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Introduction: The most challenging step in clinical research studies is patient recruitment. Many research studies do not reach their targets because of participant rejection. The purpose of this study was to assess patient as well as the community knowledge, motivation, and barriers to participate in genetic research.

Methods: A cross-section study was conducted between September 2018 and February 2020 using face-to-face interviews with candidate patients from outpatient clinics at King Fahad Medical City (KFMC), Riyadh, Saudi Arabia. Additionally, an online survey was conducted to assess the community’s knowledge, motivation and barriers to participate in genetic research studies.

Results: In total, 470 patients were interviewed for this study, with 341 being successfully recruited for the face to face interview, and the other patients being refused owing to time constraints. The majority percentage of the respondents were females. The respondents’ mean age was 30, and 52.6% reported having a college degree. The survey results from 388 participants illustrated that around 90% of the participants, participated voluntarily due to a good understanding of genetics studies. The majority held positive attitudes toward being part of genetic research, which exceeded the reported motivation score of >75%. The survey indicated that >90% of individuals were willing to participate to acquire therapeutic benefits or to receive continued aftercare. However, 54.6% of survey participants were worried about the side effects and the risks involved in genetic testing. A higher proportion (71.4%) of respondents reported that lack of knowledge about genetic research was one of the barriers to rejecting participation.

Conclusion: Respondents reported relatively high motivation and knowledge for participation in genetic research. However, study participants reported “do not know enough about genetic research” and “lack of time during clinic visit” as a barrier for participation in genetic research.
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Introduction

Genetic research plays an important role in improving the health of individuals and community since it provides preliminary and sometimes confirmed information about individual susceptibility to specific diseases, which is very beneficial to participants. This genetic information has become crucial for the development of diagnostic, preventive, and therapeutic strategies (1). However, genetic research usually shows lower participation rates in comparison to other types of research areas (2).

Patient recruitment for research studies is the most challenging step, and many research studies cannot complete the target sample size because there are not enough subjects willing to participate (1–3). Achieving the final data for evaluation is based on successful patient retention. However, failure in achieving the original target for recruitment has been a common issue in many research studies (4, 5). An insufficient number of samples affects the timeline of projects and has the potential to lead to skewed results (2, 6, 7). Studies can be extended to increase the likelihood to reach the target sample size, however, this will consume more time, effort and create a financial burden on the research team and resources. Achieving an adequate number of participants increases the reliability of data and allows to draw definite conclusions (8, 9). A previous study reported that approximately one-third of trials achieved their sample recruitment target, but more than half of the trials needed to extend their duration to reach their target (1, 3). Another study reported that out of 2,579 eligible trials, 19% were terminated due to the inadequate number of participants, while the remaining completed studies were closed with less than 85% of the expected participation (10).

Effective communication of knowledge related to genetics in clinical research practice is essential to achieve the required target numbers for genetic research projects. Many factors such as knowledge and attitude towards participation in genetic research studies play an important role in successful recruitment (11, 12). Specific to genetics research, previous studies have reported factors such as altruism, and seeking personal health information as some of the common motivating factors for participating in genetic research (13). Meanwhile, commonly reported concerns cited for not participating in genetic research were logistical barriers, and risks related to ethical, legal, or social implications (14).

Thus, a better understanding of the factors related to knowledge, motivation and barriers related to participation will aid in the planning of genetic research projects, estimating a reasonable target, and strategizing the recruitment plan to achieve the target and thus aid in the completion of the study.

Among the Saudi population, measuring knowledge toward clinical research is critical for assessing acceptance and providing a strong support evidence to improve the recruitment process. Several studies were conducted to assess the knowledge of the local Saudi population on this topic (11, 15, 16). However, only one study aimed to assess the level of knowledge with regard to genetic testing among college students in Saudi Arabia (16). As a result, the purpose of this study is to examine the patient’s reasons for accepting or rejecting participation in genetic research. In addition, to capture a range of responses, the study also carried out a survey among the community adults to determine their knowledge, barriers, and motivation to participate in genetic research studies as well as the participant’s expected information before taking part in genetics research projects.



Materials and methods


Study design and participants

A cross-sectional study was conducted between September 2018 and February 2020. The study participants included patients from four laboratory-based genetics projects focused on different genetic diseases, and outpatient clinics at King Fahad Medical City (KFMC), Riyadh, Saudi Arabia. The outpatient clinics included ophthalmology clinic, endocrinology clinic, obstetrics and gynecology clinic, and oncology clinic. A face-to-face interview was conducted among the patients.

Moreover, the study also included Saudi adults from the general population. An online survey was conducted among them to assess the community’s knowledge, motivation, and barriers to participate in genetic research studies.



Recruitment of participants


Recruitment of patients from clinics

For the recruitment of patients, the Genetics Research Department recruitment team consisted of seven tained research assistants with similar scientific and training background who identified patients through the clinic schedule and coordinated with the clinical team for the recruitment process using convenience sampling following explanation about genetic research and given examples. A total of 1,400 patients is the target for the four laboratory-based genetics projects. Research assistants approached patients, explained the study, and invited them to take part in the study. A total of 470 patients were approached to participate in the genetics research study and patients that did not agree to participate were asked to provide a reason for their rejection.



Recruitment of adults from community

For the recruitment of adults from the Saudi population, the research center database was used. The research center database is a cumulative database of different department activities and research projects. The survey was shared with participants via emails and WhatsApp using their contact info in the database. Moreover, the research team circulated the survey link to their personal contacts as well.

A total of 400 participants registered in the database were approached to participate in the online survey. Additional 117 participants were included from the research team’s personal contacts. In total 517 participants filled the survey and 388 completed the survey (see Figure 1).

[image: Figure 1]

FIGURE 1
 Recruitment of study participants.


The online survey was sent randomly to participants from the general population using SurveyMonkey,1 which is commonly used for conducting secure online surveys.

Adults and their family members, above 18 years old from both gender who could read Arabic and agreed to participate were included while subjects who do not agree to participate where excluded from this study.




Data collection tool


Questionnaire development

A pre-designed, self-administered questionnaire was used to collect information. The survey questions were designed after an exhaustive literature search (5, 6), and the questionnaire was separated into several sections. A group of experts in research methods and genetic research ensured the questionnaire’s face validity before distributing it to the study population. Some of the question were modified or deleted as per the recommendations of the expert committee since they were either off topic or not suitable. To confirm that the questionnaire was clear and reliable, a pilot was conducted with 50 participants. The reliability was determined using Cronbach’s alpha, which was >0.50.



Questionnaire

For the face-to-face interviews with patients, questions related to reasons for accepting or rejecting the participation in genetic research was asked.

For the online survey among the general population, the Arabic language questionnaire was composed of the following sections: personal information which includes name, age, gender, education level, and marital status. Knowledge about genetic research included asking about previous knowledge of genetic research, the benefit of genetic research for patients and community, concerns of confidentiality of the information provided, the role of genetic research in improving medical knowledge and health care and if the genetic research can help in disease management. Motivation was assessed by asking participants for their opinion on therapeutic benefit for the patient or his family, personal interest, recommendation by the patient physician, altruism and influences by family members. The percentage score of knowledge, motivation, barriers was categorized as <50.0, 50.0–75.0, and > 75.0.

Barriers to participate was assessed by asking participants reasons for rejections which included concerns about risks, lack of time during clinic visits, fear of needle, previous bad experience with research and lack of knowledge.

Additionally, we asked the type of information people wanted to know before participation such as side effects, risks, sample collection process, financial incentive and personal benefit.



Ethical considerations

The study received approval from the Institutional Review Board Committee of KFMC. A written informed consent was obtained from the patients who agreed to participate in this study. Complete anonymity was maintained to protect participants’ identity and to ensure confidentiality of data.

No personal information was included on the online survey to protect their identity and to ensure the anonymity and confidentiality of the data.



Sample size calculation

The sample size was determined with the help of PASS 11.0 software. It assumed 70% patient compliance to participate in the study based on the findings of previous studies (3, 4), who were willing to join genetic projects because of the desire to help others, the Confidence Intervals for One Proportion with the 90% power at 95% confidence interval. The estimated sample size for the present study is N = 341. A sample size of 341 produces a two-sided 95% confidence interval with a width equal to 0.10 when the sample proportion is 0.70.



Reliability of the questionnaire

The statistical test Chronbach alpha used to measure the internal consistency. It’s the most valuable test for indicating scale for reliability of any given measurements.

Internal consistency of the study items was analysed and the Cronbach’s alpha value for knowledge was 0.501 which indicates low internal consistency. Regarding survey responses about motivation, as measured with nine questions, Cronbach’s alpha value showed high internal consistency (0.724). Participants’ responses regarding barriers against participation showed Cronbach’s alpha equal to 0.724, again showing high internal consistency.



Statistical analysis

The socio-demographic variables age, gender, education level, and marital status are presented as categorical data. The 27 response items about the genetic research in the questionnaire are sub-divided into three sections: Knowledge (9 items), Motivation (9 items) and Barriers (9 items). All 27 items followed the Bernoulli process and thereby were measured on a binary scale, such as agreement or disagreement with the respective statement.

SPSS 25.0 software was used for data simulations to attain at least 70% internal consistency within the study sample. Data were described as percentages and the mean cumulative percentage scores. The association between sociodemographic characteristics and the four distinguished dimensions Knowledge, Barriers, Motivation and Overall Assessment percentage scores was measured by Chi square test and Fisher exact test. All the inferences were drawn at 95% confidence interval and value of p < 0.05 was considered significant.





Results


Results from face-to-face interviews

A total of 470 patients were approached and the number of patients who participated in the current study from is 341 (72.5%), leaving 129 that refused to participate (27.4%) in the study.

Results of the face-to-face interviews with patients regarding the reasons for patients agreeing or disagreeing to join research projects showed that 250 (70%) of participants stated altruism as the main reason for participation, followed by an individual’s interest with (19.2%) and an individual’s personal benefit of 7.3%. With regard to reasons for rejecting participation, 67 (62%) of participants stated lack of time as the main reason for rejection, followed by lack of knowledge (11%). Fear of needles and emotional reasons showed a similar response rate of 10%.



Results from the online survey

In total 388 participants completed all survey items, out of 517 participants representing a response rate of around 75%.


Demographics

Participants were predominantly female (70%), and the mean age of the respondents was 30 years. A college degree was reported by 52.6% of participants. Table 1 shows the complete demographic data collected from the survey.



TABLE 1 Descriptive statistics: percentage score of responses among demographic data and all survey items including knowledge, motivation, and barriers.
[image: Table1]



Level of knowledge in genetics research

Research participants’ knowledge in genetics research significantly influenced nine questions in the survey. The overall score illustrates that nearly 90% of individuals willing to be involved in genetic research projects thought they had a good understanding of genetics studies (with an answering score above 75%). However, Cronbach’s alpha value was 0.501 which indicates low internal consistency (Table 2). The majority of participants (97.9%) indicated that they had some knowledge about the importance of genetics in health care improvement. Accordingly, over 90% of participants stated they would encourage relatives to take part in genetics research (Table 1).



TABLE 2 Basic data: complete and partial response to the survey as well as the total score of knowledge, barriers, motivation (n = 300).
[image: Table2]



Motivation

Participants in our study had generally positive attitudes towards taking part in genetic research with 82.2% of participants scoring greater than 75% for motivation (Table 2). When asked about their general interest in genetic research, 90.7% mentioned personal interest in a particular disease as their motivation for participation. In addition, over 90% of the participant were willing to participate if there is a possible therapeutic benefit or they would continue to receive aftercare and follow-up for their condition. Moreover, approximately 90% of respondents indicated that they are willing to participate if they received a recommendation from their physician (Table 1).



Barriers

Participants’ responses regarding barriers against participation showed Cronbach’s alpha equal to 0.724, again showing high internal consistency, with 14.4% of respondents scoring above 75% (Table 2).

More than 50% of participants indicated they worried about side effects and risks of genetic testing. A higher proportion 71.4% of respondents reported that lack of knowledge about genetic research was one of the barriers to rejecting participation. Moreover, 63% of respondents indicate a “lack of time during clinic visits” as a barrier to participation (Table 1).



Participants’ expected information before participating in genetics research projects

When asked what types of information participants want to know, 83% wanted to know about potential side effects as a result of their participation, followed by 77% interested in risks involved in projects. Over 60% of responses wanted to know the testing results and the likelihood of helping their existing condition. A smaller percentage of participants (50%) were interested to know more about the sample collection process (Table 1).

Table 3 shows the association of age with mean score of barriers, motivation and their overall score. It is clear that participants aged less than 20 years have the highest significant mean score for barriers (5.89 ± 1.96) with p value = 0.007. There is no significant difference in mean score of motivation and the overall of mean score (p value = 0.365, 0.215, respectively).



TABLE 3 Association of age with mean score of barriers, motivation, and overall score.
[image: Table3]

Table 4 shows the association of gender with mean score of barriers, motivation and their overall score. It is clear that there is no significant difference between male and female with regard to the mean score of barriers, motivation and the overall mean score (p value = 0.491, 0.075, 0.585, respectively).



TABLE 4 Association of gender with mean score of barriers, motivation, and overall score.
[image: Table4]

Table 5 shows the association of education level with mean score of barriers, motivation and overall score. It is clear that participants with educational level high school or less have the highest significant mean score of barriers and the overall score (5.15 ± 2.13, 12.97 ± 2.94, respectively, with p value < 0.001). Meanwhile there is no significant difference in mean score of motivation (p value = 0.357).



TABLE 5 Association of education level with mean score of barriers, motivation, and overall score.
[image: Table5]

Table 6 shows the association of marital status with mean score of barriers, motivation and their overall score. It is clear that there is no significant difference with respect to marital status in the mean score of barriers, motivation and the overall mean score (p value = 0.068, 0.512, 0.231, respectively).



TABLE 6 Association of marital status with mean score of barriers, motivation, and overall score.
[image: Table6]





Discussion

Understanding the factors that affect a patient’s decision to participate in genetics research could help to improve recruitment strategies and overcome barriers.

In our study, over 70% of the participants were willing to participate in genetic projects because of the desire to help others and the results showed that altruism is the predominant reason for patient acceptance to participate; this includes the wish to help other patients or to improve medical knowledge. The concept of altruism as the main contributor for patient participation in genetics research has been discussed previously in many studies (2, 17, 18). Truong et al. reported that out of 253 participants in cancer trials, 120 patients (47%) selected altruistic motivations as the main factor for their participation (18, 19).

With regard to barriers, in the current study 62% patients cited time constraint as a reason for declining to participate in genetics research. Previous studies have also reported time constraints as the main reason for refusing to participate (2, 7). Previous studies further reported the issues related to time commitment as the main reason for refusal (19–22). Thus, giving the patient the choice of setting the appropriate time for them to visit the clinic again and complete the participation process might reduce rejection to participate. Moreover, the most recommended suggestion to minimize barriers is to make the process of recruitment shorter and smoother for participants (9). Furthermore, the type of study and nature of the patient’s disease was also found to influence the decision to participate.

Our results illustrate there was widespread support for genetic studies amongst the participants from the general population, as evidenced by their motivation to participate. Similar support for genetics research has previously been observed in Canada (19) and the USA (19). Our study showed that the study participants were knowledgeable about the importance of genetic research and their rights when they are involved in genetic research as the majority of the study participants reported that genetic research is important for health care improvement, participants can freely withdraw from genetic research anytime, and the information obtained from genetic research is confidential. Although, our study revealed that the majority of the study participants have a good knowledge and had previously heard about genetic research, almost 71% of the study participants reported that they do not know enough about genetic research as a barrier to participation in genetic research.

Furthermore, in the current study, majority of the participants were motivated to participate in research studies if other patients get benefits from the result or they may have a therapeutic benefit from the study. The physician-patient relationship appeared to be a significant factor for acceptance in previous studies (3, 9). In this analysis, it was observed that patients responded better to participation requests following a prior discussion with their physician. In this situation, the patients felt confident about participating in the research and paid less attention to potential side effects, as they depended on and trusted their physician (22). It has been reported previously that patients are more likely to participate if the research idea is introduced by a medical doctor, and especially their own physician (20, 23, 24). Moreover, our results showed that patients are more likely to participate when the side effects and risks are clear.

Previous studies have indicated age, cultural background, and education level as important influencing factors to be considered (6, 8, 9). Accordingly, barriers were significantly associated with younger and less educated participants, in the current study.

We recognize the study limitation that the face to face interview was conducted only in KFMC which may not be reflective of the entire Saudi population. Moreover, the current study did not take into consideration the cultural aspects that may have influenced the response of the particpants.

Based on our study, it is recommended that patients hear about a particular research study from their physician first, after which the recruiter team can provide more details about the research. It is essential that the recruiter considers these attitudes and attempt to enhance the patient’s understanding of the specific research questions. Recruiters should talk slowly and using simple language to meet the understanding level of the patient. These strategies will help patients to better understand the concepts of the research study.

Many participants reported interest in genetic research projects or the process following recruitment. Public support is crucial for research progress and success. Improving community knowledge about genetic research is the primary factor in improving the recruitment process in the future. This report will help establish a foundation and overcome obstacles during the recruitment process for genetic research since genetic diseases incidence and complexity is high in the Saudi population due to consanguinity. These kind of reports are needed to increase awareness and improve genetic research and overcome cultural, social, religious issues related to genetic diseases, such as fear of stigma.

The results presented provide valuable information for clinical genetic research studies to preemptively address concerns of potential participants in genetic research. Increased community knowledge and educatrional activities can be useful to increase awareness and impact of such research on health care. Results of this study can be also used to provide further training for research coordinators and investigation to be considered in future genetic research studies. Qualitative assessments and detailed surveys are needed to provide more comprehensive view about participants attitude towards specific genetic projects.

Future research on this topic with larger groups from different cities, patient free responses assessed via qualitative analysis detailed surveys should be conducted with research participants, and the general public to explore their views and understand the unique contextual and cultural factors that play a role in influencing the decision of the local population to participate in genetic research which will help in formulation of strategies that increase recruitment.



Conclusion

Respondents expressed a high level of motivation and knowledge for participating in genetic research. Participants in the study, on the other hand, reported a “lack of knowledge about genetic research” and “lack of time during clinic visits” as barriers to participation in genetic research.
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Barriers (out of 9) 5.89 196 391 210 453 228 447 191 0007
Motivation (out of 9) 7.78 120 7.88 158 747 195 7.73 181 0365
Overall for barriers and motivation (out of 18) 1367 274 1179 272 1200 297 1220 269 0215

“Significant p value.
Likert scale was used with two points (N

. yes=1) with a maximum total score of 9 for every domain (Barriers, Motivation) and a maximum score o 18 for overall scores o the two

domains.
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Barriers (out of 9) 399 210 428 216 300 204 0.068
Motivation (out of 9) 7.95 147 7.68 181 783 L1l 0512
Over all for barriers and motivation (out of 18) 1194 272 1196 284 1083 195 0231

Likert scale was used with two points (No=0, yes = 1) with a maximum total score of 9 for every domain (Barriers, Motivation) and a maximum score of 18 for over all scores of the two

domains.
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