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Components of a written research proposal

Research Question: clearly defined research question related to solving an
important problem

Abstract: concise & informative expert overview
Lay Summary: clear general public summary of problem, solution, and relevance
Introduction: problem/knowledge gap justification/explanation of relevant methods

Literature Review: critical appraisal of broad relevant literature that supports
method and question

Methodology: appropriate method, data gathering/access, that solves the research
question and is justified by literature review

Budget: reasonable/appropriate timeline and cost estimates
Ethics: explores hurdles/risks/benefits and impact of question, method and KT
Discussion: addresses limitations, implications, and future directions/extensions.

Knowledge Translation: robust/impactful plan to mobile results across a range of
settings.



Proposal Presentation Structure (June 22nd - 26th)

15 minutes + 5 minutes Q&A

- Title Slide (1)

- Team Background and Conflicts of Interest (1)
- Background/Literature Review (3)

- Research Objectives/Question/Hypothesis (1)
- Methodology (3)

- Budgeting (1)

- Knowledge Translation Plan (1)

- Future Work (1)

- Q&A

- Chance for feedback -> incorporate into final submission




Abstract

The first sentence announces the topic under
study, summarizes what’s already known or been
accomplished in previous research, and signals the
rationale and goals are for the new research and
the problem that the new research solves: How

“Several studies have reported reprogramming of fibroblasts
into induced cardiomyocytes; however, reprogramming into
proliferative induced cardiac progenitor cells (iCPCs) remains
to be accomplished. Here we report that a combination of 11 or i o
5 cardiac factors along with canonical Wnt and JAK/STAT can researchers reprogram fibroblasts into iCPCs?
signaling reprogrammed adult mouse cardiac, lung, and tail tip

fibroblasts into iCPCs. The iCPCs were cardiac mesoderm-

restricted progenitors that could be expanded extensively

while maintaining multipo-tency to differentiate into \

cardiomyocytes, smooth muscle cells, and endothelial cells in The methods the researchers developed to
vitro. Moreover, iCPCs injected into the cardiac crescent of achieve their goal and a description of the results.
mouse embryos differentiated into cardiomyocytes. iCPCs

transplanted into the post-myocardial infarction mouse heart

improved survival and differentiated into cardiomyocytes,

smooth muscle cells, and endothelial cells. Lineage The significance or implications—for drug
reprogramming of adult somatic cells into iCPCs provides a discovery, disease modeling, and therapy—of this
scalable cell source for drug discovery, disease modeling, and reprogramming of adult somatic cells into iCPCs.
cardiac regenerative therapy.” (p. 354)

https://writing.wisc.edu/handbook/assignments/writing-an-abstract-for-your-research-paper/



Structured Abstract

Objective To establish the challenges Boston general practitioners
(GPs) encounter while treating patients with myelodysplastic
syndromes (MDS)

Methods A qualitative analysis of transcripts from three focus groups in
Boston public hospitals (16 GPs), using a four-level data coding process,
was performed. GPs with no MDS patients in the past three years served
as the control group.

Results Four main challenges contributing to high stress levels among
the GPs emerged in the analysis: insufficient training in the management
of patients with MDS, a lack of internal hospital guidelines for patient
treatment, hurdles to establishing a trustful doctor-patient relationship,
and decreased access to resources and specialists in a primary care team.
These factors remained significant on comparative analysis of responses
from GPs in the focus groups and control group, and accord with our
hypothesis that...

Conclusions This study confirms that treatment of patients with MDS is
directly impacted by the hospital-system support of GPs providing care
for these patients within the Boston health care system. These findings
indicate that physicians’ stress may be reduced and their adherence to
treatment guidelines may improve by providing education in the
biopsychosocial model during medical education and establishing a GP
hierarchy that can address adverse circumstances in hospitals where GPs
treat MDS patients. Repeating the survey after allocating more financial
resources for city health care and granting easier access to rehabilitation
services would be useful for assessing the impact of these measures.

6bjective: State the purpose of your research. )

-Use a verb that describes the action of your study.
-Use object terms and phrases that connect to the
central elements and goal of your study.

& 4

/Methods: Explain how the research was conducted. )
-Describe the study design, methods, and analysis.
-Include key details: sample group and size,

variables, procedures, and controls.

Results: Summarize the data.

-Include results that answer the research question
and that were derived from the stated methods.
-Examine data by qualitative or quantitative means.
-State whether research question or hypothesis was
proven or disproven.

Conclusions: Describe the key findings.
-Summarize your Interpretation of the results.
-Explain the importance of this research to the
area of research or medicine.

-Explain the wider implications for medical science,
patient health, public health policy.

-Discuss major limitations of the study and further
research or actions that should be carried out.




Graphical Abstracts: some basically normal + graph

Visual abstract

Safety, tolerability, and immunogenicity of an aerosolised adenovirus
type-5 vector-based COVID-19 vaccine (Ad5-nCoV) in adults: preliminary
report of an open-label and randomised phase 1 clinical trial

Wu S, Huang J, Zhang Z, et al.

Participants: Healthy adults aged
18 years and older who were
HIV-negative and had not had
previous SARS-CoV-2 infection.

Intervention: Aerosol inhalation
1x10* viral particles (VP; LDmu) or
2x10% VP (HDmu) of Ad5-nCoV twice
at a 28-day interval.

Nl ¢

Comparator: One 5x10" VP
intramuscular injection (1Dim) or two
5x10*° VP intramuscular injections
(2Dim) of Ad5-nCoV at once, or a mix

L [

of prime intramuscular (5x10* VP) and
booster aerosolised (2x10* VP) of
Ad5-nCoV at a 28-day interval.

Primary outcome: Adverse
events within 7 days after each
vaccination, anti-SARS-CoV-2
spike receptor IgG antibody, and
SARS-CoV-2 neutralising antibody
at 28 days after last vaccination.

Key limitation: No dose-dependent

immune response was observed in the
aerosol group, and lower dose need to
be further investigated in future trials.

Findings
© g

Aerosolised Ad5-nCoV is well tolerated, two doses of aerosolised Ad5-nCoV elicited similar

neutralising antibody response compared with one dose of intramuscular injection.

SARS-CoV-2 neutralising antibodies
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Days after first vaccination

! Participants recieved aerosolised vaccine on day 0, followed by a aerosolised booster vaccine on day 28;
? Participants recieved intramuscular vaccine on day 0, fo”owed bya aerosolised booster vaccine on day 28;
3 Participants recieved intramuscular vaccine on day 0 only.

e Research in context

Before this study
Intramuscular Ad5-nCoV
showed good safety and
immunogenicity; aerosol

Added value
First reported randomised
trial to assess safety and
immunogenicity of an
aerosolised COVID-19 vaccine.

Ad5-nCoV

vaccination is an alternative.

Implications
The aerosolised

was well

tolerated and

immunogenic.

THE LANCET Infectious Diseases

The best science for better lives



Graphical Abstracts: some are appealing & effective

<Training> Neural Network

: O Emollient bath additives
A h Vv | Abstract
£ Prediction e PRI for the treatment of childhood eczema

. . Children with atopic dermatitis

i Mean age S years 51% female 84% white ethnicity
Non-endothelial cells”

or
Network Opnmlzatlon *Endothelial cells”

Phase contrast
Immunostaining 3 . Bath additives No bath additives
Patient oriented eczema
WS C /N measure (POEM) Asked to'u.se emollient A§ked touse no
Immunofluorescence for CD31 bath additives regularly emollient bath additives
- 028, low scores better for 12 months for 12 months
<Evaluation>

Target difference Both groups continued with standard eczema management,
Neural Network between groups including soap avoidance and leave-on emollients
'Non endothelial cells” 2 points
A2 =) “Endothelial cells” Baseline score Mean (SD) X8 10.1
a Y — b
Phase contrast Score over 16 weeks 75 No important difference 8.4

) ) ) ] . This trial found no evidence of clinical benefit from including emollient
https://www.sciencedirect.com/science/article/pii/lS2213671118301759 bath additives in the standard management of childhood eczema

thebmj Read the full article online  [e=/RRlatoW A i A 741V [oEYeateY g;ﬁ;ﬁfgﬂ RUblishing




Graphical Abstracts: some are just bizarre

Abkallo, Hussein M., et al. "DNA from pre-erythrocytic stage malaria
parasites is detectable by PCR in the faeces and blood of hosts."
International journal for parasitology 44.7 (2014): 467-473.

Kuang, Zhijie, Bingnan Li, and Qiuling Song. "Cu/Pd cooperatively catalyzed
tandem intramolecular anti-Markovnikov hydroarylation of unsaturated amides:
facile construction of 3, 4-dihydroquinolinones via borylation/intramolecular C (sp
3)-C (sp 2) cross coupling." Chemical Communications 54.1 (2018): 34-37.

Multiple sub-Onm AuNPs
generating superior nanobubbles!

Parsamian, Perouza, et al. "Enhanced nanobubble formation: gold nanoparticle conjugation to QB
virus-like particles." ACS nano 17.8 (2023): 7797-7805.

WHAT IS THE CAUSE OF DEATH?

| make nanobubble. *pew pew*

underlying heart
disease

asphyxia caused by

neck compression

sudden cardiac death? @ ()R mechanical asphyxia?

Zhang, Kai, et al. "Distinguishing asphyxia from sudden cardiac death as the cause of death from the lung tissues of
rats and humans using Fourier transform infrared spectroscopy.” ACS omega 7.50 (2022): 46859-46869.



Graphical Abstracts for Reviews

Ten Quick Tips for Deep Learning in Biology

1. Use an Appropriate Method
With limited data or resources
non-deep learning models might
be better suited to a problem

2. Establish Baselines

Use well-tuned simple models
to evaluate the performance of
a deep learning model

3. Train Reproducibly

Ensure robustness and
reproducibility in training by using
established best practices

4. Know Your Data
Understand the context and
peculiarities of the data and
problem to avoid pitfalls

Let the problem inform network
design and avoid reinventing the
wheel

5. Select a Sensible Architecture

6. Optimize Hyperparameters
Systematic and extensive
optimization of hyperparameters
is vital for good results

7. Mitigate Overfitting

Hold-out test data, regularize, and be
aware of biological non-independence
to prevent overfitting

8. Maximize Interpretability
Understanding how and why

a model works is important in
gaining biological insights

9. Avoid Over-Interpretation
Scientific inferences derived from
a trained model should be
independently verified

10. Prioritize Research Ethics
Consider implications, comply with
legal & institutional regulations, and
don't inadvertently share private data



Lay Summary

[ How to write a Lay Summary for your website ]

Parents of autistic children in Europe have positive attitudes/
\

towards research involving babies who might be autistic.

We asked 1040 parents who have a child on the autism spectrum
about their attitudes to research. Specifically we asked them
about research with babies who don’t yet have a diagnosis of
autism, but who are more likely to be autistic because they have
an older, autistic brother or sister.

Parents with an autistic child are central to these studies,
because they decide whether to get involved. It's important to find
out their opinions on this work, so we can make it easy to take
part, ethical, and useful.

In our sample, from 11 European countries, attitudes were
positive overall, and parents valued the scientific goals of
research. We also learned about what parents want when it
comes to the types of research they would be happy to take part
in.

The findings of this work can influence how researchers design
their studies, and also provide an example of how to involve the
community in research.

v
T

\'

7

g
Start by stating your main finding clearly. This is the
key thing most people want to know about your study ]

Describe the method that underpinned that key
finding, ideally in a single sentence

7

iy
Now you can add a bit more methodological detail, to

L help readers understand more about what you did.

AT, : . o
This is where | would describe why you were interested
in this question. It comes in the middle — much later
than a normal abstract

7

N

Repeat your main finding and add a bit more info. It is

OK to leave out some of the detail, especially if you’re
worried about mis-representing what you found.

,
Finish by stating why your research is important and
i how it will contribute to changing things in the future. |

4 )
' C:rt.jated b}'/ Sue Fletche'r- Watson, @SueReviews, -www. dart.ed.ac.uk Check your rea dab iIity here:
Based on this original article: https://journals.sagepub.com/doi/full/10.1177/1362361317728436 .
Inspired by Nature: https://www.nature.com/documents/nature-summary-paragraph.pdf https.//www.webfx.com/tools/read-able/check.php
\_ J




Performing a literature review

- ldentify key search terms (recursive process)

- Like any search “” and boolean operators are your friend
- MeSH (Medical Subject Headings)

- Pubmed: systematic specific search

- Google Scholar: better search but can be less systematic

- ’ _ PubMed Advanced Search Builder m ooy
M) National Library of Medicine PubNQed cov
National Center for Biotechnology Information L
Add terms to the query box
Pmeed.gOV All Fields $ || Enterasearchterm
((database[Title/Abstract]) AND ("JAMA"[Journal])) AND ( "bacterial infection X m Show Index
Advanced Createalert Create RSS Query box
Enter / edit your search query here
== Filters bl Timeline Sorted by: Best match | Display options ﬁ. LGSR YR SCRICIANETY AIets
Save Email Send to
4
15 results Page 1 of1
[] Conjunctivitis: a systematic review of diagnosis and treatment.
1 Azari AA, Barney NP. o . =
Cite JAMA. 2013 Oct 23;310(16):1721-9. doi: 10.1001/jama.2013.280318, HIStory and SearCh Detalls Ii) Download @ Delete
PMID: 24150468 Free PMC article. Review.
Share EVIDENCE REVIEW: A search of the literature published through March 2013, using PubMed, the ISI Web Search Actions Details Query Results Time
of Knowledge database, and the Cochrane Library was performed. Eligible articles were selected after
review of titles, abstracts, and references. ... #8 sae > Search: ((database[Title/Abstract]) AND 15 10:09:22
("JAMA"[Journal])) AND ( "bacterial
infections"[MeSH Major Topic])




Explore the citation network: Manually

ML) Interpretable machine learning approaches to prediction of chronic
homelessness

B VanBerlo, MAS Ross, J Rivard, R Booker - Engineering Applications of ..., 2021 - Elsevier

.. to predict chronic homelessness from de-identified client shelter records drawn from a

commonly used Cgpadian homelessness ... to predict whether a client will be in a state of chronic ...

7r Save D9 Cit Cited by 5 | Related articles All 5 versions

Interpretable machine learning approaches to prediction of chronic homelessne

Search within citing articles

Predicting Chronic Homelessness: The Importance of Comparing Algorithms
using Client Histories

G Messier, C John, A Malik - Journal of Technology in Human ..., 2021 - Taylor & Francis

This paper investigates how to best compare algorithms for predicting chronic

homelessness for the purpose of identifying good candidates for housing programs ...

vr Save 99 Cite Related articles All 3 versions

poF] Journal of Responsible Technology

A Simkute, E Luger, B Jones, M Evans... - Journal of Responsible ..., 2021 - researchgate.net
Algorithmic decision support systems are widely applied in domains ranging from healthcare
to journalism. To ensure that these systems are fair and accountable, it is essential that ...

77 Save DY Cite 9%

ML) Explainability for experts: A design framework for making algorithms
supporting expert decisions more explainable

A Simkute, E Luger, B Jones, M Evans... - Journal of Responsible ..., 2021 - Elsevier
Algorithmic decision support systems are widely applied in domains ranging from healthcare

to journalism. To ensure that these systems are fair and accountable, it is essential that ...

v¢ Save 99 Cite Citedby 2 Related articles

poF] Tackling homelessness through Al powered social innovations: A novel anc
ground-breaking assessment of criminal victimization of homeless populations
iz

OR Shah, L Willoughby, N Bowersox - Issues in Information Systems, 2021 - iacis.org

Homelessness is a worldwide problem, and the number of homeless individuals in Los



Explore the citation network: Connected Papers

.'. CONNECTED PAPERS Q_  Development and Evaluation of the Universal ACS NSQIP Surgical Risk Calculator: A Decision Aide and Informed Consent Tool for Patients and Surgeons
Development and evaluation of the universal ACS NSQIP surgical risk calculator: a decision aid and informed consent tool for patients and surgeons. ‘ Prior work
Q ' Expand

Origin paper

Development and evaluation of the universal ACS NSQIP
surgical risk calculator: a decision aid and informed consen...
K. Bilimoria, Yaoming Liu, J. Paruch, Lynn Zhou, T. Kmiecik, C. K..2013

Evaluation of the performance of the ACS NSQIP surgical
risk calculator in gynecologic oncology patients undergoing...

C. Rivard, R. Nahum, Elizabeth A. Slagle, Megan Duininck, Rach... 2016

Optimizing ACS NSQIP modeling for evaluation of surgical
quality and risk: patient risk adjustment, procedure mix...

Mark E. Cohen, C. Ko, K. Bilimoria, Lynn Zhou, K. Huffman, Xue... 2013

Development and Validation of a Risk Calculator for
Prediction of Cardiac Risk After Surgery

Prateek K. Gupta, H. Gupta, Abhishek Sundaram, M. Kaushik, X.... 2011

Surgical Risk Preoperative Assessment System (SURPAS): Il.
Parsimonious Risk Models for Postoperative Adverse...

R. Meguid, Michael R. Bronsert, E. Juarez-Colunga, K... 2016

Evaluation and Enhancement of Calibration in the American
College of Surgeons NSQIP Surgical Risk Calculator.

Yaoming Liu, Mark E. Cohen, B. Hall, C. Ko, K. Bilimoria 2016

Surgical Risk Preoperative Assessment System ( SURPAS ) Il
. Parsimonious Risk Models for Postoperative Adverse...

R. Meguid, R. Bronsert, E. Juarez-Colunga, K. Hammermeister, ... 2016

Objective model using only gender, age and medication list
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Alternatives exist e.g., researchrabbit.ai, litmaps, vosmapper



Getting Access to Data: HDNS Example

- Health Data Nova Scotia: administrative and clinical health data for province

- Line-level access to de-identified data

- Data linkage services for external data (including probabilistically)

- Analyses: either done by HDNS or by yourself on their hadoop cluster
(CITADEL)

hasRx:

——hasBilling

hasVitals M

hasDemographics
—hasEmergency

hasHospStay:

hasRx




HDNS Holdings

- Insured Patient Registry (MASTER): demographics of everyone on MSI (1996-)

- Licensed Provider Registry (DOCTORS): demographics of all health service
providers (1995-)

- Eligibility Group (EGROUP): MSI beneficiary information in long-term care (1995-)

- Vital Statistics (VITAL): statcan’s population/death information (1990-2019)

- MSI Physician’s Billings (MED): all billing information i.e., every encounter between
an individual and a provider (1997-)

- Drug Information System (DIS): every community prescription filled (2016-)

- Senior’s Pharmacare (PHARM): senior prescriptions (1989-)

- CIHI Discharge Abstract Database (DAD): local part of national database recording
everyone leaving hospital (1989/1995-)

- CIHI National Ambulatory Care Reporting System (NACRS): local part of national
database recording all ambulatory care



A typical data access process

1. Contact database organisation to make sure you understand their holdings

2. Data access feasibility and cost estimate application (including research
proposal)

3. Data access request application (including proposal, research ethics
submission, CV) for committee review and feedback

4. Research Ethics Board approval process

5. Sign contracts (e.g., data access and confidentiality agreements) and
complete related training.

6. If linking data: send your external dataset to database organisation

7. Perform your analysis (often with restrictions on where/how)

8. Submit any analysis results for review before releasing.



