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Page 2 – Project Description 

 

Scientific Excellence 
(500 words) 

Studies suggest that the prevalence of cognitive decline in 
older adults is as high as 28%1. In cases categorised as mild 
cognitive impairment this is associated with an increased risk of 
developing dementia. Cognitive deficits are also a common and 
often persistent symptom of stress-related disorders, including 
depression, which infers an 83 percent increase in risk of 
developing dementia2. Stress and stress-related disorders have 
also been linked to higher rates of physical health conditions. 
For example, individuals with depression are twice as likely to 
develop type 2 diabetes mellitus compared to those without 
and the prevalence of stroke and myocardial infarction is 
respectively three- and five-fold higher in people with 
depression3. Early detection and intervention can improve 
patient outcomes, including life-long health.  
 
There is little high quality data on biological and psychological 
modifiers of changes in cognitive performance in response to 
both naturally occurring environmental stress and 
experimentally induced stress in healthy individuals, or how 
these factors change with age. The same is true of perceived 
effort in performing daily tasks or exercising, which may have a 
direct effect on activities of daily living performance, quality of 
life and isolation in the elderly. This is of particular interest as 
although the health benefits of exercise in people with 
depression is reasonably well studied exercise tolerance is not. 
Having a better understanding of both the physical and 
psychological impact of stress on perceived effort in exercise 
may facilitate future exercise based interventions.   
 
This study will take an interdisciplinary approach and utilises 
well established behavioural and cognitive measures, brain 
imaging and physiological measures.  Inflammation and 
oxidative stress related pathways have previously been 
implicated in both common mental health disorder and 
dementia4, and are impacted by exercise, these will be 
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examined. The role of micro-RNAs in the regulation of the 
stress response5 will also be examined and material for future 
genetic and epigenetic studies collected.  
 
A comparison of middle-aged and older adults in stressful 
workplaces6 (age 50-65) with a population of young adults (age 
18-25) will be carried out to allow age related changes in stress 
responses to be examined. Additionally as around 75% of 
common mental health disorders present before the age of 25 
insights into this population may also lead to potential 
interventions that will improve life-long health and wellbeing.  
 

1. Scafato E., Gandin C., Galluzzo L., Ghirini S., Cacciatore F., Capurso A., et al. . 
(2010). Prevalence of Aging-Associated Cognitive Decline in an Italian elderly 
population: results from cross-sectional phase of Italian Project on 
Epidemiology of Alzheimer's disease (IPREA). Aging Clin. Exp. Res. 22:440–
449.  

2. Katon W., Pedersen H., Ribe A., Fenger-Grøn M., Davydow D., Waldorff F., 
Vestergaard M. (2015) Impact of Depression and Diabetes on Risk of 
Dementia In a National Population-Based Cohort JAMA Psychiatry 72(6): 612–
619. 

3. Fenton W., Stover E.  (2006) Mood disorders: cardiovascular and diabetes 
comorbidity. Curr Opin Psychiatry 19: 421–27 

4. Chitnis T, Weiner H. (2017) CNS inflammation and neurodegeneration. J Clin 
Invest. 127(10):3577-3587.  

5. Hollins S., Cairns M. (2016) MicroRNA: Small RNA mediators of the brains 
genomic response to environmental stress.  Prog Neurobiol 143:61-81 

6. Health and Safety Executive (2018) Work related stress depression or anxiety 
statistics in Great Britain, 2018. London. 
http://www.hse.gov.uk/statistics/causdis/stress.pdf 

  
 

Aim (400 words) 
 

Aims 
• To investigate the association between cognitive 

performance and current perceived stress level in 50-65 
year olds in comparison to young adults (aged 18-25).   

• To identify biological and behavioural markers of these 
association. 

• To investigate changes in perceived effort during 
exercise in relation to perceived stress and cognitive 
performance.  

• To investigate within individuals changes in cognitive 
and exercise performance in response to naturally 
occurring stressors. 
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Methods 
The project would be broken down into 2 linked studies, a large 
cross-sectional study and a smaller longitudinal study. 
Participants will be recruited within Greater Manchester and 
consist of healthy adults aged 50-65 or 18-25. 
 
The cross-sectional study 
Section 1: Self-report questionnaires and saliva collection for 
genetic and biomarker analysis 
 
Questionnaires will be adapted from those used by 
NEWMOOD and the UK biobank and include demographic, 
lifestyle, health and cognitive and current perceived stress data, 
allowing the comparisons with existing older populations. As 
well as examining life-time stress exposure and exercise habits. 
 

Section 2: Cognitive and exercise performance testing 

The Montreal Imaging Stress Test (MIST) is a mild experimentally 
induced stressor similar to a short arithmetic exam. 

Cognitive testing: aspects of executive function, including 
working memory, cognitive flexibility and selective attention will 
be run either side of the MIST to test for changes in cognitive 
performance.   

Physiological measures: heart rate, electrodermal activity, and 
prefrontal cortex activity using a functional near-infrared 
spectroscopy will be monitored throughout the study.  

Biological marks: Blood samples will be taken and exhaled nitric 
oxide measured pre- and post-testing. 

Exercise testing: The interpolated twitch technique will be used 
to examine difference in voluntary and maximal force 
production as a measure of perceived effort.  
 
The longitudinal study.   
A sub-group of 60 participants from each cohort the will be 
recruited to attend 3 lab session to repeat cognitive and 
exercise testing carried out in the cross-sectional study over a 1 
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year period, as well as participate in ongoing self-report data 
and saliva collection. 
 
Biological studies 

• Baseline genetic and epigenetics 
• Changes in mRNA and micro-RNA in response to stress. 
• Variation in stress-related biomarkers, including 

inflammatory markers, cortisol and oxytocin.  
 

Innovation 
This study draws expertise from a number of disciplines and 
previous studies have not linked these techniques or used them 
in an environment where participants are naturally exposed to 
relatively uniform periods of stress and relaxation. These 
samples and data will also form the basis of a new biobank. 
Additionally this work may lead to new treatments or stress-
reduction and exercise based interventions that could improve 
the lives of older adults 
 

Strategic Relevance 
(300 words) 

This study combines Manchester metropolitan University’s 
strengths in biomedical and sports sciences, and psychology, as 
developing national and international collaborations.   
 
Recent UK governmental initiative including ‘No health, without 
mental health’ and ‘Dementia 2020’ have stressed the need for 
early intervention strategies that consider both mental and 
physical health.  
This study has the potential to produce baseline data for future 
studies into a wide variety of conditions including mental health 
conditions, dementia, diabetes and cardiovascular disease, as 
well as improving our understanding of performance anxiety in 
exams and competitive situations such as those experienced by 
professional athletes. Another aim of this study is to develop 
techniques and biomarkers that will help in the monitoring of 
future intervention studies. 
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Interdisciplinarity and 
fit with DTA3 

The proposed project would be a 3-way collaboration between 
the departments of healthcare science, psychology and exercise 
and sports science at Manchester metropolitan university, with 
external collaboration from Semmelweis University, Budapest.  
 
 
Identifying behavioural and biological markers associated to 
poor cognitive and physical performance in response to stress 
has the potential to provide insights into healthy ageing, 
including implications for dementia research.  
 

Industrial Relevance 
(300 words) 
 

The student would have the opportunity to visit Semmelweis 
University to work on developing a replication study and take 
advantage of the expertise in the analysis of data from these 
types of studies available within the neuroscience theme. 
Previous studies, including NewMood, have been replicated or 
run in parallel by the University of Manchester and Semmelweis 
University and have improved our understanding of mood 
disorders by not only providing a replication cohort but by 
allowing us to investigate the impact of genetic and 
environmental differences between the two study populations 
on the results.  
 
Additional opportunities for skill development and 
collaborations exist with the University of Manchester, the 
University of Liverpool and Liverpool John Moores University.  
They include the opportunity to learn statistics and data mining 
skill, brain imaging techniques and access genetic techniques 
not currently available at Manchester metropolitan university.  
 

Economic and 
Societal Impact (300 
words) 

The Alzheimer’s society estimates that the total population 
prevalence of dementia among over 65s is 7.1% in the UK, with 
an average with an average cost to society of £32,250 per 
person. Early detection and effective interventions have the 
potential to improve the lives of millions in the UK alone and 
reduce the financial burden of treatment and social support on 
families and society in general. 
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Public patient involvement plays an important role in 
developing research strategies and interpreting and 
disseminating results. By engaging with related charities and 
groups such as the University of the third age (U3A) through 
talks and discussion groups the student will be able to access 
people with lived experience of caring for people with 
dementia, cognitive decline and the impact to psychological 
stress allowing the study to maintain real world relevance. 
Existing links with local mental health charities will also be 
developed, along with a variety of public engagement activities. 
There will also be the opportunity to present work at scientific 
conferences and meetings, and produce work for publication.    
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Specific Admission 
Requirements 
 

• An undergraduate degree in a relevant biological 
science or psychology. 

• A good grounding in basic lab skills. 
• Experience in data collection and analysis. 
• Experience with statistics. 
• Strong organisational and communication skills.  

Minimum IELTS score  
 

 

 


