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Objective of the study: 

 

The caliber of the retinal vessels is influenced by blood pressure, diabetes and 

predictive of cardiovascular and retinal disease such as stroke and diabetic 

retinopathy. However, the measurement of retinal vascular caliber requires 

significant human efforts, and a fully automated and reliable system that can 

measure retinal vascular caliber accurately will have substantial research and 

clinical use. We aim to develop and validate a deep learning system (DLS) for 

automated measurement of retinal vessel calibers from retinal photographs. We 

will compare the correlation of the DLS with human measurement (SIVA-human) 

and then evaluated the DLS’s measurement (SIVA-DLS) with CVD risk factors 

using external independent datasets in diverse clinical settings 

 

 

Data analysis methods: 

 

First, to assess distribution and agreement in caliber measurements between 

SIVA-human and SIVA-DLS, we will perform paired t-test, compute the intra-class 

correlation coefficient (ICC) between the two methods, and construct Bland-

Altman plot. In the Bland-Altman plot analyses, the 95% limits of agreement 

(LOA) are defined as mean difference ±1.96 x SD. Second, we will use multiple 
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linear regression models to correlate each CVD risk factors (age, gender, MABP, 

BMI, smoking, HbA1c and total cholesterol level) and caliber measurements, 

adjusting for age (except the models of age), gender (except the models of 

gender), and fellow caliber. We will compare the fit of the models between 

SIVA-DLS and SIVA-human based on the adjusted R2. 

 

Variables needed at which ages: 

 

Retinal data (retinal photographs, SIVA data), ethnicity, age, gender, MABP, 

BMI, smoking, HbA1c and total cholesterol level at age 38 and age 45. 

 

 

Significance of the Study (for theory, research methods or clinical practice): 

 

The caliber of the retinal arterioles and venules (100 to 300 µm in diameter) have 

been proposed to be surrogate measures of systemic microvascular health and 

changes in caliber may reflect early microvascular damage or alterations in 

peripheral, cerebral and coronary small vessels. However, because current 

versions of retinal vessel caliber software such as SIVA require substantial human 

assessment and intervention, following standardized grading protocols, the 

ability to use retinal imaging for clinical CVD risk stratification and prediction is 

limited. Artificial intelligence (AI) using deep learning systems (DLSs) with 

convolutional neural networks (CNNs) have now been used in medical imaging. 

We aim to develop and validate a DLS for automated measurement of retinal 

vessel calibers from retinal photographs. The validation of AI-based DLS for 

automated measurement of retinal arteriolar and venular calibers from retinal 

photographs will have immediate research value in epidemiological and clinical 

studies, and can be further translated for clinical CVD prediction in the future. 
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Today’s Date 18Feb2019 
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Please initial your agreement: (customize as necessary) 

 

√ I am current on Human Subjects Training [CITI www.citigrogram.org] or equivalent. 

√ 
My project is covered by the Dunedin Study’s ethics approval OR I have /will 

obtain ethical approval from my home institution (please specify). 

√ 

I will treat all data as “restricted” and store in a secure fashion. 

My computer or laptop is: 

 encrypted (recommended programs are FileVault2 for Macs, and 

Bitlocker for Windows machines) 

 password-protected 

 configured to lock-out after 15 minutes of inactivity AND 

 has an antivirus client installed as well as being patched regularly. 

√ I will not "sync" the data to a mobile device. 

√ 

In the event that my laptop with data on it is lost, stolen or hacked, I will 

immediately contact my PI Sponsor or Study Director, Richie Poulton 

(richie.poulton@otago.ac.nz).  

√ 
I will not share the data with anyone, including my students or other 

collaborators not specifically listed on this concept paper. 

√ 

I will not post data online or submit the data file to a journal for them to post. 

 
Some journals are now requesting the data file as part of the manuscript submission 

process. The Dunedin Study Members have not given informed consent for 

unrestricted open access, so we have a managed-access process. Speak to your PI 

Sponsor or Richie Poulton for strategies for achieving compliance with data-sharing 

policies of journals. 

√ 

I will delete all data files from my computer after the project is complete. 

Collaborators and trainees may not take a data file away from the office. 

 

 The data remains the property of the Study and cannot be used for further 

analyses without an approved concept paper for new analyses. 
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