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Clinical genomics professionals frequently encounter decisions regarding the disclosure of incidental findings (IFs) arising from 

genetic research. While previous studies suggest that research participants are generally interested in receiving IFs, there is 

ongoing debate about the extent of researchers’ obligations to return such findings. This study aimed to investigate the attitudes 

and perspectives of clinical genomics professionals toward returning IFs in genomic research. A national survey was conducted 

among 113 clinical genomics professionals using convenience sampling. A self-administered questionnaire assessed 

participants’ attitudes toward IF disclosure, perceived responsibilities for returning IFs, and perceived barriers to disclosure. 

Descriptive statistics were used to summarize the responses. Of the respondents, 65 (57.5%) had encountered IFs in their 

practice, while 31 (27.4%) expressed discomfort discussing IFs with research participants. Fewer than one-third reported the 

existence of formal guidelines for managing IFs. A majority indicated willingness to disclose IFs depending on disease risk: 84 

participants (80%) for risks ≥50%, and 69 participants (62.7%) for risks between 6–49%. Notably, 36 respondents (31.9%) 

reported feeling no obligation to return IFs. Clinical genomics professionals generally hold positive attitudes toward the return 

of IFs, although a subset perceives no duty to do so. The development of detailed, standardized guidelines is essential to support 

professionals in managing incidental findings responsibly. 
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Background 

Advances in genomic technologies have transformed 

medicine, providing clinicians with powerful tools for 

prevention, prediction, and diagnosis across a wide range 

of health conditions [1]. Genomic research generates vast 

amounts of data, offering significant potential benefits, 

but it also frequently uncovers information unrelated to 

the primary objectives of the study. 

Incidental findings (IFs) are defined as “discoveries 

about an individual research participant that have 

potential health or reproductive significance, identified 

during the course of research but beyond the study’s 

original aims” [2]. The return of IFs in genomic research 

remains ethically and legally debated. Central to this 

debate is whether researchers should disclose such 

findings, and if so, which types of results should be 

shared and by whom. Additional complexities arise from 

issues such as misattributed paternity or clinically 

actionable variants [3]. IFs may reveal a participant’s 

genetic predisposition to disease, susceptibility to future 
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conditions, or sometimes unexpected information about 

family members [2]. 

Studies indicate that many research participants wish to 

receive IFs, regardless of their clinical significance or 

actionability [4–7]. Providing clinically relevant 

information is argued to respect participants’ autonomy, 

demonstrate concern for their well-being, and reinforce 

the fiduciary relationship between researchers and 

participants. However, some scholars contend that, 

unlike physicians, researchers do not have a duty to act 

in participants’ health interests. Unlike clinical settings, 

researchers typically do not maintain ongoing 

responsibility for participants’ health [8–10]. 

Conversely, other experts argue that researchers do have 

a general duty to return IFs when specific conditions are 

met [11, 12]. Proposed criteria for this obligation include: 

• Analytical validity of the findings 

• Compliance with applicable laws for disclosure 

• Participant consent for receiving individual findings 

• Findings indicating a substantial risk for a serious 

health or reproductive condition 

• Clinical actionability of the results 

Several guidelines address the return of IFs. The 

American College of Medical Genetics and Genomics 

(ACMG) recommends that clinically actionable 

secondary findings from sequencing be returned to 

patients, with an option to opt-out [1]. In research 

contexts, the National Heart, Lung, and Blood Institute 

(NHLBI) advises returning genetic results when disease 

risk is significant, morbidity is high, and effective 

interventions exist [13]. These recommendations imply 

that researchers may bear an ethical obligation to return 

certain results meeting these criteria. 

Despite extensive literature on IFs, there is a notable gap 

regarding the perspectives of clinical genomics 

professionals in Saudi Arabia. This study aims to explore 

their attitudes toward disclosing IFs, their perceived 

responsibilities in returning these findings, and the 

barriers encountered in practice. 

Methods 

This cross-sectional study employed both online and 

paper-based self-administered questionnaires to collect 

data from clinical genomics professionals. Eligible 

participants were identified through the Saudi Society of 

Medical Genetics membership database and by searching 

for genomic scientists employed at healthcare institutions 

and universities across Saudi Arabia. Professionals 

involved in genomic research or testing were recruited 

using a convenience sampling approach. Clinical 

genomic professionals in this context are defined as 

clinicians who generate differential diagnoses, manage 

treatment for patients with genetic conditions, and 

provide genetic counseling. 

Potential participants were contacted up to three times. 

The initial invitation, followed by two reminder emails 

for non-respondents, included a link to the online 

questionnaire. For those unreachable via email, paper-

based questionnaires were distributed. Data collection 

occurred from March to October 2019. 

The questionnaire (see Additional file 1) was developed 

based on a comprehensive literature review and consisted 

of four sections. The first section captured demographic 

information. The second assessed participants’ attitudes 

toward factors influencing the disclosure of incidental 

findings using a 5-point Likert scale; these questions 

were adapted from Lohn et al. [14] and Berg et al. [14, 

15]. The third section evaluated participants’ perceptions 

of their duties regarding IF disclosure, informed by 

consultations with two internal genomics professionals 

and a bioethicist, and based on Ewuoso et al. [16]. The 

final section explored barriers to returning IFs, adapted 

from Ramoni et al. [17]. For analysis, responses of 

“strongly agree” and “agree” were combined into a single 

“acceptance” category, and “strongly disagree” and 

“disagree” were grouped as “non-acceptance.” 

The questionnaire underwent face and content validation 

by four experts who assessed readability, clarity, and 

comprehensiveness. Items identified as unclear or 

ineffective were revised. Internal consistency was high, 

with Cronbach’s alpha values of 0.805 for the attitudes 

scale, 0.769 for the perception scale, and 0.702 for the 

barriers scale. 

Descriptive statistics, including frequencies, percentages, 

means, and standard deviations, were used to summarize 

participant characteristics and study outcomes. The study 

protocol was approved by the Institutional Review Board 

of King Fahad Medical City. Completion of the 

questionnaire implied informed consent. 

Results 

Out of 180 invited clinical genomics professionals in 

Saudi Arabia, 113 completed the survey, yielding a 

response rate of 62%. Respondents had a mean age of 
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39.6 ± 8.0 years. Most participants were male (n = 69, 

61.1%). Educational backgrounds and workplaces 

varied, with the majority holding a Ph.D. (n = 66, 58.8%) 

and 78 participants (69%) reporting employment in 

healthcare settings (Table 1). 

Table 1 Participants’ characteristics 

Variables n (%) 

Age (mean ± SD) 39.6 ± 8.00 

Sex  

Male 69 (61.1) 

Female 44 (38.9) 

Level of education  

Bachelor 13 (11.5) 

Master 34 (30.1) 

PhD 66 (58.4) 

Years of experience (mean ± SD) 11.11 ± 10.00 

Affiliation  

Health 78 (69) 

Academic 35 (31) 

Country in which you received your 

most senior training 
 

Saudi Arabia 41 (36.3) 

USA 25 (22.1) 

Canada 15 (13.3) 

Europe 25 (22.1) 

Others 7 (6.2) 

Guidelines on IFs available in your 

workplace 
 

Yes 34 (30.1) 

No 46 (40.7) 

I do not know 33 (29.2) 

Did you encounter IFs in your research practice or by your 

colleague? 

Yes 65 (57.5) 

No 48 (42.5) 

Comfort in discussing IFs with 

research participants 
 

Comfortable 82 (72.6) 

Uncomfortable 31 (27.4) 

 

When questioned about the existence of guidelines for 

reporting incidental findings, over two-thirds of 

respondents either reported a lack of guidelines or were 

uncertain of their availability. Nonetheless, 65 

participants (57.5%) indicated that they had encountered 

IFs in their own research or through colleagues, while 

slightly more than one-quarter expressed discomfort in 

discussing these findings with research participants. 

Table 2 summarizes participants’ attitudes regarding 

factors influencing IF disclosure. Approximately two-

thirds of respondents identified the participant’s age and 

the potential psychosocial impact of the findings as 

important considerations in deciding whether to disclose 

IFs. Additionally, a majority (n = 57, 75.9%) agreed that 

IFs should be returned to research participants if they had 

expressed a desire to receive such information during the 

informed consent process. 

Table 2. Attitudes toward factors associated with disclosure of incidental findings 

Strongly agree + agree Neutral 
Strongly 

disagree + disagree 

Age of research participant 75 (66.4) 31 (27.4) 7 (6.2) 

Psychosocial impact of the IFs 79 (69.9) 26 (23) 8 (8.1) 

The test is analytically valid 84 (75.7) 21 (18.9) 6 (5.4) 

The study participant wanted to receive the IFs during informed 57 (75.9) 

consent 
12 (10.7) 13 (13.4) 

Severity of the condition    

Serious and preventable/treatablea 97 (85.8) 9 (8) 7 (6.2) 

Serious and not preventable/treatablea 65 (57.5) 30 (26.5) 18 (15.9) 

Serious, late‑onset and 

preventable/treatablea 
92 (81.4) 14 (12.4) 7 (6.2) 

Not‑serious and preventable/treatable 92 (81.4) 13 (11.5) 8 (7.1) 

Not‑serious and not preventable/treatable 54 (48.2) 39 (34.8) 19 (17) 

Likelihood of disease threat    

The chance < 1% (rare) 30 (27.3) 34 (30.9) 46 (41.8) 

The chance 1–5% (few) 46 (41) 31 (27.7) 35 (31.2) 
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The chance 6–49% (some) 69 (62.7) 24 (21.8) 17 (15.5) 

The chance ≥ 50% (most) 84 (80) 12 (11.4) 9 (8.6) 

Burden of intervention    

Very low burden 40 (47.6) 34 (32.4) 21 (20) 

Somewhat burdensome 59 (54.7) 37 (34.3) 12 (11.1) 

Moderately burdensome 74 (69.2) 25 (23.4) 8 (7.4) 

Highly burdensome 81 (75) 18 (16.7) 9 (8.3) 

Not serious: not life threatening 
a Serious: life threatening 

Participants were asked about their willingness to return 

incidental findings based on factors such as disease 

severity (serious versus non-serious), availability of 

prevention or treatment, likelihood of disease occurrence, 

and the burden of intervention. Most respondents 

considered it acceptable to disclose IFs regardless of 

disease severity or whether the condition was preventable 

or treatable. Acceptance of disclosure increased as the 

probability of disease occurrence rose: 84 participants 

(80%) indicated they would return IFs when the risk was 

≥50%, and 69 participants (62.7%) would do so for a risk 

of 6–49%. Additionally, around three-quarters of 

respondents supported returning IFs even when the 

associated intervention carried a high burden. 

Over two-thirds of participants agreed that IFs from 

genomic studies should generally be available to research 

participants, and 81 respondents (71.6%) believed 

participants should have the option to select which IFs 

are disclosed to them. Notably, 36 participants (31.9%) 

felt they could independently determine which IFs to 

return, and an equal proportion (31.9%) reported feeling 

no obligation to disclose incidental findings (Table 3). 

Table 3. Study participants’ perception of the duties to return IFs 

 Strongly 

agree + agree 
Neutral 

Strongly 

disagree + disagree 

IFs from genome studies should be made available to 

research participants? 
77 (68.1) 23 (20.4) 13 (14.5) 

Research participants should have a choice on what IFs 

are disclosed to them? 
81 (71.6) 18 (15.9) 14 (12.4) 

Research participants alone should make the decision on 

what IFs are disclosed to them? 
61 (55) 27 (24.3) 23 (20.7) 

I can decide what IFs are disclosed to research participants 

(e.g. only serious and treatable conditions)? 
36 (31.9) 29 (25.7) 48 (42.4) 

Research participants have the right to make decisions 

about receiving IFs if they have no prior knowledge or 

family history of the conditions listed? 

61 (55) 27 (24.3) 23 (20.7) 

I can override the research participant’s wishes if they 

consider it is not in their best interest to disclose a 

particular IF? 

36 (31.9) 29 (25.6) 48 (42.5) 

I can override the research participant’s wishes if they 

consider it is not in the best interest of their family 

members to disclose a particular IF? 

35 (31) 34 (30.1) 44 (38.9) 

I have no obligation to return Ifs 36 (31.9) 39 (34.5) 38 (33.6) 

Participants identified a range of obstacles to returning 

incidental findings. The most frequently cited barrier was 

the uncertain clinical utility of genetic research results, 

reported by 93 respondents (83%). Other notable barriers 

included the requirement to use clinically certified 

laboratories (n = 75, 66.4%), the risk that research 

participants might misinterpret the findings (n = 73, 

64.6%), the potential for causing emotional distress 

(61%), concerns about the adequacy of clinical follow-up 

(n = 73, 64.6%), and the necessity of ensuring access to 

trained clinicians after disclosure (51%) (Table 4). 



 

 

Table 4. Barriers to the return of IFs 

Barriers Major barrier Minor barrier 

Uncertain clinical utility of IFs 93 (83.0) 19 (17.0) 

Possibility that participants will misunderstand IFs 73 (64.6) 40 (35.4) 

Potential for causing emotional harm to the study participants 63 (55.8) 50 (44.2) 

Need to ensure access to trained clinician after disclosure of IFs 70 (61.9) 43 (38.1) 

Potential for loss of confidentiality 72 (63.7) 41 (36.3) 

Possibility that association with IFs may not be valid 68 (60.7) 44 (39.3) 

Need to use a clinically certified lab 75 (66.4) 38 (33.6) 

Concern about adequacy of clinical follow‑up 73 (64.6) 40 (35.4) 

Potential to distort the line between research and clinical care 54 (47.8) 59 (52.2) 

Possibility of social discrimination 65 (57.5) 48 (42.5) 

Concern over liability for adverse outcomes of IFs disclosure 65 (57.5) 48 (42.5) 

Time commitment required to return IFs 52 (46.0) 61 (54.0) 

Possibility that genotyping may be inaccurate 75 (66.4) 38 (33.6) 

Need to keep contact patients information update 56 (50.0) 56 (50.0) 

Need to keep up to date with relevant associations of IFs with the 

disease 
64 (56.6) 49 (43.4) 

Cost of returning IFs to participants 64 (56.6) 49 (43.4) 

 

Discussion 

The return of incidental findings (IFs) in genomic 

research remains a complex and evolving issue, with 

recommendations continuing to develop in response to 

emerging ethical, clinical, and societal considerations. 

This study examined the attitudes of clinical genomics 

professionals toward factors influencing the disclosure of 

IFs. While over half of respondents reported experience 

encountering IFs, approximately one-quarter expressed 

discomfort discussing these findings with research 

participants. This suggests that many professionals may 

feel unprepared to address the challenges posed by Next 

Generation Sequencing technologies, which increasingly 

identify clinically relevant IFs [18, 19]. 

There was broad agreement that IFs should be disclosed 

regardless of participant-specific factors such as age or 

potential psychosocial impact. These attitudes align with 

the American College of Medical Genetics and 

Genomics (ACMG) recommendations, which emphasize 

the return of IFs without restricting disclosure based on 

age, psychosocial status, or patient preference [1]. 

However, questions remain particularly for adult-onset 

conditions discovered in children, where the potential 

harms of disclosure and the benefits of parental 

intervention are not well defined, fueling ongoing debate. 

Our findings also indicate consensus among clinical 

genomics professionals regarding thresholds for 

returning IFs based on disease severity and clinical 

actionability. Most participants supported disclosing 

findings associated with a high risk of severe disease or 

where effective interventions exist. This reflects a 

perceived ethical duty to offer IF results to participants 

and, where relevant, their family members, especially 

when findings are preventable or treatable. 

Interestingly, respondents generally accepted returning 

IFs even when the likelihood of disease occurrence was 

low, with acceptance increasing alongside rising risk. 

This is consistent with prior research suggesting that 

returning IFs is ethically acceptable regardless of disease 

probability [20–22]. Respecting participant autonomy 

remains a central ethical principle. Despite most 

participants supporting disclosure, about 31.9% reported 

they did not feel obligated to return IFs, echoing prior 

scholarly debate on whether researchers have a duty to 

disclose incidental findings [11, 12, 23]. Those 

advocating non-disclosure often adopt a precautionary 

approach to prevent potential harm from revealing 

sensitive information [24]. 

The implications of genomic information extend beyond 

the individual to families, offspring, and, in some cases, 

broader social groups. In the Saudi context, cultural, 

religious, and social structures—including extended and 

tribal family systems and high rates of consanguinity—

necessitate careful consideration. Disclosure of IFs could 

inadvertently result in stigmatization or discrimination, 
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highlighting the ethical tension between respecting 

autonomy and minimizing harm. Therefore, culturally 

sensitive systems for IF disclosure should be established, 

aligning with Islamic principles, Saudi social norms, and 

international ethical standards. 

Previous studies in Saudi Arabia indicate that returning 

IFs is generally perceived as a moral and ethical 

obligation [25, 26]. Accordingly, ACMG 

recommendations, which focus on reporting pathogenic 

or likely pathogenic variants among a set of actionable 

genes, must be interpreted cautiously within this cultural 

context [27]. 

Given the scale and complexity of genomic data, 

questions about how, when, and by whom IFs should be 

returned persist [28]. Developing legislative frameworks 

that integrate international human rights standards with 

local social and cultural contexts is crucial. Such 

frameworks should be supported by education, training, 

and public engagement. ACMG and NHLBI guidelines 

provide internationally recognized criteria for returning 

actionable IFs, including analytical validity, clinical 

actionability, substantial risk for serious conditions, and 

participant preference [13, 28]. Building on these 

standards, we recommend incorporating culturally 

sensitive assessments to evaluate the potential benefits 

and harms of returning each IF on a case-by-case basis, 

ideally through interdisciplinary review processes [29]. 

Clinical implications of incidental findings 

Genomic incidental findings (IFs) identified in clinical 

settings can carry significant clinical relevance, directly 

affecting the health of patients and their families, 

informing reproductive decisions, and aiding future 

healthcare planning [30]. Consequently, the return of IFs, 

along with access to follow-up care and treatment, 

constitutes a fundamental clinical responsibility. In a 

recent qualitative study conducted in Saudi Arabia, 

researchers generally agreed on the importance of 

disclosing research results. However, some participants 

argued that returning IFs is not strictly the researcher’s 

responsibility [26]. Notably, a portion of respondents 

considered it acceptable to override a participant’s 

wishes if disclosure was deemed beneficial for the 

participant’s family, raising potential legal and ethical 

issues surrounding confidentiality [8]. This perspective 

mirrors findings from Williams (2012), where 

researchers and institutional review board (IRB) 

members supported informing family members if the 

condition was inheritable [31]. Similarly, some 

participants believed overriding the participant’s 

preferences is justified if disclosure is not in the 

participant’s best interest. Prior studies by Williams 

(2012), Simon (2011), and Dressler (2012) emphasize the 

importance of predicting potential IFs and explicitly 

detailing in informed consent how they would be 

managed [31–33]. Moreover, research shows that serious 

and preventable IFs should be disclosed to participants, 

even against their preferences, highlighting the 

precedence of clinical utility [30, 34]. 

When IFs provide clear clinical utility—such as 

identifying carrier status or predicting future disease risk 

for family members—this can ethically outweigh the 

principle of non-disclosure [22]. The main barriers to 

returning IFs, including uncertain clinical utility, validity 

concerns, and the potential for participant 

misunderstanding, align with prior reports [17, 20]. 

Study Limitations 

Although the study employed both online and paper-

based recruitment to maximize national reach, the use of 

convenience sampling limits generalizability to the 

broader population of clinical genomic professionals in 

Saudi Arabia. While the findings provide insight into 

attitudes and perceptions regarding IF disclosure, actual 

clinical practice may differ. Further investigation is 

needed to objectively evaluate how professionals 

implement IF disclosure in practice. Additionally, 

contextual factors such as limited healthcare resources, 

challenges in interpreting IFs, and institutional 

constraints may influence actual practices despite 

reported support for disclosure. 

Conclusions 

This study demonstrates broad support among clinical 

genomic professionals for returning clinically actionable 

IFs, particularly when disease risk is elevated. IFs are 

commonly encountered in professional practice, yet 

many workplaces lack formal guidelines for their 

management. There is a clear need for comprehensive, 

culturally tailored guidelines in Saudi Arabia to govern 

the disclosure of IFs. Ethically, IFs should be returned 

when results are accurate, interpretable, and clinically 

relevant to the participant’s health. Proper management 

of IFs can significantly impact patient care and 

potentially save lives. Hence, ethical frameworks should 
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balance the participant’s and family’s best interests with 

the advancement of genomic research. Empirical 

exploration of the implications of returning IFs within the 

Saudi context is warranted to guide best practices and 

policy development. 
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