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Objectives: Blended learning is a combination of online and face-to-

face teaching. The current study aimed to assess the impact of a 

blended approach on perceptionsand achievements in orthopedics.  

Methods: The online component of the developed blended course 

comprises lectures, discussion forums, demonstrative videos, scenarios, 

discussion panels, and illustrated atlases. In college, activities included 

hands-on and bedside teaching sessions. Hybrid activities such as team-

based learning, case-based learning, and seminars were included. Case 

discussions and roleplays were conducted as assignments. Students' 

perceptions were identified through the survey and focus groups, while 

tutors’ opinions were expressed through personal interviews. A 

comparison between students’ achievements after the blending and that 

of the previous year taught in traditional form was carried out.  

Results: A high degree of student satisfaction, enthusiasm, and interest 

in the blended course was identified; students recommended its use in 

other courses and showed appreciation for how the tutors conducted it. 

Tutors revealed acceptance towards blending and suggested some 

modifications. There was a significant improvement in students’ 

achievements in the Objective-structured-practical and Objective-

structured-clinical examinations (p= 0.0005 and 0.0011) compared to 

the previous year, with no difference in MCQ achievements.  

Conclusion: It can be concluded that the blended approach enhanced 

students’ skills and enthusiasm in orthopedics. 

 
Copy Right, IJAR, 2023,. All rights reserved. 

…………………………………………………………………………………………………….... 

Introduction:- 
E-learning has become an important part of medical education 

1, 2
. Blended learning is a mode of instruction that 

combines online activities with face-to-face activities to incorporate technology within the instructional design 
3
. 

Various authors have shown great benefits and student satisfaction when blending E-learning with face-to-face 

learning 
4, 5

. Although we were forced to shift to online learning because of the COVID-19 pandemic, there is a 
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persistent need to consider flexibility in timetabling through sustainable blended courses 
6
. A particular potential of 

blended learning can be seen in extending the means of teaching by supporting students’ preparation and learning 

process beyond face-to-face seminars or classic textbooks with tools such as short videos 
7
, podcasts 

8, 9
, or virtual 

patients 
10-13

. The introduction of E-learning content in medical and surgical teaching has undergone a vast 

expansion from conventional CDs or online texts to podcasts, wikis, and virtual patients 
12, 13

. However, many 

aspects regarding the use of blended learning concepts are still deficient, especially in clinical courses 
14

. Even 

though students’ approval and their gains in knowledge are often evaluated 
15-18

, some of these studies depend on 

participants voluntarily using the new programs, which might be a selection bias 
19, 20

. More studies are still needed 

to prove the impact of blended learning on the enhancement of students’ knowledge and clinical skills 
21

. As well, 

more data is still needed to fill the gap that describes the best practices that can be used to teach skills as well as to 

guide the design of blended learning curricula in such subjects 
18, 22

. Since its establishment in 2014, the College of 

Medicine University of Bisha has continued to participate in the development of health by offering the integrated 

PBL curriculum adopted by many medical schools in Saudi Arabia 
23

. This innovative, outcome-based curriculum 

has been developed according to the standards of the National Commission for Academic Accreditation and 

Assessment (NCAAA) that was established in accordance with the Saudi-MED domains to ensure quality within the 

Kingdom of Saudi Arabia universities 
24

. This curriculum is composed of three phases, basic, clinical, and clerkship 
25

. Orthopedics is delivered within the clinical phase as a three-credit hours course distributed as two hours 

theoretical (36 contact hours) and one hour practical (36 contact hours). It is divided into two main themes: 

traumatic disorders and bone metabolic and infectious disorders (approved program specifications 2014). According 

to the policy of the program, different interactive learning methods were approved. The theoretical component was 

delivered as twenty contact hours of interactive lectures and four contact hours for each team-based learning, 

seminar-based learning, directed self-learning, and mentoring 
23

. In the same context, the practical component was 

offered as twenty contact hours of hospital visits, ten hours of practical training in skill laboratories, and six hours of 

case-based learning 
26

. Throughout the course, the students were assessed through different learning strategies and 

the midcourse, which constitutes forty percent of the total score. At the end of the course, the students had a final 

theory exam formed of multiple-choice questions and short-answer questions 
27, 28

. This exam forms twenty percent 

of the total score. The remaining forty percent were distributed between objective structured practical examination 

and objective structured clinical examination equally 
29

. The main goal of the current project was to develop a 

sustainable blended learning orthopedics course, not only during the COVID-19 pandemic but also thereafter. In 

addition, to assess students’ and faculties’ perceptions regarding the newly designed course. As well as to assess the 

academic performance of the students by applying the blended learning approach in orthopedics. The answers can 

add to the core knowledge as the published literature on using the blended approach in teaching clinical courses; 

especially orthopedics was deficient. As well, there were no similar interventions in orthopedics courses in Saudi 

Arabia universities except the evaluation study performed at Qassim University 
30

. Also, it can offer guidelines to 

develop other blended clinical courses at Bisha university or even other institutions in Saudi Arabia. 

 

Methods:- 
Development of Orthopedic blended course 

Since 2014 -the foundation of the college- the orthopedics course has been delivered three times in its traditional 

form. Conduction of the course was carried out byhiring collaborators from other different institutions. Many 

problems in student training were faced due to staff shortages. With the eruption of the COVID-19 pandemic, it was 

mandatory to shift to online learning due to the lockdown. However, the pure online clinical course was not a 

practical solution as it lacked clinical skill acquisition, so the best-selected choice was the blended approach. The 

intended learning outcomes of the orthopedics course were revised independently and blindly by three orthopedic 

surgeons to ensure its scientific homogeneity. Each expert provided a detailed report with modifications and 

suggestions for improvement. The three reports were revised, refined, and aligned with the program outcomes by the 

curriculum committee in the college of medicine, University of Bisha. Upon consensus and structural adjustment, 

the learning outcomes were revisited again by the experts to confirm their validity and reliability and then approved 

at different administrative levels. The second step was to design a suitable teaching and learning strategy for each 

topic and outcome. This was offered by the medical education department in parallel with the curriculum committee 

and the cooperating orthopedic surgeons. Synchronous interactive lectures and live discussions through Blackboard 

formed most of the online component of the course, in addition to some assignments in the form of discussion 

forums. As well, free asynchronous demonstrative online videos, clinical scenarios for training, discussion panels, 

and illustrated atlases were provided. Regarding TBL, CBL, and seminar activities, they were conducted in the 

hybrid mode alternatively (some online and some in college). The students were divided into groups of four to 

attend the skill laboratory sessions and perform clinical procedures on models and some volunteers. As well they 
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were divided into groups with two students per group and distributed on scheduled hospital rotatory visits so that 

each student could attend and apply all the required skills. Throughout the course, the students were asked to 

perform some assigned group tasks in the form of case discussions and roleplays, videotape, and submit it. All the 

submitted activities were assessed by orthopedic experts, and feedback was given to students as a sort of formative 

assessment.  

 

Students’ Survey 

After the final approvals and before the conduction of the course, orientation sessions for the students and the staff 

about the developed course were performed. The course was delivered to fifth-year students through the academic 

year 2020/2021 in its new design, and at the end of the course, a questionnaire was distributed among students to 

assess their perception. The questionnaire was designed and approved by the medical education unit in the college of 

medicine, University of Bisha, to evaluate the different aspects of the blended approach in orthopedics. The survey 

was launched through google Forms and distributed through the official emails and WhatsApp groups, and the 

optional participation was considered approval from the students. The questionnaire started with some questions 

describing the demographic distribution of the participants as well as their contact information. After that, closed-

ended questions outlining the perception regarding the design of the orthopedics course. Finally, some closed-ended 

questions about the perception of the blended approach. The perception questions depended on a Likert satisfaction 

scale ranging from one to five, strongly disagree (1), disagree (2), neutral (3), agree (4), and strongly agree (5).  

 

Students’ focus groups 

The second part of the perception assessment was conducted by performing three rounds of focus groups to elicit 

specifically how the students perceived the course, the challenges they encountered, and suggestions for 

improvement. Each focus group was formed by nine volunteered students chosen randomly from the same studied 

patch. The focus group sessions were moderated by an investigator other than the orthopedics tutors and the course 

coordinator one week after the final exams to minimize bias. Each session lasted for 30 minutes and was audio-

recorded for further verbal transcription and thematic analysis. The focus group guide was designed by the medical 

education department in the college of medicine, University of Bisha. The data were analyzed by two independent 

investigators who subsequently met to gather similarities to resolve discrepancies in the topics identified after 

confirmation of data accuracy. Descriptions were matched, and the major themes of student responses were 

identified by the same investigators in cooperation with the medical education department. The use of both 

quantitative and qualitative assessments helped the investigators to obtain a complete outline of the students’ 

perspectives regarding the designed course and the whole blended approach. 

 

Staff interviews 

The blended course was delivered by three orthopedics surgery and one rheumatology staff. At the end of the 

course, personal interviews were conducted with the respected tutors to check their perceptions regarding the course. 

Each interview lasted about twenty minutes, discussing their perception towards the cornerstones of the course as a 

whole and the blended approach especially. Interviews were conducted by an investigator other than the course 

coordinator to decrease bias as well; they were recorded for further transcription and analysis. A guide for the 

interview and the proposed questions were designed by the medical education unit in the college of medicine, 

University of Bisha.  

 

Assessment of Academic Performance 

To the policy, student assessment in the college of medicine, University of Bisha, is conducted at two levels. The 

first one is the continuous assessment which includes the mid-course exam and the assessment activities throughout 

the course. Continuous assessment shares by forty percent and the final assessments form the remaining sixty 

percent of the total assessment of the course. As a clinical course, the final assessment of orthopedics is divided 

between theory exam, OSPE, and OSCE, with twenty percent for each. Evaluations of students’ achievements were 

conducted on two levels, selective and total. All the questions were designed by the tutor themselves following the 

designed blueprint, revised in a departmental meeting, and rechecked structurally by the student assessment 

committee to ensure validity and radiality. During final exam preparation, randomly selected six multiple choice 

questions (MCQs) and four OSCE stations were the same as the final exam of the previous academic year, 

2019/2020, in which the course was conducted traditionally. A selective comparison between the achievements in 

the repeated questions was carried out, as well as a comparison between the total achievements in the theory exam, 

OSPE, and OSCE. Standardization of the two sets of questions was confirmed by the student assessment committee 

through the calculated difficulty indices.  
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Statistical analysis: 

All data were analyzed by SPSS software version 16 (SPSS Inc., Chicago, USA). The demographic distribution of 

the participants in the questionnaire was presented as percentages. However, data collected from the perception 

questions were analyzed and presented as means ± SD of the scores for each question. Also, the degree of 

satisfaction was summarized by the percentages of the participants that showed agreement (strongly agree and 

agree) to different survey questions.  Cronbach’s alpha 
31

, Kendall’s tau B coefficient 
32

, and Kaiser-Meyer-Olkin 

(KMO) measure of sampling adequacy were considered to assess the consistency, reliability, and validity of the 

questionnaire. The strength of the relationship between variables was measured through Bartlett’s test of sphericity 
33

. Unpaired sample t-test was used to compare the means of student achievements either in selected questions or in 

the final total. Also, Cohen’s d test was used to compare the strength of the relationship between the achievements 

of the two cohorts 
34

. Significance was considered at P < 0.05 

 

Results:- 
Students’ Survey (Figure 1) 

The perception of 30 students (93.75%) of the fifth year (2020/2021) in the College of Medicine, University of 

Bisha, was evaluated by analyzing the questionnaire results. The whole patch of students were males with mean ± 

SD for age 23.29 ± 0.78.  Students’ cumulative grades were distributed as 1 A+, 6 A, 4 B+, 8 B, 7 C+, and 4 C 

grades. Moreover, their achievements in orthopedics were distributed along the whole scale of grades A+, A, B+, B, 

C+, C, D+, and D with 2, 6, 7, 4, 3, 6, 1, and 1, respectively. Approximately all the students have previously 

attended many distance learning courses, with mean ± SD = 5.40 ± 2.931 for the number of attended online courses. 

Also, they spend an acceptable number of hours per day on their personal computer for medical studies (mean ± SD 

= 4.87 ± 2.609). Ninety percent of the participating students regularly use the internet in their study, and 83.3% 

appreciated learning through the web. To evaluate students’ perception regarding the newly designed orthopedic 

course and the blended approach, a Likert scale with five degrees of satisfaction scored from one to five (strongly 

disagree, disagree, neutral, agree, and strongly agree) was used. Internal consistency was ensured by calculating 

Cronbach’s alpha = 0.915; also, the KMO measure of sampling adequacy was 0.685, and Bartlett’s tests of 

sphericity were highly significant <0.001. Survey items were correlated together by Kendall's tau_b test showing 

coefficients ranging between 0.113 and 0.775. By factor analysis, three factors were extracted that describe 46.92%, 

68.15%, and 74.67% of the cumulative loadings. The first factor touched on the feedback mechanisms in the 

blended course and the future use of the blended approach. The second factor expressed the different aspects of face-

to-face sessions given through the blended orthopedic course. The third factor discussed the impact of formative 

assessment in different interactive activities conducted within the course. As shown in figure (1), the highest mean 

score was in favor of the item asking about the satisfaction, interest, and enthusiasm for learning orthopedics by the 

blended approach (mean ± SD = 3.97 ± 1.245).  

 

Students’ focus group 

Three rounds of focus groups were moderated one week after the final exam. The data were validated by two experts 

from the medical education department who gathered similarities and resolved discrepancies after confirmation of 

data accuracy. Responses from the students were assembled in four main themes; the first theme was that 80% 

declared that the blended orthopedic course met their expectations ―Yes it did, now my knowledge in orthopedic is 

more than that I expected to have,‖ ―It improved my vision about Orthopedic not only reading x-rays but also how to 

deal with patient and advise them,‖ "It was fun and got new experiences in different aspects.‖ The second theme was 

the appreciation of the organization, conduction, and the use of new techniques of learning ―I liked the course 

coordinator organization and different ideas that were applied like: Quizzes, the videos for examination,‖ ―I liked 

the arrangement and how it was handled as well as the methods of teaching like case discussion and assignment 

videos,‖ ―The blackboard was so useful and organized with no need to go anywhere else to get studying resources, 

all were provided in a professional way.‖ The third theme touched on the value of tutors' efficiency in dealing with 

the blended approach ―It is fascinating to learn from the major consultants in the country,‖ and ―The best tutor is that 

who summarizes the topics and teaches us what we need to know related to our level,‖ ―I did not like the teaching of 

some tutors as they didn't succeed in delivering the content to the students.‖ The fourth theme emphasized the 

difficulties encountered during course conduction, like the squeeze in the timetable and the decreased number of 

hospital visits. ―I liked the course, but I didn't like the time isn't enough for a course like this,‖ ―Tight time was the 

major obstacle,‖ ―I wanted to go more to the hospital to see some orthopedic cases or to see some of the 

instruments.‖ 
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Faculty interviews 

Considering the satisfaction of the staff, personal interviews with the respected tutors that were involved in teaching 

the blended course were moderated and validated by medical education experts. All the tutors appreciated the 

learning materials that were used as they were suitable for each topic and encouraged student participation tutors 

also praised the course organization and acknowledged candidates’ attendance, participation, and enthusiasm. 

Interestingly, two tutors were so passionate about the course that they suggested a change in the time allocated for 

each topic to make students more acquainted with important orthopedic topics and proposed some interesting 

textbooks as learning resources. 

 

Analysis of Academic performance (Figures 2 and 3) 

Students’ academic achievement included their scores in; final MCQs, OSPE, and OSCE. Thirty MCQs that were 

prepared according to the blueprint and checked for validity by the assessment committee were included in the final 

exam (30% remembering and 70% understanding & application). Six MCQs were randomly selected (each out of 

0.8 mark) from the final exam of the 2019/2020 patch (traditional) to be repeated in the final exam for the patch of 

2020/2021(blended). Also, four OSCE stations (each out of 5 marks) were repeated from the previous academic year 

with no repetition in the OSPE questions. Regarding the ages of the students, the mean and ± SD in the traditional 

patch was 23.75 ± 0.31 and in the blended patch was 23.29 ± 0.78 with a nonsignificant difference (P = 0.634). 

Also, the mean difference in the results of the final orthopedics course examinations was nonsignificant between the 

two patches (P = 0.809), with mean ± SD of 83.04 ± 5.30 and 82.56 ± 9.07 for the traditional and the blended 

patches, respectively. Students’ achievements in three out of four repeated OSCE stations showed a significant 

difference between the traditional and the blended course in favor of blending by using an independent sample t-test. 

Means ± SD were 4.5 ± 0.35, 4.7 ± 0.42, and 3.9 ± 0.48 in the blended course and 3.9 ± 0.67, 4.17 ± 0.5,8 and 3.63 

± 0.40 for the traditional learning. These three OSCE stations included the topics of the shoulder, knee, and spinal 

examination with p values 0.004, 0.001, and 0.0153, respectively. Moreover, achievements in one out of six 

repeated MCQs showed significant improvement in the blended approach when compared to the traditional ones 

with p=0.0054 (figure 2). By comparing students’ achievements in the whole MCQs, OSPE, and OSCE exams, there 

were significant improvements in students’ performance in the OSPE and OSCE stations with p= 0.0005 and 

0.0011, respectively (figure 3). Cohen’s d test revealed a good effect size for students’ achievements in OSPE and 

OSCE (0.96 and 0.83, respectively) and a weak effect size regarding students’ grades in MCQs (0.09). These results 

suggest the positive impact of blending the course on improving students’ performance. 

 

Discussion:- 
Recently, the use of electronic learning has been widely increased, especially in medical education, taking the 

advantage that students can learn anywhere and anytime. Although it lacks peer support and the physical visibility of 

the instructor, electronic learning was found to satisfy students’ needs 
35, 36

. Clinical skills form a crucial part of the 

education of medical students. which cannot be efficiently taught online alone, so blending is important in medical 

education, although the effectiveness of online teaching is still controversial  
37

. This study was conducted to 

evaluate students’ perception and academic performance after passing through the new experience of a blended 

approach in the faculty of Medicine at the University of Bisha. Also, the study aimed to assess faculties’ perceptions 

regarding the newly designed blended orthopedics course to emphasize the sustainability of the course. The current 

results obtained from both the survey and the focus group revealed the students’ positive attitude towards the 

blended approach. The highest mean score in the questionnaire was granted to satisfaction, interest, and enthusiasm 

for the blending of orthopedics. Moreover, in the focus groups, most of the students acknowledged the organization 

and the new online learning techniques that were involved and recommended using the blended approach in other 

clinical disciplines. Although some previously published works investigated blending in orthopedics, the current 

study is the first to assess the impact of blending in orthopedics in local institutions. Amin and Saqr published their 

students’ declaration that they got a better chance of contact with their tutors and colleagues, as well as flexible 

learning and faster retrieval of information after blending the orthopedics course. Also, they had a better possibility 

of self-assessment and gaining feedback and recommended generalization of the concept in all courses 
30

. Similarly, 

a pilot study was conducted by Back et al. to assess students’ perception of the blended learning approach in 

orthopedics and showed positive feedback from the participating students 
18

. It was also reported that E-learning in 

orthopedics was considered an effective alternative or at least a supplement to the traditional teaching methods for 

both undergraduates and postgraduates 
38

. In addition, Chornyi and Vakulych revealed a very good positive 

perception among their students towards the blended approach in orthopedics, and they emphasized the importance 

of promoting critical thinking and problem-solving skills in orthopedics through collaborative learning by 

implementing online case-based education sessions 
39

. The blended learning approach is highly context-sensitive, 
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and interdisciplinary differences should be considered 
17

. Many studies demonstrated that blended learning is 

feasible, effective, and well-evaluated by students in training for oral radiology, spine surgery, and pediatric 

deformities 
17, 40

. On the other hand, the blended learning concept in otolaryngology revealed a low satisfaction level 

among medical students 
41

. Moreover, some studies indicated that medical students were satisfied with e-learning in 

clinical courses but did not see it as a strategy to replace traditional teacher-centered education 
10, 42

. The cornerstone 

of blended learning is the involvement of the three independent elements of the theoretical framework, the teacher, 

student, and environment, to gain a successful student educational experience 
22

. Through the performed focus 

groups in this study, the students raised this very important topic with multiple quotes and stressed on the 

importance of the tutors’ qualifications and skills in delivering the blended content. This is in accordance with the 

conclusion that the enthusiastic educator is the first component in enthusiastic education, and training the educators 

is a crucial preliminary step in the blended approach 
43

. Like all medical specialties, the orthopedic curriculum 

continues to expand, correlated with an increase in the objectives, and the traditional teaching methods seem to have 

become insufficient to deliver these complex topics to undergraduate students 
44

. The tutors who shared in designing 

and delivering the blended orthopedics course in this study highly appreciated the teaching methods that were used 

and declared that they were suitable for each topic and encouraged student participation. Also, they acknowledged 

the suitability of organization and the learning materials for both topics and different students, which was reflected 

in the attendance, participation, and enthusiasm of them and the students. A very important note was added by 

Hickmann et al. that blending the clinical courses can enhance compliance with theoretical learning among students 

through customized sessions, supporting different learning styles that are accessible anywhere and anytime 
45

. 

However, some educators denied the changes that accompany blended learning claiming that the interpersonal 

interactions with the students are affected by ―the learners are not supervised during their studies away from the 

classroom, the ability of the teachers to assess learning and to provide guidance and support to the learners is a very 

week at this stage‖ 
17, 43

. Both students and tutors in the current study stressed the importance of extending the 

duration of the course and the number of hospital visits. This is a great point for further evaluation as there is a great 

debate in the literature about the inadequacy of orthopedics training for undergraduates. Some authors related this 

inadequacy to the increasing complexity of the medical curriculum, teaching methodologies and approaches either 

practicing on real or simulation patients, insufficient teaching from the senior clinicians due to overload or duty-hour 

restrictions with potentially few opportunities for trainees to provide patient care, and the tight duration of the 

training 
43, 44, 46, 47

. The effectiveness of combined online and face-to-face teaching regarding the acquisition of 

knowledge and skills is still controversial 
14, 37

. What’s unique about the current work is the significant improvement 

in students’ performance in OSPE and OSCE compared to the previous traditional non-blended batch, although it 

was not reflected in the final score. Some previous results showed significantly higher theoretical and OSCE grades 

in the blended learning group compared to the traditional teaching group 
15, 48, 49

. while others showed only 

improvement in theoretical scores with blending 
18

. This highlights the importance of the current findings, which 

point to the impact of blending on clinical skills obtained by students. As previously reported, orthopedics surgical 

psychomotor skills are difficult to teach and master due to the challenges of the extensive knowledge required and 

working with new equipment, which can be improved through online learning modalities 
38

. A combination of 

learning tools should be used to gain better efficiency, as each form of learning approach has its benefits and 

drawbacks 
39

. The development of a blended course consisting of adaptive online learning, simulator training, and 

hands-on training has a positive effect on the surgical skills of trainees in orthopedics 
17

, obstetrics and gynecology 
50

, neurosurgery 
45

 and even in family planning education 
51

. Many theories explain this concept, of which the 

students could manage their time in a way that was effective and convenient for them to achieve their goals 
52

. Also, 

a well-designed online learning curriculum is based on a framework that focuses on effective pedagogical principles 

and is supplemented by understanding of what makes online learning suitable for students 
53

. In addition, using 

interactive teaching provide intuitive interaction and social connections with educators and peers to ensure that the 

time spent in learning is as valuable as possible 
15, 44

. The current results, together with previous ones, indicate that 

the interactive blended learning approach seems to be superior compared to traditional teaching due to its feasibility 

and effectiveness in training for the orthopedics domain. It gained wide acceptability among students and teachers 

and improved the performance of the students in clinical examinations. However, it was as effective to teach 

medical students the theoretical component as traditional learning. Consequently, further investigations are needed 

with broader samples and different modalities to prove the effectiveness of blending the orthopedics Course. 

 

Limitations of the study: 

As the university is a newly founded institution, some limitations were recorded in the study. The first limitation 

was the small number of the sample, although all the registered students were included. The study depended on the 
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blackboard facilities, free online demonstrative videos, and simulations in the skill laboratory, while the paid virtual 

platforms for orthopedics learning were not available. 
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Figure legends: 

Figure 1:-Results of students’ survey showing their perceptions regarding the blended approach in orthopedics 

learning. Scores are based on a five-point Likert scale (1: strongly disagree, 5: strongly agree). Values are presented 

as Means ± SD. 
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Figure 2:- Students’ achievements in the selected questions of the final examination in orthopedics for both patches 

(traditional: 2019/2020 and blended: 2020/2021). MCQ/ 0.8 mark and OSCE/ 5 marks. Values are presented as 

Means ± SD. 

 
 

Figure 3:-Total achievements in the final orthopedics examination of both patches (traditional: 2019/2020 and 

blended: 2020/2021) (MCQs/ 16 marks, OSPE/ 20 marks, and OSCE/ 20 marks). Values are presented as Means ± 

SD. 
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