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Abstract 

Background:  Clinical genomic professionals are increasingly facing decisions about returning incidental findings 
(IFs) from genetic research. Although previous studies have shown that research participants are interested in receiv‑
ing IFs, yet there has been an argument about the extent of researcher obligation to return IFs. We aimed in this study 
to explore the perspectives of clinical genomics professionals toward returning incidental findings from genomic 
research.

Methods:  We conducted a national survey of a sample (n = 113) of clinical genomic professionals using a convenient 
sampling. A self-administered questionnaire was used to explore their attitudes toward disclosure of IFs, their percep‑
tion of the duties to return IFs and identifying the barriers for disclosure of IFs. A descriptive analysis was employed to 
describe participants’ responses.

Results:  Sixty-five (57.5%) respondents had faced IFs in their practice and 31 (27.4%) were not comfortable in dis‑
cussing IFs with their research subjects. Less than one-third of the respondents reported the availability of guidelines 
governing IFs. The majority 84 (80%) and 69 (62.7%) of the study participants indicated they would return the IFs if the 
risk of disease threat ≥ 50% and 6–49%, respectively and 36 (31.9%) reported they have no obligation to return IFs.

Conclusion:  Clinical genomics professionals have positive attitudes and perceptions toward the returning IFs from 
genomic research, yet some revealed no duty to do so. Detailed guidelines must be established to provide insights 
into how genomics professionals should be handled IFs.
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Background
The innovation of new technology in the field of genom-
ics has led to redefining medicine and information-
empowerment. Genomics is empowering clinicians 
due to its preventive and predictive capabilities in the 

characterization and diagnosis of a wide variety of medi-
cal conditions [1]. In genomic research, the extent of data 
generated is indeterminate and a significant gain, yet it 
is likely to discover unrelated or incidental genomic data 
outside the scope of the research objective.

Incidental findings (IFs) are “findings concerning an 
individual research participant that has potential health 
or reproductive importance and is discovered in the 
course of conducting research but is beyond the aims of 
the study” [2]. Incidental findings are widely controversial 
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in genomic research and raise ethical and legal concerns. 
The controversy originates from the query whether 
IFs should be returned to research subjects—and if so, 
which kind of data are to be revealed and by whom. No 
doubt many reasons add further layers of complexity to 
the debate surrounding the disclosure of IFs, like misat-
tributed paternity and clinically actionable findings [3]. 
In genomic research, IFs may take the form of discover-
ing an individual genetic variant for a particular disease 
or increased susceptibility to disease. Moreover, it may 
reveal “extra” and sometimes unwanted information 
about the family of research subject [2].

Several studies revealed that many research partici-
pants want genomic IFs returned to them regardless of 
its clinical significance or “actionability” [4–7]. Returning 
clinically significant data, they conclude, would demon-
strate the researcher’s concern for the research subject’s 
welfare and autonomy and strengthens the fiduciary 
relationship between the researcher and the research 
subject. However, some scholars argue that researchers, 
unlike physicians, are not necessarily required to act for 
the health benefits of research participants. Unlike physi-
cians who have a duty to follow up on a patient’s health, 
there exists no relationship between researcher and 
research volunteers similar to doctor/patient relationship 
in the clinical context [8–10].

Nevertheless, other scholars disagree that researchers 
do not have a general duty to return incidental findings 
[11, 12]. According to these scholars, research partici-
pants have a right to be informed about these findings 
given that certain conditions are fulfilled. They proposed 
five criteria, for the general duty to return incidental 
findings:

•	 The findings are analytically valid
•	 Returning them to the donor comports with applica-

ble law
•	 The donor has been offered that option of consent-

ing to return of individual findings and has opted to 
receive them

•	 The findings reveal an established and substantial 
risk of (A) a serious health condition, or (B) a serious 
condition of reproductive importance

•	 The findings are clinically actionable

Several guidelines have been published on the return of 
IFs in genomic studies. In the realm of clinical sequenc-
ing, the American College of Medical Genetics and 
Genomics (ACMG) released a recommendation for clini-
cal diagnostic laboratories to return medically actionable 
secondary findings to all patients regardless of patient 
preference [1]. This recommendation was later updated 
to include an option for patients to opt-out of receiving 

these results. However, controversy still exists around 
these and other guidelines and the extent to which they 
should be followed in research settings. In the research 
setting, similar conclusions were reached by the National 
Heart, Lung, and Blood Institute (NHLBI) Working 
Group on Reporting Genetic Results in Research Stud-
ies, which released recommendations about the return 
of genetic results from research studies [13]. They stated 
that genetic results should be returned to participants 
when the associated risk for the disease is significant, the 
disease itself is associated with significant morbidity, and 
there are interventions available to mitigate the course 
of the disease. These guidelines imply the existence of an 
obligation of researchers to return research results that 
meet these criteria.

Despite the multitude of existing pieces of literature, 
no literature has been captured in our systematic litera-
ture review assessing the clinical genomics profession-
als toward IFs disclosure in Saudi Arabia. Therefore, we 
aimed in this study to explore the attitudes of clinical 
genomics professionals toward disclosure of IFs, their 
perception of the duties to return IFs, and identifying the 
barriers for disclosure of IFs.

Methods
This study involved the administration of online and 
paper-based self-administered questionnaire using a 
cross-sectional study design. Eligible clinical genomics 
professionals were identified through the Saudi Society 
of Medical Genetics membership database and through 
searching the genomic scientists working in the Saudi 
health care institutions and academic universities. Clini-
cal genomic professionals involved in genomic research 
and testing were recruited using convenient sampling 
technique. Genomic professionals are clinicians who 
generate differential diagnoses, prescribe treatment for 
patients with illnesses  that result from genetic anoma-
lies, and council them. Participants were contacted up to 
three times to participate in the study. An initial and two 
follow-up emails (for non-respondents) were sent with 
a link to the online questionnaire. Those who could not 
be reached by email, paper-based questionnaires were 
distributed among them. The data collection period took 
place between March 2019 and October 2019.

The development of the questionnaire  (Additional 
file 1) was adapted on the basis of detailed review of dif-
ferent literature and included four parts. The first part 
captured the demographic characteristics of the partici-
pants. The second part explored participants’ attitudes 
toward factors pertinent for disclosure of IFs to research 
subjects using a 5-points Likert scale. The attitudes 
questions were adapted from Lohn et  al. [14] and Berg 
et  al. studies [14, 15]. Part three identified participants’ 
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perception of the duties to return IFs. The pertaining per-
ception questions were developed based on the review 
of two internal genomic professionals and bioethicist of 
IFs management preference published in Ewuoso et  al., 
(2016) [16]. The last part identified the barriers for dis-
closure of IFs which were adopted from Ramoni et  al. 
[17]. For data analysis, participants’ responses to strongly 
agree and agree were merged into one group (accept-
ance), and those who strongly disagree and disagree were 
combined into another group (non-acceptance). Prior 
to the main study work, questionnaire was validated 
by using face and content validity testing. The validity 
was conducted by 4 reviewers to assess questionnaire 
items for readability, clarity and comprehensiveness. 
The unclear items were amended, and the ineffective 
and nonfunctioning questions refined as advised of the 
reviewers. Cronbach’s alpha for the attitudes scale was 
0.805 0.769 for the perception scale, and 0.702 for the 
barriers scale indicating high internal consistency and 
reliability.

A descriptive analysis was used to describe the partici-
pants’ characteristics and study outcomes as a percent-
age, frequencies, means and standard deviations. The 
study was approved by the institutional review board 
of King Fahad Medical City, and the completion of the 
questionnaire presumed participants’ consent.

Results
A total of 180 clinical genomic professionals in Saudi 
Arabia were invited to complete the questionnaire. Of 
whom, 113 respondents have completed the survey 
in its entirety for a 62% response rate. The mean age of 
respondents was 39.6 ± 8.00  years. The majority were 
male 69 (61.1%). The level of education and place of work 
varied, but the majority of respondents 66 (58.8%) were 
Ph.D. holders, and 78 (69%) indicated that they work in a 
health setting (Table 1).

When asked about the availability of guidelines govern-
ing reporting IFs, more than two-thirds of the respond-
ents indicated they do not have or they do not know. 
However, 65 (57.5%) reported they encountered an IFs in 
their research practice or by their colleagues, and slightly 
more than a quarter felt uncomfortable in discussing the 
IFs with research participants.

Table 2 shows study participants’ attitudes toward fac-
tors pertinent for disclosure of IFs to research subjects. 
About two-thirds of the study participants indicated 
research subject age and the anticipated psychosocial 
impact of IFs as factors may affect their decision of IFs 
disclosure to them. The majority of study participants 57 
(75.9%) accepted that IFs should be returned to research 
subjects if they wanted them during informed consent.

Study participants were asked whether they accept to 
return the IFs based on the disease severity (serious vs. 
non-serious) and prevention/treatment, risk of disease 
threat occurrence, and burden of intervention for the dis-
ease. The majority of participants showed it was accept-
able to return IFs in all categories of disease severity, 
even if the disease was preventable/treatable or not. As 
the likelihood of disease threat occurrence is increas-
ing, more acceptance for disclosing IFs was reported. 
The majority 84 (80%) and 69 (62.7%) of the study par-
ticipants indicated they would return the IFs if the risk of 
disease threat ≥ 50% and 6–49%, respectively. Moreover, 
three-quarters of the respondents accepted IFs if the bur-
den of disease intervention was high.

Slightly more than two-thirds of the respondents 
accepted that IFs from genome studies should be made 
available to research participants, and about 81 (71.6%) 
reported that research subjects should have the choice 
of what IFs are disclosed to them. Moreover, 36 (31.9%) 
of the respondents perceived they could decide what IFs 

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)
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are disclosed to research participants. Remarkably, 36 
(31.9%) indicated they could decide what IFs to be dis-
closed, and 36 (31.9%) reported they have no obligation 
to return IFs (Table 3).

Moreover, our study participants reported a var-
ied range of barriers to return IFs. Most viewed the 

uncertain clinical utility of genetic research results 93 
(83%), need to use a clinically certified lab 75 (66.4%), 
the possibility that participants involved in genomic 
research will misunderstand the 73 (64.6%), the poten-
tial for emotional harm to participants (61%), the con-
cern about adequacy of clinical follow-up 73 (64.6%), 
and the need to ensure access to trained clinician after 

Table 2  Attitudes toward factors associated with disclosure of incidental findings

Not serious: not life threatening
a Serious: life threatening

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 
consent

57 (75.9) 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)

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)

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 condi‑
tions)?

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)
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disclosure of incidental findings (51%) as major barriers 
to the return of results (Table 4).

Discussion
There is an ongoing debate about the return of IFs in 
genomic research, and the recommendations for this 
keep evolving and challenging. In this study, we explored 
attitudes of clinical genomic professionals towards vari-
ous factors surrounding the return of IFs from genomic 
research. Although more than half of the respondents 
reported experience with returning IFs, about one-quar-
ter of respondents reported discomfort with the discus-
sion of IFs with research participants. This observation 
indicates that clinical genomic professionals may be 
unprepared for the challenges posed by Next Generation 
Sequencing technology, which is identifying clinically rel-
evant IFs more frequently [18, 19].

There was a high consensus that IFs should be reported 
irrespective of patient-specific and factors like patient’s 
age and psychosocial impact of the IFs. These attitudes 
align with the recommendations of the American College 
of Medical Genetics and Genomics signifying the impor-
tance of returning IFs without considering the patients’ 
age, psychosocial status, and even their preferences [1]. 
Legitimate concerns about IFs pertaining to adult-onset 
disease provokes difficult issues and inflames debates 
especially in the lack of instructive data about the definite 
harms of knowing adult-onset diseases in children, or the 
real benefits to parents who might proactively take fur-
ther actions to minimize or prevent the anticipated risk 
information generated from IFs.

In our study, there is tangible consensus in what clini-
cal genomic professionals on the thresholds of returning 
IFs based on the severity and treatability of the diseases. 
The majority would consider the high relative risk of dis-
ease severity and clinical actionability. This indicates that 
the clinical genomic community holds a strong duty to 
offer IFs results to research participants and their family 
members, mainly if the findings are clinically preventable 
or treatable.

The majority of study respondents thought it was 
acceptable to disclose IFs information, even if the like-
lihood of the disease occurrence was low. As the likeli-
hood increased, there was less reticence about this (i.e., 
the strongly disagree and disagree answers decreased, 
Table  2). This fits data reported by others where ethi-
cal reviews and empirical research that it is acceptable 
to return IFs regardless of the risk of disease occurrence 
[20–22].

Respecting research subject autonomy is one of the 
most fundamental ethical principles relating to research 
participation and returning incidental findings. Although 
the majority of the study respondents indicated that 
IFs from genome studies should be made available to 
research participants, about 36 (31.9%) reported they do 
not have the duty to return IFs. This conservative posi-
tion is consistent with other scholars in the field who 
disagree that researchers do not have the obligation to 
return IFs [11, 12, 23]. Although those scholars’ views 
were contingent on the fulfillment of specific criteria, 
this could be seen as a paternalism approach to prevent 
the mythical Pandora felt after disclosing the harmful IFs 
[24].

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)
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The genomic information is not only affecting con-
cerned individuals but may have a significant impact on 
the family, including offspring, and in some cases on their 
tribe. Besides, genomic information may have cultural 
significance for persons, entire family or tribe. Due to the 
complicated ethical and practical issues inherent in the 
disclosure of IFs, it is important to consider the nature 
of Saudi culture, religious beliefs, and societal structure 
when considering returning IFs. Saudi society composed 
of tribal and extended families and any disclosure of 
the confidential IFs may affect not just the patients, but 
would extend to the families and tribes. Such disclosure 
may create stigmatization and discrimination as dire 
social repercussions for the patient, entire family or tribe. 
In addition, the rate of consanguinity marriage in Saudi 
society is very high, and it is imperative to consider the 
consequences of not disclosing IFs especially in pediatric 
settings. The essence of the ethical dilemma surrounding 
IFs is maintaining the balance between the principles of 
patient autonomy in self-determination and nonmalefi-
cence. Therefore, due consideration should be given to 
the sensitivity of genomic information and an appropri-
ate system of disclosure of IFs should be established to 
provides an ethically elegant system to categorize all IFs 
disclosure acts that is consistent with the Islamic maxims 
and jurisprudence, Saudi culture, and align with interna-
tional guidelines.

However, previous studies reported from Saudi Arabia 
revealed that Saudis’ see returning IFs as a moral duty 
and an ethical obligation [25, 26]. Hence, the criteria set 
forth by the by the ACMG recommendations of report-
ing only pathogenic or likely pathogenic variants of the 
listed 59 actionable genes need to be interpreted and 
implemented with cautions within the context of Saudi 
society [27].

The debate continues over how, when and who should 
return IFs to research subjects because of the complexity 
and scale of information in genomic research [28]. Thus, 
it becomes clear that an appropriate legislative measures 
and framework to give effect to the international law of 
human rights. Such framework should be in accord-
ance with the countries’ social context and supported 
by education, research, training and public information. 
ACMG and NHLBI guidelines works as the international 
standardized bases for reporting of actionable informa-
tion generated from clinical genomic sequencing. Both 
guidelines proposed the analytical/clinical validity, clini-
cally actionable IFs, established and substantial risk of 
a serious health condition or reproductive importance, 
and patients desire to receive IFs as criteria for report-
ing IFs [13, 28]. In addition to these criteria, we uphold 
the inherent ethical and clinical principles outlining the 
ACMG and NHLBI criteria. Besides, we recommend 

synthesizing culturally sensitive pluses to assess the net 
effects and benefits of revealing the IFs to the participant, 
and every IF should be evaluated in a case by case confer-
ence [29].

Genomic IFs generated in clinical settings may have 
potential and direct clinical implications or utility for the 
patient and his/her family’s health, or useful for repro-
ductive health or for future planning [30]. Therefore, the 
return IFs and access to treatment and follow up in clini-
cal settings is an obligatory clinical duty. In a recent qual-
itative study from Saudi Arabia, participating researchers 
agreed on the importance of returning research results. 
However, some researchers indicated that returning 
research results is not the researcher’s duty or respon-
sibility [26]. A significant proportion of the participants 
perceived that it is accepted to override the research par-
ticipant’s wishes if they consider it in the best interest 
of their family members to disclose particular IFs. This 
breach of patients’ confidentiality and privacy creates 
legal issues in IFs management [8]. However, this per-
ception is similar to William’s (2012) study respondents 
(researchers and institutional review board (IRB) chairs) 
who indicated that family members should be informed 
if the disease is inheritable [31]. Moreover, a similar sig-
nificant proportion of the participants perceived that it 
is accepted to override the research participant’s wishes 
if they consider it is not in their best interest to disclose 
particular IFs. Nevertheless, IRB chairs and members 
in studies conducted by Williams (2012), Simon (2011), 
and Dressler (2012) want researchers to predict IFs and 
explicitly state informed consent how they would man-
age IFs [31–33]. Remarkably, two studies showed that 
researchers, geneticists, and IRB chairs and mem-
bers want serious and preventable IFs disclosed to the 
research participants irrespective of the subject’s prefer-
ence [30, 34].

An established clinical utility in certain circumstances 
constitutes a strong legitimate argument to prevail over 
the ethical imperative of non-disclosure. For instance, 
the clinical utility of IFs information like having a car-
rier status or a present risk or future disease risk for 
family members can override and disqualify the right 
of research subjects [22]. Major barriers including the 
uncertain clinical utility of IFs, IFs validity, and the pos-
sibility that participants might misunderstand disclosed 
IFs information are the most cited major barriers and are 
in line with previously reported findings [17, 20].

Study limitations
The recruitment strategies, online and paper-based, were 
purposely intended to enable the gathering of a large 
national sample; nonetheless, the convenience sampling 
technique would never be considered representative of 
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clinical genomic professionals in Saudi Arabia. Given 
that our study offers valuable evidence about the clinical 
genomic professionals’ attitudes and perception towards 
the deliberated disclosure of IFs, what clinical genomic 
professionals practice in the pragmatic situation might 
be not the same? Therefore, it is incredible to know how 
their practice is aligning with the reported findings until 
the experience if returning IFs is measured objectively. 
Although our results give the impression that clinical 
genomic professionals support the returning of IFs, this 
does not certainly mean that this is the norm to adopt 
within the Saudi context. But, other considerations or 
arguments that might impact on this matter should be 
collectively explored, for example, the appropriate use 
and limitations of limited health care or resources and 
difficulties in IFs interpretation, result in a different 
conclusion.

Conclusions
In this study, there was a consensus to return clinically 
actionable IFs. Our study respondents support IFs dis-
closure, especially when the disease risk is increasing. 
Moreover, the matter of IFs is commonly encountered in 
the study respondents’ workplaces, and many places do 
not have yet guidelines governing IFs. Comprehensive 
guidelines must be established and customized culturally 
to determine how IFs should be managed in Saudi Ara-
bia. Overall, it is ethically imperative to disclose IFs if the 
results are accurate, interpretable, and medically associ-
ated with the research participant’s health and wellbeing. 
Incidental findings can save the research participant’s life 
and change the standards of clinical care; thus, IFs should 
be managed with optimal ethical standards that maintain 
the balance between the research participants and their 
families’ best of interest and the progress of the research 
enterprise. Implications of returning IFs, for genomic 
research participants and enterprise, need to be explored 
empirically within the Saudi context.
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