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Disclaimer 

The information in this document is provided “as is”, and no guarantee or warranty is given that the 

information is fit for any particular purpose. The users thereof use the information at their sole risk and 

liability.  
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Executive Summary 

ABT has developed a graphical user interface to securely deposit genomic and phenotypic 
data, as well as analytic products into a secure database environment that fosters 
collaboration within PrECISE, and can be released to the general public at the completion of 
the project. In this report we describe their developed interfaces. 

Together with this short report, we provide the official user manual for the SmartBiobank. 
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Chapter 1 SmartBiobank 

SmartBiobank is an online biobank software designed to help clinicians, lab biologists and 
researchers to integrate translational research elements into one single system. 
SmartBiobank can store, manage, analyze, and report on the analysis of biospecimen data, 
clinical data as well as experimental data. It supports the establishment of population or 
clinical biobanks as well as patient registries. SmartBiobank has been customized for 
PrECISE data entry, analyses, and their sharing. We envision that at the end of the project 
PrECISE SmartBioBank could be made available to the general public. 

 

1.1 User registration 

Each PrECISE user can register to use SmartBiobank. Users that entered data are able to 
control and release it to other PrECISE users that apply to view or edit the data. The 
registration page is depicted below. 

1.2 Setting up a new project within PrECISE 

Users are able to setup a new project within PrECISE (see user interface below). They can 
then control permissions of other users that are interested in data deposits, data analysis, 
and visualization within this project. Project owners can also invite participants to view data 
and analyses 
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1.3 User dashboard 

Each project is given a user dashboard (below). This dashboard allows to control participant 
permission, view and upload bio specimen, organize bio specimen, describe project details, 
design questioners based on data for users or wider audiences, control profiles, share and 
visualize data, query data based on metadata description, and query relationships within the 
data. The dashboard contains tiles that lead to these functions. You can drag and drop tiles 
to reorganize them according to your preferences. The Settings, Data exchange, 
Biospecimen organizer and Favorites categories are empty and invisible by default but they 
appear when you drag a tile over the page. Once the page is refreshed, the Hidden tiles 
category disappears. Pull down the Quick settings menu on the upper right corner of the 
Dashboard to select a new color theme or to log out. There is also a Logout tile among the 
hidden tiles. The default dashboard is given below. The accompanying instruction manual 
includes details about available functions. 

 

 

1.4 Code validation 

All participants and biospecimen entries have identification codes. However, consistency or precision 
may require to apply a strict pattern for identification codes which may be set as a regular 

expression. See the accompanying instruction manual for further details. 
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Chapter 2 Security 

Security is managed by project owners and administrators, who may assign data deposit, 
download, analysis and visualization rights to other users. Project owners and administrators 
have an access to a subpage of Project details called Project users where they can manage 
who can have an access to the project. There are five different roles defined in the system 
including Project owners, Administrators, Biobank users, Clinical users, and Laboratory users. 
These users have access to varying sections of the database, with access as depicted below. 

 

2.1 Project properties  

Project security is controlled through users (described in sections below) and project 
properties. Properties are the essential elements of a project’s profile, as they contain all 
information that define both the biobank group (participant group or biospecimen type) and 
each biobank entry. For participants, it can be name, data of birth, gender, etc. For 
biospecimens, it can be volume, holder type, etc. Biospecimen,  

2.2 Project owners 

Project owners are the ones who have registered a project. They are the only users who 
require full registration. They have access to all functions and they can invite new 
participants or change their roles. Only owners can remove the project. Project owners 
cannot be deleted from the project.  

2.3 Administrators 

Administrators are invited users with full access to the SmartBiobank™ functions, similarly to the 
project owner. They can help project owners by creating profiles and questionnaires, managing 
participants etc.  

2.4 Biobank users 

Biobank users have limited access, their activity is restricted to data input or edit. Additionally they 
can view some informational pages like Project details. This allows them to check some settings and 
assist the project according to these settings. They cannot import or export data and they cannot 
modify questionnaires or questions. If you are working with sensitive data, you may want to further 
restrict user access (see the last two user groups below).  

2.5 Clinical users 

Clinical users are biobank users only permitted to work with participant data.  
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2.6 Laboratory users 

Laboratory users are biobank users only permitted to work with biospecimen data. 
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Chapter 3 Biospecimen management 

SmartBiobank includes extensive features to manage anonymized patient data and 
biospecimen. These include management of physical biospecimen location. 

3.1 Biospeciman location 

The Refrigerators module allows users to click and add refrigerators on the sidebar. Enter 
the name of the refrigerator you want to add and set its temperature. Location and 
Description are optional fields but may help in identification if your project uses a large 
number of refrigerators. Refrigerators allow users to describe the physical structure of a 
refrigerator and its contents. 

 

3.2 Biospecimen identifier  

The location of biospecimen boxes and samples in boxes can be added to the refrigerator by 
following a drill-down selection: Biospecimen organizer → Biospecimen boxes → Add 
biospecimen box route. Biopsecimen are given unique names or codes, and are placed in 
labeled biospecimen boxes, in labeled refrigerators. Box sizes can range from 1×1 to 15×15 
slots (the number of rows and columns does not have to be equal). Biospecimen can have 
unique profiles that describe properties including extraction date, specimen types, and 
patient ID. See the accompanying instruction manual for details about available functions.  
An example box is given below. These can be modified by the user as needed. Forms and 
derivatives can be used to populate default parameters for biopsecimen sets.  
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Chapter 4 Tracking user activity 

To facilitate transparency and security SmartBiobank allows project managers and 
administrators to track all user activity. All activity is maintained in event logs. Events are 
displayed by time and e-mail address of its actor. The logged events include logins and login 
attempts, page loads, creation, edits and deletions of biobank entries, profiles, 
questionnaires, questions and properties and storage, search related events: saving, loading 
and removing criteria, and any errors that occurred during an event: 

 

 

These also include changes to metadata, and structured elements such as Profiles, 
Questionnaires, Properties, Questions, Participants and Biospecimens. By carefully following 
the log, you can back track values to the creation of the entry. See the example below. 
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Chapter 5 Research tools 

SmartBiobank™ offers many tools to make use of the data that each project stores. These 
tools control the research process using the feedbacks of the software and enhance your 
research results using statistical and visualization tools. The Research center category on 
the Dashboard lists functions that visualize data with the help of charts. Many charts can be 
accessed from more than one page. Charts can be saved as an image file or can be printed 
directly using the upper-right drop-down menu of the charts. 

5.1 Descriptive statistics 

Descriptive statistics can be used to let you monitor and improve the quality of your project 
by assessing the usefulness of the questions you work with, and to provide visualization tools 
to understand your results better. Its main page collects and displays all box plots and pie 
charts in the project, which helps you overview your data or visually compare results. 

 

 

5.2 Charts 

Intuitive charts allow users to visualize statistics and research products. Available charts 
include Box plots, and other standard graphs.  
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5.3 Visualizing relationships between data 

Visualization functions allow users to recognize relationships between certain variables in 
their project or test your hypothesis. Variables of a profile or questionnaire can be visualized 
as a scatter chart in the Variable relationship page. Users can choose a profile or 
questionnaire and set the variables for the two axes. You can use drop-down type data when 
available to highlight groupings with different colors. If no drop-down type data is available, 
all dots will be displayed with the same color. 

The chart below shows an example. This project was created to monitor the screening for 
Down syndrome. Axis X plots Nuchal Translucency that is used for ultrasound screening. 
Axis Y refers to maternal age. The dots are colored according to the screening result: 
Positive or Negative confirmed with chromosome test (further tests were missing in three 
cases). The chart verifies assumptions based on practical observation: higher maternal age 
and higher nuchal translucency value relate to a higher risk for Down syndrome. 

 

5.4 Search & Query  

On the Search & Query page, users can search for participants or biospecimens based on 
their data in related profiles or questionnaires. In this part of SmartBiobank™, the difference 
between questions and properties is not important and both are handled the same way, and 
hence we will refer to both as questions. This sample search is based on the answers for 
questions in biobank entries. The accompanying instruction manual includes details about 
available functions. 

5.5 Data visualization 

The Data visualization page offers statistical comparison of previously defined groups of 
biobank entries. First, users have to define at least two groups of biobank entries on the 
Search and Query page, see 7.1. To make further work easier, rename your searches to 
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know what kind of groups they contain. Then users save searches, go to the Data 
visualization page and select search groups from the list in the Groups to visualize box. Then 
select questions and properties you want to compare for these groups. See example below. 
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Chapter 6 Data exchange 

Data exchange allows users to save work by enabling them to upload questions and data 
from a table to SmartBiobank™ – including uploading and mapping genetic data to 
participants. They also include protocols for saving, uploading and downloading clinical 
questionnaires, descriptions of Participants & Biospecimens, medical reports, participant 
data, and genomic and molecular data. Each type of data has a  custom tool, and logging 
product. See example below, and the accompanying instruction manual for details about 
available functions. 
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Chapter 7 SmartBiobank instruction manual 

In order to instruct and streamline the use of the PrECISE SmartBiobank software, we 
designed an instructional manual, which is included in an appendix. 
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Chapter 8 Summary and Conclusion 

ABT has designed a customized SmartBiobank software for PrECISE. This software allows 
to secure data repository, storage, access, download, analyses, and visualization. We are 
confident that this software will serve PrECISE investigators and facilitate data and analysis 
sharing within the project. This software will also help disseminate PrECISE products to the 
general projects following the successful completion of the project. 
 
Together with this short report, we provide the official user manual for the SmartBiobank. 
  



 

 

 

 

 

SmartBiobank™.com  

User Manual 
Version 2.0Astridbio Technologies Inc 

Valid for SmartBiobank™ v1.3.1-greta build 37FB7  
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1 Introduction 

Thank you for choosing SmartBiobank™, the online research data management software designed to 

help clinicians, lab biologists and researchers to integrate translational research elements into one 

single system. This introductory chapter includes general information about how to use this help 

system and how to get additional assistance if needed. 

 

Intended Use 

 

SmartBiobank™ is intended for life science research only. It is not for use in diagnostic procedures. 

 

How to use this User Manual 

 

This guide follows the logic of building a research project, starting from registration and ending with 

detailed data analysis. We recommend that you read the whole guide before building your first 

project. 

 

We have also made it easy to find any particular topic or information that you are looking for. The 

table of contents is hyperlinked and will take you to the specified section by clicking on them. Clicking 

on a hyperlink will take you to the appropriate page with relevant information. Hyperlinks are also 

used to link various sections of the manual. 

 

We designed this guide with plenty of screenshots. There are also three specific tools that we 

employed for easier understanding: 

 

 

 

 

 

 

 

 

 

 

 

 

 

Additional Help 

 

Technical Support 

Contact technical support at info@astridbio.com . 

 

The company behind the software 

Visit the AstridBio website for information about the company that developed SmartBiobank™.  

Hints give you ideas about a particular function to help you exploit the full 

potential of SmartBiobank™. 

Notes call your attention to features that might not be obvious but are 

important characteristics of the software. 

Examples are used in several cases where a first time reader might not 

understand correctly the applicability of a particular function.  

http://astridbio.com/
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2 Getting started 

2.1 Registration 

To start working on the PrECISE SmartBiobank™ project you need to register at 

https://join.astridbio.com/ 

 

You are required to fill in all fields. Instead of signing in on the homepage of SmartBiobank™ every 

time you want to log in, you can use your project domain name assigned by SmartBiobank™ where 

you and other project participants will be able to access your project: 

https://precise.astridbio.com/ 

This domain name can be entered as a URL and you can access your project directly!  

Passwords must be 6-10 characters long and must contain at least one numerical character. Please 

note that you will not be able to change your email address and project domain later. 

Before saving your data, please carefully read our Terms of Service and only proceed if you agree to 

them completely. 

After completing your registration with SmartBiobank™, you will receive an activation email. Follow 

the instructions in the email to access your project from the project domain. 

https://join.astridbio.com/
https://precise.astridbio.com/
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2.2 Login 

After completing the registration steps, you can proceed with logging into SmartBiobank™. You can 

log in through the special domain name: https://precise.astridbio.com/ 

You can bookmark your Project URL and access it easily from there. 

 

You can change account settings on the My Account, such as your password. 

 

 

 

  

Note: The software starts a security countdown for each loaded page and initiates logout 

after 20 minutes of user inactivity. Users have 10 more minutes to refresh their session 

with a single mouse click, after which they need to reenter their password to continue. 

 

https://precise.astridbio.com/
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2.3 New project  

You can manage any number of projects with one registration. Follow these steps to start a new 

project: 

 Log-in at the My Account page (see 2.2) 

 Click on the Add project option on the left side of the screen  

 Choose a new Project name and domain and click Save  

 

 

Your new project will appear in the list, and you will receive an e-mail notification that will contain 

the link to your project. 
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2.4 Inviting other participants 

Other participants in the project do not need to register to use SmartBiobank™, they can be invited 

through the Project details page using their email address.  

 

Following the instructions of the invitation email, new users can start helping in your project right 

after they register. They may also start a new project of their own. 
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3 Glossary 

Project A project can be considered as one copy of the software. A project has its own 
domain name and settings. You can access all of your projects through the My 
Account page, but otherwise projects are not linked to each other. 

Project name A title that identifies your project. It is displayed on several pages of the 
project.  

Project domain The domain name where you can directly access your project. 

Dashboard The main page of your project. Navigate to all project functions from the 
Dashboard. 

Tile An icon that serves as a link to access a function. 

Category A Dashboard feature to group tiles. You can rearrange tiles according to your 
preference. 

Biobank entry An object that corresponds to either a participant (patient/individual who is 
used in your study) or a biospecimen (DNA, RNA or related biological 
samples). Participant entries and biospecimen entries are collectively referred 
to as biobank entries. 

Profile  Profiles are lists of Properties that collect permanent data on biobank entries. 
Profiles are used to specify what data needs to be collected, they do not 
contain the individual data on biobank entries. Profiles can be thought of as 
blank forms that can be used repetitively to fill out specific information about 
biobank entries. Profiles are used to specify Properties of biobank entries that 
does not need to be changed or modified through the course of the project. 
You need to create profiles to add biobank entries to your project, so profile 
creation is the first step in building your project. Most projects require the co-
existence of several different profiles.  

Property Properties are special permanent characteristics about participants and/or 
biospecimens that can be attached to profiles. Each property should have a 
unique name. For participants, it can be name, date of birth, gender, etc. For 
biospecimens, it can be volume, holder type, etc. Property names cannot be 
identical to question titles.   

Questionnaire Questionnaires contain the questions aimed to collect variable data, or data 
that is measured during the project. One questionnaire may be filled multiple 
times, the answers can be visualized and analyzed, while changes in answers 
can be followed. The same question can be listed in more than one 
questionnaire. Note that Questionnaires differ from Profiles in the sense that 
they list questions that contain unique and variable data that is vital for the 
success of the research project. 

Question Questionnaires are built from questions. The answers to the questions make 
up the database of SmartBiobank™. Apart from creating new questions, it is 
possible to reuse existing questions and attach them to more than one 
Questionnaire.  
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4 Settings 

4.1 Dashboard 

 

The main page, called Dashboard, contains tiles that lead to the functions. Tiles are organized into 

eight groups: Biobanking, Project design, Research center, Settings, Data exchange, Biospecimen 

organizer, Favorites and Hidden tiles.  

You can drag and drop tiles to reorganize them according to your preferences. The Settings, Data 

exchange, Biospecimen organizer and Favorites categories are empty and invisible by default but 

they appear when you drag a tile over the page. Once the page is refreshed, the Hidden tiles category 

disappears.  

Pull down the Quick settings menu on the upper right corner of the Dashboard to select a new color 

theme or to log out. There is also a Logout tile among the hidden tiles. 

  



11 
 

4.1.1 Tiles and functions 

Below is a brief description of the tiles found on the Dashboard. 

 

Lists all participant and 
biospecimen profiles in 
your project. You can also 
create new profiles here. 
See 3. and 5.1. 

 

Lists all questions and 
characteristic properties in your 
project. You can also add new 
ones that need to be attached 
to a questionnaire or profile 
later. Read more about 
questions in section 5.2.1. The 
overview pages of certain types 
of questions and properties 
generate charts automatically. 
See 7.1. 

 

Lists all questionnaires in 
your project. You can also 
add new questionnaires 
here. See g  , 5.2.1 and 
6.1.1. 

 

Quick link to add a new 
questionnaire. 

 

Lists all participants in your 
project. You can access the 
Add participant function. 

 

Quick link to add a new 
participant. See 6.1. 

 

Lists all biospecimens in 
your project. You can 
access the Add 
biospecimen function. 

 

Quick link to add new 
biospecimen. See 6.1. 

 

The following functions are 
available under this tile 
(see them individually 
below): Refrigerators & 
boxes, Refrigerators, 
Biospecimen boxes. See 
6.2.  

It visualizes all refrigerators in 
your project with tiles. Clicking 
on a refrigerator tile displays 
biospecimen boxes stored 
inside the selected refrigerator. 
You can access the Add 
refrigerator and Add 
biospecimen box functions. This 
tile can also be found among 
the Hidden tiles on the 
Dashboard by default. 
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Lists all refrigerators in 
your project. You can 
access the Add refrigerator 
function. Open a 
refrigerator to access the 
list of stored boxes. This 
tile can also be found 
among the Hidden tiles on 
the Dashboard. See 6.2.1. 

 

Lists all biospecimen boxes in 
your project. You can access the 
Add biospecimen box function. 
Open a box to view its content. 
This tile can also be found 
among the Hidden tiles on the 
Dashboard by default. See 
6.2.2. 

 

The following functions are 
available under this tile 
(see them individually 
below): Appearance, My 
profile, Project details. 

 

You can change the appearance 
of the software (color, chart 
style etc). This tile can also be 
found among the Hidden tiles 
on the Dashboard by default. 
See 0. 

 

You can change your 
account information. This 
tile can also be found 
among the Hidden tiles on 
the Dashboard by default. 

 

Compares previously defined 
groups of biobank entries by 
custom criteria. See 0. 

 

Events are listed here. The 
following information is 
displayed: date, actor, 
location, action and event 
message. See 6.4.1. 

 

Displays some basic data of 
your project. You can modify 
some settings or invite new 
users if you have the required 
user roles. 

 

Lists all charts based on 
answers given to one 
question. Also lists those 
questions that have 
effectiveness problems 
based on their answers. 
See 7.1.  

The program is able to generate 
scatter charts out of the 
selected numerical data. See 
7.2. 

 

Search & Query: Search 
participants or 
biospecimens by their 
profile or questionnaire 
answers. You can add more 
criteria to your search 
session. See 0.  

The following functions are 
available under this tile: Import 
questionnaires, Export 
questionnaires, Copy 
questionnaires, Import data, 
Export data, Previous Data 
imports, Import VCF, Export 
genomic data. See 8. 
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You can import empty 
questionnaires from an 
Excel spreadsheet. This tile 
can also be found among 
the Hidden tiles on the 
Dashboard by default. 8.1 

 

You can copy empty 
questionnaires or profiles from 
other projects into your own. 
No research data will be copied! 
This tile can also be found 
among the Hidden tiles on the 
Dashboard by default. 8.2 

 

You can export empty 
questionnaires into an 
Excel spreadsheet. This tile 
can also be found among 
the Hidden tiles on the 
Dashboard by default. 0 

 

You can import participant and 
biospecimen profile data or 
questionnaire data into already 
existing profiles or 
questionnaires. See 8.4 

 

You can export participant 
and biospecimen profile 
data or questionnaire data 
into Excel files. See 8.5. 

 

Lists previous data imports. 
Imports may be revoked. See 
8.4.1. 

 

You can import genomic 
data from VCF files and link 
them to participants. See 8. 

 

You can run a simple analysis 
based on the genomic data 
stored in your project. See 
Hiba! A hivatkozási forrás nem 
alálható.. It requires previously 
defined groups, see 0. 

 

You can export your 
genomic data into MAP 
and PED files. See Hiba! A 
ivatkozási forrás nem 
található.. 

 

You can send us feedbacks, 
suggestions or bug reports. 

 

Click to exit 
SmartBiobank™. This tile 
can be found among the 
Hidden tiles on the 
Dashboard by default. 
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4.2 Project details 

Project details contain basic information about the project such as the numbers of participants and 

biospecimens (biobank entries). A chart at the bottom of the page shows how these numbers have 

changed over time. 

 

At the beginning of a project, you need to enter some basic details about the project. Project owners 

and administrators can customize their project further by adding a description to the dashboard and 

a welcome message to the login page (see 2.2). 

4.2.1 Code validation patterns 

All participant and biospecimen entries have an identification code, which may be entered without 

restrictions by default. However, consistency or precision may require to apply a strict pattern for 

identification codes which may be set as a regular expression. The generic code is written as follows: 

                              

Therefore if you need a code to contain exactly one alphabetical character (from A to Z) followed by 

three numerical characters (from 0 to 9), you need to enter the following regular expression: 

                 

Theoretically any pattern can be used in SmartBiobank™, but a detailed review about regular 

expressions is beyond the scope of this manual. (If you want to know more about regular expressions 



15 
 

please contact us directly.) If a validation pattern is set, an entry with a conflicting code cannot be 

submitted. You may even set a specific message for users who forgot to enter a correct code. 

Do not set a code pattern if you use different types of codes for the same profile type. This is the 

case when parent biospecimen codes differ from aliquot biospecimen codes in character number, for 

instance. 

4.2.2 Profile acceptance and completion – setting threshold values 

When project owners and administrators create questionnaires, they can set how many times they 

require that questionnaire to be submitted. Profile acceptance and completion threshold values 

serve as a progress indicator, allowing you to know at a glance if enough questionnaires have been 

submitted to start data evaluation, or if some entries lack submissions. 

Every participant and biospecimen entry contains a status value (profile status) that represents the 

completeness of the assigned questionnaires. In addition, questionnaire status is indicated inside the 

entry, under the assigned questionnaires. 

 

 

Completed profiles mean that all required questionnaires have been submitted and further input is 

not required. Accepted profiles on the other hand lack some submissions, but submitted data is 

sufficient for the project. Default values are 95% and 80%, respectively. 

 

 

 

 

 

If more than one questionnaire is assigned to a profile, profile status is calculated based on all 

questionnaire status. 

Example: A questionnaire called Body Temperature is required to be submitted at least 10 

times. We use the default settings and start to measure the temperature of participants 

every day, submitting a questionnaire after every measurement. Profile status is 

“incomplete” until the 8
th

 day when it changes to “accepted”. Continuing this process profile 

status changes to “completed” after the 10
th

 measurement, since the threshold was 95%. We 

can choose to continue our measurements and inputs, but it does not affect the status. 

Note: Status does show how many questions have been answered, but how many times 

questionnaires have been submitted – with or without answers. 
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4.2.3 Project users 

Project owners and administrators have an access to a subpage of Project details called Project users 

where they can manage who can have an access to the project. There are five different roles defined 

in the system. 

Project owners are the ones who have registered a project. They are the only users who require full 

registration. They have access to all functions and they can invite new participants or change their 

roles. Only owners can remove the project. Project owners cannot be deleted from the project. 

Administrators are invited users with full access to the SmartBiobank™ functions, similarly to the 

project owner. They can help project owners by creating profiles and questionnaires, managing 

participants etc. 

Biobank users have limited access, their activity is restricted to data input or edit. Additionally they 

can view some informational pages like Project details. This allows them to check some settings and 

assist the project according to these settings. They cannot import or export data and they cannot 

modify questionnaires or questions. If you are working with sensitive data, you may want to further 

restrict user access (see the last two user groups below). 

Clinical users are biobank users only permitted to work with participant data. 

Laboratory users are biobank users only permitted to work with biospecimen data. 

The picture below shows the difference between the accessible tiles and functions of the laboratory 

(left) and clinical user (right). 
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4.3 My Profile 

You can manage your account settings at the My profile page, which is located inside Settings or 

among the hidden tiles on the Dashboard. You can also access it from the My Account page. Every 

account detail can be modified except for the email address since it also functions as a login name. 

After changing your password you will have to use the new one in all of your projects.  

The page lists all projects you are registered to, along with your user role(s). 
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4.4 Appearance 

Users may customize the visual appearance of the software on the Appearance page.  

Sidebar and panel size 

 

The docked sidebar is always visible on the left side of the page. If you uncheck the button, the 

sidebar will slide out of the view when not used. If you enable maximum content width, lists will 

occupy the whole width of your screen, irrespectively of the size of your monitor. 

Chart styles 

Whether for visual or practical purposes, you may want to change the appearance of charts. You can 

choose from the following styles: 

 Light style 

 

 Grid style 
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 Dark style 

 

 Dark (no gradient) 

 

Continuous data visualization 

 

Continuous data can be plotted as a line or area chart. Only the timeline (located on the Project 

details page) contains continuous data. 

Themes 

You can choose from 52 different color themes. Just click on the color of your choice and enjoy the 

new looks in all of your projects. 
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5 Project design 

5.1 Create profiles 

Profile creation is the first step before adding biobank entries to your project. Profiles are lists of 

Properties that collect permanent data on biobank entries. Profiles can be thought of as blank forms 

that can be used repetitively to fill out specific information about biobank entries. Several profiles 

can be added to a project, and different profiles may contain different properties. 

 

 

 

 

To create a new profile click on Profiles on the Dashboard. If you use this function for the first time, 

an assistance page will appear that will help you get started. You can start creating a new profile by 

clicking on the sidebar (Add new participant profile or Add new biospecimen profile) or by following 

instructions from the assistance page.  

 

You have to choose a unique name for your new profile that is different from all other profile and 

questionnaire names. You may set a description for your new profile that appears in the profile 

overview page. Since SmartBiobank™ supports medical research with the ICD-10 coding system, you 

may select a code for participant profiles. 

Example: You can create a profile for participants and another for the control group. 

You also need to add different profiles if you want to register participants with 

different diseases, since you will want to input different data. This is also the case with 

biospecimens – blood sample and urine sample will need to be registered under 

different profiles. 
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Examples of different biospecimen profiles are different types of biological specimens like blood, 

urine, RNA, protein, etc. For biospecimen profiles, you also need to set an optimal storage 

temperature. 

While you can add properties any time, it is advisable to add them during profile creation to ensure 

accuracy during entry. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Hint: Start typing either the code or the name of the disease to select the code you want. If 

you wish to search by a part of the disease name, start your search with an asterisk (*) then 

type the word fragment you want. 

Note: Properties contain data that define the given biobank entry – either participant or 

biospecimen and are attached to Profiles. Add properties that only refer to constant 

information that is relevant to the participant group or biospecimen type, and differentiate one 

entry from another by using unique titles. 
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Below is an example of a saved biospecimen profile titled Sample information. This is the Overview 

page that lists the profile data such as date of creation, and the list of attached properties. 

 

 

 

Next, is an example of a sample screenshot that shows how a new biospecimen is added to the 

appropriate profile. Notice how the properties from the previous screenshot appear. 
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Below is how the Overview page looks like after saving the form. Notice that the list contains the 

profile title (Sample information in this case). 

 

You have several options for adding a property to the profile. You can either add predefined 

properties that are provided by SmartBiobank™ or create new properties of your own. If there are 

previously created properties or questions in your project, then select Properties in this project 

option.  You can then reattach those properties to more profiles or questionnaires as convenient. 

 

 

 

  

Note: Even though questions are normally used in questionnaires, you can attach them to 

profiles; also, you can attach previously created properties to questionnaires (see 5.2). A good 

example for a universal question may be “Further information”.  
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You can create new properties by clicking on the Create New property option. Read more about 

property creation in section 5.1.1. Make sure to click Save after finishing the process. 
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If you have already created profiles, the corresponding tiles will appear on the Profiles page. You can 

click on the sidebar buttons to create a new profile. Please see screenshot below:  

  

 

 

 

You can read more about charts in section 7.1. 

 

 

You can check what biobank entries have been submitted using a profile. While on a Profile overview 

page, click on Show answers on the sidebar to view all the entries with the first five answers. 

  

Note: If a question of property have been attached to multiple profiles or questionnaires, their 

chart appearing on the overview page will contain data from all sources. (See 7.1.2) If you 

want to see the profile- or questionnaire-specific charts, open the property/question overview 

page through the profile or questionnaire. 

Note: profiles look just like questionnaires; the difference is not in the appearance rather in its 

function. 
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5.1.1 Create properties 

Properties are the essential elements of a profile, as they contain all information that define both the 

biobank group (participant group or biospecimen type) and each biobank entry. For participants, it 

can be name, data of birth, gender, etc. For biospecimens, it can be volume, holder type, etc. 

Property names cannot be identical to question titles.   

 

Property text: It appears in profiles on the left side of the answer box. Please note that property 

texts and question texts cannot be identical. If you need to have the same property in more profiles, 

or need a question (created for a questionnaire) for a profile, you need to attach them through the 

Properties in this project option. For example, if you are using the same patient data for more than 

one profile, instead of creating new “Name” questions for every participant profile, you can attach 

the “Names” via the property text option.  
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Display name: Usually a short version of the Property text - it appears in tables, charts and the 

overview page of the property. If you leave Display name blank, the software will use Property text as 

a default display name. 

Description: Extra information related to the property. This piece of information only appears on the 

property overview page. 

Hint: Sometimes further guidance is necessary to help users give correct information. Hints appear 

next to the answer box as a small question mark. Move your mouse over the symbol to read the hint. 

Mandatory: There may be information that must be entered for the project to be effective. You can 

mark these by checking the Mandatory question box. Profiles cannot be submitted until all 

mandatory data is entered. 

 

 

 

Important: You can indicate whether the property is important or not for the project. 

Hint: If you want to attach a new mandatory property to an existing profile, it will 

be implemented in new entries. This means, however, that you will have to provide 

the necessary data for the new property when you edit older entries. 
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Type: You can enter nine different types of data into your profiles. Some types allow data 

visualization that may be important for your project. You may also set some restrictions that differ 

for each data type. Type of data helps you identify what values (characters, numbers, etc) are 

acceptable for a property.  

 Short text: This is the default type. Use it to enter short information (e.g. names). Answers 

cannot be visualized. Allows you to set a minimum and/or maximum length for the answer. 

 Long text: Similar to the Short text type but more characters are visible. Answers cannot be 

visualized. You may set a minimum and/or maximum length for the answer. 

 Integer: Only numerical values are accepted. Values are visualized on the property overview 

pages with box plot, and they can be used for scatter chart visualization on the Variable 

relationship page. You can enter a unit of measure and a minimum and maximum range that 

will help avoid entering values in an inappropriate unit of measure. 

 

The allowed value range must also include pathological values in research data. Integers are 

not a good choice to enter codes. 

 

 

 

 

 

 

 Real number: Only numerical values are accepted. This type is intended for entering decimal 

fractions with a dot as the decimal mark. Values are visualized on the property overview 

pages with box plot, and they can be used for scatter chart visualization on the Variable 

relationship page. You can enter a unit of measure and a minimum and maximum range that 

will help avoid entering values in an inappropriate unit of measure. 

The allowed value range must also include pathological values. If large integers are entered 

to a real number type question, it is automatically converted to normalized notations. 

 

 

 

Note: SmartBiobank™ does not offer unit conversion. 

Hint: Integer type is not appropriate for some data that are normally considered numbers. For 

example: we want to know how many children the participant has. In this case additional statistics 

provided by the box plot, such as median, are not relevant information. Use drop-down type 

question to have pie charts (showing percentages) based on the entered data. See drop-down 

select for further information. 



29 
 

 Date: Dates follow the MM/dd/yyyy format and users are also required to enter the slashes 

manually. Dates cannot be visualized. You can set the earliest and latest acceptable dates. 

 

 

 

 

 

 

 Boolean: Yes/no or Unknown/yes/no options can be selected from a drop-down menu. 

Answers are visualized in pie charts, but will not appear on the scatter chart (see 7.1.2.) 

 

 

 

 Drop-down select: A single-select or multi-select feature, with all options entered manually 

during property creation. 

 

 

 

 

Answers are visualized in pie charts and they can highlight groupings on scatter charts (see 

7.1.2.) 

 

 

Hint: Consider setting the first option to “Not known” or “Not specified” since there may 

be cases when none of the options apply or there is not enough information to give a 

proper answer. 

Note: Invalid dates are automatically converted. For example a date of 02/30/2013 would 

appear as 03/02/2013 after saving the profile. 
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 Participant link: This type serves to link participants to other biobank entries. Link a 

biospecimen to a participant by adding a Participant link type property to the biospecimen 

profile, or alternatively to a biospecimen questionnaire. During the process of adding a new 

biospecimen, a drop-down menu appears in the profile or questionnaire with all the 

participants in your project. Choose a participant to link it to the selected biospecimen. It is 

also possible to link different participants, e.g. to be able to record relationships between 

participants.  

 

 

 Biospecimen link: Similar to Participant link, it may be used to link already added 

biospecimens to other biobank entries. It can be used to connect related biospecimens. 

 Genetic data: This type can hold genetic data imported from VCF files. Since upload is not 

done manually, adding this type of property to a profile is not recommended. Consider 

adding a questionnaire with only a genetic data type question. See 8.6 section for more 

details. 

 

 

The software analyses some basic attributes of the answers and warns you if it detects ineffective 

properties. See 7.1.1. 

Viewing the property overview page, you can check what profile the property has been attached to. 

Click on Show attached questionnaire on the sidebar to view all the attached profiles and 

questionnaires. 

Hint: You can copy profiles from another project. Read about these options in section 8.  
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5.2 Create questionnaires 

Questionnaires contain the questions aimed to collect variable data, or data that is measured during 

the project. One questionnaire may be filled multiple times, the answers can be visualized and 

analyzed, while changes in answers can be followed. The same question can be listed in more than 

one questionnaire. Note that Questionnaires differ from Profiles in the sense that they list questions 

that contain unique and variable data that is vital for the success of the research project. 

Questionnaires serve as essential tools to monitor changes in variables. There is no limit how many 

times a participant or biospecimen questionnaire can be filled, although administrators and project 

owners can indicate their requirements (number of expected questionnaires filled). First, navigate 

from the Dashboard into the Questionnaires page or click on the Add questionnaire tile (hidden by 

default). After clicking on Add questionnaire on the sidebar, you have to choose a name that is 

different from any other profile and questionnaire name in the project. You may also set a 

description for the questionnaire. From the drop-down menu select how many times you expect this 

questionnaire to be filled per biobank entry then link the questionnaire to the biobank entry (either 

participants or biospecimens). 

Questionnaire creation is very similar to profile creation. Click on the Add question option to create a 

new question, choose a predefined question or browse previously created ones. 

 

 

You can read more about question creation in section 5.2.1. There is no explicit limit on how many 

questions a questionnaire can contain, but too many questions within the same questionnaire may 

decrease manageability. 

 

 

 

 

 

Hint: When a questionnaire is submitted about a participant or a biospecimen, it is recorded 

with the submission date. If examination dates* in your project are usually not the same as 

submission dates, it is advisable to add a question to the questionnaire asking for the 

examination date. This would be necessary in case of a high amount of archive data is entered 

on the same day.  

*Examination dates refer to dates when patients or biospecimen samples were examined and 

the examination data was recorded.  

Hint: The difference between properties and questions is only administrative, not technical, 

therefore both are listed on the Questions page, and they are visualized similarly. 
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You can check what biobank entries have submitted answers to a questionnaire. Click on Show 

answers on the sidebar to view all the entries with the first five answers. 

5.2.1 Create questions 

Probably the most important elements in SmartBiobank™ are questions that make data input 

possible. Well-planned questions help your project in many ways, such as keeping it organized and 

making preparing statistics easy. 

The process of question creation is the same whether you start from the Questions page or from 

within the Profile or Questionnaire. If starting from the Questions page, you have to attach the 

created question either in the profile or the questionnaire afterwards. 

 

 

The elements of the question creation block are the same as the property creation module, only 

some of the element names are different. The list below is nearly identical to the Create properties 

chapter, feel free to skip it if you are already familiar with them. 

Question text: It appears in questionnaires on the left side of the answer box. Please note that one 

question text may be set once per project. However, the attaching question function eliminates the 

need for creating the same questions for all of the profiles or questionnaires. For example, instead of 

creating new “Name” questions for every participant profile, you only need to attach them. 

Display name: Usually a short version of the Question text - it appears in tables, charts and the 

overview page of the question. If you leave Property name blank, the software will use Question text 

as a property name. 

Question description: Extra information related to the question. This piece of information only 

appears on the question overview page. 

Hint: Sometimes further guidance is necessary to help users give correct answers to a question. Hints 

appear next to the answer box as a small question mark. Move your mouse over the symbol to read 

the hint. 

Mandatory: There may be questions that must be answered for the project to be effective. You can 

mark these by checking the Mandatory question box. Questionnaires and profiles cannot be 

submitted until all mandatory questions are answered. 

Hint: The difference between properties and questions is only administrative, not technical, 

therefore both are listed on the Questions page, and they are visualized similarly. 
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You cannot check the Mandatory question box later during question editing if questionnaires have 

already been submitted with a missing answer. 

Important: You can indicate whether the question is important for the project. 

Type: There are currently nine different types of questions in SmartBiobank™ that allows you to 

create highly customized questionnaires. Your objectives may require specific question types as only 

a few of them provide data that can be visualized with charts. You may also set some restrictions that 

differ for each question type.  

 Short text: This is the default question type. Use it to enter short information (e.g. names). 

Answers cannot be visualized. Allows you to set a minimum and/or maximum length for the 

answer. 

 Long text: Similar to the Short text type but more characters are visible. Answers cannot be 

visualized. You may set a minimum and/or maximum length for the answer. 

 Integer: Only numerical values are accepted. Values are visualized on the question overview 

pages with box plot, and they can be used for scatter chart visualization on the Variable 

relationship page. You can enter a unit of measure and a minimum and maximum range that 

will help avoid entering values in an inappropriate unit of measure. 

 

The allowed value range must also include pathological values. Integers are not a good 

choice to enter codes. 

 

 

 

 

 

 

 Real number: Only numerical values are accepted, with a dot as the decimal mark. Values are 

visualized on the question overview pages with box plot, and they can be used for scatter 

Note: SmartBiobank™ does not offer unit conversion. 

Hint: Integer type is not appropriate for some data that are normally considered numbers. For 

example: we want to know how many children the participant has. In this case additional statistics 

provided by the box plot, such as median, are not relevant information. Use drop-down type 

question to have pie charts (showing percentages) based on the entered data. See drop-down 

select for further information. 

Hint: If you want to attach a new mandatory question to an existing questionnaire, it will 

affect new entries. This means however that you will have to provide answer for the new 

question when you edit older entries. 
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chart visualization on the Variable relationship page. You can enter a unit of measure and a 

minimum and maximum range that will help avoid entering values in an inappropriate unit of 

measure. 

 

 

The allowed value range must also include pathological values. 

 

 

 

 Date: Dates follow the MM/dd/yyyy format and users are also required to enter the slashes 

manually. Dates cannot be visualized. You can set the earliest and latest acceptable dates. 

 

 

 

 

 

 

 Boolean: Yes/no or Unknown/yes/no options can be selected from a drop-down menu. 

Answers are visualized in pie charts, but will not appear on the scatter chart (see 7.1.2.) 

 

 

 

 Drop-down select: A single-select or multi-select feature, with all options entered manually 

during question creation. 

 

 

 

 

Note: SmartBiobank™ does not offer unit conversion. 

 

Hint: Consider setting the first option to “Not known” or “Not specified” since there may 

be cases when none of the options apply or there is not enough information to give a 

proper answer. 

Note: Invalid dates are automatically converted. For example a date of 02/30/2013 would 

appear as 03/02/2013 after saving the questionnaire. 
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Answers are visualized in pie charts and they can highlight groupings on scatter charts (see 

7.1.2.) 

 

 

 

 Participant link: This question type serves to link participants to other biobank entries. Link a 

biospecimen to a participant by adding a Participant link type question to the biospecimen 

profile, or alternatively to a biospecimen questionnaire. During the process of adding a new 

biospecimen, a drop-down menu appears in the profile or questionnaire with all the 

participants in your project. Choose a participant to link it to the selected biospecimen. It is 

also possible to link different participants, e.g. to be able to record relationships between 

participants.  

 

 

 Biospecimen link: Similar to Participant link, it may be used to link already added 

biospecimens to other biobank entries. It can be used to connect related biospecimens. 
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 Genetic data: This question type can hold genetic data imported from VCF files. Since upload 

is not done manually, consider adding a separate questionnaire with only a genetic data type 

question. See 8.6 for more details. 

 

 

 

The software analyses some basic attributes of the answers and warns you if it detects ineffective 

questions. See 7.1.1. 

You can check what questionnaire the question has been attached to. Click on Show attached 

questionnaire on the sidebar to view all the attached profiles and questionnaires. 

  

Hint: Creating questions can be time-consuming but SmartBiobank™ offers some methods 

to simplify this process, for example you can copy questions from another project. Read 

about these options in section 8.  
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6 Data input = Biobanking 

After customizing the settings and creating all the necessary profiles and questionnaires, your project 

is ready for data input. 

6.1 Adding participant and biospecimen data 

You can add new participant or biospecimen (collectively known as biobank entry) directly from the 

Dashboard or from the participant or biospecimen list. 

 

Enter a unique code for the entry. If more profiles are available, select the suitable one for the 

related answer boxes to appear. Click on Save after filling out the boxes and the new entry appears in 

the participant or biospecimen list. See 6.3.1. 

After single-clicking on an entry, a small menu appears with View, Edit and Delete options. You can 

also use double-click for a quick access to the overview page. 
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The overview page contains all profile data as well as the date of creation and last modification. The 

profile status is displayed in the upper right corner. See 4.2.2. Assigned questionnaires and linked 

participants/biospecimens are listed at the bottom of the page. 

6.1.1 Submitting questionnaires 

Available questionnaires are listed in the participant and biospecimen entry Overview pages. 

Questionnaire status is displayed below the questionnaire name, and previously submitted 

questionnaires (marked with the submission date) are listed on the right. 

 

Click on Fill and answer the questions then click Save. Click on previous submissions to view and edit 

them, or click on Table view to compare submitted questionnaires of the same template. 

Click on View to access questionnaire overview page where you can compare some entry-specific 

data to global data. See 7.1.2. 
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6.1.2 Tables of questionnaire data 

When more than one questionnaire is filled out about a biobank entry, Table view offers a quick and 

convenient overview of the answers. This also makes possible to point out trends. 

 

The Table view option can be found inside the biobank entries at the attached questionnaires. 

6.2 Biospecimen management 

Track your biospecimens with virtual boxes and refrigerators. You can access them in the 

Biospecimen organizer page. 

6.2.1 Add refrigerator 

Click on Refrigerators and click Add refrigerator on the sidebar. Enter the name of the refrigerator 

you want to add and set its temperature. Location and Description are optional fields but may help in 

identification if your project uses a large number of refrigerators. 
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6.2.2 Add biospecimen box 

Double-click your new refrigerator in the list or select and click View to access the refrigerator 

overview page. You can click Add biospecimen box here, or by following the Biospecimen organizer → 

Biospecimen boxes → Add biospecimen box route. 

Enter a unique name or code for your biospecimen box and select the refrigerator where the box is 

stored. Box sizes can range from 1×1 to 15×15 slots (the number of rows and columns does not have 

to be equal). After setting the number and indexing method of columns and rows, click Save. Double-

click the box to access its overview page with the visualized slots at the bottom of the page. 
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Click on a slot to enter the ID of the biospecimen you want to store. You may use a barcode reader 

for code input. You can disable slots, or reserve them for later use. 

 

 

 

6.2.3 Biospecimen tracking 

Biospecimen tracking is a useful tool in SmartBiobank™ if you are looking to track smaller 

biospecimen samples like sub-samples of DNA, RNA or serum from a larger Blood sample. If you want 

to track smaller biospecimen samples, you will first need to create a profile for parent biospecimens 

and add properties for biospecimen data.  

 

You can then add new biospecimens using the parent biospecimen profile and create a new profile 

for aliquots (subsamples of biospecimens samples).  

Hint: You can resize boxes even if biospecimens are stored inside them. Biospecimens falling 

outside of the new dimensions will not be lost, but stay in the box “invisibly”. To avoid 

invisible storage, make sure to remove biospecimens from rows and columns you want to 

delete. 



42 
 

 

These new biospecimen profiles for the aliquots will contain a Biospecimen Link type property. 

When you create a new entry for the biospecimen aliquots, link them back to the original 

biospecimen. Based on the purpose of your project, you may create different profiles for aliquots 

used in different processes, or you may create one aliquot profile and add a property to indicate the 

process. You may also choose to create a biospecimen questionnaire to track changes (e.g volume 

decrease) in the original biospecimen sample. 
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With these new biospecimen profiles and questionnaires containing relevant questions, biospecimen 

tracking and chain-of-custody is achievable as seen below.  

 

6.3 Listings 

Many items in SmartBiobank™ are organized into lists. Lists can contain a variety of information; they 

usually include the name of the item and the creation date. List elements may be sorted by the 

headings. Click on the arrows next to the column title. Default order is determined by the creation 

date of the entry. 

You can select how many entries you want to see on one page in the upper left corner; while you can 

browse between pages in the lower right corner. Click on an item to access some additional 

functions, such as View or Delete. 

The search box in the upper right corner of the list is a simple function that performs the search in 

the sortable columns. 
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In the following chapters we show the specific characteristics of the different lists in SmartBiobank™: 

6.3.1 Listing biobank entries 

There is a difference between columns of the two biobank entry type. 

 Participants: participant ID, profile name, creation date, creator, status, 

 Biospecimens: biospecimen ID, profile name, location, creation date, creator, status, 

You can sort and search using any of the above categories, other status of the profile or 

questionnaire. Read more about status in section 4.2.2. 

You can narrow the list by selecting only one profile. To do this, click on the profile name on the 

sidebar. If only one profile is selected, the list displays the first five profile answers (except long texts) 

that can be used for search (see the below picture). 

 

6.3.2 Listing questions in Questionnaires and properties in Profiles 

Properties are used to define profiles and questions are used to define questionnaires. This needs to 

be kept in mind while working on SmartBiobank™. 

Questions are listed in individual Questionnaires, and Properties are listed in Profiles. You can drag 

and drop questions to modify order. Mandatory questions are marked with asterisks and important 

questions are marked with exclamation points. 
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6.3.3 Listing questions on the Questions page 

The Questions page lists all questions and properties in the project and displays some additional 

information such as: Question text, Display name, Question type, Creation date, Last modification 

date, Number of questionnaires attached and the Number of answers. 
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6.3.4 Listing questionnaires 

All questionnaires are listed on the Questionnaires page. They display data that specify the following: 

Questionnaire name, which Profile type it is applied to (whether it is a Participant or Biospecimen), 

Creation date, Last modification date, Name of the person who created the template, Number of 

times it is filled and Number of attached questions.  

 

6.3.4 Listing biospecimen organizers 

There is a difference between the lists of biospecimen storage levels: 

 Refrigerators: Name, Location, Temperature, Creation date 

 Biospecimen boxes: Name, Storing refrigerator, Temperature, Dimensions, Indexing method, 

Creation date 

Refrigerators are listed on their individual page, while biospecimen box lists also appear on the 

overview page of refrigerator in which they are stored in. 
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6.4 Tracking user activity 

Project administrators can supervise user activity and the changes in data. This information is stored 

in two different logs located in SmartBiobank™.  

6.4.1 Event log 

Click on the Event log tile to view all user activity beginning from the creation of the project. Events 

are displayed by time and e-mail address of its actor. The logged events are the following: 

 Login: both successful and failed login attempts. The time of the login attempt and the e-mail 

address of the user is recorded. 

 Page loads: Which pages were opened and which lists were viewed  

 Creation, edits and deletion of biobank entries, profiles, questionnaires, questions and 

properties and storage 

 Search related events: saving, loading and removing criteria 

The event log list also marks when errors occurred during an event. 
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6.4.2 Change log 

Changes made to data are registered and can be tracked for biobank entries and structured 

elements, namely Profiles, Questionnaires, Properties, Questions, Participants and Biospecimens. By 

carefully following the log, you can back track values to the creation of the entry.  

Shown below is a Change log for a question (Diastolic blood pressure). The Change log lists details of 

the Actor, Date, Domain, Action, Property, Old value, New value 
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7 Research center 

SmartBiobank™ offers many tools to make use of the data your project stores. Use these tools to 

control the research process using the feedbacks of the software and enhance your research results 

using statistical and visualization tools. 

The Research center category on the Dashboard lists functions that visualize data with the help of 

charts. Many charts can be accessed from more than one page. Charts can be saved as an image file 

or can be printed directly using the upper-right drop-down menu of the charts. 

7.1 Descriptive statistics 

Descriptive statistics can be used for two different things: 

1. It lets you monitor and improve the quality of your project by assessing the usefulness of the 

questions you work with. 

2. It provides visualization tools to understand your results better. 

Its main page collects and displays all box plots and pie charts in the project, which helps you 

overview your data or visually compare results. 
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7.1.1 Adequacy of questions 

Creating questionnaires that provide useful data can be difficult, even careful planning can result in 

barely usable data. The software provides assistance in assessing the adequacy of your questions 

based on analyzing the answers. This evaluation may highlight the need for question redesigning. The 

following table shows the meaning and possible implications of three evaluation categories: 

Adequacy Meaning Implication 

Unattached The question has not been attached to 
any questionnaires or profiles. 

Data input is not possible. 

Unanswered Either the questionnaire has not been 
filled yet or the answer box has been left 
blank every time. 

Redefining the question text or changing 
the question type may be needed to 
improve adequacy. 

Constant The answer has been the same in every 
submission. 

Answers do not provide useful 
information. 

 

Charts found in the Research center may refine general adequacy results as highlighted by the 

following example. 

 

 

 

7.1.2 Charts 

Chart visualization is available for specific types of data. Integer and Real number data are plotted as 

box plot, while Drop-down and Boolean types are visualized as pie charts. 

 

 

 

Each chart can be viewed on the overview page of the question of property of the necessary type. 

You can see examples of the two chart types below. 

The first chart is a box plot based on a Real number type data called Nuchal Translucency, used in 

Down syndrome screening. The expression is usually abbreviated as NT, which was set as the 

Property name of the question, therefore appearing in the top of the chart. Hover your cursor over 

Example: Several pie charts of Boolean type data highlight problems: around 90% of the 

answers were “Unknown”, and the rest were “No”. Since two different types of answer were 

registered, the software recognizes these questions as “Effective”, but looking at the charts 

makes it clear that they do not provide useful data. 

Note: The charts are plotted based on all answers given to that question, even if the property or 

question is attached to more questionnaires or profiles. To avoid mixing data of different 

sources, create new questions of the above types for each profile and questionnaire. 
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the box plot in SmartBiobank™ to see the following statistics: minimum, lower quartile, median, 

higher quartile and maximum. 

 

The second chart is from another project, and it is based on the data provided by a Boolean type 

question. Hovering your cursor over the pie chart sections in SmartBiobank™ opens a small window 

containing the section name and percentage. You can create an exploded pie chart by clicking on a 

section to separate one sector from the others. 

 

In both cases, the date in the chart title is the same date the chart was generated by the software, in 

other words when the page with the chart was loaded. This makes it possible to know which state 

the chart represents. For example, if data input is continuous, you can download a chart every day to 

track changes over time. 
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Charts can also serve as a quality control tool in your project. Below are two examples for this 

functionality: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Note: Charts of global answers include data given for other questionnaires or profiles if the 

question is attached to them, which may or may not influence the use of these charts in your 

research. 

Note: Neither the inbuilt question effectiveness indicator, nor the above stated example 

determines what a good project is. Different projects have different needs, and yours may not 

need numerical input at all. 

 

Example: There might be very few charts in your project. This might be because most of your 

data is collected as text. If you want to improve the statistical analysis of your data, consider 

changing the question/property types to a drop-down selection or adding some numeric 

questions/properties. Please note that changing type may lead to the loss of the already 

entered answers. 

Example: The error bars of the box plots are too big. It might mean that some records are 

incorrect, either because of a typo error or the wrong unit of measure had been selected. 
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7.2 Variable relationship 

This function allows you to recognize relationships between certain variables in your project or test 

your hypothesis. Variables of a profile or questionnaire can be visualized as a scatter chart in the 

Variable relationship page. Choose a profile or questionnaire and set the variables for the two axes. 

You can use drop-down type data when available to highlight groupings with different colors. If no 

drop-down type data is available, all dots will be displayed with the same color. 

The chart below shows an example. This project was created to monitor the screening for Down 

syndrome. Axis X plots Nuchal Translucency that is used for ultrasound screening. Axis Y refers to 

maternal age. The dots are colored according to the screening result: Positive or Negative confirmed 

with chromosome test (further tests were missing in three cases). The chart verifies assumptions 

based on practical observation: higher maternal age and higher nuchal translucency value relate to a 

higher risk for Down syndrome. 

 

  



55 
 

7.3 Search & Query 

On the Search & Query page, you can search for participants or biospecimens by based on their data 

in related profiles or questionnaires. In this part of SmartBiobank™, the difference between 

questions and properties is not important and both are handled the same way, and hence we will 

refer to both as questions.  

This sample search is based on the answers for questions in  biobank entries. You first have to select 

the question to specify the search criteria.  

 

Clicking on Add criteria opens the window that lists every question and property in the project. 
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Select a questionnaire or profile from the Filter questions box to display attached questions. You can 

use the quick search in the upper right corner to find a specific question. (Read more about list 

searches in section 6.3.) 

 

You also need to select an operator to further specify your search. The question and the chosen 

operator together define the criterion. 
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The following operators can be used:  

 Filled: An answer is registered. 

 Not filled: The answer box has been left blank. 

 Equal: The answer equals the entered value. 

 Not equal: The answer differs from the entered value. 

 Less than: The value of the answer is lower than the entered value. Only available for 

numerical and date type data. 

 Equal or less than: The value of the answer is equal or lower than the entered value. Only 

available for numerical and date type data. 

 Greater than: The value of the answer is higher than the entered value. Only available for 

numerical and date type data. 

 Equal or greater than: The value of the answer is equal or higher than the entered value. 

Only available for numerical and date type data. 

 Contains: The answer contains the entered text fragment. Only available for text type data 

and participant/biospecimen links. 

The chart exhibits the distribution of answers for the question (as long as the answer type is not 

text). Taking a look at the chart may help you decide which criteria should be used to make your 

search more effective. In our example above, it is immediately obvious that creating a criterion for 

maternal age over 46 years would be meaningless.  
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You can keep adding criteria. Close the window to view the list with the matching results. 

After you have set the search criteria, click on Save and a list appears with the matching results. You 

can further specify your search by adding more criteria. To do this, simply click on Add criteria on the 

sidebar.  

 

Although the number of criteria to be added is not limited, the speed of the search process is 

dependent on this number. In practice, a maximum of five criteria should be enough to find the 

required biobank entries. 
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By default the drop down menus on the search results page are set to ‘All’ for each criterion, 

meaning that all entries are listed which fit at least one of the selected criteria (there is at least one 

‘yes’ in all displayed rows). Modify this automatic selection to vary search results. If you select ‘Yes’ 

for a given criterion, the list narrows your search for those entries where this criterion is true. 

Similarly, if you select ‘No’, the list narrows your search for those entries where this criterion is not 

true. 

Search groups are saved automatically, and unless a new search is deliberately started, the software 

keeps updating your current search. Click on New group to save your current search settings and 

start defining a new search group. Saved groups are listed on the Saved groups page that you can 

reach from the sidebar. Renaming your saved search can make future searches faster. 

The Search and Query function also enables you to save your searches and use them in other 

SmartBiobank™ features such as Data Visualization (7.4).  
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7.4 Data visualization 

The Data visualization page offers statistical comparison of previously defined groups of biobank 

entries. First, you have to define at least two groups of biobank entries on the Search and Query 

page, see 7.1. To make further work easier, rename your searches to know what kind of groups they 

contain. 

After you have saved your searches, go to the Data visualization page and select search groups from 

the list in the Groups to visualize box. Then select questions and properties you want to compare for 

these groups. The ideal number of properties or questions to visualize at one time is four.  

 

 

 

 

 

 

 

 

 

 

 

 



61 
 

The system then generates comparable box plots and pie charts for the specified groups. 
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8 Data exchange 

Data exchange allows you to save manual work by enabling you to upload questions and data from a 

table to SmartBiobank™ – including uploading and mapping genetic data to participants. Data 

exchange is only available for project owners and administrators. 

8.1 Import questionnaires 

Questionnaires and profiles with attached questions and properties can be imported from an Excel 

worksheet. For this purpose you must use our existing template. It can be downloaded from the 

Import questionnaires page, located inside the Data exchange page or among the hidden tiles of the 

Dashboard. 

 

The software recognizes one sheet as one questionnaire or profile, so it is possible to import more 

than one questionnaire or profile at the same time. Change the name of the sheet to your preferred 

questionnaire or profile name. 

 

 

Technically, since the question creation and property creation differs only in the end use, we will 

refer to both of them as questions. In the file, options found on the question creation interface are 

arranged into columns while individual questions are listed in rows. Rows with a # sign in the first 

column contain descriptions and examples, and they will not be imported into your questionnaire. 

You can read about the functions of columns in 5.2.1. 

Note: Do not forget to indicate in the seventh row whether the sheet is attached to participants 

or biospecimens and whether it is a profile or questionnaire. 
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After finishing extending the template, upload the file to the Import questionnaires page where the 

software analyses its content and warns you about emerging problems such as question name 

duplications.  

 

 

 

Imported questionnaires and profiles can be accessed straight after the process is finished by clicking 

the button with the name of the questionnaire/profile. 

  

Note: You can decide to upload a revised version or proceed without the problematic questions. 

The software offers to rename questions with name duplications or you can choose to use the 

question already available in SmartBiobank™. 
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8.2 Copy questionnaires 

If you want to use previously created questionnaires in a new project, you can simply copy them 

using the Copy questionnaires page. Besides saving you time, this option can facilitate cooperation 

between different projects. You can only copy from projects you are participating in. No biospecimen 

or participant information will be copied with this method, all your data is securely stored in its 

original place. 

 

 

  

Hint: Use the copy questionnaire function only if more or less you need the same questions 

with the same attributes in your new projects. In case you need to change the questions 

substantially, you are advised to use export questionnaires function, see 0. 
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8.3 Export questionnaires 

You can export questionnaires and questions into the same table which is the input format of the 

importing function. This option can be useful when you later wish to import those questions into 

another project after some editing. 
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8.4 Import Participants & Biospecimens 

Participant or biospecimen data, along with their questionnaire data can be imported from an Excel 

file. It is a convenient tool to move your archives into SmartBiobank™. Before starting the process, 

you have to make sure that the profiles and questionnaires already exist in your project with all the 

necessary properties, questions and settings. Excel files waiting to be imported must be based on the 

profiles or questionnaires already present in the system. 

 

Each row stands for a biobank entry and each column stands for a property or a question. Their 

intersections are the individual answer boxes. However, there are important rules to follow: 

1. The first two rows are headings: the first row contains the exact name of the profile or 

questionnaire, and the second row contains the exact Question text (see 5.2.1), one name in 

each column. 

2. The A1 cell must contain either Participants or Biospecimens to indicate what type of entries 

are imported. 

3. A2 must state Participant ID or Biospecimen ID, 

4. The first column contains the participant or biospecimen codes. 

 

 

Profiles and questionnaires are organized into separate sheets. The sheet must be named to match 

the profile or questionnaire name. One file may contain only one sheet with the same name. 

Hint: To import answers for multiple select drop-down type questions, separate answers with a 

vertical bar with spaces on each side. The cell will look similar to this example: [option1 | option2] 
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However, you do not need to import questionnaire data along with profile data if the latter have 

already been uploaded to you project. By creating only a questionnaire sheet, you can import only 

questionnaire submissions for already existing biobank objects. 

 

After the import is completed, the review message is displayed. The review consists of numerical 

summary of the import success, the import log, and the option to undo the action. 

Right after an import is completed, information about its success is displayed. Even though some 

preliminary data are available before the import is performed, it is intended to check if the necessary 

structure is present to perform the import. Namely, it checks if the questionnaire or question names 

are correct, or if there are duplicated biobank objects, but it does not give information about 

matching the question settings or the ID format restrictions. 

 

Note: If a sheet containing profile data have the same ID twice, the second set of data will not be 

imported. In case of questionnaire data, multiple IDs on a sheet will result in multiple submissions 

of the questionnaire, all marked by the date of the import. 

Note: To import date type data, use the Excel date format. 

Note: Make sure that the sheet containing profile data is placed before the sheet containing 

questionnaire data, as they are processed one after another and questionnaires need to have 

already uploaded profile data. 
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8.4.1 Previous data imports 

Imports need careful planning and large amount of preparation and it is possible that only the 

second or third attempt will result as desired. To make revisions easier, SmartBiobank™ offers the 

option to revoke previously imported datasets. 

The Previous data imports page lists all imports performed in the project. 
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Opening a list element displays the same review that appears after the import is completed. (See 

8.4.). Only the user performing the import and the project owner can revoke an import for security 

reasons. 

8.5 Export data 

Project data can be exported into Excel files so you can apply more elaborate analysis methods. You 

can choose to export: 

 all data 

 all participants 

 all biospecimens 

 selected profiles and questionnaires 

The structure of the exported data matches the importable file structure. 
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8.6 Import genomic data 

If you upload genomic data for participants, you will get a powerful tool to recognize genetic markers 

of diseases. The import takes four steps and there are two different files involved. 

1. Create a new questionnaire applied to participants, with only one Genomic data type 

question attached. 

2. Upload a VCF file that contains information about the genetic variants. 

 

3. Genetic mapping: you need to attach the VCF biospecimen IDs to participants in your project. 

The mapping is performed with a CSV file that you have to upload in the second step. The 

CSV file is automatically generated based on the VCF file you have uploaded, and you can 

download it in the second step. 

 

This file has two columns: 

a. The first column contains the VCF biospecimen IDs (with ‘VCF_ID’ written in the first 

cell) 

b. The second column contains the Participant IDs (‘PARTICIPANT_ID’ is written in the 

first cell). As the structure suggests, the genomic information marked by the first 

column will be linked to the participant indicated in the second column. 

Microsoft Excel tends to insert commas to replace column borders, when the CSV file is 

saved. To edit the file effectively, we recommend Notepad++ that offers some advanced 

edit functions. 
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4. The third step is a feedback about the success or issues about the files or the mapping. The 

table shows the invalid participant IDs, invalid VCF IDs, missing mappings, and valid 

mappings. Click on Show to see what IDs fall under each category. If you are not content with 

these results, you can restart the process with corrected files: click on Upload mapping again. 

 

5. If the results are satisfactory you can proceed with the last step: finalize your import. 

 

 

 

 

  

Note: You need to attach Genomic data type question to participants to be able to do the 

mapping. The most convenient way to do this is to create a questionnaire with this question only. 

It is possible to enter genomic data manually for every participant individually, but it is only 

feasible if the vcf file to be imported contains data for one participant only. 
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