis
approach. NVivo 20 was used to code and analyse the qualitative data. Respondent gender was included
as a tag on the coded data. The content analysis followed three main steps. The researcher (NF) initially
immersed themselves in the data to gain an overall understanding and develop initial impressions. The
second step was coding the free text into single emergent ideas. The final step was examining the
codes to identify and generate themes in relation to the research question.

Results
Participant characteristics

A total of 1368 patients were found to be eligible for inclusion and were invited to participate in the survey
guestionnaire study. Overall, 206 responses were received, for a response rate of 15%. Among the respondents,
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77.7% (n = 160) were female and 22.3% (n = 46) were male. Most respondents were between the age of 35 and
39 years (48.5%, n = 100) with 13.6% (n = 28) aged 30-34, 35% (n = 72) aged 40-44 and 2.4% (n = 5) aged over
45. Most respondents were of white/Caucasian ethnicity (92.7%, n = 191). Most participants (94.7%, n = 195)
had completed a third level degree or higher and 90% (n = 185) were full-time employed (Table 1). Invitations
to participate were sent to individuals and we did not gather information on whether couples responded.

As outlined in Table 2, most participants had undergone previous fertility treatment, including IVF
(44.9%, n=92), ICSI (58.5%, n=120), intrauterine insemination (IUl) (14.6%, n =30) or ovulation induc-
tion (10.7%, n=22).

Experience with Al and attitudes to its use in a fertility clinic

The majority of respondents (53%, n=109) had previous experience with Al and 41% (n=284) believed
that Al could improve outcomes in a fertility clinic. However, the majority (55.6%, n = 114) indicated that

Table 1. Demographics and previous fertility treatment of survey respondents.

All Female Male

Characteristic n =206 n=160 n=146 P-value
Gender, n (%)

Female 160 (77.7%) n/a n/a

Male 46 (22.3%) n/a n/a

Other 0
Age brackets (years), n (%)

25-29 1 (0.5%) 1 (0.6%) 0 (0%)

30-34 28 (13.6%) 26 (16.3%) 2 (4.3%)

35-39 100 (48.5%) 75 (46.9%) 25 (54.3%)

40-44 72 (35.0%) 58 (36.2%) 14 (30.4%)

45+ 5 (2.4%) 0 5 (11.0%) 0.0004
Self-identified ethnicity, n (%)

White/Caucasian 191 (92.7%) 148 (92.5%) 43 (93.5%)

Black 3 (1.4%) 3 (1.9%) 0 (0%)

Asian 7 (3.4%) 7(4.4%) 0 (0%)

Hispanic 2 (1.0%) 1 0.6%) 1 (2.2%)

Other/prefer not to say 3 (1.5%) 1 (0.6%) 2 (4.3%) 0.127
Educational attainment, n (%)

Primary level or equivalent

Secondary level or equivalent 8 (3.9%) 6 (3.7%) 2 (4.3%)

Third level degree or equivalent 69 (33.5%) 50 (31.3%) 19 (41.3%)

Postgraduate degree or equivalent 126 (61.2%) 101 (63.1%) 25 (54.4%)

Other 3 (1.4%) 3 (1.9%) 0 (0%) 0.489
Employment status, n (%)

Student 3 (1.5%) 3 (1.9%) 0 (0%)

Full time employed 185 (89.8%) 141 (88.1%) 44 (95.6%)

Part time employed 11 (5.3%) 11 (6.9%) 0 (0%)

Unemployed 4 (1.9%) 3 (1.9%) 1 (2.2%)

Unpaid home or caring work 0 (0%) 0 (0%) 0 (0%)

Long term sickness/disability 1 (0.5%) 1 (0.6%) 0 (0%)

Other 2 (1.0%) 1 (0.6%) 1(2.2%) 0.36

Table 2. Previous treatment characteristics of study participants.
Characteristic Total (n=206)
Fertility treatments, n (%)

Ovulation induction/ IUI 47 (22.8)
IVF/ICSI 193 (93.7)
Both OI/IUl and IVF/ICSI 40 (19.4)
No treatment 5(2.4)
Surrogacy 1(0.5)
Number of IVF/ICSI treatment cycles, n (%)
1 71 (41.5)
2 52 (30.4)
3 23 (13.5)
4 13 (7.6)
<4 12 (7)
Livebirth treatment outcome, n (%)
Yes 36 (21.1)
No 135 (78.9)

*Patients may have had > 1 treatment.
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Figure 1. Patient comfort levels with use of Al to conduct tasks during fertility treatment. (a) All respondents. (b)
Responses by gender.
*Gender differences calculated using Fisher's exact test.

they ‘did not know’ if Al would improve outcomes. Overall, 69.4% (n=143) of respondents indicated
that they were comfortable with Al being used in administrative tasks (Figure 1(a)). Most (67%, n=138)
were also comfortable when Al was used to assist with clinical decisions. A large majority (74.1%,
n=152) were comfortable with the use of Al to assist an embryologist with embryo selection. However,
respondents were not comfortable with Al independently directing certain aspects of fertility treatment,
such as deciding which embryo to transfer (93.1%, n=191), conducting semen analysis (89.2%, n = 183),
sperm selection in ICSI (90.2% n = 186) or the interpretation of an ultrasound scan (84.5% n=174). The
vast majority (91.8%, n=189) believed they should be informed if Al is being used during their
treatment.

Further analysis of participant attitudes towards Al use in fertility treatment tasks was performed by
stratifying grouped responses (‘comfortable’ [3 4 4] and ‘not comfortable’ [1+ 2]) by gender, previous
experience of Al, no previous cycles versus more than one previous cycle, and livebirth outcome. There
were no significant differences in the responses based on previous experience with Al, previous cycles
or livebirth. Interestingly, men were more likely than women to be comfortable with Al alone determin-
ing which embryo to transfer (n =8 (17.4%) vs n =6 (3.8%); p =0.0037), Al alone conducting semen ana-
lysis (n=10 (21.7%) vs n=12 (7.5%); p=0.01), Al alone selecting which sperm to inject for ICSI (n=9
(19.5%) vs n=11 (6.9%); p=0.02) and Al interpreting and reporting on an ultrasound scan (n=12
(26.1%) vs n=20 (12.5%); p=0.0362) (Figure 1(b)). Notably, this is despite no significant self-reported
difference in experience with Al (60.9% vs 50.3%; p=0.2).

Patients perceived benefits and concerns using Al in a fertility clinic

Study participants were invited to include open-ended text responses outlining their view on the bene-
fits and concerns regarding the use of Al in a fertility clinic. Overall, 87% (n=180) provided text
responses.

Content analysis for the perceived benefits and concerns of the use of Al in a fertility clinic are shown
in Table 3. Both men and women felt that the biggest benefit of Al was its use as an assistant to a clin-
ician or embryologist; ‘Al can assist medical professionals in interpreting results’ and ‘[Al can] enhance cur-
rent decision making’. Women commented more frequently that efficiency was the second largest
benefit with Al ‘[can] identify something a human can’t more efficiently. Men commented more fre-
quently on the ability of Al to analyse data and trends; ‘accurately analysis of data, leading to better
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Table 3. Dominant themes for benefits of and concerns regarding Al.

Female responses n (%) Male responses n (%)
Benefit of using Al in a fertility clinic
1. Al as an assistant to clinician or embryologist 38 (33%) 6 (26%)
2. Improving efficiency 23 (12%) 5 (22%)
3. Analysing data and spotting trends 17 (10.9%) 6 (26%)
4. Reducing human error 15 (10.8%) 2 (9%)
5. Use of Al in administrative tasks 13 (7.7%) 2 (9%)
Concerns with use of Al in a fertility clinic
1. The replacement of humans with computers 37 (27%) 6 (25%)
2. Loss of empathy 29 (21%) 5 (20%)
3. Potential of Al to be wrong 32 (23%) 6 (33%)
4. A lack of evidence for Al in fertility 12 (8.7%) 2 (8%)
5. The need for Al to be monitored 11 (8.0%) 1 (4%)

*% does not equal 100, as not all responses included only dominant themes.

outcomes’. Reduction of human error was also noted as a potential benefit of Al ‘it could assist in
reducing human error if it is used in [tandem] with doctors’. The use of Al in administrative tasks was seen
as a potential benefit ‘Al can reduce administrative burden ... reduce repetitive decision-free admin tasks’.

Male respondents were most concerned about the possibility of Al being wrong, noted in 33% of
responses; ‘Al regularly makes mistakes, and cannot identify patterns on which it has not been trained’ and
‘Al is unreliable until proven otherwise’.

Women were most concerned about the replacement of humans by Al, indicated in 27% of
responses; ‘| wouldn't want it to replace human interactions’ and ‘there is no substitute for human judge-
ment’. Lack of empathy was a concern for respondents, ‘IVF patients also need the human support on
tough days ... the kind word, empathy and kindness from a doctor, nurse, embryologist, admit makes all the
difference’. Also the need for Al to be monitored was a theme noted in patients concerns, ‘I would like to
know it has gone through rigorous checks before being used in clinic decisions.’

Discussion

In recent years, there has been a significant growth in research into the use of Al within medicine and
the development of Al systems. However, there is a lack of comparative research on how patients per-
ceive Al, or to understand their concerns. This study is, to our knowledge, the first to examine differen-
ces in male and female patients’ perspective on the use of Al within a fertility clinic.

Al can be utilised at a number of steps during a patients’ fertility counselling, assessment or treat-
ment (Letterie, 2023). An Al platform can use up to 40 variables to give patients a personalised and
quantitative measure of the likely outcomes of fertility treatment (Choi et al., 2013), which can help
patients set their expectations for treatment outcome. Al platforms have been developed to guide
gonadotrophin dosing to optimise embryo yield and reduce the risk of ovarian hyperstimulation (Canon
et al, 2024). Al can assist with monitoring scheduling to limit the number of clinic visits without affect-
ing outcome and could also be used to decide optimal trigger day (Houri et al., 2023).

Main findings

While patients were comfortable overall with Al being utilised to assist with tasks such as embryo selec-
tion and clinical decisions, they were not comfortable with Al alone being used for semen analysis,
sperm selection or ultrasound interpretation. This finding is similar to previously published studies that
have shown patients prefer the use of Al as a tool to help physicians incorporate the most recent scien-
tific evidence into their decision making, while maintaining the Al platform under physician supervision
and control (Lennartz et al., 2021).

The loss of human interaction, and concern regarding the lack of empathy from Al platforms, along
with the desire for patients to be informed when Al is used during their treatment, should emphasise
the need for patients to be involved in the integration of Al into medicine. Al carries the risk of disrupt-
ing the patient-doctor relationship and there is also a need for medical professionals to be educated on
Al literacy and emotional intelligence (Sauerbrei et al., 2023).
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Strengths and limitations

Weaknesses of this study are the low response rate, that almost all participants were white, had com-
pleted third level education or above and were full-time employed. The respondents may not be fully
representative of the general population who undergo fertility treatment. It has been shown previously
that those with higher education status and of white ethnicity are more trustful of Al than those who
are less educated and from black, Asian and minority ethnic (BAME) populations (Aggarwal et al., 2021;
Yakar et al., 2022). Fewer men responded to our survey than women. As previously characterised by sev-
eral groups, including our own, it can be particularly challenging to engage men in fertility research
(Slauson-Blevins & Johnson, 2016). This survey was performed in a single location and, while offering
important insights into patients perceptions of Al, may not be reflective of other populations and health-
care settings.

The use of an open text qualitative approach has offered further insight into patients’ perceived ben-
efits and concerns with the use of Al. However, the use of focus groups or patient interviews would be
more reliable to gather in-depth information, permit thematic analysis and gain greater insight into
patient perceptions regarding Al use. Qualitative data results add nuance and depth to our quantitative
results, as they are based on an individual’s lived experience and give broader insight into how their
emotions shape their responses to a topic. It is evident from the qualitative responses that whilst
patients can envisage potential benefits with the use of Al, the lack of human interaction, oversight and
empathy shape their concerns.

Comparison with other studies

In the general population, patients seem to agree that the use of Al in healthcare will lead to improve-
ments. A UK-based survey of 408 patients investigated their perspectives on Al and machine learning
and found that 87% supported the use of anonymised patient data to develop Al systems to improve
outcomes. However, patients did have significant concerns regarding data security and privacy
(Aggarwal et al., 2021). Trust in Al has also been shown to vary by speciality. In a large Dutch survey
study of 1909 people on the use of Al in medicine, patients were found to have slightly more trust in Al
used in dermatology as compared to radiology or surgery (Yakar et al., 2022). Within this study, overall
people leaned towards a higher level of distrust of Al, however men were more trusting of Al as com-
pared to women.

Implications for clinical practise

Successful implementation of Al into routine clinical practice depends not only on model optimisation
and technical challenges therein, but also on patient trust and acceptance of Al (Aggarwal et al., 2021).
Other areas of healthcare have reported some concern from patients on how Al may affect their rela-
tionship with clinicians (van der Zander et al., 2022), trustworthiness of Al advice and the current lack of
regulatory oversight (Esmaeilzadeh, 2020; Scott et al., 2021). In ART, while current research is promising
and suggests a potential advantage of integrating Al as a decision support tool to improve embryo
selection and clinical pregnancy rates, patient perceptions regarding the use of Al within their fertility
treatment has to date been largely unexplored. This study shows how patients are optimistic about pos-
sible benefits of Al, but they also have concerns regarding its effect on human interaction and lack of
human oversight. These findings emphasise to healthcare providers the need for continued human over-
sight and patient interaction where Al platforms are introduced.

Our findings highlight that introduction of an Al platform into patient care must be done in an open
and informative manner to patients. Patients should always be informed when Al platforms are used in
their treatment and transparency when Al platforms make decisions should always be present.

Ethical concerns regarding Al are not unfounded. Al platforms are based on learned responses from
existing data, and therefore the risk of bias exists. Patients from lower socioeconomic groups and those
from minority groups will be less represented in the learned responses. This could lead to bias in Al plat-
forms and the potential for certain groups to benefit more from Al use than others (Olawade et al.,
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2025). The potential for data breaches or misuse of personal data is also an ethical concern that will
need to be addressed for Al platform integration (Afnan et al., 2021) through regulation. Clinicians must
be able to explain to patients why an Al platform has recommended a particular decision; lack of trans-
parency can lead to distrust (GhoshRoy et al., 2023).

Implications for future research

As further research is carried out using Al during fertility investigation and treatment, our findings pro-
vide compelling evidence that it will be important to actively involve patients when implementing Al in
fertility treatment, and that patient information and education will be a valuable component of this.

Future studies should aim to capture a larger and more diverse population, in particular different eth-
nic backgrounds and varying education status, to gain insight on their perceptions of the use of Al. As
Al becomes prevalent, not only within healthcare, future longitudinal studies can help to assess if
patients’ perceptions of Al evolve over time and how their experience with Al influences these
perceptions.

Technology acceptance models have two main components: that the technology will be useful and
that the technology will reduce effort (Yadegari et al., 2024). As shown in our results, patients do see Al
in fertility being potentially of benefit for saving time and improving efficiency, however they have yet
to see how the technology will be useful. Future research will therefore need to demonstrate the useful-
ness of Al within a fertility clinic, not only for overall clinical outcomes, but also how it can preserve
time and resources.

Conclusion

Overall, fertility patients have concerns regarding the introduction of Al into fertility care, with men
more likely than women to be comfortable with Al performing embryo selection, semen analysis, sperm
selection for ICSI and reporting an ultrasound.
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