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1. Acronyms and Definitions 

PHRF Population Health Research Facility 

SORD Survey Office Respondent Database 

LAMP environment  LAMP is an archetypal model of web service stacks, named as 
an acronym of the names of its original four open-

source components: the Linux operating system, the Apache HTTP 
Server, the MySQLrelational database management 

system (RDBMS), and the PHP programming language. The LAMP 

components are largely interchangeable and not limited to the 
original selection. As a solution stack, LAMP is suitable for 

building dynamic web sites and web applications.  

PHP Hypertext Preprocessor) is a widely used open source general-

purpose scripting language that is especially suited for web 

development and can be embedded into HTML. 

MySQL is an open-source relational database management system 

Structured Query Language. 

2. Background and Purpose 

The Population Health Research Facility supports development of questionnaires for online data 

collection. There is a need to formalise the process in order to understand the steps required for on-

line questionnaire development.  

3. Procedure 

3.1 Initial Stages 

When planning a process of data collection, it is important for the on-line questionnaire developer to 

be involved from early stage of document development. This allows the developer to: 

 have an overview of the project and the requirements  

 give feedback on any changes that may be required for the questionnaire in relation to requirements 

for online data collection. 

 

Examples of this include: 

1. Make sure the scales used in the questionnaire are consistent. When using an online questionnaire, 

users will become accustomed to the layout of the questions and responses and by swapping the 

ordering of the scales during the questionnaire this could lead to a decrease in the quality of data. 

This usually would not occur when a fieldworker delivers a questionnaire, as they would generally 

read out the responses to the participant. 

2. Determine the types of questions and responses that are required for the questionnaire. The vast 

majority of questionnaires will feature standard question types, such as multiple choice, combo 

boxes and text boxes. These can be built quickly and easily, but sometimes a questionnaire requires 

a more bespoke type of question, such as searching through a list of their friends or selecting a 

point on a map, and this may add some development time to the project. 

3. Determine how the participants will be identified within the system. There are different models that 

can be used for this and this will depend on the specifics of the project. Examples of this include:  

 

 A questionnaire that requires no user login  
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Having no login has the weakest security and reliability of the three options. This would only 

be used if the participant population was very large and there was no feasible way to provide 

them with login details. 

 

 A login with a participant ID 

Logging in with only a participant ID offers more security than requiring no login details, but is 

only suitable when the questionnaire is being disseminated to a specific list of people, such as 

when the users identify themselves with their email address. 

 

 A login with a participant ID and password.  

The most secure and reliable way would be to supply the participants with IDs and passwords, 

but this has an administrative overhead, as you need to be able to manage these details within 

the database and ensure that the participants are allocated the correct details.  

 

It is important when designing the process for identifying participants within the system 

that stored personal data is kept to a minimum. Ideally no personal data would be stored at all, 

but there are often cases where limited data is required, such as to allow reminders to be emailed to 

the participants. 

 

Once the method of identifying participants within the system is determined and there is a strong grasp 

of the question types, responses and scales, the next step is to develop the online questionnaire based 

on the draft questionnaire. 

 

3.2    Data Collection Architecture 

In-house development of questionnaires uses a LAMP environment. This involves developing a 

questionnaire using PHP and MySQL and the questionnaire is hosted on a Linux server using the Apache 

web server. These are commonly used web development tools and should ensure that any new 

developer who became involved with the project can work on existing online questionnaires easily. 

 

All data that is collected via online questionnaires within the Unit is held securely on a server that can 

only be accessed from within the Unit’s internal network. This server is routinely backed up by processes 

setup by the IT Manager. 

 

The questionnaires are hosted on our main web server and this has an interface onto the external 

Internet. This server runs using HTTPS for secure transmission of data and is locked down by stringent 

security to ensure that anything stored within the web section of the server cannot access the operating 

system or run programs. This limits the potential for malware or an attacker gaining access to the 

server or the data. 

 

3.3     Questionnaire Development 

When developing an online questionnaire, the first element that has to be developed is the underlying 

database structure. One important consideration is the separation of personal data from responses to 

the questionnaire. If there is no requirement to store personal data within a data collection database, 

then this should not be included when the database is developed. If, however, there is a requirement 

to collect personal data, then steps should be made to decouple them as much as possible.  
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 The first step is to ensure that the personal data and questionnaire responses are held separately 

from each other.  

 

 The next step is to make it difficult to marry them together.  

One method involves using new randomised IDs that are then held completely separate from the 

online questionnaire. These could be held within a database on a separate server or could be stored 

as a CSV within the Q: drive. 

 

When developing the database it is important to build as much scalability into the system as possible. 

The database should be developed to meet the requirements of the data held within the questionnaire, 

based on either the variable names or the question numbers.  The preferred method to do this is to 

get the variable names for each question within the questionnaire from the researchers and develop 

the database to follow those variable names. Generally, however, this is not available at the point of 

development, so generally the fields will be based on question numbers. This adds a level of scalability 

to the questionnaire, but can create issues if the questionnaire has large-scale reordering. 

 

The next step is to develop the questionnaire in PHP. This involves building the structure of the 

questionnaire using HTML, CSS and JavaScript, which is then integrated within the PHP scripts.  

 

One thing to determine at this stage is how the questionnaire will be structured within the online system 

i.e. will it be on a single page or spread over multiple pages? Additionally, should the participant be 

able to go back and alter their responses as they progress through the questionnaire? 

 

3.4 Testing 

Once the PHP scripts have been developed and the HTML, CSS and JavaScript integrated, an iterative 

process of testing is then required. The first stage of this will be for the developer to have a first-pass 

set of testing to ensure that the system is behaving as intended. The next stage will be to involve the 

study team to test the online system against their original paper questionnaire. Feedback from the 

testing process is then obtained and the development and testing cycles are completed iteratively until 

the study team is happy that the online questionnaire performs as required. 

 

4. Ongoing Study Maintenance 

While a project is live, there will be instances that the developer will be called upon to provide feedback 

to the study team. Due to the database being secured on the server and there being stringent security 

on who has access to the data, the study team will need to liaise with the developer to obtain feedback 

on how the study is progressing. This can involve returning completion rates to the study team as well 

as supplying the IDs of participants that are still to complete the questionnaire, so they can be contacted 

using a reminder. During this process, it is important that the study team does not have access 

to the personal details of the participants. If there is a specific requirement for the study team to 

access personal data, i.e. an email address to contact the participant with a reminder, then the study 

team should not be given personal data alongside the participant’s ID, to ensure that they cannot 

identify the participants within the study responses. 

 

5. Study Completion 

At the end of the data collection phase the collected data will be transferred to the study team. Similar 

to the ongoing maintenance phase, the data must be transferred in an anonymised form. This will 
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involve removing any data that was collected that could potentially be identifiable, i.e. participant’s 

address or full postcode. The data transferred should only be identifiable via the anonymised participant 

ID and any personal data held within the data collection database will remain held within the system. 

The data will then be held or archived, based on the process identified within the study Data 

Management Plan. This may involve holding the data on the Unit’s systems for a number of years as 

per University data retention policy or transferring the data to a format for long-term storage, such as 

CSV. The anonymised data could then be uploaded to a data archive. 
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