
Technical Report

39

Overview

Improving the health of the population and 
strengthening the fabric of communities are key 
priorities for Scotland, with specific priorities of co-
ordinated action on healthy places and communities; 
early years; mental wellbeing; harmful substances; 
poverty and inequality; healthy weight and physical 
activity.

The two Health Boards within Glasgow City Region 
have plans that emphasise early intervention and 
prevention, supporting people to receive services 
and care out of hospital at home and tackling wider 
inequalities. Improving air quality also remains a 
priority for Scotland, with a number of dedicated 
plans to manage air quality in place and Glasgow 
implementing Scotland’s first Low Emission Zone by the 
end of 2018. Across the city region, communities are 
increasingly involved in local decision-making processes 
processs, shaping and inputting into organisations 
plans, to strengthen communities’ resilience for the 
long-term.

However, the health and social care services are under 
strain as the population is aging and growing. By 
2039 the proportion of the pensionable population 
in the city region will increase by 10-35%. Climate 
change is likely to be a stress multiplier of exiting 
health conditions and health inequalities and the 
actions taken to adapt to climate change will also 
have significant impacts on population health.

A number of plans and strategies support the city 
region’s aspirations (Box 5). The activities associated 
with each of these will need to be reviewed with current 
and future climate risks and opportunities in mind.

Box 5. Glasgow City Region plans and 
strategies that relate to society and health

• Air Quality Management Plans
• Clyde and Loch Lomond Flood Risk 

Management Strategy and Plan
• NHS Clinical Services Strategies
• NHS Property and Asset Management plans
• NHS Business continuity management plans 

and strategies
• NHS Board Sustainable Development Action Plans
• Local Authority Housing Strategies

Key climate related risks and 
opportunities 

Climate change will affect the health of those living in 
the city region by: 

• Impacting directly on physical and mental 
health and wellbeing as a result of flooding, 
increased summer temperatures and heatwaves. 
Flooding can result in emotional and psychological 
impacts that are more severe and longer lasting 
than physical damage to property and physical 
health. Heatwaves can result in premature death 
and illnesses, particularly affecting older and 
younger people, and exacerbate existing illnesses 
such as cardio-vascular and respiratory diseases. 
Climate change can also increase the risk of 
transmission of diseases from invasion of new 
pests and pathogens, for example Lyme disease 
invasive mosquito species. In contrast, warmer 
summers may result in greater use of parks and 
greenspace and improved health and wellbeing.

• Worsening impacts of existing air pollution 
as a result of climate-related factors, posing a risk 
to vulnerable groups like the elderly, children and 
those with chronic respiratory conditions or pre-
existing medical conditions. . 

• Increasing health inequalities with those who 
are socially disadvantaged being more likely to 
bear a greater burden in relation to health impacts 
and be at risk of benefiting least from climate 
change action. 

• Reducing the performance of health and social 
care services, including NHS estate and care 
homes by impacting on the ability to function and 
serve populations during extreme weather. This 
includes disruptions to many of the infrastructure 
services the health sector depends upon, such 
as IT and communications, water, energy, waste 
and transport, Heat waves can cause buildings to 
overheat, whilst high winds and rain can damage 
buildings. 

THEME 3 – SOCIETY AND HUMAN 
HEALTH
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• Changing the demand on NHS services and 
social services, including increasing demand 
due to extreme weather and gradual changes as 
a result of health impacts including chronic and 
acute physical and mental health conditions. 

• Reducing fuel poverty overall due to decreased 
heating needs during the winter months, reducing 
mortality and morbidity of the population and fuel 
poverty.

The key society and health related risks and opportunities 
and their urgency score are shown in Box. 6.

Next steps to creating a climate 
resilient society and health sector 

• Raise awareness of flood disadvantage and build 
understanding of how to implement processes 
which address it. 

• Reduce the impacts of poor air quality on the 
population’s health in order to reduce the additional 
risk created by climate change.

• Build awareness and preparedness for an increase 
in summer temperatures and heatwaves in the city 
region.

• Develop a more detailed assessment of the urban 
heat island effect across the city region, including 
the role of different building types, and the effects 
of low carbon retrofit in reducing or increasing risk.

• Protect NHS estates and social care against 
flooding and overheating. This includes assessing 
the risk of overheating across the estate, and 
developing plans to reduce risks of flooding to NHS 
buildings where these are already understood.

• Help communities and organisations work 
together to understand impacts of climate on 
health and wellbeing and to become more resilient 
in the face of climate change, including through 
community planning partnerships.

• Review how the various Glasgow City Region plans 
and strategies that relate to society and health 
(see Box 5) as well as national plans applied locally 
address future climate risk.

Box 6. Society and health related risks and opportunities

Ref Risk / Opportunity Description Urgency Score

Risks

SH1 Risks to people and communities from flooding and flood 
disadvantage

 Build capacity and 
understanding

SH2 Increase in summer temperatures and heatwaves leading to 
increased morbidity and mortality

 Build capacity and 
understanding

SH3 Risks to health from changes in air quality  Sustain current action

SH4 Risks to health from vector-borne pathogens  Watching brief

SH5 Risks to NHS estates due to flooding and overheating  More action needed

SH6 Risks to business continuity of health and social care from extreme 
weather

 Sustain current action

SH7 Increased patient demand on NHS services from extreme weather  Sustain current action

Opportunities

SH8 Potential benefits to health and wellbeing from reduced cold  Watching brief

SH9 Improved physical and mental health from increased use of parks and 
green space due to warmer weather

 Watching brief
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Sector context

Our health and society are the very foundation of 
our way of life in Glasgow City Region. They frame 
people’s life experiences both positively and negatively. 
And these experiences are not uniform. Our diverse 
communities have different priorities, challenges 
and areas of need for action. We have communities 
of geography, but also identity. The socio-economic 
factors which make up our communities also influence 
who is able to participate, and who benefits from 
action. Increasingly, we are finding new ways for 
communities to be involved in the development of 
the places where people live, work and play. The 
Community Empowerment (Scotland) Act 2015 is a 
significant milestone, giving communities a voice in the 
planning and delivery of the services that they rely on.

Our health services work in a similar way – we all 
turn to them in times of need and to support us to 
active, healthy lives but with different individual 
needs. But our health services are also under strain 
as the population is aging and growing. By 2039 
the proportion of the pensionable population in the 
city region will increase by 10-35% (NRS, 2017). The 
rising costs and rising demands of these demographic 
changes present challenges to ensure that the health 
needs of the Glasgow City Region can be met (Audit 
Scotland 2016, 2017). Finding ways to address these 
challenges are crucial to ensuring society and health 
services are fair, equitable and cost effective.

National Priorities

Improving both the health of the population and 
strengthening the fabric of our communities are 
a key priority for Scottish Government, with both 
the National Performance Framework and the 
Sustainable Development Goals containing relevant 
outcomes (see Table 17).

Within this broad spectrum, the three key areas of 
focus are integrating health and social care, improving 
public health and empowering communities.

The Health and Social Care Delivery Plan (Scottish 
Government, 2016a) underlines the importance 
of integration of health and social care to improve 
services. It also sets out a more detailed vision of 
what health and social care partners are attempting 
to achieve by integrating health and social care 
through the National Health and Wellbeing Outcomes 
(Scottish Government, 2017f). 

In terms of public health, the Scottish Government 
and COSLA (Convention of Scottish Local Authorities) 
(Scottish Government and COSLA, 2018) have set 
joint priorities for Scotland, reflecting a consensus 
for co-ordinated action on healthy places and 
communities, early years, mental wellbeing, harmful 
substances, poverty and inequality, healthy weight 
and physical activity. Alongside, there is also a focus 
on air quality, with Scottish Government aiming to 
“protect and enhance health, wellbeing, environment, 
placemaking and sustainable economic growth 
through improved air quality across Scotland” 
(Scottish Government, 2015c).

Across all areas of practice, there is an increasing 
focus on health inequalities, which encompasses 
the unjust and avoidable differences in people’s 
health across the population and between specific 
population groups (NHS Health Scotland, 2015).  

Table 16. National Outcomes and Sustainable 

Development Goals relating to Society and Health

National Performance 
Framework outcomes

Sustainable 
Development 
Goals

 We grow up loved, safe and 
respected so that we realise 
our full potential

 We live in communities that 
are inclusive, empowered, 
resilient and safe

 We have a globally 
competitive, entrepreneurial, 
inclusive and sustainable 
economy

 We are healthy and active

 We tackle poverty by sharing 
opportunities, wealth and 
power more equally
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In recent years NHS Scotland has focused on how a 
human rights-based approach could underpin public 
service reform and health and social care delivery 
(NHS Health Scotland, 2017).

Finally, there is an increasing emphasis on involving 
communities in decision making and enabling 
communities to act for themselves. A number of national 
policies and strategies support this ambition, including: 

• Community Empowerment Act 2015 – new 
rules about community planning, with community 
planning partners making Local Outcome 
Improvement Plans for local areas which may 
have differing needs. The Act also requires 
public bodies to work with communities to make 
sure their services address community needs, 
creates community rights to buy land, increases 
the provision of allotments and encourages 
participation in public decision-making.

• Reform of the Planning system – The ongoing 
reforms include aspirations to improve the system 
of development planning, giving people a greater 
say in the future of their places and support 
delivery of planned development. 

• Placemaking and the Place Standard – The 
Place Standard tool provides a simple framework 
to structure conversations about place, including 
physical elements of a place (for example its 
buildings, spaces, and transport links) as well as 
the social aspects (for example whether people 
feel they have a say in decision making).

• The Scottish Government Resilient Communities 
team aim to ensure communities, individuals and 
organisations are harnessing resources and expertise 
to help themselves assess and understand risk, and 
take appropriate measures to prevent, prepare 
for, respond to and recover from emergencies, in a 
way that complements the work of the emergency 
responders (Scottish Government, 2017g). 

Glasgow City Region priorities 

The health services in Glasgow City Region are 
covered by two Health Boards – NHS Greater Glasgow 
and Clyde and NHS Lanarkshire. Their Local Delivery 
Plans (NHS Greater Glasgow and Clyde, 2016, NHS 
Lanarkshire, 2017a) set out the local priorities for 
healthcare delivery, in consultation with the Health 
and Social Care partnerships: 

Table 17. NHS Board Local Delivery Plan Priorities for 

Glasgow City Region (Sources: NHS Greater Glasgow and 

Clyde, 2016, NHS Lanarkshire, 2017a)

NHS Greater Glasgow 
and Clyde (2016/17)

NHS Lanarkshire – 
2017/18

Early Intervention and 
preventing ill health

Shifting the balance of 
care 

Reshaping care for older 
people 

Improving quality, 
efficiency and 
effectiveness 

Tackling inequalities.

Lanarkshire’s response 
to the national health 
and social care delivery 
planning

Workforce Planning

Safe Care

Person-centred care 

to improve palliative 
care and supported end 
of life services.

Both plans have an emphasis on early intervention 
and prevention, supporting people to receive 
services and care out of hospital, and tackling wider 
inequalities. In this context, the key intersection is 
between health inequalities, health and healthy life 
expectancy, and the effect that climate change has 
on both people’s health and life chances.

Improving air quality remains a priority for the wider 
population in Glasgow City Region, with North 
Lanarkshire, South Lanarkshire and Glasgow having 
dedicated plans in place to manage air quality. In 
addition, Glasgow is seeking to implement Scotland’s 
first Low Emission Zone (LEZ) by the end of 2018. 
The City also recognises that addressing air quality 
contributes to the broader objectives of lowering 
vehicle emissions and promoting active travel, thereby 
improving liveability and supporting a vibrant and 
thriving city centre offer to residents, visitors, business 
and tourists.

Across the city region, communities are beginning 
to be included in local decision-making processes 
and are creating opportunities to shape their own 
priorities. Engaging communities in shaping the 
future of their neighbourhoods, towns and cities 
helps to build lasting resilience to future challenges. 
One mechanism for doing this is through Community 
Planning Partnerships, of which there are eight in the 
Glasgow City Region. Each partnership is responsible 
for developing a Local Outcomes Improvement Plan, 
which priorities for their area. In addition, they may 
also produce locality plans. These cover smaller areas 
within the local authority area, focusing on those 
which benefit most from improvement. 
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Climate change risks to society  
and human health 

SH1: Risks to people and communities from 
flooding and flood disadvantage

Current / future 
level of risk

High

Adaptation 
shortfall

Significant

Benefits to  
further action

Yes

Urgency score  Build capacity and 
understanding

 
Risk Description 

Flooding and associated disruption can have 
severe and long-lasting social and health impacts. 
Often the emotional and psychological impacts 
can be more severe and long lasting than physical 
damage to property, lives and health. The exposure 

to, and impacts of flooding are not uniformly felt 
across communities. Flood impacts are a product 
of socio-economic circumstances, with some 
areas, communities and individuals being more 
disadvantaged than others. This inequality is likely 
to be exacerbated as climate change increases the 
occurrence and severity of flooding events in the city 
region.

Evidence for Glasgow City Region

Climate Ready Clyde’s assessment of SEPA’s 
Potentially Vulnerable Areas (PVAs) which cover 
Glasgow City Region identifies 65,250 people at risk 
from a 1 in 200-year flood event, though these figures 
do not include an uplift for climate change (Climate 
Ready Clyde, 2018a). 

Whilst the built environment chapter highlights the 
risks to properties from flooding, there are a range of 
wider social impacts (Knox and England, 2015, Miller 
et al., 2012). These include lack of access to services, 
loss of school and work days, and mental health 
challenges.

Figure 14. Flood Disadvantage in Scotland outputs for Glasgow City Region (All flooding – 1 in 200 plus climate change). 
(Source: Scottish Government, 2015d)
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Figure 15. Left – Fluvial, Right – Pluvial and Coastal. From top to bottom, present day, and 2050s for 2-degree and 
4-degree pathways, (Source: Sayers et al., 2017)
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Figure 16. Comparison of social vulnerability to flooding in Glasgow City Region (Left), and Neighbourhood Flood 
Vulnerability Index (right) (Sources: Scottish Government, 2015d, Sayers et al. 2017).
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All income groups are at risk of adverse consequences. 
Longitudinal suggest that flooding has adverse effects 
on mental health and wellbeing, mainly relating to 
common mental conditions (i.e. anxiety and depression) 
and measurable post-traumatic stress syndrome (Waite 
et al, 2017). Within this, there are strong social and 
health inequalities with greater psychological impact of 
flooding being experienced by poorer communities, and 
amongst children, women and older people.

Data on flood disadvantage in the city region show 
there are significant areas with higher than average 
levels of flood disadvantage compared to the rest 
of Scotland along the banks of the Clyde, from 
Glasgow out to Inverclyde and West Dunbartonshire 
(Scottish Government, 2015d). There are also 
pockets in Renfrewshire, North Lanarkshire and East 
Dunbartonshire. 

Glasgow has extremely high flood disadvantage 
from all sources, with West Dunbartonshire having 
the highest disadvantage across the city region for 
coastal flooding. One-third of the acutely/extremely 
disadvantaged data zones in relation to surface 
water flooding are in Glasgow (Scottish Government, 
2015d). Sayers et al. (2017) also find that at a local 
authority level, 6 of the 8 within the Glasgow City 

Region, (excluding East Renfrewshire and East 
Dunbartonshire) are in the top 66 in terms of flood 
disadvantage, out of a total of 380 local authorities. 

This range of disadvantage is projected to persist 
and even worsen under 2 degrees or 4 degrees of 
warming through to the 2050s when accounting for 
estimates of population projections and future levels 
of adaptation (Sayers et al., 2017).

Social vulnerability is a key component of 
this disadvantage, with socially vulnerable 
neighbourhoods are over-represented in areas prone 
to flooding (all sources), but most significantly in areas 
prone to coastal (and tidal) flooding (Sayers et al., 
2017). Glasgow is identified as one of the ten local 
authorities (in the UK) where the most vulnerable 
neighbourhoods are located, making it one of the ten 
most flood disadvantaged local authorities in UK. 

An assessment of the extent to which Glasgow City 
Region’s current flood policy framework accounts for 
social justice highlighted good practice underway in 
four areas of the city region’s policy approach (See 
Table 19) (Cotton, 2017). These relate to effectiveness 
and efficiency, but highlight further work is required 
on issues of equity and legitimacy.

Table 18. Grading of current socially-just adaptation efforts in Glasgow City Region (Source: Cotton, I., 2017).

Socially just principles Successful criteria 
for adaptation

Extent of consideration 
in Glasgow City Region

Taking into account current and future climate change impacts Effectiveness Evidence of consideration

Understanding the different factors that contribute to vulnerability Effectiveness Evidence of consideration

Developing responses which build adaptive capacity, support 
adaptation actions and consider both physical infrastructure 
and service delivery 

Efficiency
Evidence of consideration

Considering and assessing all adaptation options to ensure the 
most beneficial are taken forward 

Efficiency
Evidence of consideration

Identifying the distribution of vulnerable groups likely to be 
affected and recognising that vulnerability is dynamic and 
changes over time 

Equity
Some evidence

Assessing the potential adverse implications of climate change 
for vulnerable groups and identifying targeted adaptation 
actions to address vulnerability 

Equity
Not considered

Involving the communities most likely to be affected in 
developing and delivering plans and activities related to 
adaptation, and supporting community resilience longer term 

Legitimacy
Some evidence

Being aware of the trade-offs that can arise in striving to 
achieve socially just adaptation and minimising the negative 
impacts for vulnerable communities as far as possible 

Legitimacy
Not considered
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SH2: Increase in summer temperatures and 
heatwaves leading to increased morbidity and 
mortality

Current / future 
level of risk

Medium

Adaptation 
shortfall

Significant

Benefits to  
further action

Yes

Urgency score  Build capacity and 
understanding

 
Risk Description 

Higher summer temperatures and heatwaves are 
associated with premature deaths and illnesses. 
These can affect older and younger people, and 
exacerbate existing illnesses such as cardio-vascular 
and respiratory diseases. These tend to increase 
above a temperature threshold, with the threshold 
and rate of increase varying between regions. The 
built environment can also play a contributory role, 
with urbanised areas more at risk as they retain more 
heat, and certain building types at greater risk of 
overheating.

Evidence for the Glasgow City Region

Local Authority results from the Scottish Health Survey 
(Scottish Government, 2017h) provide limited data 
for Glasgow City Region, but shows it has similar 
levels of prevalence of cardiovascular illness to the 
rest of Scotland (around 15% of all adults). In the July 
2013 heat wave, there were heightened number of 
individuals with heatstroke and severe sunburn seeking 
medical assistance (Glasgow City Council, 2017). 

There is a strong distributional factor to heat impacts. 
Health impacts are disproportionately high for 
vulnerable groups (the elderly, those with existing health 
conditions, socially deprived), due to a combination of 
exposure, sensitivity and adaptive capacity, including 
support networks (Lindley et al., 2011). Children are 
also more vulnerable to heat. By 2039 the proportion 
of the pensionable population in the city region will 
increase by 10-35% in the pensionable age population, 
though only East Renfrewshire, Glasgow City and East 
Dunbartonshire are projected to see increases in the 
percentage of children aged 0-15 (National Records of 
Scotland, 2017).

Similar to flood disadvantage, Glasgow City Region 
has high levels of social vulnerability to heat, 
particularly in Glasgow and West Dunbartonshire, as 
well as Inverclyde and North Lanarkshire (Lindley et 
al., 2011).  

Table 19. Social vulnerability to heat rankings for Glasgow 
City Region Authorities (Source: Lindley et al. 2011)

Local 
Authority

Mean heat 
vulnerability

Neighbourhood 
Weighted Heat 

Vulnerability

East 
Dunbartonshire

Low Low

East 
Renfrewshire

Low Low

Glasgow City High High

Inverclyde High High

North 
Lanarkshire

High High

Renfrewshire Medium-Low Medium-Low

South 
Lanarkshire

Medium-Low Low

West 
Dunbartonshire

High High

In terms of how this could translate into morbidity 
and mortality, the CCRA1 (HRW, 2012, Hames and 
Vardoulakis, 2012) estimated additional morbidity 
impacts by region:

 
Table 20. Estimate of the number of additional fatalities 
per annum for Glasgow region including population 

growth (Source: HR Wallingford, 2012)

Emissions 
scenarios

2020s 2050s 2080s

Low 12 27 43

Central 28 57 94

High 50 108 185

The UK Climate Change Risk Assessment estimates 
were updated in a later study (Hajat et al, 2014). 
This suggests that climate change in Scotland could 
potentially result in a 520% increase in heat related 
deaths by the 2080s under a medium emissions 
scenario – though this is small in real terms (rising 
from 0.7 per 100,000 population to 4.4 per 100,000 
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population). They also find heat risks increased with 
age groups, with the greatest risks by far occurring in 
those above 75 and especially above 85 years. The 
Hajat et al study numbers of premature mortality 
cases per year for Scotland are in line with the CCRA 
estimates in the table (Watkiss et al., 2018).

In addition to these fatalities, heat (and extreme 
heat) is linked with a range of other health impacts 
(morbidity). Previous studies (e.g. HR Wallingford, 
2012, Hames and Vardoulakis, 2012) have estimated 
these additional morbidity impacts by correlating to 
heat related mortality based on earlier studies, with 
the effect of increasing hospital patient days (hospital 
admissions as a result of heat related illnesses), 
though these are only indicative. 

Table 21. Estimate of health morbidity from heat 
for Glasgow region (based on HRW, 2012) including 
population growth. (Source: HR Wallingford, 2012)

Numbers of patient days from heat/year

Emissions 
scenarios

2020s 2050s 2080s

Low 1,216 2,718 4,414

Central 2,827 5,782 9,585

High 5,107 11,017 18,884

These results do not fully include the effects of 
heat waves, and they do not factor in the higher 
risks of the urban heat island effect or the effect of 
different building types, which would increase the 
values above. However, the difference of night time 
temperatures between urban and rural areas of 
Glasgow City Region in summer 2011 being around 2 
degrees (RAMSES, 2017). The figures for morbidity do 
not include acclimatisation, which could significantly 
reduce the values. 

Recent internal analysis by Health Protection Scotland 
of deaths in Scotland from 1981 to 2016 found 
that impact of mean annual ambient temperature 
increase is more likely to be beneficial in overall 
mortality impact than negative in Scotland. Health 
Protection Scotland’s view is currently that the 
net impact of mean annual ambient temperature 
increase would therefore be more likely to be 
beneficial in overall mortality impact than negative 
in Scotland. (Ramsay, 2018). Similarly, heat-specific 
illness admission rates in Scotland are currently 
minimal, whilst only hospital admissions for COPD 
show a weaker trend to increase (Ramsay, 2018). 

SH3: Risks to health from changes in air quality

Current / future 
level of risk

Medium

Adaptation 
shortfall

Less significant

Benefits to  
further action

Not Scored

Urgency score  Sustain current action

 
Risk Description 

Certain weather patterns associated with climate 
change such as heatwaves and stagnation events 
may exacerbate poor air quality. Increases in the 
levels of ozone, nitrogen dioxide and nitrogen oxides 
and particulate matter concentrations can all have 
negative impacts on human health. Those with chronic 
respiratory conditions, such as asthma and chronic 
obstructive pulmonary disease are especially vulnerable. 

Evidence for Glasgow City Region

Impacts of climate change on concentrations of 
ozone and particulate matter have been assessed in 
European and UK studies (e.g. Lacressonnière et al., 
2014). In summer, all models predict an increase in 
ozone in most of Europe, but in winter the uncertainty 
on the sign of change is high. For particulate matter, 
changes due to climate change are uncertain, but 
impacts/benefits could potentially be important. 

Pollution episodes can be a particular problem during 
heat waves. There is local experience from media 
reports highlighting that higher temperatures in 
Glasgow affected those with asthma and hay fever 
sufferers (Glasgow City Council, 2017). However, 
Doherty et al. (2015) highlight that the emission of 
pollutants is likely to outweigh the impacts of physical 
climate change, indicating that improving air quality 
is the most effective way to address this risk.

There are 16 designated Air Quality Management 
areas in place across Glasgow City Region – covering 
particular areas in Glasgow, North Lanarkshire, 
Renfrewshire and South Lanarkshire. In each case, 
the Local Authority has a plan in place with actions 
designed to reduce overall exposure to key pollutants.

In 2015 and 2016, Glasgow City Region had a higher 
rate of asthma and COPD sufferers than the Scottish 
average (NHS National Services Scotland 2018). This 
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is taken to be broadly representative, however it only 
covers primary care (day-to-day healthcare available 
in every local area and the place people go first 
when they need health advice or treatment) and not 
secondary such as hospital treatments.

It is widely acknowledged that Glasgow City Region 
already has air quality issues. In 2010, air pollution 
estimated to have an effect on mortality risks 
equivalent to the effects of to 800 attributable 
deaths, equivalent to 8,674 life years lost for those 
over 25 in Glasgow City Region (Public Health 
England, 2014). The majority of these were in 
Glasgow, North Lanarkshire and South Lanarkshire. 
More recently, work by Health Protection Scotland 
(2018) has focused on updating this set of 
information which shows that nationally PM2.5 levels 
reduced by 22% between 2010 and 2016, and that 
the total number of attributable deaths in the city 
region has dropped to around 600 a year. 

At the levels experienced in Scotland now, air 
pollution is very unlikely to be the main cause of 
death in any individual (Health Protection Scotland, 
2018). However, it is likely that air pollution will 
shorten people’s overall life expectancy by a period 
of months, or more for those who already have heart 
(cardiovascular) or lung (respiratory) disease. This 
information points to further steady reductions in 
anthropogenic air pollution, especially associated with 
decarbonising road transport. (Ramsay, 2018). 

Figure 18. Estimated attributable deaths for adults over 25 due to PM2.5 in Glasgow City Region by Local Authority: 
Source: (Health Protection Scotland, 2018)
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Figure 17. Prevalence of COPD and Asthma for Glasgow City 
Region. (Source: NHS National Services Scotland, 2018)

 Greater Glasgow and Clyde          Lanarkshire          National

COPD Asthma

7

6

5

4

3

2

1

0

Table 22. Distribution of AQMAs for Glasgow City Region

Local Authority No. of AQMAs

East Dunbartonshire 3

Glasgow City 3

North Lanarkshire 4

Renfrewshire 3

South Lanarkshire 3

Total 16



Glasgow City Region Climate Change Risk and Opportunity Assessment  

50

SH4: Risks to health from vector-borne 
pathogens

Current / future 
level of risk

Low

Adaptation 
shortfall

Not Scored

Benefits to  
further action

Not Scored

Urgency score  Watching brief

 
Risk Description 

Climate change may make Scotland a more supportive 
environment for a range of pests and pathogens. 
Changes may occur in the incidence of Lyme disease, 
the only vector-borne disease established in UK, but it 
is closely determined by the incidence of infected ticks. 
This in turn depends on many factors including land 
use patterns, livestock rearing, deer herd management 
and use of open space by people for recreational 
activities. Higher temperatures will increase the 
suitability of UK’s climate for invasive mosquito species. 
This may lead to the introduction of new vector-borne 
diseases to the Glasgow City Region, such as West Nile 
Virus disease, dengue, malaria, Chikungunya, Zika and 
other arboviruses, but this is more likely an issue for 
more southern parts of the UK. 

Evidence for Glasgow City Region

There was no specific evidence identified for Glasgow 
City Region for this risk. Currently the incidence of Lyme 
disease is low in Scotland. The number of cases of Lyme 
disease in Scotland remained low from 1996 (n=27) 
until 2003 (n=52) but then rose steadily to a peak of 
440 cases in 2010 (Mavin et al., 2015). Reported cases 
of Lyme diseases are on the rise, but this is due to many 
interrelated factors and the impact of climate change 
specifically is unclear. One study undertaken as part of 
the IMPRESSIONS project (Li et al., 2016) suggested 
that climate warming was predicted to contribute to a 
greater frequency of tick–host contact and, therefore, 
greater chance for pathogen transmission, but 
recognised that social factors shaping the pattern of 
land use for human outdoor are likely to highly influence 
the disease pattern. 

However, correspondence with Health Protection 
Scotland indicates their view is that the likelihood that 
climate change of the scale predicted in Scotland 

will have a significant impact on Lyme disease is 
highly uncertain. Likewise, the risk that new vector 
borne diseases will become established in Scotland is 
considered to be very low. Disease carrying species of 
mosquitoes are not predicted to have a realistic chance 
of surviving and becoming endemic. (Ramsay, 2018). 

There is a possibility that significant climate change 
might act as a contributory factor to an increase in 
the incidence of ticks across Scotland but as explained 
above, tick ecology is complex and not as entirely 
dependent on climate variation. Discussions with 
Health Protection Scotland indicate that they believe 
the risk to Glasgow City Region to be low, with any 
change in incidence of disease-bearing ticks creating 
an increased risk of exposure in rural areas rather than 
urban locations. Whilst they acknowledge that issues 
such as malaria could be a risk for parts of South East 
England in future, Scotland is unlikely to be affected.

SH5: Risks to functioning of NHS estates due to 
flooding and overheating

Current / future 
level of risk

Medium

Adaptation 
shortfall

Significant

Benefits to  
further action

Yes

Urgency score  More action needed

 
Risk Description 

The ability of NHS estates to function and serve 
populations during extreme weather depends on its 
preparedness to operate. Business continuity is an 
important element of this, but the NHS estate must 
also be robust in itself, particularly to manage the risk 
of overheating during high temperatures and minimise 
the impact flooding on health service delivery. 

Evidence for Glasgow City Region

SEPA’s assessment of flood risk to community buildings 
identifies that over 60 community facilities (including 
healthcare and emergency facilities) at risk of surface 
water flooding, with 10 at risk of river flooding and less 
than ten at risk of coastal flooding (SEPA, 2015). However, 
the aggregated nature of this information makes it 
challenging to understand the degree to which the NHS 
estate is exposed.
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The NHS’ own assessment shows that 6 of the 23 
hospitals are at medium to high risk of a 1 in 200-
year surface water flooding event in the 2080s (NHS 
Health Facilities Scotland, 2016), whilst 2 sites in 
NHS Greater Glasgow and Clyde area are also at 
risk of medium-high risk of river flooding. However, 
this should be caveated by highlighting that this is 
an indicative national assessment of 250 sites (out 
of over 400 nationally), and does not reflect the full 
range of building stock controlled by the Boards. 
Furthermore, individual site-specific surveys will be 
needed to more accurately quantify the levels of risk.

The other long-term challenge relates to overheating 
of buildings. The Climate Change Impacts 
Assessments for NHS Greater Glasgow and Clyde 
and NHS Lanarkshire identified the potential for 
heatwaves to cause hospital buildings and homes 
to overheat (NHS Health Scotland, 2016). Although 
covered in more detail in the Built Environment 
chapter (see risk BE7), there is strong evidence of 
overheating in some hospitals already, due to zoning 
and control of the heating systems, solar gain and 
lack of effective natural ventilation (ClimateXChange, 
2018). This risk may also extend to wider NHS 
assets, such as GP practices. This issue was raised 
in conversations with estates teams around their 
own experiences, and no strategic assessment of 
overheating risks to all assets has been undertaken.

In addition, NHS Greater Glasgow and Clyde property 
and asset management strategy (NHS Greater 
Glasgow and Clyde, 2015) does not include any 

reference to the future impacts of climate change 
on the built estate, or current exposure to climate 
hazards. NHS Lanarkshire’s Property and Asset 
Management Strategy (NHS Lanarkshire, 2017b), 
acknowledges the issue but does not set out proposed 
actions to integrate consideration of climate risk as 
part of the ongoing asset management approach. 

SH6: Risks to business continuity of health and 
social care system from extreme weather

Current / future 
level of risk

Medium

Adaptation 
shortfall

Less significant

Benefits to  
further action

Not Scored

Urgency score  Sustain current action

 
Risk Description 

Extreme weather events such as flooding, heatwaves, 
snow and storms can affect the business continuity 
of health and social care, with the potential to disrupt 
many of the infrastructure services the health sector 
depends upon, such as IT and communications, 
water, energy, waste and transport. These can in turn 
affect service provision. The longer-term preparedness 
of assets, supply chains and services also play into the 
overall disruption.

Figure 19. Summary of NHS site flood risk assessments in Glasgow City Region to 2080 (Source: NHS Health Facilities 
Scotland, 2016).
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Evidence for Glasgow City Region

Cold, snow and ice-related disruptions are likely to 
decrease from climate change, although severe 
cold spells will still occur. The city region is not new 
to experiencing and managing these events, but 
they do impact on health and social care services. 
Climate change will increase the variability and 
unpredictability of extreme cold events, making good 
planning a priority. 

In West Dunbartonshire, past weather events have 
made it difficult for service providers to access clients. 
Some staff from the former Community Health and 
Care Partnership have struggled to access clients 
who require hot meal deliveries or medical visits. 
Difficulty moving throughout the region to continue 
service delivery during extreme weather has resulted 
in changes, including increased flexible local working 
and the purchase new equipment such as laptop 
notebooks to store the contact details of staff and 
the relations of clients, as well as a 4x4 allow staff to 
access clients in rural locations (West Dunbartonshire 
Council, 2013). These are not isolated incidents, as 
a review of other LCLIPs highlight (Glasgow City 
Council, 2017).

The West of Scotland Regional Resilience 
Partnership’s Community Risk Register (West of 
Scotland Regional Resilience Partnership, 2018) 
already recognises that civil contingencies planners 
need planned responses to both severe weather and 
flooding. NHS Lanarkshire’s self-assessment highlights 
that debriefs are used to inform planning, with 
debriefs held from the snow events in January and 
March 2018 (NHS Lanarkshire, 2018).

SH7: Increased patient demand on NHS services 
from extreme weather 

Current / future 
level of risk

Medium

Adaptation 
shortfall

Less significant

Benefits to  
further action

Not Scored

Urgency score  Sustain current action

 

Risk Description 

The increased frequency and severity of extreme 
weather and gradual climate change will, along 
with an aging population, create increased demand 
on NHS services and social services. This increased 
demand will be through both gradual climate change 
and during extreme weather events. It includes 
chronic and acute physical and mental health 
conditions, increased admissions, longer bed stays, 
and theatre requirements. Heavy rain and flooding 
can potentially increase mental health incidences and 
can result in injuries and deaths, and cold weather can 
increase admissions for slips, trips and falls. Flooding 
also increases self-reported illnesses, particularly 
relating to skin, respiratory and gastro-intestinal 
conditions. 

Evidence for Glasgow City Region

Current patient demand on NHS services arises from 
extremes of high winds, snow and ice, floods, cold 
weather. The relative change in these events will 
determine the potential size of changing demand 
under climate change, noting some will increase 
and others decrease. Injuries and admittances 
from floods, and potentially high winds, are likely to 
increase in line with the number and size of events, 
whereas those from cold weather, ice and snow will 
decrease.

During any kind of extreme weather, demand for 
health services increases. Increased demand, coupled 
with disruptions to transport, can strain NHS services 
by making it difficult for patients and staff to access 
health facilities, and for care staff to visit people’s 
homes (Kovats, 2015). Both Climate Change Impact 
Assessments for NHS Lanarkshire and NHS Greater 
Glasgow and Clyde (NHS Facilities Scotland, 2016) set 
out a wide range of possible ways in extreme weather 
could increase patient demand, as well as vulnerable 
communities more generally. 

The need to adapt to these changes is recognised by 
NHS Lanarkshire, (NHS Lanarkshire, 2018) who have 
identified the need to build these considerations into 
a Clinical Strategy, as well as the need to work with 
procurement to build adaptation measures into future 
contracts. 
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Climate change opportunities for 
society and health

SH8: Potential benefits to health and wellbeing 
from reduced cold

Current / future 
level of risk

High

Adaptation 
shortfall

Less significant

Benefits to  
further action

Not Scored

Urgency score  Watching brief

 
Opportunity description

Milder winters and less extreme cold temperatures 
will bring associated reductions to mortality and 
morbidity of the population. Health gains will be 
affected by efforts on energy efficiency and tackling 
fuel poverty, as well as individual weather events. 
It is expected that milder winters will result in lower 
numbers of cold-related fatalities and hospital 
admissions and reduced fuel poverty overall.

Evidence for Glasgow City Region

In 2015-16, Glasgow City Region experienced 920 
excess winter deaths (National Records of Scotland, 
2016), with the largest numbers in South Lanarkshire 
and Glasgow. However, a review of data back to 
2006-07 shows no discernible pattern with figures 

being affected by a wide range of variables, such as 
health conditions, building stock, as well as weather. 

Milder winters due to climate change are likely to 
reduce the risk of cold-related deaths but this will 
be offset to an extent by the increase in the older 
population and the effects of the number of hot 
days. Accounting for climate change and population 
growth, modelling by Hajat et al. (2014) suggests that 
the rate of deaths will reduce from 55 per 100,000 
in the 2000’s to 31.2 per 100,000 population in 
Scotland in the 2080s. 

In addition to effects on mortality and morbidity, 
there are also likely to be financial benefits for those 
in fuel poverty as rising temperatures reduce the 
demand for heating. Poor quality housing (resulting 
in cold homes) is a factor in cold related mortality and 
morbidity. Milder winters are expected to generate 
a disproportionate benefit to these households, with 
reduced heat demands for buildings freeing up a 
greater proportion of income for other activity. These 
changes are estimated in more detail in the built 
environment theme.

According to the Scottish Housing Condition Survey 
between 25-30% of homes in Glasgow City Region are 
in fuel poverty, which occurs when heating costs over 
10% of total household income (Scottish Government, 
2017b). However, all except Inverclyde are below the 
Scottish average of 34%. When extreme fuel poverty 
is considered (where fuel costs exceed 20% of income), 
Glasgow City, East Renfrewshire, Inverclyde and 
Renfrewshire all come near the Scottish average of 

Figure 20. Mean estimates of cold-related deaths in Scotland per year per 100,000 population  
(n.b. bars show minimum and maximum). (Source: Hajat et al., 2014)
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9%. This suggests that Inverclyde, East Renfrewshire, 
Glasgow City and Renfrewshire may benefit slightly 
more than other areas.

Climate Change Impact Assessments for both 
NHS Lanarkshire and NHS Greater Glasgow and 
Clyde (NHS Health Facilities Scotland, 2016) have 
highlighted that warmer temperatures may also offer 
opportunities to increase outdoor physical activities 
to reduce the number of individuals who are obese 
or overweight. This is particularly relevant for North 
and South Lanarkshire, where there are high levels of 
adults who are overweight (65%) or obese (28%).

SH9: Improved physical and mental health from 
increased use of parks and green space due to 
warmer weather

Current / future 
level of risk

Unknown

Adaptation 
shortfall

Less significant

Benefits to  
further action

Not Scored

Urgency score  Watching brief

 
Opportunity description

Green space is a key determinant of health, providing 
good opportunities for physical activity such as fitness 
and exercise, as well as supporting and improving mental 
health (UK National Ecosystem Assessment, 2011). 
Warmer temperatures will increase the attractiveness 

of accessing parks and green space, presenting 
opportunities to increase the benefits currently offered. 

Evidence for Glasgow City Region

Taking advantages of the better weather presents 
opportunities to address wider public health issues and 
health inequalities such as obesity, and preventative 
effect on mental health by reducing mental 
illnesses. NHS Health Scotland already advocates 
the increase of local green space as a way to reduce 
health inequalities, and NHS climate change impact 
assessments also highlight that green space can 
improve patient recovery time (NHS Health Facilities 
Scotland, 2016). All such benefits provide a stronger 
rationale for public investment in green space.

Glasgow City Council’s Local Climate Impact Profile 
(Glasgow City Council, 2017) already shows an 
increased use of public spaces in Glasgow during 
periods of higher temperatures, suggesting this will be 
similar around the city region and into the future.

Some local authorities already recognise the 
beneficial impact of well designed and implemented 
green infrastructure both in terms of placemaking and 
public health, and have developed supplementary 
planning guidance to reflect this.

Access to blue spaces may have similar beneficial 
impacts on physical and mental wellbeing. A warmer 
climate may increase access to and use of blue 
spaces, which can benefit mental health, general 
wellbeing and physical activity. 

Figure 21. Percentage of fuel poor and extreme fuel poor households for Glasgow City Region by Local Authority (Source: 
Scottish Government, 2017b)
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