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Background and Objective: While there is a substantial amount of research on risk perception, there has been less focus on the way
medical technologies are perceived by experts as opposed to lay individuals. We investigated the factors that may influence the risk
perception of healthcare workers (HCWs) and the general public regarding 3 distinct medical technologies: magnetic resonance
imaging (MRI), laser-assisted in situ keratomileusis (LASIK) and the Covid-19 vaccine.

Methods: A cross-sectional study conducted in 2021 among 2 populations: HCWs employed at a general public hospital and a sample
of outpatients and individuals who are not medical professionals. The participants completed an electronic questionnaire.

Results: In total, 739 respondents were included: 197 HCWs (26.7%) and 542 members of the public (73.3%). Most of the
respondents (89.4%) reported being vaccinated against Covid-19, 43.8% had previously undergone an MRI but 90% had not
undergone LASIK. Overall, all 3 technologies assessed in the study were rated by the respondents as having a high benefit and low
risk. HCWs and the public showed statistically significant differences in perceived risk towards MRI and LASIK, as well as in some of
the risk perception characteristics of each technology. In contrast, no differences in risk perception towards the Covid-19 vaccine were
found between HCWs and the public. Both study populations showed a significant negative correlation between trust in the MoH and
the perceived risk towards MRI and the Covid-19 vaccine. Both study populations regarded information provided by medical sources
as the most reliable for decision-making.

Conclusion: The perceptions and concerns towards medical technologies influence individuals’ behavior and acceptance of technol-
ogies. They are also essential for risk communication. The study contributes to the understanding of attitudes towards various medical
technologies, including risk perception, risk characteristics, trust and sources of information pertaining to each of the technologies, by
examining the differences between HCWs and the general public.
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Introduction

Innovative medical technologies have a significant impact on medical staff, patients, and the entire healthcare system.
Generally, there is a prevailing enthusiasm for innovation and an anticipation for added advantages. At the same time,
concerns and perceptions of patients and healthcare workers (HCWs) may impede the adoption and utilization of the
technology. Different factors, such as perceived risk and benefit, and characteristics of the technology and the user, can
influence the perceptions of medical technologies. The Covid-19 pandemic illustrated the importance of considering not
only the effectiveness and safety of a new technology, namely the Covid-19 vaccine, but also individuals’ own fears and
perceptions. Understanding and addressing these concerns were crucial in overcoming hesitancy and promoting wide-
spread immunization. Uniquely, this research examines personal perceptions of HCWs and the public towards medical

technologies.
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Understanding risk perceptions associated with medical technologies is important given its influence on individuals’
behavior and their willingness to accept and use the technology." It is also essential for effective risk communication.
Many studies conducted over the years have investigated the various factors influencing the evaluation and perception of
health risks by individuals. The psychometric paradigm has elucidated variations in perceptions of different risks and
investigated factors associated with risk characteristics, such as severity, familiarity, freedom to choose the technology,
and uncertainty.' Other studies have suggested that personal factors related to the “perceiver”, such as demographic
characteristics, knowledge, trust, worldview and belief, may also play a role.'*

The rapid advancement of technology has led to the implementation and utilization of new technologies in the health
system. However, comprehensive knowledge about potential health risks associated with their use sometimes remains
limited, potentially influencing risk perceptions towards these technologies. Psychometric studies have indicated that
activities or technologies are viewed as having greater risk when they are novel, relatively unknown, uncontrollable, or
involuntary.”’ Greater uncertainty and a lack of scientific knowledge about a risk contribute to an elevated perception of
that risk.®> Moreover, technologies and behaviors that are perceived as having greater risk are associated with lower
acceptance, whereas those with greater perceived benefits are more likely to be accepted.'® A more comprehensive
understanding of the mechanisms underlying a particular hazard allows more accurate assessments of the involved risk.'
While the evaluation of risks and benefits is pivotal in deciding whether to accept or reject a certain medical technology
or intervention, individuals, including HCWs, often lack accurate knowledge of the risk/benefit.'’ In the absence of
knowledge, trust in authorities and experts becomes integral to assessing the benefits and the risks associated with the
technology, potentially influencing its acceptance.'? Several studies have found a negative correlation between trust and
the perceived risk of technologies.”’14 For example, individuals’ trust in the government and in medical organizations/
professions affected their health behavior and willingness to receive vaccinations for influenza and Covid-19.">' Trust
can also be extended to the sources of information that individuals rely on in relation to various risks,'” and which
sources can be considered reliable for communicating such risks.

It is essential to understand the perceptions of HCWs and the public regarding the risks and benefits associated with
medicine and the use of medical technologies.'® Patients’ treatment choices, acceptance of vaccines or other medical
procedures and compliance with treatment regimens are likely to be influenced by their perceptions of risks and
benefits.'®!” Both HCWs and patients may overestimate the benefits or underestimate the risks of tests, treatments, or
procedures, potentially resulting in overutilization of some technologies if they are perceived to be safer than they are.”°
Conversely, they may overestimate the risk of a technology and refrain from using it even if it is essential for their
health.'®'*! Therefore, understanding risk perception is crucial for effective risk communication and patient education.
It can correct misconceptions among both HCWs and the public, reinforcing accurate beliefs.”* This, in turn, serves to
close the gap between their existing knowledge or perceived understanding of a risk and the necessary information,
facilitating well-informed decisions.

As experts are more likely to have greater knowledge about risks due to their training and experience, lay people and
experts often differ in their perceptions of the risks and benefits of various technologies.'” Several reasons were proposed
to explain the difference between experts and the public in terms of their perception of risk level. These include different
risk definitions, where experts prioritize the probability of risk whereas the public tends to focus on consequences,
perceived control, familiarity, professional roles, trust in industry, and authority.**

While there is a substantial amount of research on risk perception, there has been less focus on the way medical
technologies are perceived by experts as opposed to lay individuals. In this study we investigated the factors that may
influence the risk perception of “experts” (represented by HCWs) and “lay individuals” (the general public) regarding 3
distinct medical technologies that are utilized in the healthcare system, but still have limited accurate knowledge about
potential health risks associated with their use: magnetic resonance imaging (MRI), laser-assisted in situ keratomileusis
(LASIK)** and the Covid-19 vaccine - in terms of their indication, level of necessity and extent of patient freedom in
choosing to use the technology. These technologies also represent different perspectives of health interventions: MRI is
used for immediate diagnosis, LASIK is an invasive therapeutic intervention with short-term benefits, and vaccines are
a means of promoting long-term health. Examining personal attitudes and perceptions towards these technologies among
HCWs compared to the general public has not been reported in the literature to the best of our knowledge. Since our
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study was conducted only 3 months after the beginning of the national Covid-19 vaccination campaign, when available
information on the effectiveness and safety of the Covid-19 vaccine, including its adverse effects was scarce, it was
a unique opportunity to compare perceptions towards the new vaccine with two technologies that have different levels of
innovation: MRI which is an established and well-known technology and LASIK which is a technology with a specific
and narrow specialization intended for a more limited target population. This comparative examination, is innovative and
important for the existing research information on the Covid-19 vaccine.

Materials and Methods
Setting and Participants

The study was a cross-sectional survey that included 2 populations. The first consisted of HCWs employed at a general,
government-run, public 900-bed hospital located in central Israel. The study questionnaire was distributed via Email to
a distribution list consisting of 690 physicians, 1120 nurses, 30 radiology technicians and 800 management and
administration professionals. The second population comprised a sample of individuals from the public. These partici-
pants were recruited to the study through 2 methods: (1) via Email using the snowball method and (2) by selecting
a random sample of 600 ambulatory patients out of a total of 6041 who visited the outpatient clinics at the Medical
Center for consultation for chronic conditions between 1.1.21-31.3.21. Therefore, they represent the general public rather
than individuals with acute medical conditions. The selected patients were contacted by phone and interviewed in their
native language (Hebrew or Arabic). The survey was distributed in March 2021. The questionnaires were completed by
the respondents in a manner that assured anonymity. The study was conducted according to the guidelines of the
Declaration of Helsinki and approved by the Institutional Ethics Committee of Shamir Medical Center (approval number
ASF-0039-21, 9 February 2021). Informed consent was obtained from all subjects involved in the study.

Study Tool

The study team developed the electronic questionnaire by drawing upon a literature review on risk perception,
particularly according to the psychometric paradigm.®***® The initial questionnaire was completed by 15 respondents
and some of the items were modified after receiving their feedback. The final questionnaire consisted of 6 sections: (1)
Risk perception and risk characteristics relating to MRI, LASIK and the Covid-19 vaccine. (2) Trust in the Ministry of
Health (MoH)’s evaluation of the technology. (3) Effect of information sources on decision-making. (4) Health and
environmental accountability. (5) Experience in utilizing or undergoing procedures with the 3 technologies (6)
Sociodemographic questions (age, gender, marital status, number of children, education, profession, nationality, level
of religiosity, and income level). The participants were also asked to rate their health. Most of the questions were on a 10-
point Likert scale from 1 (to a very small extent) to 10 (to a very large extent).

Statistical Analysis

Statistical analysis was performed using SPSS version 28. The study populations’ characteristics and variables were
summarized using descriptive statistics. The Kolmogorov—Smirnov test was used to determine whether the research
variables were normally distributed. Since the risk perception variable was not normally distributed, a non-parametric test
was used. The Mann—Whitney U-test was used to compare HCWs and the public within each technology. Spearman
correlations were performed to determine the correlation between independent variables and the perceived risk associated
with the technologies. To create a general trust variable, a mean value was calculated for 5 items relating to trust in the
MoH (Cronbach’s alpha=0.938). A p-value lower than 0.05 was considered statistically significant.

Results

The study population included 739 respondents: 197 HCWs (26.7%) and 542 members of the public (73.3%). The
response rate was 197/2640 (11.9%) among HCWs and 203/600 (33.8%) among outpatients. A total of 339 participants
answered the survey using the snowball method (due to the nature of questionnaire dissemination, it was not possible to
measure the response rate of this subpopulation).

Risk Management and Healthcare Policy 2024:17 hetps: 1589

Dove:


https://www.dovepress.com
https://www.dovepress.com

Ramot and Tal Dove

Sociodemographic Characteristics of the Study Population

The participants’ sociodemographic characteristics are summarized in Table 1. The participants’ mean age was 44.4 £+
14.9 years (range: 18-81). Two-thirds of respondents were women (65.8%), and most (75.1%) were married or living
together with a partner. Most participants (69.9%) had an academic education. The mean level of income was 6.1 + 2.3
(out of a possible 10). Most of the respondents (89.3%) reported being vaccinated against Covid-19 and 43.8% of them
had previously undergone an MRI examination. Most of the respondents (90%) reported that they had not undergone
LASIK. The population of HCWs was statistically significantly older than the population comprising members of the
public, had a greater percentage of women, a higher percentage of individuals that were married or living with a partner,
fewer children on average, a higher percentage of secular individuals, a higher percentage of Jewish respondents, and
a higher mean level of income (Table 1).

Table | Respondents’ Sociodemographic Characteristics and Experience in Using the Technologies

Characteristic HCWs N=197 | Public N=542 | All N=739 | P value
Age, years, mean (SD) 46.2 (12.1) 43.7 (15.6) 444 (14.9) | <0.001
Gender, n (%)

Male 51 (25.9%) 202 (37.3%) 253 (34.2%) | 0.002
Female 146 (74.1%) 340 (62.7%) 486 (65.8%)

Marital status, n (%) <0.001
Married/living with a partner 163 (83.6%) 385(72%) 548 (75.1%)

Single 16 (8.2%) 101 (18.9%) 117 (16%)

Divorced 15 (7.7%) 29 (5.4%) 44 (6%)

Widowed I (0.5%) 20 (3.7%) 21 (2.9%)

Number of children, mean (SD) 2.3 (1.3) 3.0 (1.8) 2.8 (1.7) <0.001
Religion, n (%) <0.001
Jewish 174 (88.3%) 436 (80.4%) 610 (82.5%)

Moslem 14 (7.1%) 85 (15.7%) 99 (13.4%)

Christian 3 (1.5%) 20 (3.7%) 23 (3.1%)

Other 6 (3%) 1 (0.2%) 7 (0.9%)

Religiosity, n (%) <0.001
Secular 123 (62.8%) 165 (35.9%) 288 (43.9%)
Traditional 45 (23.0%) 107 (23.3%) 152 (23.2%)

Religious 28 (14.3%) 169 (36.7%) 197 (30.0%)
Orthodox-Jewish 0 19 (4.1%) 19 (2.9%)
Education, n (%) <0.001
Elementary School/High School 1 (0.5%) 134 (24.8%) 135 (18.3%)

Higher education (non-academic) 7(3.6%) 80 (14.8%) 87 (11.8%)

Bachelor’s degree 59 (29.9%) 195 (36.1%) 254 (34.5%)

Master’s degree or higher 130 (66%) 131 (24.3%) 261 (35.4%)
Profession, n (%)

Physician 87 (11.8%) NA NA

Nurse 110 (14.9%)

Income, mean* (SD) 6.9 (1.5) 5.8 (2.5) 6.1 (2.3) <0.001
Reported perceived health status, mean** (SD) | 8.22 (1.28) 7.99 (1.77) 8.05 (1.66) | 0.47
Received the Covid-19 vaccine 189 (95.9%) 471 (86.9%) 660 (89.3%) | <0.001
Had an MRI exam 89 (45.2%) 235 (43.4%) 324 (43.8%) | 0.3
Had LASIK surgery 19 (9.6%) 55 (10.1%) 74 (10%) 0.4

Notes: *On a scale of | (very low) to 10 (very high). **On a scale of | (not good) to 10 (very good).
Abbreviations: HCWs, healthcare workers; LASIK, Laser-assisted in situ keratomileusis; MRI, magnetic resonance imaging; SD, standard
deviation.
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Risk Perception and Perceived Risk Characteristics

The differences between HCWs and the public in technology-related perceived risk and risk perception characteristics are
shown in Table 2. Significant differences between HCWs and the public were found regarding the perceived risk and most risk
characteristics of LASIK. HCWs perceived the health risk of LASIK significantly higher compared to the public. They also
perceived lower knowledge of doctors regarding the technology, less freedom to choose LASIK technology and less trust the
MOH’s evaluation of the extent of risk regarding LASIK. The perceived risk, perceived benefit and perceived severity of
health risk involved with MRI was higher among the public compared to HCWs. The public’s perceived severity of health risk
involved with Covid-19 vaccines was also higher than that of HCWs, whereas HCWs’ perceived the benefit from Covid-19
vaccines higher than the benefit perceived by the public. HCW’s subjective knowledge about the health risk of each of the 3
technologies and their familiarity was statistically significantly higher than that of the public.

The results shown in Table 3 demonstrate statistically significant correlations between most risk characteristics and
the perception of risk of each of the technologies. These correlations were also tested separately for each population
group. The correlation pattern among the groups was similar for all variables except for subjective knowledge. Among
HCWs, a statistically significant negative correlation was observed between subjective knowledge and risk perception (»
[540]=—.320, p<0.001), while among the public no such correlation was found. The difference between the correlations
in the 2 population groups was statistically significantly different (z=3.3036, p=0.001). In contrast, among the public,

Table 2 Differences Between HCWs and the General Public in Technology-Related Perceived Risk and Risk Perception
Characteristics

Characteristic HCWs N=197 Mean Rank Public N=542 Mean Rank z p-value
Mean (SD) Mean (SD)
Covid-19 vaccine
Risk perception 3.16 (2.20) 383.65 3.14 (2.38) 365.04 1.071 0.284
Benefit 9.45 (1.22) 407.63 8.90 (1.99) 356.32 3.395 <0.001
Subjective knowledge 7.07 (2.19) 467.7 5.38 (2.72) 334.49 7.548 <0.001
Familiarity 6.07 (2.41) 407.81 5.42 (2.66) 356.26 2.922 0.003
Severity 3.85 (1.95) 322.27 4.79 (2.75) 386.05 3.631 <0.001
Perceived objective scientific knowledge 6.36 (2.17) 354.84 6.54 (2.42) 375.51 1.174 0.24
Freedom to choose the technology 8.37 (2.25) 355.18 8.27 (2.69) 374.04 I.15 0.25
Trust in healthcare providers’ evaluation 751 (2.08) 366.9 7.36 (2.52) 370.45 0.203 0.839
MRI
Risk perception 2.49 (2.04) 305.18 327 (2.17) 393.56 5.089 <0.001
Benefit 8.04 (2.51) 288 9.27 (1.36) 399.8 7.071 <0.001
Subjective knowledge 7.39 (2.43) 495.34 4.99 (2.91) 324.44 9.676 <0.001
Familiarity 7.52 (2.46) 459.21 5.97 (2.80) 336.83 6.949 <0.001
Severity 3.02 (2.04) 260.79 4.82 (2.64) 409.69 8.462 <0.001
Perceived objective scientific knowledge 8.30 (1.91) 340.66 8.67 (l.61) 380.66 2.343 0.019
Freedom to choose the technology 8.50 (2.32) 367.01 8.67 (2.00) 371.09 0.246 0.805
Trust in healthcare providers’ evaluation 8.48 (1.70) 361.16 8.46 (1.93) 373.21 0.705 0.481
LASIK
Risk perception 4.52 (2.07) 414.58 3.96 (2.39) 353.8 3.455 <0.001
Benefit 6.61 (2.35) 353.95 6.78 (2.65) 375.83 1.243 0214
Subjective knowledge 5.18 (2.65) 409.88 4.50 (2.79) 354.09 3.169 0.002
Familiarity 6.38 (2.55) 42229 5.41 (2.83) 348.84 4.174 <0.001
Severity 5.61 (2.32) 345.14 6.01 (2.82) 3777 1.85 0.064
Perceived objective scientific knowledge 7.48 (2.23) 312.84 8.22 (2.02) 390.78 4.493 <0.001
Freedom to choose the technology 5.50 (2.74) 334.19 6.13 (2.95) 383.02 2.767 0.006
Trust in healthcare providers’ evaluation 7.23 (2.11) 331.65 7.61 (2.32) 383.94 2.988 0.003

Notes: The characteristics were assessed on a |0-point Likert scale from | (to a very small extent) to 10 (to a very large extent).
Abbreviations: HCWs, healthcare workers; LASIK, Laser-assisted in situ keratomileusis; SD, standard deviation.
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Table 3 Correlation Between Risk Characteristics and Risk Perception (n=739)

Risk Characteristic Covid-19 Vaccine MRI LASIK
Benefit —0.424%+% —0.188%+ | —0.264%+*
Subjective knowledge —0.027 —1.182% | 0.]79%+*
Familiarity —0.115%* —-0.092* 0.064
Severity 0.4 9+k 0.479++% 0.352%#*
Perceived objective scientific knowledge —0.4 2%+ —0.250%FF | —0.26|*¥*
Freedom to choose the technology —0.466%+* —0.343%* | —0.355%F*
Trust in healthcare providers’ evaluation —0.438++* —0.292%F | —0.253%F*
Trust in MoH-Total —0.33 1% —0.175%FF | — |97k

Note: *p<0.05 **p<0.01 ***p<0.001.
Abbreviations: LASIK, Laser-assisted in situ keratomileusis; MRI, magnetic resonance imaging.

a statistically significant positive correlation was observed between subjective knowledge and risk perception (r[538]
=.240, p<0.001), while no correlation was found between these variables among HCWs (Table 3). The difference
between the correlations in the 2 population groups was statistically significantly different (z=2.026, p=0.043)).

Statistically significant negative correlations were found between trust in the MoH and the perceived risk towards
each of the technologies. These correlations were also tested separately for each population group, but a statistically
significant difference between HCWs and the public was observed only for LASIK (z=2.086, p=0.037). Among HCWS
no correlation was found between trust in the MoH and the perceived risk towards LASIK, while among the public
a statistically significant negative correlation was found (#[540]=—.240, p<0.001).

Influence of Information Source

Recommendation from a medical source was given the highest score for decision-making followed by personal
experience, information from scientific articles and family/friends, media and recommendation from religious leaders.
As shown in Figure 1, HCWs rated recommendation from a medical source the highest among all information sources for
making decisions, followed by scientific articles and personal experience. Members of the public also rated recommen-
dations from a medical source the highest, but gave higher scores to information from family or friends and personal
experience than information from scientific articles. Recommendations from a religious leader or an authority figure were
given the lowest score by both study populations.

Information sources
Recommendation from leader/authority figure —
ey

Recommendation from medical source

M General public ®HCWs

Figure | Influence of information sources on decision making of HCWs and the public. Significant differences between HCWs and general public. P<0.001
(Recommendations from a religious leader or an authority figure: p=0.02).
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Table 4 Correlation Between Information Sources and Risk Perception (n=739)

Information Sources Covid-19 Vaccine MRI LASIK
Family/Friends —0.026 0.037 —0.13 %
Personal experience 0.001 —0.130%+* -0.012
The media —-0.062 0.043 —0.1 4%
Scientific articles 0.003 —0.143%+* 0.052
Recommendation from medical source —0.15 |#wx —0.249%*+* -0.022
Recommendations from a religious leader/authority figure 0.096 0.143%%* 0.13 %%k

Note: *p<0.01 **p<0.001.
Abbreviations: LASIK, Laser-assisted in situ keratomileusis; MRI, magnetic resonance imaging.

The use of recommendations from medical sources for decision-making was negatively and significantly correlated
with the perceived risk towards the Covid-19 vaccine (Table 4). The use of recommendations from medical sources and
family or friends, and the use of information from scientific articles were all negatively and significantly correlated with
the perceived risk towards MRI. Similarly, information from family/ friends and from the media were negatively and
positively correlated with the perceived risk towards LASIK. The perceived risk towards MRI and LASIK were both
positively correlated with recommendations from a religious leader or an authority figure.

Effect of Gender on Risk Perception

A statistically significant difference in risk perception of the Covid-19 vaccine and LASIK was found between men and
women (z=—2823, p=0.005, and z= —2.299, p=0.022, respectively). Specifically, risk perception was higher among
women compared to men.

Effect of Willingness to Get Vaccinated Against Influenza and Risk Perception
A statistically significant negative correlation was found between willingness to get vaccinated against influenza and
perceived risk towards the Covid-19 vaccine (r[736]=—.195, p<0.001) and MRI (r[736]=—.126, p<0.001).

Discussion

The results of the study provide a broad overview of the risk perception of HCWs and the public towards different medical
technologies including risk characteristics (perceived benefit, severity, familiarity, freedom of choice and scientific knowl-
edge), trust and information sources. Despite a large number of studies done on risk perception, including studies that
examined risk perceptions toward various risks including drugs, medical procedures and technologies, and non-medical

risks,*?

the research is unique in examining and focusing on attitudes and risk perceptions towards various medical
technologies, including a new vaccine. A comparative examination of the attitudes towards the Covid-19 vaccine compared
to new medical technologies, is innovative and important for the existing research information on the vaccine. Especially
due to the fact that the study was conducted only 3 months after the beginning of the Israeli national vaccination campaign,
when available information on the effectiveness and safety of the vaccine, including its adverse effects were limited.
Overall, all 3 technologies assessed in the study were rated by the respondents as having a high benefit and low risk.
This finding corroborates previous studies on perceived risk-benefit, where technologies that were viewed as beneficial
were associated with lower perceived risks than technologies that were not considered beneficial.'' Surveys conducted in
several countries demonstrated that the public generally viewed medications and/or medical devices as having high

benefits and low risks.'*2%23

Differences Between HCWs and the General Public in Perceived Risk and Risk

Perception Characteristics Related to the Technologies
HCWs and the general public showed statistically significant differences in perceived risk towards MRI and LASIK, as
well as in some of the risk perception characteristics of each technology. In contrast, no differences in risk perception
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towards the Covid-19 vaccine were found between HCWs and the general public. These results are in line with previous
studies on other hazards or technologies which also found differences and similarities in experts’ and laypeople’s risk
perceptions.'”*> As expected, HCWs’ subjective knowledge of the technologies’ health risks and their familiarity was
significantly higher than those of the general public. Their confidence in their perceived knowledge and familiarity with
possible risks pertaining to the use of the 3 medical technologies can be explained by their profession, as physicians and
nurses are more familiar with medical technologies and generally more aware of risks emerging during treatment. It
should be noted that HCWs’ subjective knowledge does not necessarily reflect their actual knowledge. Research has
shown that people overestimate their knowledge even in contexts in which they are not professionally engaged.”’
Therefore, although we made an effort to estimate the respondents’ objective knowledge, we refer to their perceived
knowledge. The perceived health risk of LASIK was rated higher by HCWs compared to the public. In addition, the
perceived extent of knowledge that doctors have about this risk, the extent of freedom of choice and perceived trust in
healthcare providers’ evaluation of the risk were all rated lower by HCWs compared to the public. These results indicate
that HCWs have lower confidence in LASIK compared to the other technologies. This may be explained by the nature of
the technology as an invasive surgery and its level of necessity. Individuals often undergo LASIK for aesthetic purposes
rather than medical ones, therefore, the medical necessity for undergoing such surgery is relatively low. Additionally,
although LASIK is one of the most performed kerato-refractive surgeries globally and there is a general agreement that it
is safe and effective, the procedure is invasive, involving pain and a recovery process. Higher future risk to damage the
cornea by minor trauma following the procedure was widely discussed, and in general, loss of sight is considered
a remarkable disability. Indeed, it has been shown that technologies that are in prolonged or close contact with the body
are regarded as having greater risk.”®

Furthermore, although it is expected that their training and experience renders HCWs as experts who should be more
familiar or knowledgeable about medical technologies, and therefore perceive them as less risky compared to the
public,”” it depends on their field of expertise.*® It is possible that in the context of LASIK, HCWs should not be
treated as knowledgeable “experts”. Unlike MRI, which is a familiar technology in daily use and we can assume HCWs
perceive it as having a lower risk compared to the the public, LASIK is a narrower specialty of ophthalmologists. Hence,
HCWs’ perceptions emerge from individual fears rather from than their professional position and knowledge. This is
underscored by the fact that HCWs were asked how they personally perceive the technologies’ extent of risk (rather than
how they perceive the risk to their patients).

When individuals do not have information on hazards of activities or technologies, they tend to rely on assumptions
or intuitive judgments that are based on simplified decision-making, otherwise known as heuristics.'”' For example,
individuals may judge a technology/medical treatment as having high benefits and low risks if their feelings about it are
positive, and vice versa. Accordingly, it is plausible that the greater perceived risk of LASIK compared to that of the
other technologies may arise from the negative feelings related to the use of technology.

The perceived risk and benefit, and the perceived severity of health risks associated with MRI were higher among the
public compared to HCWs. Used for disease detection, diagnosis, and treatment monitoring,>> MRI is generally
considered a safe technology®® compared to diagnostic tools utilizing ionizing radiation, such as computed tomography
(CT), for which the harmful effects on human health, such as DNA damage, are well established. The available data on
possible health effects of MRI are not sufficient to draw any conclusions.>* A high perceived benefit of MRI was reported
in other studies and could be attributed to its non-invasive nature and wide use for diagnosis.'® Furthermore, radiation
exposure during medical interventions is generally accepted.’® As the potential benefits associated with the exposure
outweigh the accompanying risks. However, the public also perceived the technology as having a higher health risk
compared to HCWs, probably because the public had limited and different knowledge than that of HCWs. Additionally,
negative feelings like fear of closed places or an unpleasant personal experience can affect their risk assessment.

Interestingly, no difference was found in risk perception towards the Covid-19 vaccine between HCWs and the
general public. In Israel, as of March 2021, the rate of immunization with the Pfizer-BioNTech mRNA vaccine was one
of the highest in the world.*® The current study was conducted only 3 months after the beginning of the national
vaccination campaign, when available information on the effectiveness and safety of the vaccine, including its adverse
effects were limited. Vaccines are usually perceived as having low risks and high benefit.” However, Covid-19 vaccine
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hesitation was observed among both HCWs and the public, probably due to the short development time of the vaccine,
and concerns about its claimed safety and effectiveness. It was suggested that when a risk is relevant and concrete, like
the Covid-19 pandemic, HCWs may behave like the general population.’’ Studies on Covid-19 vaccination among
HCWs demonstrated concerns about the vaccine’s fast development and approval, safety, and effectiveness.*®*° In such
cases, it was suggested to treat HCWSs as complex individuals with personal lives, values, and opinions that impact their
attitudes, hesitancy, and behaviors towards disease prevention interventions and not only as an extension of healthcare
systems.*” At the same time, it can be assumed that as HCWs were more exposed to patients with Covid-19 and to the
mortality caused by the disease, they had a higher perceived fear of the disease and higher perceived benefit of the
vaccine compared to the general public.

Correlation Between Risk Characteristics and the Perception of Risk

Our analysis showed a correlation between most risk characteristics and risk perception. Characteristics such as benefit,
familiarity, freedom to choose the technology, and knowledge have been previously associated with risk perception.* All
correlation variables, except for subjective knowledge, showed similar patterns in both study populations. Among the
public, higher subjective knowledge on LASIK was correlated with higher risk perception and vice versa, but no such
correlation was observed among HCWs. Other studies have reported mixed findings on the relationship between
subjective knowledge and risk perception.*’ The public’s subjective knowledge may be influenced by the information
they gather from the media or friends, which may increase their concerns or negative feelings towards LASIK. Among
HCWs a statistically significant negative correlation between subjective knowledge and risk perception was found for the
Covid-19 vaccine, while such correlation was not found among the public. Professionals’ knowledge about health risks
may decrease their risk perception.

Trust

Both study populations showed a significant negative correlation between trust in the MoH and the perceived risk
towards MRI and the Covid-19 vaccine, corroborating findings of other studies.'**® For example, people perceive
radiation-based or chemical-based medical technologies as having greater benefit and less risk compared to industrial
technologies. This difference was attributed to the high level of trust in the doctors in charge of the technology, which
contributes to its acceptance.*” However, among HCWs no correlation was found between trust in the MoH and the
perceived risk towards LASIK. This could be attributed to the differences in the level of personal knowledge between
HCWs and the public regarding LASIK. When there is no personal knowledge about a risk, lay individuals rely on trust
for judging risk-benefit. In contrast, when people were knowledgeable about risks, no significant correlations between
social trust and judged risks and benefits were found,'' therefore we assume that HCWs perceived their knowledge as
adequate to assess the risks of LASIK without relying on the MoH.

Influence of Information Source

Our results showed that HCWs seek information from scientific articles regarding medical technology, which is reason-
able given their professional field. Other studies that examined the use of information sources for decision-making on
prescription medicines® and health risks* also reported that individuals rely more on medical sources compared to the
media. Differences between HCWs and the general public in rating the information sources are also in line with the
literature,” Both groups rated recommendation from a medical source the highest among all information sources for
making decisions followed by scientific articles and personal experience for HCWs, and information from family or
friends and personal experience for the public.

A negative correlation was found between relying on recommendations from medical sources for making decisions
and the perceived risk towards the Covid-19 vaccine and MRI. Information from scientific articles and family/friends
were also negatively correlated with the perceived risk of MRI. This emphasizes the importance of HCWs in commu-
nicating risks and minimizing hesitancy to the Covid-19 vaccine and undergoing MRI. As for LASIK, the results showed
the influence of information from family/friends and the media as these were negatively correlated with the perceived
risk. When evaluating technologies, lay people often use mental shortcuts (heuristics) in order to assess the frequency or
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probability of an event. For example, they may have low risk perception of LASIK if they have family and friends with
positive experiences with this technology.

Recommendations from a religious leader or an authoritative figure were positively correlated with the perceived risk.
A possible explanation for this could be that people turn to religious leaders or authoritative figures due to a high
perceived risk towards the technology. In accordance with the literature, we have found that women perceived risk higher
than men.'” A significant negative correlation was also found between individuals who tended to get vaccinated against
influenza and the perceived risk towards the Covid-19 vaccine. This is also in line with other studies that reported

a correlation between influenza vaccination and Covid-19 vaccine acceptance.****

Strength and Limitations
The study’s strength lies in its comparative analysis of attitudes and risk perceptions towards 3 different medical
technologies (MRI, LASIK and the Covid-19 vaccine) and between 2 populations in a large sample in Israel.

The study’s novelty lies in examining risk perception towards 3 different medical technologies in comparison between
HCWs and the general public. The study also adds to the existing knowledge about the new Covid-19 vaccine, by
comparing perceptions towards the vaccine with two other medical technologies. Moreover, the study sheds light on the
perceived familiarity of both - HCWs and the general public and their perceived trust in healthcare providers’ evaluation
of the risk. The study also has some limitations. First, the general population was represented by a convenience sample.
In addition, outpatients (which also represented part of the general public in this study) and the HCWs were recruited
from a single medical center. Therefore, the study results may not be generalizable to the entire Israeli population or to all
HCWs. Second, due to the cross-sectional design, inferences about causality cannot be drawn. Third, although we had
intended to examine objective knowledge regarding the health risk involved in the use of technologies, the respondents’

answers were not satisfactory and it was not possible to gain any conclusions from them.

Conclusions

This study contributes to the understanding of the factors that influence risk perception towards various medical
technologies, including risk characteristics, trust and sources of information pertaining to each of the technologies
assessed by examining the differences between HCWs and the general public.

The perceptions and concerns towards medical technologies have important clinical implications as they influence
individuals’ behavior and acceptance of technologies affecting healthcare. They are also essential for risk communication.

Although all the medical technologies were perceived as having a high benefit and low risk, differences in perceptions
between HCWs and the public were observed regarding MRI and LASIK. These differences may be attributed to the
profession and knowledge gaps. Therefore, it is important to provide accurate information about the risks involved in medical
technologies, which should be adapted to the population in question. HCWs must be given accurate information about the risks
of MRI, including the involved radiation, to enable them to make an informed decision about themselves and their patients.

Individuals’ decision to use certain medical technologies reflects their freedom of choice which was found to be
correlated with risk perception.

The study also showed that HCWs may have concerns regarding the use of medical technologies, such as a new
vaccine or surgical procedure, that are not necessarily related to their professional knowledge. Identifying concerns or
other barriers to the use of medical technologies is especially important due to HCWSs’ role in influencing patients’
decision-making. This influence was highlighted by the fact that both study populations regarded information provided
by medical sources as the most reliable for decision-making.

Importantly, the perceived risk towards the 3 medical technologies was dramatically reduced with increased trust
towards the MoH. Therefore, providing true and accurate information and strengthening trust in the MoH may also
reduce perceived risk towards medical technologies, and help people make an informed decision about using them

properly.
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