
 
 

 
 

 
 
PHD RESEARCH PROJECT PROPOSAL  
Centre for Doctoral Training in Energy Resilience and the Built Environment  
  
This template has been created to capture the essential elements of PhD research project proposals. The 
project proposed will be offered to students in the ERBE Centre for doctoral research. If you have more than 
one project to propose, use a separate template for each one.  

The template is intended as an aid to those proposing projects to ensure a complete description. Please ensure 
you complete all sections in a way that draws students’ attention to the value of the project to them and to 
others. 

All ERBE CDT PhD projects need to address a matter related to at least one of the ERBE three themes: 

• Flexibility and Resilience 
• Technology and System Performance 
• Comfort, Health and Wellbeing 

 
Please complete all sections in Arial 11pt. Allow text boxes to expand as needed. 

PROJECT TITLE: The role of the built environment in response to temperature changes in challenging 
populations 

 
POSSIBLE SUPERVISORS (usually the project proposer and A N Other): Iuliana Hartescu and Arash Beizaee 
 

 
CONTEXT (what is the wider social, political and technical context that leads to this work., why is it 
important): 
Converging evidence suggests that increasing worldwide temperatures are a threat to 
climate, and human health and wellbeing. On the latter, there are direct effects expressed as, 
for example, trauma-related consequences of acute climate change environmental effects, 
such as acute heat waves. Indirect effects of climate change on population are slower to 
develop, and they include, for example, changes in physical health, such as sleep, and 
wellbeing over time, due to overheating. These changes in physical health may operate 
through changes in sleep behaviour, for example, by decreases in quality or duration of 
sleep.  Oveheating in UK homes is prevalent, leading to poor health events and untimely 
deaths, disproportionally so in the more vulnerable and marginalised groups of society. 
Investigating the effects of indoor temperature on sleep quality and wellbeing of people in 
more vulnerable groups will allow research to effectively then tailor to these groups 
preventative and mitigating measures for limiting climate change consequences on human 
wellbeing. 
 

 
PROJECT DESCRIPTION: 
There is ongoing research which investigates the effects of overheating in bedrooms in the 
general population, but a lack of evidence in vulnerable population groups. These groups 
deserve particular research attention, as their response to thermal stress may be altered, 
compared to the general population. For example, people with diabetes, some 4.9m people 
in the UK, are unable to efficiently engage in the cardiovascular adjustment needed to 
maintain thermoneutrality (Yardley et al, 2018). Similarly, people who are obese, 28% of 
adults in England, are unable to dissipate heat as efficiently, putting them at risk 
cardiovascular events during heat stress (Speakman, 2018). Ambient temperatures in 
bedrooms may also interact with features of the built environment to compound or mitigate 
the effects of heat. Thus, the burden of chronic disease can be significantly elevated by 

https://erbecdt.ac.uk/our-programme/


increasing ambient temperatures. The present project will focus on a chronic disease 
vulnerable group, and investigate the effects of increased temperatures on sleep quality and 
health-related quality of life.  
AIMS and OBJECTIVES: 
The project aims to identify and quantify those overheating effects specific to the vulnerable 
population investigated. It also aims to preliminarily identify potential mechanisms through 
which ambient temperature may affect those specific vulnerable populations. 
 
The first objective is to systematically classify the existing research associating overheating 
and sleep quality and wellbeing indices in the vulnerable groups chosen.  
 
Then, to monitor the sleep behaviour and bedroom environment of 40 participants from the 
vulnerable groups, over one summer, living in bedrooms in the UK likely to overheat.  
 
The third objective is to monitor the sleep behaviour and patterns of approximately 20 people 
from the target group participants, in a series of studies in laboratory settings, whilst 
manipulating ambient temperature, and holding constant other relevant confounders.  
 
And finally, to analyse the data, and derive specific effects of ambient temperature on sleep 
parameters of people belonging to the target vulnerable group. 

 
METHODS: (Measurements, data sources, methods of analysis, etc) 
The project will aim to engage in: 

- A systematic review of the literature, statistically pooling (where available) the effect 
sizes of ambient heat on sleep and other wellbeing measures available; alternatively, 
a narrative review of the literature. 

- An observational study in UK bedrooms of dwellings which are likely to overheat, 
monitoring ambient temperature and sleep behaviour, and other potential explanatory 
factors related to the built environment e.g CO2.  

- A series of experimental studies in heat-controlled settings, with multiple 
psychological, and neuro-physiological measures of sleep and wellbeing (e.g. 
polysomnography, core and peripheral temperature, ambient temperature, CO2) 

  
EXPECTED OUTCOMES: 
 
It is expected that the project will be able to provide the first reliable preliminary evidence of 
the disproportionate effects of ambient heat on vulnerable sub-groups of society. Such 
evidence will take the form of: 
 

- At least three publications in high impact journals: systematic review of literature, 
observational study results, and experimental studies results paper.  

- Industry and academic conferences outputs 
 

 
MULTIDISCIPLINARY ASPECTS (what different skills and knowledge will this project develop) 
 
The project will develop skills and knowledge which are at the intersection of different 
disciplines related to the engineering (the built environment), to psychology (health and 
wellbeing), and neuro-physiology.  

 
BUDGET, STAKE HOLDER AND OTHER SUPPORT (Any financial or in-kind industry support offered, costs of 
T&S and materials if substantial): 
 

 



 
 

SKILLS and INTEREST REQUIRED OF STUDENT. 
 
The student should have a strong academic background in a built environment-related field 
(e.g. engineering), but with an interest in the intersection of built environment, behaviour, and 
health and wellbeing outcomes. Numerical skills and a broad understanding of the multi-
disciplinary approach to research is required.  

 
POSSIBLE ROLE OF INTERN and INTERNATIONAL PLACEMENT (The ERBE Centre sees value in PhD students 
supervising and intern to assist them in their work where possible. Likewise time spent in an overseas 
research institution can enhance students’ perspective.): 
 

 


