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Abstract
Background  Clinical research is an important academic function for maximizing the health benefits of interventions. 
This growing field requires creative trials to build expertise for health researchers and practitioners simultaneously.

Objective  The purpose of this research was to assess the impact of clinical research training on the knowledge of 
family medicine postgraduate trainees.

Methods  A quasi experimental study was conducted on 49 family medicine master’s and MD candidates in the 
family medicine department, Cairo university. Knowledge about clinical research was assessed before and after 
enrollment in the “Fundamentals of Clinical Research” online course. The trainees’ feedback about the course was 
assessed using an evaluation form.

Results  49 participants’ responses were analyzed. They had a mean (± SD) age of 35.4 (± 8.7) years and 10.2 (± 8.7) 
years of practice. The majority were female (93.9%). Over 60% were engaged in clinical research projects. Feedback 
showed high satisfaction and pre-post comparison showed statistically significant increased knowledge scores in 
most areas, except research questions.

Conclusions  The “Fundamentals of Clinical Research” training course increased knowledge scores among 
participants, and high satisfaction was reported. However, further exploration is needed to address the long-term 
impact on their career benefits and clinical decision skills.
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Introduction
Clinical research is increasingly being recognized as an 
important academic function for maximizing the inter-
ventions’ health benefits [1]. 

A research training course is an essential item of 
medical education and a crucial opportunity to develop 
future physicians and healthcare providers with excellent 
research skills [2]. 

Previous studies reported that research experience 
throughout the residency period of different special-
ties is strongly associated with future research achieve-
ments [3]. The research training courses project entail an 
understanding of various phases of the research project, 
starting from formulating a research question through 
conducting an efficient literature review and appraisal, 
developing the appropriate study methodology, as well 
as accomplishing data collection and analysis within a 
specified time frame, and finally acquiring and practicing 
the skills of manuscript writing [4]. Additionally, research 
training courses help health care professionals to develop 
critical thinking and to evaluate literature efficiently [5, 
6]. Preparing physicians from different healthcare spe-
cialties by inculcating adequate information and research 
skills fosters a positive attitude towards research among 
physicians at all stages of their careers [6]. 

Consequently, there is a need for effective research 
courses and programs at all postgraduate levels, which 
can be vital in making a workforce of experienced 
researchers in family medicine practice. Accordingly, we 
have developed a “Fundamentals of Clinical Research” 
short course that targets both family medicine master’s 
and MD candidates.

Despite the presence of some postgraduate research 
educational programs, limited published reports illus-
trate, in detail, the development of the programs, and 
there is less research evidence of their educational impact 
[7–9]. Therefore, this study aimed to explain the course 
development processes and report on training evalua-
tions and to assess the impact of the “Fundamentals of 
Clinical Research” course on the knowledge of family 
physicians.

Methods
Study design
Quasi experimental (pretest - posttest) study design.

Settings, sampling, and participants
This study was performed on family medicine master’s 
and MD (medical doctorate) candidates during the aca-
demic year 2023–2024 in the family medicine depart-
ment, Cairo University, Egypt.

The eligibility criteria were all the candidates enrolled 
in “Fundamentals of Clinical Research” training and who 
agreed to participate in the study.

Sample size and sampling procedures:
Sample size has been calculated using Epi Info 7, based 

on assumptions from similar research [10] of improved 
knowledge from 22.8 to 85.4% at 80% power and 0.05 sig-
nificance level. The minimum required sample size was 
24. However, our sample size was further increased as a 
convenient sampling technique was adopted. All par-
ticipants of the training were invited to participate in the 
evaluation, ending in 49 and 40 participants at pretest 
and posttest, respectively.

Development of “fundamentals of clinical research” course
The development of “Fundamentals of Clinical Research” 
online course followed a logical and systematic method 
to ensure its relevance, effectiveness, and comprehensive-
ness. The process was categorized into four key phases:

Needs assessment phase
This phase involved identifying the knowledge gaps 
among postgraduate trainees regarding clinical research 
methodologies. A survey was conducted among residents 
and early-career physicians to assess their familiarity 
with clinical research concepts, common challenges they 
faced, and their perceived need for structured training 
in research skills. The results highlighted a lack of con-
fidence in study design, statistical analysis, and scientific 
writing, justifying the need for a structured course.

The core team development that determined the scope of this 
short course
A multidisciplinary team was formed, consisting of 
experienced faculty members from the Family Medicine 
Department with expertise in clinical research, medical 
statistics, and medical education. This team was respon-
sible for defining the course scope, setting learning objec-
tives, and structuring the content to align with the needs 
assessment findings.

Course content development
The course was designed as a concise yet comprehensive 
program covering essential aspects of clinical research. 
The core team developed a structured curriculum divided 
into three modules, each focusing on a key component of 
research training. The content included practical exam-
ples, case studies, and interactive exercises to facilitate 
application-based learning.

Review of module content
To ensure the accuracy and relevance of the course mate-
rial, each module underwent a rigorous review process 
by faculty members with expertise in clinical research. 
Feedback was gathered and used to refine the content 
before finalizing the course structure.
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The course was delivered online during the academic 
year 2023–2024 as pre-recorded lectures supported with 
many helpful materials about learning clinical research 
within one month through 3 modules. The lectures were 
presented by different family medicine staff with experi-
ence in clinical research.

Topics of the online sessions:
Module 1: Research questions and research methods.

 	• Introduction to Clinical Research.[11]
 	• Ethical Considerations in Clinical Research [12].
 	• Study Design in Clinical Research [13].

Module 2: Basics of medical statistics.

 	• Biostatistics in Clinical Research [14].
 	• Data Collection and Management [15].

Module 3: Scientific writing.

 	• Protocol Development and Writing [16]. 
 	• Manuscript writing [16]. 
 	• Good Clinical Practice Guidelines [17]. 

Development of assessment tools
To evaluate the effectiveness of the course and assess 
knowledge acquisition among participants, a structured 
assessment strategy was developed. This included:

1.	 Pretest and Posttest Assessments:

 	• A pretest was administered before the start of the 
course to assess baseline knowledge of clinical 
research concepts.

 	• A posttest was conducted after the completion of the 
course to measure knowledge gains and assess the 
effectiveness of the instructional materials.

 	• The questions in both assessments were designed 
to evaluate understanding of study design, ethical 
considerations, statistical analysis, and scientific 
writing.

2.	 Evaluation Form for Trainee Feedback:

 	• A post-course evaluation form was administered to 
collect feedback from participants regarding course 
content, delivery format, and overall satisfaction.

 	• The evaluation focused on the clarity of instruction, 
relevance of the materials, engagement of the 
learning process, and the applicability of acquired 
knowledge in clinical practice.

3.	 Questionnaire Development and Validation:

 	• The assessment questionnaires were developed after 
reviewing relevant literature on research training 
programs [18–20] to ensure validity and relevance.

 	• The questionnaires were reviewed by two 
faculty members from the Family Medicine 
Department with expertise in clinical research 
and medical education. Based on their feedback, 
modifications were made to improve clarity and 
comprehensiveness.

 	• A pilot study were conducted with seven candidates 
to test the applicability and reliability of the 
questionnaires. The data collected from this pilot 
study was used for refinement but was not included 
in the final analysis.

The final assessment tool consisted of three sections:

1.	 Demographic Data: Including age, sex, years of 
practice, and academic qualifications.

2.	 Knowledge Assessment: Focused on components 
of clinical research, study designs, research 
methodology, and current involvement in research 
activities.

3.	 Course Evaluation: Available only in the posttest to 
collect feedback on the training experience.

The systematic design of both the curriculum and 
assessment methods ensured that the course effectively 
addressed the learning needs of postgraduate train-
ees while also allowing for measurable evaluation of its 
impact on their research competencies.

Study procedures
The training course was posted through the family medi-
cine department official emails to invite all master’s and 
MD candidates to register as a mandatory training part 
to complete the requirements for getting a family medi-
cine postgraduate degree.

When candidates enrolled in the course, a pretest were 
required to be filled after obtaining an informed consent 
to enroll in the study.

After one month from enrollment (the training dura-
tion), a post test and an evaluation form was required to 
be filled in by the candidates.

Statistical analysis of data
The data collected were cleaned in Excel 365. Simple 
descriptive statistics (arithmetic mean and standard devi-
ation) were used for a summary of quantitative data and 
frequencies were used for qualitative data, and Mann-
Whitney U test was used to test difference in paired score 
medians (pretest and posttest). All analyses were per-
formed using Stat ® software, version 18.

All P-values less than 0.05 were considered significant.
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Ethical considerations
All participants provided informed written consent to 
participate. The study protocol was approved by research 
ethics committee (REC) number (N-404-2023).

Results
A total of 49 participants completed the pre-training 
survey and pre-test; of them 40 completed the post-test. 
Table  1 provides information on the baseline charac-
teristics of participants in the research training course, 
the mean (± SD) age of the participants was 35.4 (± 8.7) 
years. On average, the participants had 10.2 (± 8.7) years 
of practice. The majority of participants were female, 
accounting for 93.9%, while only 6.1% were male. In 
terms of scientific degrees, the participants were divided 
between MD students/trainees (51.0%) and master’s 
degree students/trainees (49.0%). 61.2% of participants 
reported being currently engaged in clinical research 
projects while undertaking this training course, whereas 
38.8% were not. When asked about their attendance 
of previous courses or training in Clinical Research, 
53.1% of participants answered positively, while 46.9% 
responded negatively.

Regarding post-training surveys and feedback, Table 2 
shows that 45% of students spent 2–5 hours and another 
45% spent more than 5 hours to finish the online research 
course, while 10% spent less than 2 hours. Most students 
agreed or strongly agreed that the course content was 
clear and easy to understand (77.5%) and provided appli-
cable theoretical information (79.0%). In terms of practi-
cal examples, 75% of students agreed or strongly agreed 
that the course provided them. Furthermore, 67.5% of 
students agreed or strongly agreed that the course pre-
pared them to do clinical research. A significant portion 
of the students (87.5%) agreed or strongly agreed that 
they learned new things in the course, and 80% found the 

course to be relevant to their work in clinical research. 
The majority of students (77.5%) also agreed or strongly 
agreed that the course material challenged them to think 
about the topic in a different way. Additionally, 92.5% of 
students agreed or strongly agreed that they would be 
able to use the knowledge and skills gained in their future 
work, and the online format of the course was found to 
facilitate learning by 90%. Most students (85%) agreed or 
strongly agreed that it was easy to navigate through the 
course content, and 75% felt that the course met their 
expectations. The most useful module was identified as 
“Scientific Writing” by 60% of respondents. All students 
recommended the course to others. Overall, the course 
was rated as useful or very useful by 90% of the students, 
and their satisfaction levels were high, with 90% express-
ing ‘satisfied” or “very satisfied”.

Regarding participants’ overall knowledge scores, 
before the course, the median (IQR) knowledge score was 
14(11:16). After completing the course, the median (IQR) 
knowledge score increased to 18 (15: 20. The difference in 
scores between the pre- and post-course assessments was 
statistically significant, with a p-value less than < 0.001 
based on the sign rank test, as shown in Fig. 1.

The four subgroups of knowledge scores related to 
research concept and question, methods and design, sci-
entific writing, and biostatistics concepts were analyzed, 
and it was observed that three of the subgroups showed 
statistically significant improvement after the research 
training course. However, the subgroup specifically 
focused on research questions did not exhibit a signifi-
cant improvement as shown in Fig. 2.

Discussion
The findings of this study indicate a significant posi-
tive impact of a well-designed clinical research course 
on the knowledge and perception of family physicians, 
highlighting the practical benefits of structured research 
training in enhancing healthcare professionals’ com-
petencies. This reflects the importance of continuous 
education and training in clinical research for health-
care professionals, which is essential for evidence-based 
practice. Unlike general research training programs, our 
course was tailored specifically for family physicians, 
addressing their unique needs in clinical research, a niche 
that has been relatively underexplored. These findings 
come in agreement with other studies [21–23] which 
also reported the positive impact of clinical research on 
knowledge gained.

Regarding characteristics of study participants in 
the research training course, most of participants were 
female, accounting for 93.9%, which aligns with the 
increasing representation of women in medical fields 
[24]. The split between MD and master’s degree candi-
dates and the results that show statistically significant 

Table 1  Baseline characteristics of research training course 
participants (n = 49)

Mean (± SD) or Number (%)
Age 35.4 (8.7)
Years of practice 10.2 (8.9)
Gender
Female 46 (93.9%)
Male 3 (6.1%)
Scientific Degree
MD student /trainee 25 (51.0%)
Master’s degree student / trainee 24 (49.0%)
Are you doing clinical research in the current period?
No 19 (38.8%)
Yes 30 (61.2%)
Did you attend previous courses/ training in Clinical Research?
No 23 (46.9%)
Yes 26 (53.1%)
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Frequency (%)
Hours did you spend on the course:
2–5 h 18 (45.0%)
>5 h 18 (45.0%)
Less than 2 h 4 (10.0%)
The content of the course was clear and easy to understand
Agree 15 (37.5%)
Disagree 1 (2.5%)
Neutral 8 (20.0%)
Strongly Agree 16 (40.0%)
The course provided applicable theoretical information
Agree 15 (37.5%)
Neutral 8 (20.0%)
Strongly Agree 17 (42.5%)
The course provided practical examples
Agree 20 (50.0%)
Disagree 2 (5.0%)
Neutral 8 (20.0%)
Strongly Agree 10 (25.0%)
The course has prepared me to do clinical research
Agree 16 (40.0%)
Disagree 3 (7.5%)
Neutral 9 (22.5%)
Strongly Agree 11 (27.5%)
Strongly Disagree 1 (2.5%)
I learned new things in the course
Agree 15 (37.5%)
Neutral 5 (12.5%)
Strongly Agree 20 (50.0%)
The course was relevant to my work in clinical research
Agree 17 (42.5%)
Disagree 1 (2.5%)
Neutral 7 (17.5%)
Strongly Agree 15 (37.5%)
The course material challenged me to think about the topic in a different way
Agree 21 (52.5%)
Disagree 2 (5.0%)
Neutral 7 (17.5%)
Strongly Agree 10 (25.0%)
I shall be able to use the knowledge and skills I have gained for improving my future work in research
Agree 21 (52.5%)
Neutral 3 (7.5%)
Strongly Agree 16 (40.0%)
The fact that the course was fully online facilitated my learning experience
Agree 21 (52.5%)
Disagree 1 (2.5%)
Neutral 3 (7.5%)
Strongly Agree 15 (37.5%)
It was easy to navigate through the course content
Agree 16 (40.0%)
Disagree 1 (2.5%)
Neutral 5 (12.5%)
Strongly Agree 18 (45.0%)
The course met my expectations

Table 2  Summary of post-training survey responses (n = 40)
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improvement in the knowledge score before and after the 
course reflect the importance of clinical research courses 
for healthcare professionals regardless of their scientific 
degree and training on clinical research to be continued 
throughout their career. The finding that 61.2% of partici-
pants were engaged in clinical research projects during 
the training course reflects the emphasis on integrating 

research into clinical practice so it is necessary to focus 
on training healthcare professionals on clinical research 
continuously throughout their careers.

The increase in overall knowledge scores, evidenced by 
a statistically significant improvement (p < 0.001) between 
pre- and post-course assessments, indicates the effective-
ness of our structured approach to teaching fundamental 

Fig. 1  Participants’ overall knowledge scores (before and after the course)

 

Frequency (%)
Agree 16 (40.0%)
Disagree 1 (2.5%)
Neutral 9 (22.5%)
Strongly Agree 14 (35.0%)
What was the most useful module in the course
Introduction to Biostatistics 6 (15.0%)
Introduction to research 10 (25.0%)
Scientific writing 24 (60.0%)
Do you recommend the course to others?
Yes 40 (100.0%)
Overall, how would you rate the usefulness of this course?
Neutral 4 (10.0%)
Useful 16 (40.0%)
Very useful 20 (50.0%)
Please rate your overall satisfaction towards this course
Neutral 4 (10.0%)
Satisfied 19 (47.5%)
Very satisfied 17 (42.5%)

Table 2  (continued) 
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research principles. While three subgroups—research 
concept and question, methods and design, and biosta-
tistics concepts—demonstrated significant improvement, 
the lack of significant progress in the research questions 
subgroup warrants further exploration. Possible factors, 
such as the complexity of research questions or the need 
for additional targeted training, should be considered for 
future course refinement.

Comparing these findings to existing literature, our 
results align with studies emphasizing the efficacy of 
targeted clinical research training programs in improv-
ing knowledge and skills among healthcare profession-
als, such as the study of Sprague et al.,2012 that aimed 
to improve the knowledge of surgical residents and clini-
cians on the principles and practice of surgical research 
methodology in which overall participant knowledge 
about clinical research methods improved significantly 
from the pre- to the post-course test (mean improve-
ment in score 13.5%, relative increase 35.3%, p < 0.001).25 
However, our study adds to the literature by specifically 
addressing the training needs of family physicians and 
assessing not only knowledge gains but also practical 
skills and engagement in research activities.

The identification of “Scientific Writing” as the most 
useful module aligns with the recognized importance of 
effective communication in research [26]. 

The positive feedback on course content clarity and 
practical applicability is in line with studies emphasizing 
the importance of clear and practical training materials 
[25]. The satisfaction levels and willingness to recom-
mend the course are consistent with research indicat-
ing that satisfaction is crucial for effective learning and 
knowledge transfer [27]. The participants’ satisfac-
tion and willingness to recommend the course further 

validate its impact, reinforcing the role of well-structured 
training in fostering research engagement among family 
physicians.

The high percentage (90%) of participants finding the 
online format facilitated learning aligns with the grow-
ing recognition of the effectiveness of online education 
in healthcare [28]. This finding is particularly relevant in 
today’s digital learning landscape, suggesting that virtual 
training models can be leveraged to expand research edu-
cation accessibility. The high percentage (92.5%) express-
ing confidence in applying gained knowledge and skills in 
future work aligns with the concept of competency-based 
education in medical training [29]. By equipping family 
physicians with research competencies, this course con-
tributes to improving evidence-based practice, ultimately 
benefiting patient care and healthcare decision-making.

Study limitation
There are some limitations to this study, which should be 
addressed in future research. First, we observed short-
term improvements in knowledge that we cannot gen-
eralize to sustain longer-term knowledge about clinical 
research. Second, the relatively small sample size, also 
limits the generalizability of the findings. Third, our study 
did not include a control group, so it is hard to accurately 
evaluate the true impact of this research education inter-
vention. Thus, more research on the long-term effective-
ness of research training is needed, including a control 
group and a larger study sample.

Conclusion
In conclusion, our study emphasizes the success of 
the designed course in enhancing the clinical research 
knowledge and perception of family physicians. The 

Fig. 2  The four subgroups of knowledge scores
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study provides valuable insights for educators and cur-
riculum developers aiming to design similar courses. Fur-
ther research can address potential areas for continued 
improvement in training programs.
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