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Abstract 
Background: Health professionals play a key role in increasing the rate of 
biobanking participation. Here, we assessed the knowledge and attitude of 
health professionals in Eastern Morocco towards biobanks and their willing-
ness to recruit patients into biobanks. Methods: A cross-sectional study car-
ried out among health professionals working in various public and private 
health centers in Eastern Morocco. The data were obtained using a 
self-administered anonymous questionnaire. Results: 600 health profession-
als were included in the study. Only 37.5% of them had knowledge of bio-
banks. Associations analysis showed that among health professionals, physi-
cians had more knowledge of biobanks (OR = 2.50, p = 0.000), and health 
professionals working at the University Hospital had more knowledge of 
biobanks compared to those working in the other participating health centers 
(p < 0.001). 82.9% of the participants were willing to donate their biological 
samples to biobanks, and 82.8% supported the recruitment of patients into 
biobanks. Conclusions: This study indicates that health professionals in 
Eastern Morocco showed a notable lack of knowledge about biobanks. How-
ever, the majority were willing to donate their own biospecimens and sup-
ported the recruitment of patients into biobanks. This study was a good op-
portunity to raise awareness among health professionals about the interest of 
biobanks in the development of biomedical research in Eastern Morocco. 
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1. Background 

Biobanks are structures that store human biological samples (tissues, cells, DNA, 
etc.) and medical and personal information from donors [1]. These structures 
are associated with a number of ethical, social and legal component. Biobanks 
empower biomedical research by enabling access of researchers to high-quality 
biospecimens. Therefore, biobanks are seen as one of the most promising means 
for personalizing medical care and improving public health [2] [3] [4]. 

The survival of biobanks depends on continuous supply of samples from do-
nors. Numerous studies demonstrated that the success of biobanks depends on 
public’s attitude and trust in biomedical research [5] [6] [7] [8]. Therefore, it is 
very important to work on factors that may increase the rate of biobanking par-
ticipation. As a matter of fact, health professionals play a key role in increasing 
the rate of biobanking participation [9]. Thus, assessment of the opinion of 
health professionals about the factors that may affect the willingness of patients 
to participate in biobanks may provide information on how to approach poten-
tial donors and seek their approval. 

Currently, biobanks are a relatively new concept in Morocco and no study has 
been conducted on the knowledge and attitudes of Moroccans, in particular 
health professionals, towards biobanks. Thus, we assessed in this study the 
knowledge and attitude of health professionals towards biobanking in Eastern 
Morocco. We also evaluated their willingness to recruit patients in biobanks. 
This study was a good opportunity to raise awareness among health profession-
als about the interest of biobanks in the development of biomedical research in 
Eastern Morocco. 

2. Methods 
2.1. Ethics Approval and Consent to Participate 

Our study was carried out according to the ethics guidelines of the Moroccan 
law concerning the protection of human subjects participating in biomedical re-
search [10]. The authorization to carry out the study was obtained from the 
Ministry of Health of Morocco as well as from the Head of each participating 
health center. Before participation in the study, the investigator explained the 
purpose of the study and informed health professionals that participation in the 
study was voluntary and that all data will be anonymous and confidential. Ver-
bal consent was obtained before respondents completed the anonymous ques-
tionnaires. 

2.2. Study Design and Participants 

This is a cross-sectional study conducted between November 2015 and July 2016 
among health professionals working at different public and private health cen-
ters in Oujda, which is the main city in Eastern Morocco. This study was carried 
out in the following health centers: Mohammed VI University Hospital, Al-Farabi 
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Regional Hospital, Boussif Diagnostic Center, eight other public health centers 
and three private clinics. Health professionals enrolled in this study were physi-
cians and paramedical staffs (nurses and lab technicians). 

2.3. Survey Questionnaire 

The survey questionnaire was developed based on several studies [3] [11] [12] 
[13]. The self-administered anonymous questionnaire was composed of three 
sections. The first section was about the socio-demographic data of each partici-
pant (age, gender, occupation, specialty, etc.). The second section focused on 
participants’ knowledge of biobanks. For participants who have never heard of 
biobanks, a paragraph explaining the concept of biobanks was included at the 
end of this second section. The third section was about whether the participants 
were willing to donate their own biological samples to biobanks, and their wil-
lingness to recruit their patients to biobanks (see appendix). 

A pilot survey was conducted with a small sample of participants (n = 20), to 
ensure content validity, effectiveness and reliability of the questionnaire. Then, 
the questionnaires were distributed in the different participating centers by the 
investigator who explained the purpose of the study and informed health profes-
sionals that participation in the study was voluntary and that all data will be 
anonymous and confidential. Moreover, verbal consent was obtained before 
respondents completed the anonymous questionnaires. The questionnaires were 
then collected from participating centers few days later by the investigator. 

2.4. Statistical Analyzes 

All data were coded and analyzed with the SPSS software version 21.0. Descrip-
tive analyses were used to describe the knowledge and attitude of participants 
toward biobanks according to age, sex and occupation. Univariate logistic re-
gression was carried out to examine the association between socio-demographic 
factors and other factors related to biobanks such as knowledge, attitude, wil-
lingness to donate biospecimens and recruit patient to biobanks. Only variables 
identified as significant in univariate analyses were included in multivariate 
analyses. The results have been considered as significant when p < 0.05. 

3. Results 
3.1. Demographic Characteristics of the Study Population 

A total of 600 health professionals completed and returned the questionnaire. 
The socio-demographic characteristics of the surveyed population are shown in 
Table 1. Among the participants, 60.8% were female and 39.2% were male, with 
a female to male ratio of 1.55. The mean age was 34.94 ± 12.27 years (range 19 - 
65) with 42.2% belong into the class of age 25 - 34 years. Two-thirds of the par-
ticipants were paramedical staffs (61.4%) and 38.6% were physicians. The ma-
jority of participants were from the public sector (94.3%), while only 5.7% of 
participants were from the private sector. 
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Table 1. A descriptive analysis of the participants according to the socio-demographic 
data (N = 600). 

 N % 

Gender (N = 592)*   

Female 360 60.8 

Male 232 39.2 

Age (N = 576)*   

Mean age ± SD 34.94 ± 12.27  

Range (years) 19-65  

19 - 24 108 18.8 

25 - 34 243 42.2 

35 - 44 82 14.2 

45 - 54 70 12.1 

≥55 73 12.7 

Profession (N = 594)*   

Paramedical staffs 365 61.4 

Physician 229 38.6 

Sector (N = 600)   

Public 566 94.3 

Private 34 5.7 

N: number of participants; *: number of participants with known information; SD: standard deviation. 

3.2. Knowledge of Biobanks among Health Professionals 

Table 2 shows the analysis of the knowledge of biobanks among health profes-
sionals. We found that more than a third of health professionals (37.5%) had 
knowledge of biobanks. Almost two-thirds (62.5%) of the participants had never 
heard of biobanks. Among the participants who had knowledge of biobanks, 
30.2% had their information of the concept of biobanks by scientific events, 
24.9% through reading, 18.2% from Medias, and 5.8% by combination of several 
sources (scientific events, reading, media, etc.). 

The association analysis of participants’ knowledge about biobanks with soci-
odemographic factors is shown in Table 3. Participants aged between 25 and 34 
years had more knowledge of biobanks in comparison with participants belong-
ing to other age groups (OR = 1.85, p = 0.012). The knowledge of biobanks was 
significantly associated with the profession. Indeed, among the participants, 
physicians had more knowledge of biobanks (OR = 2.68, p = 0.000). In addition, 
our data showed that health professionals working at the University Hospital 
had more knowledge of biobanks compared to those working in the other par-
ticipating health centers (p < 0.001). Respondent’s gender and sector were not 
significantly associated with biobank knowledge (p > 0.05). 
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Table 2. Knowledge about biobanks among health professionals (N = 600). 

 N % 

Heard of biobanks   

Yes 225 37.5 

No 375 62.5 

Source of information for those who know biobanks   

Scientific event 68 30.2 

Reading 56 24.9 

Medias 41 18.2 

Combination of (scientific event, Reading and medias) 13 5.8 

Other 15 6.7 

Non responders 32 14.2 

N: number of participants. 
 

Table 3. Association analysis of participants’ knowledge about biobanks with 
sociodemographic factors (N = 600). 

 
Knowledge about 

biobanks (%) 
Logistic regression  

univariate of knowledge 
Logistic regression  
analysis final model 

  OR CI 95% p-value AOR CI 95% p-value 

Gender        

Malea 41.8  1     

Female 35.3 0.76 [0.54 - 1.06] 0.110  -  

Age group     0.017    

19 - 24a 30.6  1     

25 - 34 44.9 1.85 [1.14 - 2.99] 0.012    

35 - 44 39.0 1.45 [0.79 - 2.66] 0.224  -  

45 - 54 31.4 1.04 [0.54 - 1.99] 0.902    

≥55 27.4 0.85 [0.44 - 1.65] 0.647    

Profession         

Paramedical staffsa 28.8  1   1  

Physician 52.0 2.68 [1.90 - 3.78] 0,001 2.50 [1.75 - 3.57] 0.001 

Sector         

Publica 37.9  1     

Private 30.3 0.71 [0.33 - 1.52] 0.382    

Hospital centers     0.002   0.018 

UHa 44.7  1   1  

RH 29.1 0.51 [0.33 - 0.77] 0.001 0.61 [0.39 - 0.93] 0.022 

DC 23.1 0.37 [0.15 - 0.95] 0.038 0.40 [0.16 - 1.05] 0.062 

HC 28.3 0.49 [0.27 - 0.89] 0.020 0.53 [0.29 - 0.98] 0.044 

Private clinics 30.3 0.54 [0.25 - 1.16] 0.115 0.47 [0.21 - 1.04] 0.063 

OR: Odds ratio; AOR: Adjusted Odds Ratio; CI: confidence interval; a: Reference category for each variable, 
UH: University Hospital; RH: Regional Hospital; DC: Diagnostic Center; HC: health centers. 
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When assessing all sociodemographic characteristics in a multiple regression 
analysis, only variables related to professions and health centers (AOR = 2.50, p 
< 0.001 and p = 0.018 respectively) were significantly associated with the know-
ledge of biobanks (Table 3). 

3.3. Willingness of Health Professionals to Support Biobanking 

In a question about their willingness to donate their own biospecimens asso-
ciated to their personal and clinical data to biobanks, the majority of health pro-
fessionals (82.9%) showed positive attitudes (Table 4). Most participants 
(82.8%), agreed to explain to patients the role of biobanks for the development 
of biomedical research, and to convince them to participate in biobanks (Table 
4). 

4. Discussion 

The purpose of this study was to determine the knowledge and the attitude of 
health professionals toward biobanks as well as their willingness to donate their 
own biospecimens and to recruit patients into biobanks. This study was also in-
tended to develop awareness on biobanking and to introduce this concept into 
routine Moroccan hospital practices. 

4.1. State of Knowledge of Biobanks 

Our study demonstrates that biobanks are poorly known among health profes-
sionals. This result was expected because the concept of biobank is quite new in 
Morocco and therefore still poorly known. Many studies carried out in other 
countries, have also shown that biobanks remained very poorly known among 
health personnel. For example, an Australian study revealed that the majority of 
health professionals had no knowledge of biobanks [9]. The lack of knowledge 
about biobanking was also observed among health students in Saudi Arabia [14]. 
Regarding the association between the knowledge of biobanks and so-
cio-demographic factors, our study demonstrated that participants aged between 
25 and 34 years, physicians, and health professionals working at the University  
 
Table 4. Willingness of healthcare professionals to support biobanking (N = 600). 

 N % 

Would you be willing to provide your biological samples as well as your  
personal data to a biobank, knowing that they will be stored in a confidential 
manner? 

  

Yes 484 82.9 

No 99 17.1 

Are you willing to explain the role of biobanks in biomedical research to  
patients, in order to convince them to participate in biobanks? 

  

Yes 485 82.8 

No 101 17.2 
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Hospital had more knowledge of biobanks. Together, our data highlight the ne-
cessity to establish awareness about biobanking among health professionals in 
Eastern Morocco. This can be achieved by implementing an appropriate educa-
tion and training program on biobanking for health professionals. 

4.2. Willingness of Health Professionals to Donate Biospecimens  
to Biobanks 

Despite that biobanks are poorly known among health professionals, most par-
ticipants were willing to donate their own biospecimens associated to their per-
sonal and clinical data to biobanks. We found that factors such as gender or age 
were not significantly associated with the health professionals’ willingness to 
donate biospecimens to biobanks. However, profession was significantly asso-
ciated with the willingness to donate to biobanks. In fact, physicians were more 
willing to donate biospecimens to biobanks than paramedical personnel. An 
Italian study among university students, demonstrated that women were more 
willing to donate their biological samples to biobanks than men, and medical 
students or professional nursing were more willing to do so than law students 
[15]. Another study conducted among senior health students in Saudi Arabia, 
showed that the majority (89%) of the participants were willing to donate bios-
pecimens to biobanks for biomedical research purposes [14]. 

4.3. Willingness of Health Professionals to Recruit Patients into  
Biobanks 

Most of health professionals were willing to explain to patients the role of bio-
banks in biomedical research, in order to convince them to participate in bio-
banks. This positive attitude was observed in several previous studies [9] [16]. 
An Australian study has explored the opinion of health professionals on bio-
banks of cancer, has shown that the majority of participants are very favorable to 
biobanks [9] [17] [18]. A positive attitude towards the creation of a biobank of 
DNA has also been observed in a study in the United States and Scotland, where 
83% of health professionals were in favor of creating a DNA biobank [11]. 

Despite the important finding of this study, there were some limitations. For 
example, some items of the questionnaire may not be well understood, especially 
since the majority of health professionals were not aware of biobanks. The other 
limitation is that the study assessed only a hypothetical willingness to support 
biobanking, and that an assessement of an actuel participation in a biobank 
could provide a different, probably lower rate. 

5. Conclusion 

The study provides new information about the knowledge and attitudes of 
health professionals towards biobanks in Eastern Morocco. Despite limited 
knowledge of biobanking among health professionals, most participants had a 
positive attitude towards the setting up of a biobank in Eastern Morocco. This 
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finding foresees a bright future for biobanks that would establish in Eastern 
Morocco. 
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 Genetics Unit 
Faculty of Medicine and Pharmacy of Oujda, 

University Mohammed Premier, 
Kingdomof Morocco 

 

 
Assessment of knowledge, attitudes and support of health professionals 

towards biobanks in Eastern Morocco 
 

Dear, 
As part of our project on the establishment of a biobank at the Faculty of 

Medicine and Pharmacy of Oujda, we are currently conducting a study on the 
assessment of knowledge, attitudes and support of health professionals towards 
biobanks in Eastern Morocco. 

The aim of this study is to raise the awareness of healthcare professionals of 
the crucial role of biobanks in the development of biomedical research, and to 
evaluate their willingness to recruit patients in biobanks. 

We are carrying out this study using an anonymous questionnaire. 
We will appreciate your support by completing this anonymous question-

naire. Thank you very much for your great cooperation. 
 

Gender:     Female     Male  
Age:........................ 
Occupation: 

Physician: 
• Specialty:     Medical    Surgery 

Paramedical staffs: 
• Specialty:     NurseLaboratory     Others: …………………………… 

 
Sector: 

Public 
Private 

 
Knowledge of biobanks: 
1) Have you ever heard about biobanks? 

Yes        No      
2) If yes, what is the source of information? 

Scientific event      ReadingOthers:…………………………… 

 
If you have never heard about biobanks, please read the following information about biobanks 
before completing the questionnaire: 
Biobanks are structures that store human biological samples (tissues, cells, DNA, etc.) associated to 
medical and personal information from donors.  
The role of biobanksis to preserve biological samples of good quality and in sufficient quantity to be 
used at the appropriate time in biomedical research. Biobanks are therefore an instrument for  
identifying, validating and analyzing genomic, tissue, blood or tumor biomarkers. Biobanks are 
therefore essential to progress in understanding the mechanisms of disease, to develop diagnostic 
tools, to predict the effect of treatments and to conduct epidemiological studies. 
 
1) Are you willing to explain the role of biobanks in biomedical research to patients, in order to  
convince them to participate in biobanks? 

Yes          No 
2) Would you be willing to provide your biological samples as well as your personal data to a  
biobank, knowing that they will be stored in a confidential manner? 

Yes          No 
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