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Current proposed research title 
The relationship between physical activity and cognitive functioning in young to middle aged volunteers.

Introduction/rational 
Cognitive function is a broad term used to summarise a variety of different functions, including, but not limited to memory, perception and attention. There is an increasing amount of research supporting the positive relationship between physical activity and cognitive function. Most of the existing literature that looks at physical activity compared to cognitive function predominantly focuses on its effect in the elderly population, focusing on the decline of their cognitive functioning as they age.  It has been well documented and promoted by the public health guidelines and literature that regular PA has numerous positive effects on health. (Sofi et.al, 2010) Over the past few decades, through research, it has been found that participating in regular physical activity can reduce the onset of diabetes, obesity, hypertension and cardiovascular diseases (World health organization, 2007). The literature on physical activities’ ability to be a catalyst for improving the muscular systems and reducing diseases however is limited, and the effect that PA has on cognition in middle aged adults has received little attention. By performing regular PA at this age range could potentially have immediate effect on cognitive functioning resulting in a better of quality of life and the chance of a reduced age-related decline of cognitive activity (Cox et.al, 2016). Testing this age group is important for multiple reasons, firstly most of the population of the world fall between the age group of 18 – 50 and, in addition, retirement age is predicted to increase in the near future (Global health and aging, 2015).  If physical activity is able to help middle aged adults’ cognition, it would be advisable to engage middle aged adults in physical activity before their cognitive function decreases due to aging (Cox et.al, 2016). 

A longitudinal study conducted by Archana Sigh-Manoux et.al (2004) described investigating the association between physical activity and cognitive functioning in early adulthood as one of the most important questions. This study used figures from Whitehall’s II study of over 10000 males and females through 5 stages spanning 11 years. The assessment used questionnaires to assess their physical activity levels and were split into three different categories, high medium and low. Their cognitive function was measured using 5 tests that measured their memory, fluid intelligence and their verbal fluency. The study concluded that physical activity has a beneficial impact on their cognitive functioning. They were also able to conclude from their study that by performing regular physical activity it had a positive effect on cognitive decline. If more of the general public were to able to participate in regular physical activity it may allow them to work at their best for a longer period of time throughout their lives. A systematic review conducted by Cox et.al (2016) concluded that there was a limited body of evidence to support the positive effect of physical activity on young to middle aged adults and suggested that further research at this age is ‘warranted’. As this study was conducted 3 years ago, I believe that there is still a need to conduct a study investigating the effect physical activity has on cognitive functioning in young to middle aged participants.

Aim of the study 
Aims –
1. To investigate the relationship between physical activity levels and cognitive function in young to middle aged participants.

2. To investigate if there is any relationship between gender and physical activity levels in the young to middle ages participants.

3. To investigate if physical activity levels declines as the age of the participants increases. 

Objectives – 
To measure participants physical activity levels using the IPAQ questionnaire and their cognitive function using a variety of tests and conclude if there is a relationship between the two.  

Hypothesis – 
Participants with a higher level of physical activity will have a higher level of cognitive function when compared to others with lower physical activity levels.

Null hypothesis – 
There will be no correlation between the participants physical activity and their cognitive ability.

Alternative hypothesis – 
Participants with a lower physical activity level will have higher cognitive functioning when compared to those with a high level of physical activity.
 
Methodology
Participants – 
For this study, a minimum of 50 volunteers will be recruited between the ages of 19 – 50. All volunteers in the study will be given a participant information sheet which will contain information of the study, how their information will be used and how their information is kept anonymous. Volunteers will also be given an informed consent form which they will need to sign prior to any data collection. Their data will be stored anonymously kept as number rather than using names. The information sheet also contains information of how the volunteer can retract their information at any time during the study. Both the information sheet and the informed consent form can be found in the appendix.

Assignment of physical activity -
The amount of physical activity that the volunteers participate in will be assessed using the long form of the international physical activity questionnaire (2002). This questionnaire will be used to asses physical activity and has many studies that validate it as a means of accurately measuring physical activity levels. A study conducted by the National Institute of Health (2006) concluded that the long form of the international physical activity questionnaire has acceptable validity when assessing self-reported physical activity levels. The age range of this study was 40.7 ± 10.3 years of age, which will be largely the age of participants in this study. There are also many more studies that conclude the long IPAQ as valid (Wanner et.al, 2016., Maddison et.al, 2007., Park and Kang, 2013).

Assessment of cognitive function – 
The cognitive function of the participants will be measured using three different tests measuring different aspects of cognition. The verbal fluency and the cognition will use a stopwatch to time the results from each. The verbal fluency will use a Dictaphone to record the answers to ensure the correct results.

The first test will be a verbal fluency test. Participants will be asked to name as many different animals as they are able to in 60 seconds, then will be asked to name as many words as they can beginning with the letter ‘N’ in 60 seconds. This test has been used in a multitude of other studies to justify participants verbal fluency in participants (St-Hilaire et.al, 2016., Mathuranath et.al, 2003., Singh-Manoux et.al 2004). A copy of the test is located in the appendix.

The second test for cognition will be the digit span memory test. The examiner will read numbers out load to the participants and ask them to immediately recall the information back to the examiner. The examiner will then either put a tick or a cross in the according box, if there are more than two incorrect answers in a span the test will end. This test is well used to asses participants memory span and is commonly referred to as the DOT (digit ordering test) (Hoope et.al, 2000). A copy of the test is located in the appendix.

The third test for cognition will be the trail making test. This test measures the visual-conceptual and visual-motor tracking of the participants. There are two parts to the complete test. Part A requires participants to draw lines from number to number in ascending order, part B requires participants to draw lines from a number to the corresponding letter the to the next number, for example 1 – A – 2 – B – 3 – C etc. This test is frequently used in neurophysiological tests because of its ability to be easily conducted and the high level of its reliability (Giovagnoli et.al, 1996). A copy of the test is located in the appendix.

Data analysis 
Participants physical activity will be split into three groups, using the scoring the international for physical activity questionnaire document (Forde, 2018). The first group will contain participants that score high physical activity levels, according to the requirements of the document. The second group will contain participants that achieve a moderate amount of physical activity, according to the requirements of the document. Lastly will be the participants that score a low level of physical activity, these participants do not meet any of the criteria for either moderate or high levels of physical activity according to the requirements of the document.

Each of the cognitive tests that participants complete will receive a Z score depending on the results of the test. The Z score of each of the three tests will then be added together to give the participant an overall cognitive functioning score. Using SPSS their overall cognitive functioning score will then be compared to the amount of physical activity the participant completes to analysis if there are any relationships. 
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Appendix – 
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PARTICIPANT INFORMATION SHEET
Study title: The relationship between physical activity and cognitive functioning in young to middle aged volunteers.

I would like to invite you to take part in a research study to identify the relationship between physical activity and cognitive functioning in young to middle aged volunteers. 
Before you decide whether you want to take part, it is important for you to understand what we would like you to help us do. Please take as much time as you want to read this information carefully so that you can talk about it with the researcher who will be carrying out the project. Please don’t be afraid to ask us if there is anything that you don’t understand or are unsure about before deciding to take part or not. 
What is the purpose of the study? 
The IPAQ will help us to gain an understanding of your physical activity levels and the cognitive functioning tests will help us gain an understanding of your cognition. We will be able to use the data collected to understand if there are any relationship between the amount of physical activity you participate in and your cognitive function. 
Do I have to take part? 
It is entirely your own decision if you wish to partake in the study or not. If you do decide to take part in this project, we will describe the study and go through the information sheet that you will be given to keep. We will then ask you to sign a consent form to show you agree to take part. If you decide you do not want to take part, then this is also ok, and it will not affect you in any way. It is important for you to note that if you wish to volunteer in this research you must be over the age of 18 and currently teaching physical education to pupils in the west Wales area.
What will happen to me if I take part? 
Firstly, you will be asked to complete the IPAQ which is a questionnaire that discovers the amount of physical that you participate in. Secondly, you will be asked to complete 3 cognitive functioning tests which measure memory, verbal fluency and motor tracking. The results will then be compared to examine for any relationships.


What if there is a problem? 
If you are concerned about any aspect of this study or need to report any adverse events that may have occurred, you should ask to speak to the researcher who will do their best to answer your questions. 
For information, please contact
Ellis Hudson - 07946604574 or email 1701612@student.uwtsd.ac.uk
Dylan Blain - d.blain@uwtsd.ac.uk
If you remain unhappy and wish to complain formally you can do this through contacting the Faculty’s Research Office. 
Will my taking part in the study be kept confidential? 
Individual participant research data and testing results will be made anonymous (your name and any identifying features will be removed so that you cannot be recognised) and given a research code, known only to the investigator. A master list identifying participants to the research codes data will be held on a password protected computer accessed only by the researcher. Any hard paper will be stored in a locked cabinet, within locked office, accessed only by researcher. Where possible it will be transferred to electronic copies and hard copy duplicates destroyed. Electronic data will be stored on a password-protected computer known only by researcher. All data stored will be kept safe, encrypted and password protected and stored in a locked cupboard. The data will be used for analysis and reported in publications as aggregated data. Dylan Blain, supervisor of this study will be the only other person to have access to view any data. All data will be retained for a minimum of 7 years after which it may be destroyed or deleted. 
What will happen if I don’t carry on with the study? 
If at any time during testing, you feel uneasy about taking part you should withdraw immediately. If you withdraw from the study all the information and data collected from you, to date, will be destroyed and removed from the study files. You do not have to explain why you have decided to withdraw, and it will be done without prejudice. 
Further information and contact details: 
Dylan Blain - d.blain@uwtsd.ac.uk 
Ellis Hudson - 1701612@student.uwtsd.ac.uk / 07946604574
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RESEARCH CONSENT FORM
Study title: The relationship between physical activity and cognitive functioning in young to middle aged volunteers.Please initial all boxes 


Name of researcher: Ellis Hudson 
1. I confirm that I have read the information sheet provided for the above study. 



2. I understand that my participation is voluntary and that I am free to withdraw at any time without having to give a reason.


3. I agree to/that: 

a) Participate in the IPAQ questionnaire provided by the researcher.
b) Participate in the three cognitive tests.





Name of participant 	   Date 	Signature 











Verbal Fluency Test 

Participate code - 				Number of different animals listed - 
						
Number of N words listed -   




To the participant – 
“The verbal fluency test will require you to name as many words relating to the topic as possible in 1 minute. I will read out the subject then after 3 seconds say go.”


Test 1 
“Name as many animals you can in 60 seconds (pause for three seconds) go”





Test 2
“Name as many words as you can beginning with the letter ‘N’ in 1 minute. You cannot use proper nous, names, plurals or derivatives (pause for three seconds) go”
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Digit Span Memory Test - Forward

Participant code: Digit Span result:

To the participant - “/ am going to read to you a list of digits and | would like you to repeat the digits to me in

@ the same order that they were read out”.

Recording the Result - Read out the numbers at a rate of 1 per second. Tick every correct response on the list
and move to next list only if the participant is correct at least 5 /6 times. If two mistakes are made on any list
then stop the test at that point and record the list number where they were correct at least 5/6 times.
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Digit Span Memory Test - Forward

Participant code: Digit Span resul

To the participant - “/ am going to read to you a list of digits and | would like you to repeat the digits to me in

@ the same order that they were read out”.

Recording the Result - Read out the numbers at a rate of 1 per second. Tick every correct response on the list
and move to next list only if the participant is correct at least 5 /6 times. If two mistakes are made on any list
then stop the test at that point and record the list number where they were correct at least 5/6 times.
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Digit Span Memory Test - Backward
Digit Span result:

To the participant - “/ am going to read to you a list of digits and | would like you to repeat the digits to me in
reverse order that they were read out”.

Recording the Result - Tick every correct response on the list and move to next list only if the participant is
correct at least 5 /6 times. If two mistakes are made on any list then stop the test at that point and record the
list number where they were correct at least 5/6 times.
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