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Abstract

The first joint research meeting of the Bangladesh Gastroenterology Society (BGS) and the British Society of Gastroenterology (BSG) took place in February 2020 at the Bangobandhu Sheikh Mujib Medical University in Dhaka, Bangladesh, aimed at providing clear answers for young, aspiring medical researchers. The meeting covered a variety of topics from the importance of medical research, how to ask research questions, key issues in medical ethics and where to obtain appropriate research funding, through to fundamental statistical principles, how to write papers and how to publish the findings obtained. Examples of collaborative research were highlighted as exemplars for the future. This article provides an outline of the research day with a view to providing a basic guide for early career researchers, both within the field of gastroenterology and more generally to all spheres of medical research.
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Why research is necessary in clinical practice?

As human beings, it is in our nature to be curious of our surroundings and explore the unknown. In the past, as hunters and gatherers, we were experimenting on techniques and processes, based on assumptions and authority. As the human brain evolved, we have matured in our thought process to the extent that we can critically think and act, based on evidence and facts. It has become a necessity for survival as human beings in this world. This follows the Darwinian principle “survival of the fittest”. Critical thinking plays a key role in the modern world. Clinical research involves the experimentation in human health and well-being. It is the systematic study into human health and disease states by observation or interventions, resulting in discovery and new conclusions. The 18th century saw a breakthrough in medicine when smallpox vaccine was invented by Edward Jenner in 1796. This was following an observational study that milk maids who developed cowpox did not acquire smallpox. Although this was a simple observation, followed on by experimentation in humans, its impact on medical research, inventions and innovation were huge. As we all know, the rest is medical history with the discovery of penicillin, antisepsis, anaesthesia, steroids, X-ray, organ transplantation and so on. In our generation in the field of Gastroenterology, the Nobel Prize-winning discovery of H. pylori as a causative organism for peptic ulcer disease is fresh in our minds. If it was not for the inquisite young minds of then medical registrar, Dr Barry Marshall and pathologist, Dr Robin Warren from the Royal Perth Hospital in Western Australia, we would still be struggling to treat peptic ulcer disease. Notable breakthroughs in the field of Gastrointestinal Endoscopy includes the invention of the fibreoptic endoscope, leading on to several minimally-invasive interventions, including polypectomy via colonoscopy preventing bowel cancer, sphincterotomy and bile duct stone extraction via ERCP, thus preventing open surgery. 
Research is of high value to the population and society. It provides important information about disease trends, risk factors, outcomes of interventions and allows invention and innovation in healthcare. It also informs cost of healthcare delivery. Data and sample collection can be used for secondary research in epidemiology, health service logistics, genetic study and public health interventions, to name but a few areas. All in all, research forms the platform for evidence-based medicine. Research is also a critical tool for evidence-based clinical practice. It is important that all of us contribute towards research output, of what we can. We would not be what we are today without the research work put in by our forefathers. Without research medicine would not progress. We would be relying on dogmas, intuition and luck!

Asking a Research Question:

The research question is the key parameter that focuses any line of research enquiry. It is the what, why, who and where to be asked. For example:
· What is the prevalence of depression in physicians in Bangladesh?

· Where is the area with highest incidence of infantile diarrhoea in Chittagong?

· Why do people in town A die earlier than town B?

· Who are at greatest risk of maternal death with hepatitis E?
The question has to be clear, concise, focused and arguable, around which subsequent lines of enquiry can be framed. Aspiring researchers need to look at the world around them and frame simple questions aimed at improving the quality of patient care for the benefit of society. It is important not to accept the status quo. A research question helps keep research focused and on track. It informs the line of enquiry, the method of research, the research protocols used, the analysis needed and the structure of any subsequent publication. 

Medical Research and Ethical Issues

Research Ethics are the moral principles that govern how researchers should carry out their work. These principles are used to shape research regulations agreed by higher education bodies such as universities, research funding bodies, the communities in which we live or the governments to which we are subject. Furthermore, all researchers should also follow any local regulations that apply to their work environment. These basic precepts include honesty (honestly reporting data, results, methods, research procedures and publication status), objectivity, integrity, carefulness, openness, respect for intellectual property, confidentiality and responsible publication. Other basic tenets are listed below:

· Responsible mentoring of junior members of the team
· Respect for colleagues within and outside the research team
· Social responsibility to the society in which we belong (including public engagement in science)
· Non-discrimination

· Competence and adherence to agreed protocols 
· Legality (keeping within the law)
· Responsible animal care

· Human subject protection – respecting dignity, privacy and autonomy
With respect to the last point, human subject protection, all partcipants in research studies should provide written, informed consent which conforms to the principles of the Declaration of Helsinki of 1975. Patient information leaflets detailing the research questions and procedures must be provided in clear, lay language (funding bodies and journals may ask to see) with the opportunity for subjects to ask to ask questions and not to feel compelled to take part. Data collected on each subject must be stored in an anonymised fashion according to General Data Protection Regulations (GDPR). 

Local Ethics Committee Approval required in order to start any research. This governs the correctness of the research question, the feasibility of the research protocol, the suitability of the documentation, including the consent forms and patient information leaflets. All ethical approvals need to be quoted in subsequent publications, along with a statement on conforming to the guidelines upheld in the 1975 Declaration of Helsinki. It is important to stress that no collaborative work can be done without full ethical approval.
It is also important in the light of the precepts outlined above, to state that research misconduct includes fabrication or falsification of data and plagiarism of other people’s results or of their publications. The ESRC have published useful guidelines for further consultation which can be found at: http://www.ethicsguidebook.ac.uk/EthicsPrinciples .
Research Funding:

The funding required depends on the research question and its scope. For individual research training, the Commonwealth awards annual scholarships to aspiring researchers from all low- and middle-income member countries, including Bangladesh. The Chevening Foundation provides funding for Master’s degree courses in the United Kingdom with anyone eligible from 112 countries across the globe, including Bangladesh. Candidates from Bangladesh are also eligible for research training fellowships from the Islamic Development Bank. Other sources of scholarship funding for well-established research ideas include the British Medical Research Council and the Wellcome Trust, both for young medical researchers, with the Royal Society additionally running schemes for pure scientists. Clinical training schemes include the Royal College of Physicians’ Medical Training Initiative (MTI) for developing clinical skills at a junior doctor level.

The Newton Fund provides funding for scientific workshops and research exchanges, administered through the British Council. This is a useful step in strengthening collaborative research programmes initially. Established programmes may then apply to the Global Challenges Research Fund (GCRF) for larger amounts of money and/or bigger projects. Schemes such as the Association of Physicians of Great Britain and Ireland’s “Links with Developing Countries” scheme provide useful starter funding for collaborative research projects between the United Kingdom and any OECD-defined low- or middle-income country, while the Tropical Health Education Trust (THET) focuses on more clinically-related schemes. Furthermore, the Charity Commission in London has a list of charitable or philanthropic organisations which may provide funding, dependent on the research question. Finally, it is important not to forget that many companies in areas of industry from finance to pharma can be interested in funding research through so called “corporate social responsibility” programmes.
Study Types and their Design
Choosing the appropriate study design is a crucial step in undertaking any line of enquiry to answer a research question. A study could be on a single patient (case report), a few patients (case series), an observation on a population (descriptive epidemiology) and critical statistical analysis on these observations in the population to identify factors associated with the presence of a condition (analytic epidemiology), a comparison between a group of patients and controls (case-control study), an observation on a group of subjects under follow-up (cohort study) or a well-designed randomly-assigned interventional study with appropriate placebo control (randomized controlled trial), which may be double- or single-blinded (both the study subjects and the observer are blinded to the nature of intervention in the former, whereas only one of them is blinded in the latter).
Depending on the time period of observation in relation to the beginning of the study, the research method may be prospective or retrospective. For example, if an investigator looks for the development of lung cancer in the future after the study has begun among smokers, this is a prospective study; in contrast, if somebody records the history of past smoking among patients after diagnosis of lung cancer, this is a retrospective design.   

Prospective design is scientifically superior than retrospective studies, as the method may be biased by several known and unknown confounders. Typically, observational studies including case reports, case series and descriptive epidemiological studies are more hypothesis-generating in nature, the case-control and uncontrolled cohort studies help to establish an association observed in such hypothesis-generating studies and randomized controlled trials test the links experimentally. Randomized controlled trials and their meta-analyses therefore offer the best scientific evidence currently. While designing a study, one must give attention to the PICO guidelines given briefly below:

Table: PICO guidelines 

	Abbreviations
	Meaning of the abbreviations

	P
	Patient, Population, or Problem

	I
	Intervention, Prognostic Factor, or Exposure

	C
	Comparison or Intervention (if appropriate) 

	O
	Outcomes you would like to measure or achieve (primary and secondary)


It is important to note that primary outcome measures should not be too many. In fact, good study designs have very few outcome measures (typically one or two primary and two to three secondary). If the study aim is not optimal, it may be feasible to design a good study. The aim of a good study can be summarized by the mnemonic “FINER”, in which “F” stands for “feasible”, “I” stands for “interesting”, “N” stands for “novel”, “E” stands for “ethical”, and “R” stands for “relevant”. Sample size calculation is an important component of study design. For randomized controlled trials, due to attention must be given to the method of randomization (simple, block or stratified) and concealed allocation to avoid bias. As per current guidelines, all the studies should be registered in a nationalized or international clinical trial registry after the institutional ethics clearance. Good practice is to write a summary of the study design briefly (including a flow chart) and have it reviewed by the study team members or colleagues prior to ethical board review. 
The principles of statistical analysis: A primer

Before undertaking statistical analysis, one needs to ask oneself: (i) what are the types of data that are being analyzed (e.g. categorical - also called nominal and discrete, or ordinal or continuous) (Figure. 1), and (ii) whether the data in question are normally distributed or not (normally distributed data are called parametric, whereas the others are non-parametric). There are statistical tests for checking for the normal distribution of the data (e.g. Shapiro Wilk test). However, as a general rule, if the mean and median are quite different, the data are unlikely to be normally distributed; in contrast, if these are very close, the data are likely to be normally distributed.
Measures of central tendency and dispersion: The measures of central tendencies of data include mean, median and mode and those of dispersion of data include standard deviation, range and inter-quartile range. If data are normally distributed, mean and standard deviations are the best way to present these; on the other hand, data that are normally distributed, are best presented as median and range or inter-quartile range. The advantage of the median over mean is lack of much influence of outliers. In medical science, mode is not a popular method to present data.
Hypothesis testing: It is also called significance testing and it is used to evaluate the researchers’ belief against the null hypothesis (H0), which suggests that the observed differences between the two groups occur just by chance. The researchers need to nullify the null hypothesis, based on the value of the probability (p value). A p value of less than 0.05 means that the probability of null hypothesis (H0) being correct is less than 5% (less than 5 out of 100 means less than 0.05 out of 1). In medical science, only two-sided and not one-sided p values should be used. The calculation of p value needs difference statistical tests, based on the type of data and the distribution. Figure 1 summarizes what statistical test to choose while comparing different types of data.
Editing and publishing a research study
Medical research papers currently are generally written in IMRAD format; IMRAD stands for introduction, method, result and discussion. Each journal, however, may have some specific requirements including the length of the paper. Hence, it is important to carefully follow the instruction to the authors of that journal while writing and editing the paper. The introduction section should state the purpose of the work and provide a pertinent summary of the rationale for the study. This section should be brief, but at the same time should be able to draw the attention of the readers. It is good to state the hypothesis of the study, followed by its aims at the end of the Introduction section. The method section should present how the work was done. This section should be stated in sufficient detail to allow other workers to reproduce the results. The statistical methods used should be outlined with enough detail. Schematic diagrams may be used to present the methods and the results. The results section, which reports what were found in the study, should be presented in logical sequence in the text, tables and illustrations. It is worth re-iterating that “a picture is more than 1000 words”. The discussion section typically presents what the results mean. It should present the strengths and weaknesses of the study, strengths and weaknesses of the present data in relation to other studies, a consideration of important differences in results, the meaning of the study, including possible explanations and implications for clinicians and policy-makers, and a commentary considering un-answered questions and future research. 
The following points require consideration while writing a paper: (i) novelty, (ii) clarity, (iii) brevity, (iv) avoiding verbosity and plagiarism (high degree of similarity in language with other published materials. Attention should be given to write good English, which is particularly important for the authors whose first language is not English. A good practice to do that is writing short sentences in the active voice and avoiding combination of sentences and dividing each section into multiple sub-sections. 
Selection of the journal is important. Though every author would like to publish the study in high impact international journals, the journal editors and the reviewers also look at the novelty and the scope of the paper and whether it would be cited by others. Hence, it is good not to be over-ambitious. Revision of the paper and responding to the reviewers’ comment is a key component to success. It is important to remember that most reviewers are quite positive and they are trying to improve the paper and respond accordingly. 
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