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Introduction

This Technical Report provides a full description of the
methodology used for developing ‘Improving winter health
and well-being and reducing winter pressures in Wales. A
preventative approach'.

This includes information about the literature review,
analysis of Welsh data, and stakeholder interviews.
Additional data and intelligence not included in the main
report is also provided.
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Improving winter health and well-being and reducing winter pressures in Wales | 5

Methodology

This research was carried out between November
2018 and August 2019. This section describes the
methodological approach taken and who was involved.

2.1. Literature reviews
The literature review identifies international evidence
for three research questions:
• What does the literature say about the
impact that winter has on health and well-being 		
and other wider determinants of health?
• What are the common risk factors associated
with winter morbidity and mortality, and which 			
population groups are the most vulnerable?

Methods
A series of literature searches were undertaken using
Medline and grey literature resources in November
2018, following a protocol from the Public Health Wales
Evidence Service. The details of the search strategies
and their results are shown in Appendix 1. The literature
review included the following steps:
Stage 1: Scoping of published literature and evidence
via an internet search, including specialist websites e.g.
https://www.nice.org.uk/guidance/ng6, and reference
checking for relevant material.
Stage 2: A series of systematic searches of peer-reviewed
journals using the Medline database.

• What is the international evidence for 				
interventions that prevent winter morbidity
and mortality, and subsequent pressures on 			
health and care services?

Stage 3: Included studies (see below for inclusion criteria)
were extracted into a bibliography (including author,
reference, topical keywords) and screened by title and
abstract. Duplicate records were removed.

Search topics

Stage 4: Full text was reviewed, and articles were included
based on relevance and quality.

Search topics were identified through an initial scoping
of international literature and discussions among the
research team. Topics relating to winter pressures that
support a broader preventative approach include:
• Age and gender
• Environmental factors: temperature (indoor and 		
outdoor), climate change, snow/ice, air pollution
• Physical health factors: respiratory disease, circulatory 		
disease, accidental falls/injuries, chronic conditions, 		
vitamin D levels
• Mental health, well-being, and neurodegenerative 		
disorders
• Healthy behaviours: alcohol, weight gain, physical 		
activity, smoking
• Influenza, influenza-like illnesses, and noroviruses
• Economic conditions, deprivation and income e.g.
fuel poverty, housing
• Government policy

Review team
The review team consisted of:
• Lead researcher & evidence analyst: Thomas Jones
• Co-reviewers: Sara Wood, Sumina Azam, Louise 			
Woodfine and Emily Bebbington

Stage 5: All included sources were thematically analysed
by topic areas i.e. the health impact of winter; risk factors
for winter related morbidity and mortality (including
vulnerable populations); and interventions to improve
health and well-being during winter and prevent winter
pressures.
Stage 6: Internal peer review of interim literature review
findings by co-reviewers.
Stage 7: Appraisal of literature findings.
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Inclusion criteria

2.3. Interview process

Articles which met the following criteria were selected for
inclusion:

A series of semi-structured telephone interviews took
place through the winter period of November 2018
to March 2019. Participants representing a range of
sectors from across Wales were recruited through an
email invitation and were invited to take part in a short
telephone interview. Before each interview, participants
were provided with information about the project,
the purpose of the interview, and the semi-structured
questions/topics to be covered in the interview
(see Appendix 2).

• Published within the last 10 years (2009-2019);
• From high-level (i.e. systematic reviews, meta-analyses) 		
AND/OR recognised (e.g. professional bodies) sources;
• Quantitative or qualitative research papers reporting 		
evidence on factors related to the health and
psychosocial implications to cold temperatures and 		
weather (e.g. chronic diseases, injuries and falls, mental 		
well-being);
• Studies reporting evidence on wider determinants
and risk factors related to vulnerability to winter or 		
cold-related mortality/morbidity (e.g. housing
conditions, socioeconomic status, fuel poverty);
• Studies reporting evidence on the effectiveness and 		
health benefits of preventive interventions addressing 		
winter or cold-related mortality/morbidity.

2.2. Epidemiology
Welsh data sources were analysed to provide insight into
the impact of colder months on population health and
subsequent health care utilisation such as attendances to
Emergency Departments (EDs) and emergency hospital
admissions. Data sources were analysed by age groups,
gender, diagnoses categories, and geography where
available.

Research team
Lead researcher & evidence analyst: Sara Wood
Co-reviewers: Thomas Jones, Sumina Azam, Emily
Bebbington and Louise Woodfine.

Data utilised
These included:
•
•
•
•
•
•

Excess winter mortality index
Emergency hospital admissions
ED presentations
General Practice consultations for influenza-like illnesses
Fire service call outs
South Wales routine surveillance
system for assault with injury

Participants were asked about their perceptions
and experiences of their roles and sector and more
specifically about: factors contributing to winter pressures
experienced in Wales; the current plans and systems
implemented to manage and reduce winter pressures;
the challenges and issues of the current systems and
approach; and potential changes and improvements
for the future to help reduce and/or manage winter
pressures.
Nineteen interviews were carried out and each lasted
between 15 and 75 minutes. All responses from
the interviews were recorded as audio files, and
confidentiality and anonymity were ensured. The audio
files were transcribed verbatim and coded thematically
using the qualitative software NVivo Pro version 12.3,
QSR International.

Review Team
Lead researcher, interviewer,
and evidence analyst: Thomas Jones
Co-reviewers: Sara Wood, Sumina Azam,
Emily Bebbington and Louise Woodfine
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Literature
review findings

This section presents additional findings of the
literature review not included in the main report.

3.1. The health impact
of winter and cold weather
Respiratory Diseases
• According to the World Health Origanisation, there 		
are more than 1 billion people currently suffering
from chronic respiratory conditions globally.
• Respiratory diseases (RDs) are a group of
conditions including asthma (the most common
chronic disease in children), bronchiolitis, chronic 		
obstructive pulmonary disease (COPD; 4th leading 		
global cause of death), respiratory tract infections
(e.g. pneumonia and influenza (referred to below in 		
section “Influenza”)).
• Although there is little understanding of the
various underlying causes for RDs, factors that
have been identified include exposure to
tobacco (active or second-hand), environmental
and air pollutants (indoor and outdoor), and cold,
dry air.
How are respiratory diseases affected by winter
temperatures?
• Hospital admissions for respiratory conditions
increase during winter months [The Royal College
of Emergency Medicine, 2016; Mulroe et al, 2019].
• There is a large proportion of RD mortality
associated with low, cold temperatures, especially 		
for COPD in mild European climates [Donaldson and 		
Wedzicha, 2014]. Findings from a European
time-series study comparing the effects of cold
weather on mortality in 15 cities, found clear evidence 		
that a 1 degree Celsius decrease in temperature
was associated with a 3.30% increase in respiratory 		
mortality, with other studies reporting similar findings 		
[Goodman et al., 2004].

• Exposure to cold air temperatures and atmospheric 		
pollutants can cause airways in the lungs to constrict 		
(bronchoconstriction), which results in coughing,
wheezing and shortness of breath. Low temperatures 		
(~7°C−8°C) are optimal for the survival and
transmission of respiratory viral infections and are 		
a primary cause of respiratory exacerbations during 		
winter. In addition, the cold has adverse effects
on the immune system’s resistance to respiratory 		
infections and is associated with cross-infection
from indoor crowding [Donald & Wedzicha, 2014;
Tang, 2009; Xu et al., 2012].

Cardiovascular diseases
• Cardiovascular diseases (CVDs) are a group
of conditions and disorders affecting the heart
and blood vessels. CVDs include all heart and
circulatory diseases such as coronary heart disease, 		
myocardial infarction, heart failure, hypertension,
heart valve disease, and rheumatic, ischemic and 		
congenital heart diseases.
• While the underlying causes of CVDs are not
fully understood, the main common risk factors are
high blood pressure, high cholesterol, tobacco
smoking, low levels of physical activity, harmful
alcohol consumption, and a poor nutritional diet.
CVDs are a leading cause of death worldwide and
a major global burden of disease, accounting for
31% of all global deaths in 2016. CVDs are
expected to be the major cause of deaths in
low- and middle-income countries by 2020
[Roth et al., 20171 ; World Health Organisation, 2017].

For a recent overview of the global and national burden of CVDs, please see Roth and colleagues (2017): Global, Regional, and National Burden of Cardiovascular Diseases
for 10 Causes, 1990 to 2015

1
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How are cardiovascular diseases affected by winter
temperatures?
• In a review of international research, nearly
every subtype of CVDs was subject to peaks
(10% - 20%) in related hospitalisations and mortality
in the winter months, when compared to rates
during other seasons [Stewart et al., 2017].
• Exposure to falling cold temperatures in the
absence of adequate protection (e.g.
wearing thermal clothing) can cause blood vessels
to constrict (vasoconstriction), which leads to
increases in the pressure and viscosity of blood
(both systolic and diastolic), an increase in
fibrinogen concentration levels (i.e. blood clotting),
and cholesterol levels in a matter of hours - all
biological markers for CVDs [Modesti et al., 2018;
Ryti et al., 2016].
• Factors that may increase an individual’s risk
of an acute cardiovascular event include:
sedentary behaviour, cigarette smoking, greater
alcohol consumption, heavy meals (e.g. Christmas 		
lunch), Vitamin D deficiency, and respiratory infections 		
such as influenza [Mittleman & Mostofsky, 2011]; these 		
are covered separately in Section 3.2.
• Several large population studies have shown
that individuals are more sensitive when the season
is transitioning from warm to cold conditions,
than vice-versa [Freitas & Grigorieva, 2015]. Due
to the variation in the timing and intensity of 			
temperature and weather changes, there
may be a lack of adaptation, particularly for
individuals who are less able to regulate their
body temperature in response to cold
(e.g. the elderly), which can lead to increased
pressure and cold-related stress on the
cardiovascular system [Cheng & Su, 2010;
Stewart et al., 2017].

Cerebrovascular diseases
• The Global Burden of Disease study in 2013
ranked cerebrovascular diseases as the second
leading cause of death (11.8%) and the third leading 		
cause of disability (4.5%) worldwide [GBD, 2013].
• Cerebrovascular disease is a group of conditions
caused by the dysfunction of the blood supply
to the brain [Yann, 2017]. The main subtypes include 		
ischaemic stroke, haemorrhagic sroke, and transient 		
ischaemic attack [Feigin, Norrving, & Mensah, 2016].
How are cerebrovascular diseases affected by winter
temperatures?
• Numerous studies have reported higher
incidences of hospital admissions and deaths
due to stroke (both ischaemic and haemorrhagic) 		
and transient ischaemic attacks in winter
(December-February), and in some cases in
autumn (October-November), when compared to
the summer months.

• Some studies have attributed seasonal variations
of cerebrovascular diseases to lower average 			
temperatures and cold weather [Lichtman et al., 2016]. 		
Exposure to cold weather can result in physiological 		
responses including increased blood pressure,
cholesterol, blood glucose and fibrinogen counts,
and atrial fibrillation - all biological markers for stroke 		
mortality [Fares, 2013; Pant et al., 2013; Lichtman et al., 		
2016; Shah et al., 2015].
• Greater variation between the lowest and
highest temperature on the same day is strongly 		
associated with an increased risk of stroke,
particularly in colder conditions. For example, a study 		
from Italy observed that reductions in temperature
(5°C from the average) during early winter was 			
associated with a 16.5% increase in hospital
admissions for stroke among older adults
(aged 65 years+) [Morabito et al., 2011].
• Research from Ireland has shown that exposure
to cooler autumn weather significantly correlated 		
with the rise of subsequent winter cerebrovascular 		
deaths [McDonagh & Harbison, 2016].
• Seasonal patterns of factors such as air pollution
and respiratory infections including influenza, have 		
been highlighted as triggers for acute cerebrovascular 		
events in the winter months, [Magalhaes et al., 2011].
In a meta-analysis of global research, short-term 		
exposure to several gaseous (e.g. nitrogen dioxide, 		
carbon monoxide) and particulate air pollutants
(fine and coarse particles) were strongly associated
with hospital admissions and mortality due to stroke 		
[Shah et al., 2015].

Influenza
• Influenza is a contagious RD caused by a viral
infection that affects the lungs and airways
(Centers for Disease Control and Prevention, 2018). 		
There are four main types of influenza (A, B, C, D),
with influenza A (H3N2) and B most established
and widely circulating, although dominant strains 		
mutate and vary from season to season
[World Health Organisation, 2018].
• Influenza can cause mild to severe illness and
is characterised by a sudden onset of fever,
cough, sore throat, headache, body aches, chills,
and rhinorrhea. Influenza can also cause severe
illness or death, with the elderly, pregnant
women, children under 5, and individuals with 			
underlying health conditions (e.g. COPD) most at risk.
• Seasonal influenza viruses infect 5% to 15% of
the human population each year, resulting in
an estimated 500,000 to 645,000 deaths worldwide 		
[Luliano et al., 2018; Petrova & Russell, 2018].
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How is influenza affected by winter temperatures?
• The severe outcomes of influenza are higher
among older people (65+) [Pebody et al., 2010].
• In Wales during the 2018/19 influenza season, 69%
of influenza outbreaks occurred in hospital wards,
16% in residential homes, 13% from school or
nursery settings and 2% from prisons (Public
Health Wales, 2019).
• The European Union recommends all member
states vaccinate 75% of older people (65+ years)
against influenza. In Wales in 2018/19, influenza 		
vaccination uptake was 68.3% among those aged
65 years and older and 44.1% among those less
than 65 years in one or more clinical risk groups
(Public Health Wales, 2019).

Mental health and well-being
• Mental health is an integral part of health and
not merely the absence of mental disorders,
with mental illnesses comprising 7.4% of the
global burden of disease [ Whiteford et al., 2013]. 		
Specifically, mental health is a collective 			
state of emotional, psychological, and social
well-being that contributes to a successful capacity 		
to cope with normal life stresses (emotional
resilience), realise one’s own potential and make 		
contributions to the community.
How is mental health and well-being affected by winter
conditions?
• Studies have shown that more than 70% of the
general population experience some seasonal
influence on their mood, sleep, or behaviour 			
[Basnet et al., 2016]. In a US and Australia 			
time-series study, mental health problems and
sleeping queries on Google were found to be up to 14%
higher in winter than summer [Ayers et al., 2013],
which is consistent with observed peaks in seasonal 		
affective disorder (SAD) in early winter and in hospital 		
admissions for depressive episodes in bipolar disorder 		
[Geoffroy et al., 2014].
• SAD is characterised by periodic depression during
the same season annually, with symptoms including 		
changes in energy level, sleep duration and appetite, 		
reduced social activity, suicidal thoughts, and loss
of interest in activities [American Psychological 		
Association, 2017; Basnet et al., 2016]. Although
the etiology of SAD is not certain, it is thought to
be related to natural sunlight levels and vitamin D 		
deficiency, with natural sunlight regulating the human 		
circadian clock that regulates many systems and organs
[Manfredini et al., 2018], including the immune
system and the sleep/wake cycle [Beersma & Gordijn, 		
2007; Mate et al., 2014].

• One study has found that longer and darker
nights over winter have a greater impact on general 		
mental well-being for those with dementia, leading to 		
increased restlessness, anxiety and disruptive
behaviours [Joseph et al., 2013].
• One study has found that at lower temperatures,
there is a higher prevalence of a few subtypes of
mental disorders and illnesses, such as general
anxiety, obsessive compulsive disorder, panic disorder, 		
and bulimia nervosa [Basnet et al., 2016], although this 		
was not found explicitly during winter
[Shiue et al., 2016].

Injuries and accidents:
falls and road traffic incidents
• Injuries can be described as intentional
(e.g. self-harm, interpersonal violence, suicide)
and unintentional (e.g. falls, burns, natural disasters, 		
road traffic crashes).
• Injuries due to slips, trips, and falls are a major
public health burden and are the second leading 		
cause of deaths due to unintentional injuries
worldwide [Haagsma et al, 2016]. Falls in older
people aged 60 and over are a particular public
health challenge [Gribben et al., 2009].
• Hip fractures are the most common serious
injury associated with falling in older people,
with most hip fractures related to falls [Parker
and Johansen, 2006]. Other consequences of
falls include mild to severe injuries i.e. bruising, 			
reduction of activity and loss of autonomy
[Terroso et al., 2014].
• Road traffic crashes are one of the leading
causes of death worldwide with 1.35 million
fatalities from traffic crashes each year
[WHO, 2018a], particularly among children and
young adults (aged 5 to 29). Other consequences
of road traffic crashes include economic loss in
vehicle costs, disability, reduced quality of life,
and minor trauma and injuries, especially to the
head and neck region.
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How are injuries and accidents affected by winter,
including weather conditions of snow and ice?
• In Canadian and American studies, 18 to 64 year
olds were twice as likely to receive hospital care
for fall-related injuries on days preceding snow
and icy rain, particularly whilst commuting to work 		
between 7am to 10am [Gevitz et al., 2017;
Morency et al., 2012].
• Most studies have found that less severe road
traffic injuries increase during rain and snow
[Andrey et al., 2013; Seeherman & Liu, 2015]
due to more difficult driving conditions and greater
tyre wear [Usman et al., 2010].
• A Canadian study using vehicle insurance and
police records found both rainfall and snowfall
were associated with over 64% more collisions
and 74% more injuries [Mills et al., 2011].
• Drivers may deal with wintery conditions in
numerous ways, with some choosing to equip
their vehicles with spike tyres or chains to create
more grip [Bardal & Jørgensen, 2017], or they
may use other modes of transport.
• The majority of falls and hip fractures occur
at home, particularly among older people
[Chow et al, 2018]. Colder temperatures and
weather can lead to more time spent indoors
and less physical activity/performance
[Hayashi et al., 2017], which is associated 			
with slower reaction times and bone density loss in 		
the elderly [Atherton et al., 2005]. Subsequently, this 		
can contribute to the increased occurrence of falls
[Chow et al., 2018], leading to higher healthcare costs 		
[Gyllencreutz et al., 2015].
• Fall occurrences vary by the time of day,
with significantly more falls during the daylight
hours, particularly in the morning during
commuting [Chow et al, 2018]. The increased risk 		
of injuries is associated with reduced daylight hours
and poorer visibility in winter. Fall occurrences are also 		
higher on weekdays in the elderly [Chow et al, 2018], 		
which may be the result of less physical activity 		
and social support for the elderly during weekdays
[Turner et al., 2011].

Hypothermia
• Hypothermia occurs when the mean body
temperature falls below safe levels required 			
for the typical function of vital organs
(≤ 35°C) [Stares & Kosatsky, 2015; WHO, 2011].
In many cases, hypothermia is unintentional and
the consequence of sudden immersion in cold
water or excessive exposure to cold temperatures
or secondary to impaired thermoregulation
(e.g. age, alcohol or drug use) [Procter, Brugger & 		
Burtscher, 2018; Stares & Kosatsky, 2015].

• People experiencing homelessness are
particularly vulnerable to exposure to
extremely low temperatures, with deaths caused
by hypothermia accounting for 3.5% of total
deaths among the homeless in Poland, 13 times
higher than the general population
[Romaszko et al., 2017].

Loneliness and social isolation
• Around half of all adults in Wales have experienced
at least some feelings of loneliness, with 17%
reporting that they were lonely [Statistics for Wales, 		
2018a].
					
• Living alone, not being married or in a civil
partnership, using the internet (for young age
groups), having worse general health or a limiting
long-term illness, having few social connections,
and having infrequent social contact are all
associated with loneliness [Holt-Lunstad et al., 2015].
• According to the Community Life Survey and
National Survey for Wales in 2017, younger people
aged 16 to 24 years living in England and Wales are 		
more likely to be lonely than older adults [Statistics
for Wales, 2018a]. However, older people are 			
particularly vulnerable to loneliness and social isolation 		
due to worsening physical health, greater likelihood
of living alone, the death of spouses and partners, and 		
having fewer relationships [Victor & Bowling, 2012].
• Findings from a meta-analysis highlighted that
people experiencing social isolation have a 29%
higher risk of mortality compared with those who
have ‘adequate’ relationships [Holt-Lunstad, 2015].
• Older people who report that they are
experiencing social isolation are more likely to
be admitted to hospital for heart failure [Cené et al., 		
2012] and RDs in winter [Jordan et al., 2008].
Other health outcomes associated with social isolation 		
include: developing coronary heart disease and stroke 		
[Valtorta et al., 2016]; depression and reduced quality
of life [Courtin & Knapp, 2017]; high blood pressure 		
[Hawkley et al., 2010] and declining cognitive
function [Boss et al., 2015]. Those experiencing
social isolation are also more likely to use health
care services including visits to general practitioners 		
[Gerst-Emerson, 2015].
• Older people living with loneliness often find
it difficult during winter, with adverse weather 			
conditions and shorter, darker days resulting in
spending more time indoors and having less social 		
contact with other people, exacerbating social
isolation. It is estimated that more than 500,000
people aged 65 and older in the UK are expected 		
to feel lonely during the Christmas holidays, with
52% feeling Christmas is a normal day [Age UK, 2018].
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3.2. Risk factors for winter-related
morbidity and mortality
Older age
• The elderly are particularly vulnerable to health
effects of the cold due to natural reductions in 			
thermoregulation [Castellani & Young, 2016;
Szekely, & Garai, 2018], which is further exacerbated 		
by the use of medication for chronic health
conditions and alcohol consumption during periods
of cold weather [Gronlund et al., 2018].
• Older people are less likely to follow home heating
and warmth protection advice (e.g. wearing a
blanket, due to associations with older age)
[Day & Hitchings, 2011] or are less able to make
suitable adaptions to protect themselves against
cold exposure. For instance, older individuals
may struggle to put on thermal clothing, prepare
warm food, or use modern heating technology to
heat the home or pay their fuel bill [Day &
Hitchings, 2011].
• Factors that influence an older person’s ability
to keep warm and well were highlighted in the
Keeping Warm in Later Life (KWILLT) project
[Tod et al., 2013]. Findings indicate that the
elderly are more likely to have pre-existing beliefs
and experiences relating to being cautious around 		
spending money, and embracing the cold rather
than adhering to heating recommendations during 		
winter. Some elderly residents viewed heating as
a luxury [Tod et al., 2013]. Other barriers included
a lack of awareness about the link between health
and heating, and the challenges of using
technology involved with keeping warm, such as
boilers, thermostats, and fuel payments.
• Winter weather such as snow and ice can decrease
older people’s mobility and routine activities
[Hjorthol, 2013]. Staying indoors for a long period
can increase the risk of becoming physically
frail characterised by inactivity, reduced dexterity
and mobility, and greater loss of muscle mass,
strength and bone density [Atherton et al., 2005].
• A number of field studies suggest that older
adults living in cold homes and conditions are 			
more likely to have low levels of physical activity 		
and performance (e.g. grip strength, leg strength
and balance) resulting in increased rates of
fall-related injuries [Hayashi et al., 2017].
Consequently, older residents may be more

vulnerable to severe injuries occurring at home 		
throughout the winter period [Kojima et al., 2008; 		
Morency et al., 2012; Yeung et al., 2011].
• Evidence from the English Longitudinal Study
of Ageing [Gale, Westbury, & Cooper, 2017] has
found that loneliness and social isolation among
older people are associated with: an increased risk
of becoming physically frail; declining functionality;
and a variety of adverse physical health outcomes
which are more common during the winter season 		
[Courtin & Knapp, 2017].

Gender
• Evidence exploring gender differences in
winter vulnerability is inconsistent. In England
and Wales in 2017/18, females accounted for 56.1%
of excess winter deaths and males for 43.7%.
[ONS, 2018a]. This variation is partly explained
by differences in age distribution, with a higher 		
proportion of women aged 85 years and older.
In Scotland, a population study found a greater
seasonal variation of CVDs in women compared
with men [Stewart et al., 2002], although this has 		
not been consistently found outside of Glasgow.
• Younger females may be at a greater risk of
morbidity and mortality during winter due to
altered thermoregulatory responses to the cold
as a result of hormonal changes relating to the 			
menstrual cycle and use of oral contraceptive
[Castellani & Young, 2016]. Such changes can
increase blood flow and vasoconstriction and
can also disrupt circadian rhythms and sleeping
patterns [Castellani & Young, 2016]. In turn, this
may increase women’s vulnerability to CVDs
during winter. In contrast, other studies indicate
that females may be less vulnerable to cold
exposure due women typically having greater
body fat percentages that provides insulation
during cold exposure [Castellani & Young, 2016].
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Existing chronic conditions
• Individuals with pre-existing health conditions
(e.g. rheumatoid arthritis) have frequently
reported worsening of their pain and joint stiffness
with falling temperatures and damp weather
[Deall & Majeed, 2016]. Exposure to colder conditions
in December and January has been linked to more 		
negative perceptions of one’s own arthritic
symptoms [Hawley et al., 2001], with older adults 		
reporting nearly twice as many arthritic problems
whilst living in cold housing [Croxford, 2009].
• Improving the thermal comfort in the home
often appears to improve arthritic symptoms
and reduce levels of pain experienced by older
adults, as observed in the Warm Front Scheme
[Dear & McMichael, 2011].
• Studies have demonstrated that people
with diabetes and pre-diabetes experience
more cold-related cardiovascular and
respiratory symptom exacerbations, especially
cold-related chest pain and dyspnoea [Ikaheimo,
et al., 2017], and increased peaks of mortality
during cold temperatures and weather
[Yang et al., 2015].
• Studies conducted in Germany and China found
that cold temperatures were associated with 			
vasoconstriction, elevated blood pressure, and
several other blood markers in patients with
diabetes, eliciting cardiac symptoms [Hampel
et al., 2009; Li et al. 2014; Yang et al., 2015].

Homelessness
• Between 2013 to 2017 in England and Wales, there
was no significant seasonal pattern of mortality
among the homeless [ONS, 2018a].
• Causes of homelessness in the UK include a range
of factors such as personal vulnerabilities, such as 		
mental ill health; adverse experiences and addictions; 		
and adverse social and economic conditions, such as 		
changing housing market conditions, unemployment, 		
and (childhood) poverty .
• In Canada, there are significantly higher rates
of attendance at Emergency Department (ED)
for cold-related injuries among homeless men
compared to men on low-incomes, with the
majority of injuries related to frostbite
[Zhang et al., 2019]. People experiencing
homelessness have less protection against the
health complications of the cold weather, leading
to an increased risk of elevated blood pressure
and vasoconstriction [Kellogg & Horn, 2012],
cold-related injuries [Zhang et al., 2019], and
cold-related deaths.

• Homeless populations in high-income countries
are at significantly increased risk of all-cause
mortality, death due to injury and poisoning,
and have a greater disease burden for infections, 		
mental health, cardiovascular conditions, and
respiratory conditions compared to the general 		
population [Aldridge et al., 2018].
• Health inequalities are exacerbated by the impacts
of not being able to access or obtain timely medical 		
care, mental health care, prescription medications,
and dental care, all of which can increase the risk
for morbidity and mortality. For instance, 73% of 		
homeless adults in the US report having at least one 		
unmet healthcare need in the past year, whilst around 		
half of homeless adults report two or more [Baggett et
al., 2010].

Vitamin D levels
• Sunlight exposure on skin is the main source of
daily vitamin D, which is essential for optimal
health and healthy bones, and associated with
reduced risk of various cancers, muscle weakness, 		
autoimmune diseases, hypertension, and depression 		
[Holick, 2016]. However, during the winter months 		
(November to March), shorter daylight hours and 		
people spending more time indoors lowers the
amount of vitamin D individuals attain from
sunlight, resulting in a higher prevalence of
individuals with vitamin D deficiency at the end
of winter across all ages [Cashman et al., 2016;
Chatfield et al., 2007; van Schoor et al., 2018].
• Lower levels of vitamin D is associated with
increased cardiac risk and mortality [Abrignani et
al., 2009], increased risk of severe complications
from falls among older adults [Pludowski et al.,
2018], COPD and asthma exacerbations [Jolliffe et 		
al., 2018; Wang et al., 2019], and increased risk of
viral infections in winter including influenza infections 		
[de Gruijl & Pavel, 2012].
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Cold housing

Fuel poverty

• Older men with three or more existing medical 		
conditions, lower grip strength, poor respiratory
health (such as respiratory infection or chronic lung 		
disease), and social isolation are more likely to live
in cold homes. Having difficulties in meeting heating 		
costs, staying in bed longer in order to stay warm, and 		
being unable to keep the living room
comfortably warm are associated with an increased 		
risk of winter mortality [Sartini et al., 2018].

• In colder conditions, when the need for energy/
heating is the greatest, living in a comfortably
heated home is regarded as a protective factor
for human health [Liddell & Morris, 2010]. In
contrast, living in cold and thermal inefficient
housing for a long period can have a detrimental
impact on physical health, especially for the elderly
and young children, with people in fuel poverty 		
significantly more likely to report poor or fair health
status [Lacroix & Chaton, 2015].

• Evidence from community trials in New Zealand
has shown that children with respiratory illnesses
(e.g. asthma) experience more exacerbations and 		
frequent asthmatic symptoms and lung problems
when living in cold and damp housing [Howden-		
Chapman et al., 2008].

Other housing characteristics
• Modifiable aspects of housing such as physical
dwelling features (type, size, and age), household 		
characteristics (tenure, income) and energy
performance (heating system, insulation, and 			
performance rating levels) determine indoor
temperatures during cold conditions [Baker et al.,
2016; Hales et al., 2012; Hamilton et al., 2015].
• In New Zealand, a study investigating seasonal
mortality in relation to social factors has found
evidence that excess winter mortality significantly 		
varies by house tenure, with individuals living in
private rented housing being at the greatest risk 		
[Hales et al., 2012], with a particular concern for
children [O’Sullivan et al., 2017]. However,
New Zealand has a relatively poor quality housing
stock, with private rented dwellings being less energy 		
efficient and having higher fuel costs compared to
other tenures (i.e. owner-occupied housing)
[Howden-Chapman, 2015].
• One UK study found living in a non-owned home
(e.g. social housing and privately rented 			
accommodation) was significantly related to
poorer respiratory function, especially for the
elderly and individuals with existing lung problems 		
[Webb et al., 2013].
• In a French study, elderly residents living in
residential care and nursing homes were
significantly more at risk of winter mortality
than those living in non-nursing residences,
even though this subpopulation is generally
cared for and rarely exposed to outdoor cold
weather, inferring a potentially vulnerable
subgroup [Phu Pin et al., 2012].

• Cold homes can lead to other negative effects
due to difficulties in staying warm, social isolation, 		
financial burden causing stress and malnutrition,
reduced educational attainment, and reduced 			
emotional well-being [Hills, 2012; Roberts, 2008].
• In a UK study comparing fuel poverty between rural
and urban areas [Roberts et al., 2015], the analyses 		
found that rural households are, on average, 			
more vulnerable to energy price increases than
urban households. Specifically, in rural areas, there
are fewer households with access to the main gas 		
network or other cheaper fuels and therefore, they
are often more reliant upon expensive fuel types
such as oil, LGP gas or electricity, which can result
in higher energy bills [Roberts, 2008; Roberts et al., 		
2015].
• Households on incomes below 60% of the
average national income are classed as low
income [Bridgeman et al., 2016]. There is a
social gradient in fuel expenditure, with households
on low income spending a higher proportion of 		
their income on energy than those on higher
incomes. Households on low income are less likely
to invest in better energy-efficient technologies
(e.g. cavity-wall insulation, double glazed windows, 		
modern electronic appliances) in order to make the
homes easier to heat and cheaper to run [Schleich, 		
2019].
• Households on low incomes are more likely
to reside in low-priced dwellings and in privately
rented accommodations, which often come with
high fuel costs [Grosche, 2010].
• Households using a pre-payment meter are
twice as likely to be unable to afford to heat their
home adequately [Bridgeman et al., 2016] and
more likely to be on a low-income [Vyas, 2014]. 			
Specifically, a quarter of all households using
prepayment meters are fuel poor, compared to
less than one in ten paying by direct debit and one
in six paying by credit [Hills, 2012].
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3.3. Interventions to improve health
and well-being during cold weather and
reduce winter pressures
Advice on energy and keeping warm
• Interviews with older age groups have indicated
that there is a lack of knowledge of the risks to health 		
associated with cold temperatures and weather,
with many not receiving related advice or support
[Grey, et al. 2017; Tod et al., 2013; Chalabi et al., 2015].
• Advice is a simple low-cost intervention that can
help households understand their energy use,
the health consequences of cold and severe
weather, and how to use heating technology
and controls to keep warm in their home during
the colder months.

Housing and energy efficiency
improvements
• Studies, including a Cochrane review, evaluating
the health impacts of energy efficiency interventions 		
have shown that most single upgrades lead to
relatively small increases in indoor temperature,
and consequently, impacts on health [Maidment
et al., 2014; Osman et al., 2010; Thomson et al., 2013]. 		
For example, in a randomised controlled trial in
New Zealand [Howden-Chapman et al., 2007],
insulating homes in low-income communities
improved bedroom temperatures during the
winter (0.5°C) and decreased energy consumption
by 19%. In relation to health, insulating existing
houses led to a significantly warmer, drier
indoor environment and resulted in improved
self-rated health, self-reported wheezing,
days off school and work, and visits to general 			
practitioners as well as fewer hospital admissions
for respiratory conditions [Howden-Chapman et al., 		
2007].
• Across England, the evaluation of the health impacts
of the Warm Front scheme found no evidence of 		
changes in physical health, yet there were
improvements in mental health and psychosocial 		
outcomes following energy efficiency improvements 		
[Gilbertson et al., 2012; Liddell & Guiney, 2015].
Recipients of the scheme received new heating
systems or significant heating repairs, dwelling 		
insulation or both [Gilbertson et al., 2012]. As a result, 		
recipients of energy efficiency improvements were 48%
less likely to report high levels of psychological distress 		
after the intervention (using measures of mental well-		
being GHQ-12) [Green & Gilbertson, 2008], and had 		
better financial security, more disposable income, 		
reduced stress and higher thermal satisfaction/comfort.

Financial help to
increase warmth and health
• The Winter Fuel Payment (WFP) programme
provides additional annual income (£200 to £300) 		
between November and December to help with
increasing fuel costs for households with older people 		
(> 65 years as of 2019), who are particularly vulnerable 		
to the effects of cold weather and tend to live in
energy-inefficient homes. Although payments are 		
unconditional, and therefore can be spent on any
goods and services, labelling the cash payment as 		
“winter fuel” encourages recipients towards
spending more (47% of the payment [Beatty et al., 		
2014) on fuel and thus, raising indoor temperatures
and reducing excess winter deaths.
• Notably, the only eligibility criteria for WFP is
age, regardless of the number of people living in
the home or the level of income the occupiers
have. However, since 2010, the eligibility age
condition was raised from >60 years to >65 years
due to WFP not being a well-targeted expenditure 		
intervention. As a result, studies have found that
raising the cut-off age for WFP eligibility has had a 		
negative effect on the health of households that
were once, but are no longer eligible [Crossley &
Zilio, 2018].
• A modelling study evaluating the health and
economic costs of heating energy efficiency 			
interventions and WFPs found that energy efficiency 		
interventions with similar annual costs to current 		
WFP payments (estimates between £2-3B [Angelini 		
et al., 2019]) would achieve greatest improvements 		
to indoor temperatures and health [Armstrong et
al, 2018]. However, WFP may still have important 		
benefits to healthy individuals under certain
circumstances [Angelini et al., 2019]; at least until 		
energy efficiency investments are implemented.
• Another policy initiative introduced to tackle
fuel poverty within Great Britain (England, Wales,
and Scotland) is the Warm Home Discount Scheme 		
[Stockton & Campbell, 2011]. Under the 2010
Energy Act, energy companies are required to
provide a fixed annual discount (£140) on electricity 		
bills to help the ‘core group’ of low-income
households with elderly residents and a
‘broader group’ of vulnerable populations, who
are at most risk of falling into fuel poverty and
living in cold temperatures.
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• Another UK intervention to increase indoor 			
temperatures is cold weather payments, which
are cash transfers paid to households that are 			
already entitled to certain benefits (i.e. Income
Support, income-based Jobseeker’s Allowance,
income-related Employment and Support
Allowance, Universal Credit, or Pension Credit)
when there have been periods of cold temperatures 		
[Foster & Kennedy, 2016]. Specifically, households 		
automatically receive a fixed payment of £25 a
week when the average temperature is 0˚C or
less for seven consecutive days by a local
weather station, to help with additional fuel and
energy spending between November and March.

Influenza vaccination
• Influenza vaccinations are considered one of the
most effective measures to prevent influenza 			
circulation, transmission and infection and reduce
its severe health outcomes [World Health
Organization, 2018b].
• Vaccine effectiveness largely depends on the
extent to which the circulating virus strains match
the strains covered by the vaccine, as well as the
timing and type of vaccination, and the age and
pre-existing immunity of the individual being
vaccinated [Lukšić et al., 2013; Tricco et al., 2013; 		
Costantino & Vitale, 2016].
• In the influenza season of 2014/15, there
were considerable concerns over the influenza
vaccine’s effectiveness for the circulating influenza 		
A(H3N2) strain, with 80% of the virus differing
from the vaccine [Pebody et al., 2015]. While the
vaccine effectiveness against influenza A(H3N2) 		
was low (~30%) across the US, Canada and Europe, 		
retrospective studies provided evidence that the 		
influenza vaccine offered significant cross-protection 		
that substantially reduced the number of
influenza-associated hospitalisations. However,
as the protection of the vaccine effectiveness
was greatly reduced, there were also high levels
of mortality and hospitalisation associated
with influenza A(H3N2) among older adults
[Pebody et al., 2015; Schaffner et al., 2018].
• Vaccine effectiveness was similar for the
2017/2018 influenza season, with generally
high protection against influenza B viruses but
lower protection than expected in preventing
influenza A(H3N2) infections [WHO, 2018b]. Low
vaccine effectiveness (10.1%) was associated
with excess winter mortality among older adults
in England and Wales [Office of National Statistics, 		
2018] and in the US [Schaffner et al., 2018].
• Although all age groups can be infected by
influenza viruses, infections are more likely to
result in severe disease for those aged under 65
with chronic illnesses, children under six months 		
of age, older adults aged 65 and over, and pregnant 		
women [Public Health England, 2019a].
				

• Incidence of influenza infection is the highest
amongst children aged between 2 to 17 years, 			
with children aged 2 to 4 years reporting higher
rates of influenza-like illnesses than all other age 		
groups [Fowlkes et al., 2012; Fraaij & Heikkinen, 2011].
As a result, numerous countries have introduced a 		
routine childhood influenza vaccination programme 		
for healthy children aged between 6 months to
18 years [Usonis et al., 2010].
• In Mexico, there have been significantly lower rates
of hospitalisation and influenza-associated
mortality (by 53%) in children under the age of
five after receiving influenza vaccinations as part
of the National Immunization Programme
[Sanchez-Ramoz et al., 2017].
• In Germany, modelling studies have estimated
that routine influenza vaccinations for children 			
(assuming 50% coverage) would prevent up to
16 million cases of influenza across all age groups,
resulting in fewer prescriptions of antibiotics
(1.7m), and hospitalisations (167,000) – with
about 60% of influenza-related hospitalisations
being prevented in adults and the elderly over
a 10 year period [Damm et al., 2015].
• A number of studies piloting universal
influenza vaccinations within English primary
schools have reported direct and indirect
protection to both the individual child and
vulnerable contacts, by reducing the risk of 			
transmission, as well leading to reduced health
service use (e.g. GP consultations) for
influenza-like illnesses across the wider
population [Pebody et al., 2015]. This was also
the case with other national programmes rolled
out for primary school-aged children in
Europe, including Finland and Wales, although
results in the USA for the 2015/16 season did
not show this [Pebody et al., 2018].
• There are increasing reports of low levels of
influenza vaccination uptake among young
children, with one UK study reporting less than
40% of preschool children aged 2 to 4 from
England and Wales were vaccinated against
influenza in 2016 [Hardelid et al., 2016].
This is consistent with official statistics of
seasonal influenza vaccination uptake in the
2018/19 season, with 42% of 2 and 3-year-olds 			
vaccinated in England, and nearly 70% of 			
children aged 4 to 10 vaccinated through primary
schools’ programmes [Public Health England, 2019b]. 		
Preschool children are being offered vaccines through
their general practitioner, although there are
several barriers reported by family members
including fear, misinformation and mistrust,
or the inconvenience of attending for an
appointment [Bhat-Schelbert et al., 2012].
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• Findings from several observational and
intervention studies have shown that
influenza vaccinations for those with at least
one chronic condition can reduce the risk of
contracting influenza and reduce hospitalisations
and mortality during winter, especially for those
with chronic heart or lung diseases [de Diego
et al., 2008; Huang et al., 2013; Lall et al., 2016].
• A Cochrane review (2010) indicated that
influenza vaccinations in healthcare workers
did not result in reduced laboratory-confirmed
cases of influenza, hospitalisation or
influenza-associated mortality among patients
[Thomas, Jefferson and Lasserson., 2010].
Conversely, other systematic reviews have
indicated that vaccinating healthcare professionals
can enhance patient safety and provide a
protective effect for patients [Burls et al., 2006;
Dolan et al., 2013]. One review reported a
pooled estimate (from four observational
studies) of influenza vaccinations leading to
a 29% reduction in influenza-related deaths
and 42% reduction in influenza-like illnesses
among patients [Ahmed et al., 2013].

Hygiene advice on preventing the
transmission of influenza
• A Cochrane systematic review found that
improving routine handwashing behaviours
among younger children, who are the least
capable of hygiene behaviour themselves and
have greater social contact, resulted in the
greatest reduction in influenza virus
transmission [Jefferson et al., 2011].
• A number of staff educational programmes
on handwashing in day-care centres (among
senior adults and children) was effective in
significantly reducing infection rates [Falsey,
1999; Krilov, 1996]. Although it is commonly
believed that adding antiseptic soaps or
virucidals to normal handwashing can help
reduce infection transmission, its effectiveness
in reducing influenza infection rates remains
unclear [Jefferson et al., 2011].
• Internet-based interventions to modify
handwashing behaviours have been highlighted
to increase handwashing among children and
reduce influenza virus transmission [Yardley et
al., 2011]. One study in England found that
encouraging adults to take part in four weekly
web-based sessions that provided information
on the role of handwashing on influenza
infections, significantly reduced the number
and severity of influenza-like-illnesses for both 			
themselves and other household members in the 		
following 4 months [Little et al., 2015].

• Multi-faceted interventions comprising
education programmes to promote
handwashing, timely reminders, and feedback,
result in sustained improved hand hygiene practice 		
within clinical and healthcare settings [Kingston
et al., 2016]. Notably, electronic devices which 			
automatically count and monitor hand hygiene
compliance have been particularly useful within
hospital wards [Koff et al., 2011].
• It is also recommended for employees to stay
home from work when experiencing
influenza-like illnesses to reduce the spread of
influenza transmission. One review estimates
that up to one in six influenza transmissions
events occur in the workplace, with transmissions
in schools being 2 to 3 times higher than in
workplaces [Edwards et al., 2016]. Therefore,
social interventions encouraging sick employees
to stay home and seek health advice could
be important, with one modelling study from
the United States indicating that influenza
infections rates in the workplace could reduce
up to 40% [Edwards et al., 2016].

Vitamin D supplementation
• Several systematic reviews and meta-analyses
show that higher levels of vitamin D are
associated with better protection against
influenza infections and are beneficial to
respiratory health [Bergman et al., 2013;
Martineau et al., 2017]. For example, whilst
infants are particularly vulnerable to the severe 		
complications of influenza, infants given daily
high-doses of vitamin D for 4 months are
significantly less likely to contract influenza
and experience shorter durations of seasonal
influenza illnesses and infections (A viruses)
than infants receiving low doses [Zhou et al., 2018].
• The beneficial role of vitamin D is also seen
in randomised controlled trial findings among
healthy children [Urashima et al., 2010] and
adults [Berry et al., 2011], although individuals 			
with Vitamin D deficiency might benefit more
from supplementation [Martineau et al., 2017].
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Falls prevention / Walking and exercise
interventions for older adults
• A Cochrane review showed that exercise
interventions can reduce the rate of falls and risk
of hip fractures among older people [Gillespie et
al., 2012], with interventions containing
multiple exercise types, whether at group classes 		
(e.g. Tai Chi) [Taylor et al., 2012] or individually
conducted at home [Hwang et al., 2016], showing
the greatest benefits.
• In another review and meta-analysis of global
research, falls prevention exercise programmes 		
including moderate to high challenge balance
exercise (more than 3 hours/week) had the
greatest protective effects for community-dwelling 		
older adults [Sherrington et al., 2017].

Protective clothing
• The combined use of gloves, hats, and scarves
was identified as the most important clothing
items for protection against cold-related
mortality, since they protect body areas most
involved in determining blood pressure response
to the cold. Although the number of layers worn 		
increased with cold weather, clothing layers were not
correlated with winter mortality, indicating
wearing key clothing items rather than layers
offers the greatest thermal protection [Donaldson
et al., 2001].
• In a Canadian study [Li et al., 2009], young and
middle-aged people were asked to wear
different clothing outfits of hats and/or trousers
and were exposed to intermittent cold periods of
-5°C for 15 minutes, with 25 minutes of
rewarming after each period. Findings suggest
that periods of cold exposure can result in
significant increases in blood pressure but
wearing a hat can reduce this effect and provide
faster recovery time when in warm conditions
(e.g. indoors) [Li et al., 2009]. Wearing an extra
pair of trousers also provided similar protective
effects, but less prominent than wearing a hat.

Anti-slipping devices
• The use of anti-slipping devices can be useful
in the prevention of falls in icy or snowy
weather conditions. For example, pedestrians
(aged between 27 to 67 years) using
anti-slipping devices on daily walking activities
during snowy and icy conditions in Sweden
walked longer distances, increased walking
mobility and balance, and experienced fewer
falls compared to people not using anti-slipping
devices [Berggård & Johansson., 2010].

• The performance of winter footwear can
vary depending on a range of winter surface
conditions, with a pilot study indicating that
soft (but compressed) snow was the most
challenging to walk on across six styles of
winter footwear [Hsu et al., 2016]. Similar
findings from a Swedish study showed that
ice covered with snow lead to balance challenges
while walking [Gao et al., 2008].

Healthy behaviour interventions
• According to a German study, approximately
80% of chronic diseases could be prevented
by being physically active (>3.5hours per week),
not smoking, maintaining a BMI below 30, and
adhering to a healthy diet consisting of high
intake of fruits, vegetables, and low meat
consumption [Ford et al., 2009].
• In the UK, adults exhibiting these four healthy 			
behaviours and not drinking alcohol excessively
are four times less likely to die from all-causes
and three times less likely to die from CVDs
[Kvaavik et al., 2010].
Community-based healthy behaviour interventions
• Community-based interventions have been
observed to be particularly effective in
improving healthy behaviours at population-level.
For example, findings from the Heart of New
Ulm Project (HONU), a community-based
project in Minnesota, have shown significant 			
improvements in cardiovascular risk factors
(i.e. blood pressure, LDL cholesterol, and glucose 		
levels) and mortality risk [Benson et al., 2019].
In this local project, there were healthcare,
community and workplace interventions at
multiple levels designed to reduce CVDs.
The community was served by one health system
and was encouraged to partake in heart health 			
screening and community health challenges
(e.g. nutrition, physical activity, and weight 			
management), supported by social marketing
campaigns, cooking demonstrations, educational 		
programmes, and worksite wellness
programs and policy (e.g. healthy vending). 			
Subsequently, the multi-levelled intervention
significantly increased physical activity (+7.7%)
and recommended daily fruit and vegetable 			
consumption (+11.2%) across the New Ulm town
over 6 years [Benson et al., 2019].
• There are similar findings in other
community-based healthy behaviour interventions
in the Netherlands, with physical activity increasing
by 2 hours a week (e.g. walking and cycling)
among women by promoting local walking routes
and guides, and media exposure of the benefits
of exercise [Wendel-Vos et al., 2009].

18 | Improving winter health and well-being and reducing winter pressures in Wales

Technology-based lifestyle interventions

Transport-related interventions

• Technology-based approaches (e.g. internet,
mobile devices and applications, telehealth,
and wearable devices) offer the potential to
improve accessibility and low-cost provision
of prevention interventions in real-time to
improve lifestyle. In a 6-month text-messaging
program (Text4Health) in New Zealand [Dale
et al., 2015], adults with coronary heart disease
who received daily text messages related to
healthy behaviours (e.g. physical activity,
healthy diet, smoking cessation, and alcohol
use) on heart health had a significant positive
effect on adherence to healthy behaviours (≥3)
and medication after three months, resulting in
lower LDL cholesterol levels after six months.

Gritting roads

• The feasibility and acceptability of tailored
packages of text messages for other chronic
conditions have been supported by findings
in New Zealand [Dobson et al., 2018]. In this study, 		
adults with poorly controlled diabetes received
text messages to motivate and engage in
behaviours to successfully self-manage diabetes
(e.g. control of glucose levels by eating the
right foods). Findings show that after receiving
the intervention for nine months, adults
significantly improved glycaemic control,
health status, and perceptions of illness
[Dobson et al., 2018].
• Research from the US has shown that obese
individuals receiving automatic and tailored
text messages (related to diet, nutrition, or
eating) significantly increase their fruit and
vegetable consumption (i.e. up to 4 portions
a day) [Afshin et al., 2016] and achieved
significant weight loss (2.3kg) [Norman et al., 2013].
• A pilot study in the Netherlands using
internet treatment and therapy programmes
was found to help people with harmful
alcohol consumption to significantly reduce
weekly alcohol consumption, subsequently
leading to numerous positive health outcomes
including fewer problems with memory and
depression [Postel et al., 2010].
Sedentary behaviour
• One study in the US has reported that regular
exercise during the winter period was not
protective against weight gain. Findings show
that individuals gained weight (0.78kg) and
had increased levels of body fat and blood
pressure levels after the holiday season,
regardless of their exercise behaviours (average
of 4.8 hours per week) [Stevenson et al., 2013].
Notably, the study utilised questionnaires to
gather information on physical activity before
and after the Christmas holidays.

• Numerous modelling studies have shown that
winter road maintenance can lead to reductions
in road traffic crashes. For example, a
Canadian study found that providing anti-icing
and pre-wetting operations (salting with ploughing)
on highway routes can significantly improve road
safety by reducing the number of crashes but
found conventional operations of ploughing or
road salting were not as effective if initiated
individually [Fu & Perchanok, 2006].
• A study in the USA found crash rates on
divided highways were reduced by 87% hours
after receiving salting measures [Hanbali and
Kuemmel, 1992].
• Many factors are involved in road safety during
winter weather, such as poor visibility,
low air temperature, high wind speed, long
weather exposure, poor road surface conditions,
and a lack of driver safety behaviours.
These factors contribute to the effectiveness
of winter road maintenance, as identified by a
Canadian modelling study [Usman et al., 2012].
• Road conditions can vary hour by hour within
a snow storm or severe winter weather, and
the combined maintenance operations of
ploughing and salting can significantly improve
road surface conditions and reduce the risk of
traffic crashes, although the risk can fluctuate
with changing road conditions [Usman et al., 2012].
Encouraging the use of winter tyres
• Winter tyres with additional metal spikes in
the tread (studded tires) are intended to offer
extra grip when driving on roads covered with ice
and snow [Tuononen & Sainio, 2013], though
studies have reported that studded tyres only
provide a slight safety benefit related to road
traffic injuries [Strandroth et al., 2012].
• In a study in Finland, there was no significant
difference between tyre types (studded
verses unstudded winter tyres) in preventing
road fatalities during the winter months, though
the number of fatal crashes were slightly lower
for studded tyres on ice than on other surfaces
and with other tyre types [Malmivuo et al., 2017].
• In Norway, reduced use of studded tyres in five
cities between 2002 and 2009 increased the
number of police reported injury incidents
during the winter months by 2% [Elvik &
Kaminsha, 2011].
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Social isolation and loneliness
• Older adults are the most likely to be living alone
and therefore at the greatest risk of social
isolation [Tomstad et al., 2017].
• Elderly residents living in residential care
who interacted with family and friends on a
weekly basis through videoconference
technology experienced lower levels of
loneliness [Tsai et al., 2010]. These findings were
also reflected in an evaluation of a UK
telephone befriending service providing
one-to-one social support, where older
people reported feeling better able to cope
and more confident in reconnecting with the 			
community and people around them [Cattan
et al., 2011].
• Interventions that offer skills development
and productive activities individually or as part
of group activities have also been found to be
effective. Notably, interventions offering older 		
people (aged 70 years and older) computer
training reduced feelings of loneliness in Finland
and Slovenia [Blazun et al., 2012].
• Animal interventions have shown that owning
a pet could provide social support and
companionship for older women
[Krause-Parello, 2012], with human-animal
interaction and attachment found to alleviate
loneliness among older people [Banks & Banks, 		
2005]. This was also the case for older people
living and interacting with robotic dogs in nursing 		
homes in the US and New Zealand
[Banks et al., 2008; Robinson et al., 2013].

• The Spread the Warmth Campaign is a national
winter health and well-being campaign in
Wales established by Age Cymru, raising
awareness of the health impact of cold weather
and winter and encouraging the elderly and the
public to take shared responsibility to keep well
and safe during cold weather. As part of the
campaign, Age Cymru offers a one-off grant
of up to £150 for social events for groups of
older people at wintertime (November to
February) through their Winter Celebration
Grant programme. According to Age Cymru,
37 grants were funded across Wales in 2017,
estimated to benefit nearly 2,100 older people
by providing social inclusion through organised
social events.

Homelessness
• Offering homeless people secure housing
as a precondition for any treatment is a key
step to achieving stable health and reducing 			
homelessness. For instance, several studies
have observed that tenants of Housing First
schemes have experienced reduced emergency
care utilisation, reduced criminal activity and
substance use, and improved ratings of
quality of life (DeSilva= et al., 2011; Larimer
et al., 2009).
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04

Epidemiology findings

A range of Welsh data sources were used to gain a
general picture of how winter impacts upon the health
of the Welsh population and services more generally.
The charts included in this section are additional
analyses that are referred to, but not included, within
the main report.

4.1. Hospital emergency admissions
Figures 1 to 4 show trends in emergency hospital
admissions for circulatory disease, mental and behavioural
disorders and falls from injuries (all ages and 65+).

Figure 1. Average daily hospital emergency admissions for circulatory disease, by month, 2015-2017.
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Figure 2. Average daily hospital emergency admissions for mental and behavioural disorders, by month, 2015-2017.
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Figure 3. Average daily hospital emergency admissions for injuries from falls, by month, 2015-2017, all ages.
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Figure 4. Average daily hospital emergency admissions for injuries from falls, by month, 2015-2017, age 65+.
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Figures 5 to 7 show trends for RD, injuries/poisonings
and circulatory disease by quintiles of deprivation
(quintile 1 is the least deprived and quintile 5 the
most deprived). Patterns and sizes of peaks were fairly
consistent across deprivation quintiles for respiratory

conditions and injuries/poisonings. However, for CVDs,
whilst those living in the more deprived quintiles had
higher admissions over time than those in the least
deprived, peaks in admission tended to vary across
deprivation quintiles (Figure 7).
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Figure 6. Average daily emergency admissions for injuries and poisonings, by month and quintile of
deprivation, 2015-2017.
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Figure 7. Average daily emergency admissions for cardiovascular disease, by month and quintile of
deprivation, 2015-2017.
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4.2. Emergency department attendances
Figure 8 shows the trend in the average daily attendances
to emergency departments in Wales from 2015 to 2018

and shows increases in attendances over the summer
months.

Figure 8. Average daily attendances to emergency departments, by month, 2015-2018.
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4.3 South Wales violence
surveillance system
Using the South Wales violence surveillance system, it
was possible to observe the number of police recorded
assaults, emergency department attendances and
ambulance call outs for assaults with injury across South
Wales between 2016 and 2018 (Figure 9). These trends are

presented by age group in Figures 10 and 11 (ambulance
data was not analysed by age group because age
group was unknown for around a third of cases) and by
deprivation quintile in Figures 12 and 13 (deprivation data
was not available for police recorded assaults).

Figure 9. Number of emergency department attendances, police records and ambulance callouts for assault with
injury, South Wales, 2016-2018.
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Figure 10. Number of police recorded assaults with injury, by age-group, South Wales, 2016-2018.
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Figure 11. Number of emergency department attendances for assault with injury, by age-group,
South Wales, 2016-2018.
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Figure 12. Number of emergency department attendances for assault with injury, by deprivation quintile,
2016-2018.
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Figure 13. Number of ambulance call-outs for assaults with injury by deprivation quintile, 2016-2018.
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* Data for November 2017 was excluded since the majority of records were unable to be assigned to a deprivation quintile.

4.4. Fire service call-outs
Figures 14 and 15 present the average number of fires
and accidental fires per day by month from 2013/14 to

2017/18. Whilst numbers of any type of fire decrease over
the winter months, accidental fires peak in December.

Figure 14. Average number of fires (any type) per day, by month, 2013/14 to 2017/18.
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Figure 15: Average number of accidental dwelling fires per day, by month, 2013/14 to 2017/18.
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Interview findings

The findings from nineteen interviews of
multi-disciplinary professionals from organisations
across a range of sectors focused on four key themes:
factors contributing to winter pressures experienced
in Wales; the current plans and systems to manage and
reduce winter pressures; the challenges and issues
of the current systems and approach; and potential
changes and improvements for the future to help
reduce and/or manage winter pressures. All themes
were analysed to identify differences and similarities
of experiences between the sectors, and anonymised
quotes have been included. Within each of these
themes, various subthemes were identified and are
outlined below. Emphasis is given to those themes in
which respondents across sectors reported a consensus,
those which prompted more detailed discussion and
were emphasised as being of importance or for which
there was a clear disparity of perspective between
sectors. This section provides information additional
to that in the main report.

5.1. What is happening in Wales: winter
pressures experienced
Health and care professionals from the health, housing
and third sector, and Welsh Government officials
described their experience and perspectives of the current
factors increasing pressure on health and care services
during the winter months in Wales, focusing on both the
perceived health factors involved and the impact this may
have on their services and sector.

Factors influencing health and well-being
The adverse impact of winter on health was well
recognised across all sectors. Participants recognised
that there was a complex but predictable interaction
of factors related to personal situations and the
environment which contributed to poorer health in
the winter months. There was a consensus that the
population are not adequately prepared and less
resilient to cope with the effects of colder
temperature and inclement weather, which can
exacerbate the risk of RDs (mainly influenza and viral
infections), unintentional falls and cold-related injuries.
Most respondents described the significant impact
of ongoing issues such as poor housing, destitution
and loneliness, which worsen during winter, and which
impact on both mental and physical health by limiting
social opportunities and reducing warmth in homes.

Whilst some respondents focused more on the
seasonal and temperature changes in winter, others
reflected on the "grassroots problems" contributing
to poorer physical and mental health in winter, for
example, the prevalence and challenges of poverty
in Wales. There was a sense among all respondents
in the housing sector that experiencing fuel poverty
and having limited access to affordable heating for
homes (particularly for rural areas) greatly contributes
to the winter health burden. Respondents working in
the Welsh Government highlighted that those living in
areas with higher levels of deprivation or in a cold home
environment are more likely to be at greater risk of illhealth. They suggested that some of the health burdens
in winter are preventable by focusing more attention
on these groups as they are more likely to benefit from
support. Further, one respondent from a third sector
organisation reflected similar concerns that the winter
season aggravates challenges of poverty and further
impacts on health and well-being. However, such factors
were seldom mentioned by respondents in either health
or social care sectors.

“

“Obviously, we’ve got the excess winter deaths but [if]
you take it right back, we’ve got poverty. From the
poverty, we’ve then got fuel poverty which means they’re
going to struggle. The impact that has on their health and
well-being, families, children, attainment, schools… ”
Representative from
Healthy Homes, Healthy People
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Vulnerable groups

Homeless and rough sleepers

Three main vulnerable groups (older people; those
with long term health conditions; and those who
are homeless or rough sleepers) were identified by
participants from across all sectors, which are
discussed in turn.

Two respondents (from health and third sector
organisations) identified a range of health and
psychosocial concerns encountered by people
experiencing homelessness and sleeping rough
on the streets in cold weather, including an
increased risk of cold-related death and injuries
(e.g. hypothermia) and limited access to
healthcare and emergency shelter services.

Older People
Many respondents acknowledged that there were
demographic challenges faced by health and social
care services in Wales, with an increasingly ageing
population with complex long-term care needs. In
particular, there was a clear concern for older people
during the winter months, largely orientated around
their underlying health status, physical frailty, and
ability to independently live and cope at home. Some
respondents felt that older people may be more prone
to severe health complications from being directly
exposed to cold weather, from seasonal viral infections
or from the adverse effect of staying inside for long
periods of time (e.g. increased risk of falls).
Further, respondents in the housing and social care
sector referred to social issues of isolation, especially
a lack of contact or support from family and the
community for everyday tasks, for example difficulties
accessing and using public transport or buying weekly
shopping. A care home manager observed admitting a
higher number of older people to the care home with
lower levels of well-being and mental health conditions
(e.g. depression, anxiety) across the winter months.

“

“We seem to get a lot of people in the winter months into
these beds with depression and anxiety (…) Out of our
seven beds that we’ve got at the moment, I’ve got six in
with anxiety and depression and hallucinations, which is
a high, high number for us. So, I don't know if that’s got
something to do with the winter this year.”
Care Home Manager
Long-term health conditions
Several respondents were aware that there was a high
burden of long-term health conditions such as RDs
over the winter months, which were triggered and
exacerbated by colder temperatures, inclement weather
or influenza infections. Further, one respondent in
healthcare mentioned that if (asthmatic) people are not
routinely engaged with regarding their medication
(e.g. inhaler), they are more likely to suffer worse health
and subsequently be admitted to emergency services.

Understanding the impact of
winter pressures on services
Across all sectors, there was consensus that there are
pressures experienced by services throughout the
year, and that there is also a predictable increase in
demand for services between December and March,
especially on Christmas Day and the months following
(January/February). All respondents from third sector
organisations suggested that they experience greater
demand and referrals for services by vulnerable people
(e.g. rough sleepers, those living in cold homes) over
the winter months, though this could potentially
reduce with better public preparation and all-season
engagement.

“

“It is an all-year-round pressure rather than traditionally
what we think of people being poorly in the winter (…)
the seasons don’t seem to matter anymore; it just
seems to be relentless right through the year.”
General Practitioner
All respondents, and particularly those in healthcare
organisations, experienced a substantial increase in
demand on services during winter with more people
acutely unwell. Several healthcare professionals
described how services struggle to cope with
the volume of patients presenting to emergency
departments, often leading to overcrowding and
lengthy waiting times, and therefore potential knock-on
effects on performance such as delays in patient flow
and escalation. Whilst increased admissions could be
managed if inpatients were discharged earlier, there
was recognition that the growing numbers of frail older
patients with multiple comorbidities required greater
care, and therefore placed additional demands on
services. Further, one respondent described how bank
holidays and festive periods can result in significant
pressure for the system as "nothing happens on bank
holidays", with fewer available staff, breaks in service
delivery (e.g. elective surgery), and challenges of
discharging patients home.
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There was a shared concern amongst health and
care professionals that inappropriate attendance at
emergency departments, for example by those with
non-urgent health problems that could be managed
by primary or community services, resulted in
avoidable additional pressure on services. Whilst some
respondents felt that inappropriate service use was
primarily due to a lack of public understanding of the
alternatives available or what constitutes an emergency,
others suggested that there was little in place to
prevent unnecessary access to emergency services.

“

“A couple of Christmas eves ago, someone came in and
asked me to syringe his ears. I’m not being funny, it’s
Christmas Eve. This is not an emergency or an accident.
“Yeah, I know, but if my ears are blocked, then I might lose
my balance and I might fall off my truck.” But again, this is
not an emergency. But to him, he’s visualised this whole
thing that if he continues to have wax in his ears, he will
become sort of dizzy and might fall off his truck.“
Ex-Senior ED Nurse
Further, there was a clear sense that there was a lack
of capacity, either in medical and nursing staff or
resources (e.g. hospital beds), to successfully meet the
growing demands during winter. Both health and care
professionals often reported being understaffed due
to rising levels of staff sickness, which placed increased
pressure on remaining staff and services resulting in
issues such as difficulties in securing packages of care,
and ‘decimated’ any prior planning for staff recruitment.

“

“It’s a real challenge to staff the wards, and to open extra
beds is also very challenging. So we deliberated about
opening a winter ward in [location removed] for much
longer than we normally do because we were unsure
whether we could get nursing staff to staff it (…) the
challenge this year was whether we could actually staff it,
even if we’ve opened it.”
Consultant, Health Board

5.2. Current approaches and winter
preparations in Wales
Professionals described the current approaches and
planned actions to address the anticipated surges in
demand across the whole system and respond to the
needs of the population and local communities during
the winter months.

Winter preparations and planning
Integrated winter planning
Respondents reported that planning for winter is
undertaken in a timely and collaborative manner across
multiple agencies, including health, social care and
the third sector, to ensure a coordinated approach
to anticipated pressure in the healthcare system and
community. The process for winter planning is guided
by Welsh Government priorities, following annual
multi-organisational conferences, with each health
board leading on the development and delivery of
their own integrated plans every winter.
Understanding the usefulness
and effectiveness of winter planning
Respondents in healthcare felt that integrated winter
planning helped improve understanding of the key
pressures experienced across the system and provided
guidance for future planning by supporting learning
from previous winters in a routine and timely way.
Many respondents involved in the planning process
reported incorporating new schemes and models of
care, and making improvements on service delivery
and performance (predominantly on patient escalation
and flow) early on, prior to the winter months. This
was done to build resilience in the system and alleviate
anticipated demand. Further, respondents in health
and social care were generally in agreement that an
integrated approach of working with multiple sectors
and agencies (e.g. Welsh Ambulance Service Team,
Community Services) enables more detailed operational
planning and the development of alternative care
pathways. There was a sense across the sectors
involved in winter planning that undertaking a formal
collaboration process instigated more opportunities for
new partnerships and integration among services that
they may not have considered previously.
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“

“One of our biggest challenges last year was the length
of time and the number of patients we were holding in
ambulances outside our hospital emergency department.
This year, actually, we’ve completely turned that around
(…) We’ve seen a 70% drop in the number of patients
that we’re holding in ambulances for 60 minutes or more
(…) and in winter, to date, we’ve had the least number
of ambulances for the whole of Wales, particularly over
the last two weeks (December/January) when the
pressure has been high. So, we’re very proud of that
work that we’ve done.”
Unscheduled Care Lead

However, health and social care professionals remained
concerned about the effectiveness of winter planning,
with some describing a negligible impact of planning
on tackling the wider determinants of adverse health
and mortality in Wales in winter and all-year round.
Other professionals across healthcare and Welsh
Government suggested that more long-term continuity
was needed. For instance, one member of Welsh
Government reflected that winter planning needs to be
part of a long-term strategy where mechanisms can be
established and automatically arranged year on year,
rather than planning on an annual basis and responding
to recurring issues in the autumn/winter periods. This
suggestion was also reflected in healthcare, where
it was highlighted that there needs to be continuous
planning all-year round with plans incorporating slightly
different actions at certain times of the year, rather
than solely focusing on the winter season.

“

“I think it needs to be a little bit more long term than
that. I think it needs to be embedded in the longer-term
strategy of this is what’s going to happen in the future,
but it’s not going to happen on just an annual basis.
It’s going to happen year on year.”
Member of Welsh Government

Approach to prevention
Across all sectors, prevention was thought to have an
integral role in alleviating winter pressures, for both the
general population and specific vulnerable groups (e.g.
the frail and elderly, those living in cold homes).
General population
Education and advice on staying well in winter
Emphasis was given by healthcare professionals on
engaging with the population to be more accountable
for their own health and care, particularly throughout
the winter months. This includes giving people the
information and support they need to manage their own
medical conditions (e.g. information packs for asthmatic
patients), engaging and educating people on keeping
healthy through healthy behaviour campaigns, and
offering general advice to households on how to best
prepare for the winter, for example advice on boiler
care during cold and severe weather. Respondents
felt that these interventions were not only beneficial
in keeping people well, they also provided the right
referral routes and pathways (other than emergency
services) for specific health-related problems in winter.
Only a few respondents were critical of the messaging
of the interventions, expressing some concern with
the quality of communication and language used,
particularly for the seasonal "Stay Well This Winter"
and "Choose Pharmacy" campaigns, due to either the
lack of effective care navigation or signposting
patients to commercial settings, respectively.
Community resilience and social networks
Healthcare and housing respondents discussed an
emerging preventative approach to winter pressures
of building community resilience. This incorporates
individual preparedness as well as establishing a
supportive and sustained social context in communities.
There was an emphasis on the positive impacts of
engaging individuals and communities towards
building connectedness and social support networks.
Interviewees had a clear understanding of the future
need for community resilience to alleviate winter
pressures associated with public dependency on
healthcare services.

“

“We’re doing quite a bit of work looking at a strengthbased approach in how we engage with communities, how
we perhaps educate and help people to self-care when
that’s appropriate and build up social networks and then
the community can support each other rather than, again,
being very dependent on services (…) I think then you free
up GPs to do the bit that only they can do, which is perhaps
more complex medical problems, which then frees up
appointments and time for those people that need to
get in, particularly around winter pressures.”
General Practitioner
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Vulnerable groups
Influenza vaccination and immunisation
Although influenza was well recognised as a significant
destabilising factor in winter, most respondents did
not have concerns about winter preparations against
influenza and influenza-like illnesses. Influenza
vaccination coverage was felt to be comprehensive for
most eligible groups, with particular emphasis on the
integral role and advantages community pharmacies
have on delivering vaccinations.
However, some respondents wanted to see additional
encouragement and education for health care workers
and care home staff in Wales to be vaccinated.

“

“Patients are quite aware that they do need one [influenza
vaccine]. And they’re becoming more and more aware
that we do it in the pharmacy, which is a lot more
convenient for some people ... they don’t have to book an
appointment for one ... they can come in on the weekend
for it, which is another advantage, and we’re open until
seven o clock at night ... which is another advantage if
you’re trying to get it done around work..”
Community Pharmacy

“

“I think the staff don’t take it [influenza vaccine]
up enough. In our setting, even though now it’s free
to all, I still have a very low uptake and I’ve got 35 to 40
staff here. I have a very, very low uptake. I very rarely
get a new member of staff that will have the flu jab cos
there’s rumours out there that you get ill after it, you
get the flu after it. So maybe we need to educate
them a little bit better.”
Care Home Manager
Identifying and engaging with vulnerable people
For all respondents, keeping those who are the most
vulnerable safe and well in winter was a priority and
most, therefore, had taken preventative steps to
reduce winter risks. One approach adopted by both
healthcare and housing sectors was to identify and
engage with people who may be vulnerable and whose
health may be at risk from the cold. For example,
primary care teams asked patients about their living
and housing conditions during consultation sessions
or prompted older patients (and other eligible groups)
about influenza vaccinations when appropriate. In one
instance, a community pharmacist reported engaging

with vulnerable people, particularly those with chronic
conditions and older people, as part of a new campaign
‘My Winter Healthcare Plan’ providing individual winter
healthcare advice and referral pathways. Overall,
respondents considered that engaging with people who
may become vulnerable in the winter was an important
and sensible approach and that there should be more
contact with vulnerable individuals following discharge
from hospital, with attention to their living environment
and medication adherence.

“

“……we developed a healthy homes on prescription
service, where we worked with the GP practices to identify
patients who’d be vulnerable to cold or damp housing (…)
in addition to the GP being prompted to ask them whether
they’d had the flu vaccination, they’d also be prompted to
ask the patients about their housing conditions”
Expert in housing and health
Falls prevention and improving home safety
There was a major focus on home safety and falls
prevention across health, social care, housing and the
third sector. However, reducing the risk of falls and
fall-related injuries requires a broad approach as falls
have multiple causes. Some health and social care
professionals focused attention on winter plans to build
system infrastructure (e.g. staff training, anticipatory
care plans, identifying frequent attendees) in order
to reduce fall-related admissions from care homes,
whilst others highlighted the importance of improving
home safety by making adequate home adaptations
(e.g. handrail installation). It was noted that the
effectiveness of fall-related interventions relies on
collaborative efforts and partnerships between sectors.
Although falls commonly occur among the frail and
elderly each year, it is often an early indicator that the
individual may not be managing and is often followed
by further ill health. Some respondents suggested that
the housing and third sector are both underused as part
of a wider system approach and could contribute more
to falls prevention. This would not only be beneficial
in terms of improving service efficiency but would also
lead to fewer admissions for fall-related injuries in
winter and throughout the year.
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“

“The strength of [organisation] is that it’s got expertise
of actually being in somebody’s home. It works so well
because it’s face to face. You’re invited into the home.
You can get a sense of how well people are managing.
And as you go around the home, the journey around
the home then you can begin to see what the pressure
points are. Alongside them with the caseworkers, you’ve
got surveyors, you’ve got the technical officers who can
actually look at the housing fabric and maybe what could
be done to keep people home. (…) Doing a health home
assessment routinely for older people would not be a
bad thing because that would stop them also returning to
hospital.”
Third Sector representative
Housing and thermal comfort
Interventions addressing inadequate thermal comfort
and energy efficiency were frequently mentioned by
most sectors. There was a clear sense that the problem
is more closely linked to the age of the Welsh housing
stock, where older properties are less energy efficient.
It was acknowledged that challenges of poverty limit
a household’s means to heat their home adequately
and sustainably during colder months. Respondents
across both the housing sector and Welsh Government
agreed that as well as improving the energy efficiency of
homes, interventions taking a target-based approach and
addressing individual needs (i.e. the Nest Warm Home
Programme), as opposed to blanket-based approaches for
vulnerable areas or regions can have an impact on physical
health and well-being.

“

“In terms of the biggest benefit, it is about targeting
need, but at the same time if properties are going to be
there for the next 100 years then who’s to say who is going
to be living in that [property] over the next 100 years (…)
even if you haven’t got a particularly vulnerable person
living there at the moment, surely there’ll be benefits
to future households.”
Expert in housing and health
Some respondents, while recognising the value of income
supplements and financial aid for older people (e.g. winter
fuel payments), noted that it was not targeted at people in
or near fuel poverty. One respondent in the housing sector
suggested that it is more financially and environmentally
sustainable to invest in home energy efficiency
interventions as part of a longer-term strategy to solve
the problem of fuel poverty. However, others in Welsh

Government suggested that it would be more appropriate
to consider taking smaller yet pragmatic steps by focusing
on reducing the number of houses experiencing fuel
poverty, with the intention of making energy efficiency
upgrades when affordable. It was also mentioned that for
the best return on investment, any investment in energy
efficiency needs realistic consideration for the lifespan of
the property and to understand the overall benefits (e.g.
health and well-being, thermal comfort) for both current
and future occupants.
Managing demand
Reducing avoidable admissions
There was a consensus that reducing avoidable admissions
to urgent and unscheduled care helped alleviate some
of the high demand for services experienced during the
winter months and interventions addressing this concern
were viewed as a key priority. Examples of interventions
included extending access to primary care and community
services (e.g. pharmacies), changing service models to
navigate and signpost patients to more appropriate
sources of care, and improving clinical support to nursing
and residential homes. However, the scale and reach
of these initiatives and their effectiveness was unclear.
One respondent identified that there were too many
interventions addressing the same issue across Wales, and
that resources could be better allocated by reflecting on
and evaluating current practice.
Improving capacity and capability
Healthcare professionals highlighted general and local
winter initiatives that helped smooth the transition of
patients through the healthcare system, and that small
changes to ordinary practice appeared to result in positive
change. Examples included educating staff in care homes
on early recognition of potential crisis situations and
identifying the need for appropriate ambulance call-outs;
providing additional consultant sessions in community
hospitals at the weekend; and adding mental health
practitioners to out-of-hours services.
Achieving timely and efficient patient discharge was one of
the main goals stated across most sectors, as this improves
flow through the entire system and reduces pressure at
the “front door” of the hospital where lack of capacity
can result in long waiting times, queuing ambulances,
and overstretched staff. Multidisciplinary teamwork
(e.g. discharge reviews by pharmacies) was welcomed
by healthcare professionals for ensuring high quality of
patient care.
Healthcare respondents highlighted that problems, such
as difficulties scheduling timely reviews, and securing
packages of care resulted in discharge delays and longer
lengths of stay in acute care settings. Further, one
healthcare respondent described how concerns about
getting people through the system as quickly as possible
needed to be balanced against safeguarding the quality
and safety of care and discharge planning to prevent
repeated admissions.

“

“When you’re talking about systems running so close to
their maximum capacity, they’re running right at the edges
of what they can deal with. It’s taking tiny bits to push them
over the edge into crisis – only a tiny bit because they’re
already at capacity. So, often the small things actually don’t
look very strategic but end up being those things that keep
the system alive.”
Advisor; NHS Trust

“

“There’s a hospital to home service in Bridgend. It’s
very innovative. And what that does, it’s able to get to
the problem quicker because the housing service is colocated with the hospital. It just improves the speed of
things, because speed is an important thing. Every day
saved, every bed say saved is so important when you’re
under pressure (…) You talk to senior health professionals
and [they] said if it wasn’t there, there’d be queues of
ambulances outside.”
Third Sector staff
One respondent described an innovative model of patient
discharge where housing services (Hospital to Home
service) works as an integral part of the discharge team
in hospital to achieve timely placements. The model was
thought to not only support a safe and rapid hospital
discharge for vulnerable patients but also provided other
benefits including face to face agreement between
healthcare staff and housing services. This particularly
benefitted vulnerable patients by allowing timely
assessments and adaptations to the home for longer term
well-being, which may reduce admissions in the future.

5.3. The main issues in Wales: reflections
on current approaches
Respondents from all sectors described a number of
challenges that have influenced individual practice and
service delivery and had an effect at system and national
level. These include challenges with winter preparations;
challenges of communication within and between sectors;
and a need for funding and capacity.

Improving winter health and well-being and reducing winter pressures in Wales | 35

“

“For the last couple of years, the feedback coming is that
winter planning is pointless because spending money every
two years for over the winter is pretty pointless. (…) We
are not good at focusing on the right things – we do not
realise that some of the simplest and most ordinary ways
of looking after your population are actually the most
profound and the most available. However, they may not
look strategic in a report because they are ordinary, but
when you see how well they function, they are miraculous
that they keep going and they keep doing the great
things.”
Advisor; NHS Trust

Challenges with winter preparations
Flawed focus on winter preparations and planning
There was a clear sense that while there is a responsibility
for all health boards to have an integrated winter plan,
the absence of one does not cause winter pressures.
The reasons for winter pressures are far more complex
and present throughout the year, regardless of season.
Accordingly, some respondents felt that winter planning
was flawed, as current focus was on key performance
targets, sorting out short-term budgets, and integrating
systems, for example through multi-disciplinary teams
working together more efficiently. Whilst this may all help
to remove a small amount of demand, there was general
agreement that winter planning is "narrowly focused" and
"short-sighted", failing to consider the wider determinants
of health, such as living in cold homes, or in fact other
inclement weather (i.e. summer heatwaves). Above all,
planning for winter is predominantly reactive. Respondents
frequently mentioned that planning took place earlier
and earlier each year. There was a consensus that winter
planning needs to be part of a long-term and continuous
approach, one that involves proactive planning, integrating
workforces, engaging with local populations on coping
with unexpected events, appreciating and utilising more
ordinary yet effective practice, and building resilience in
the community by having sufficient capacity and resources
and a workforce with many different skills.

“

“I think my main issue is that frustration as to understand
why we have the winter preparations but those people
[homeless] don’t just appear for winter. It’s not like
everyone’s got a home, then when it gets most dangerous
to sleep rough, they leave their house and wait for
someone to give them support. Those people are there at
all times of the year. We need to be thinking about- it’s not
okay for someone just to be treated as a priority during
winter months. People have to have access to services and
support all months of the year.”
Third Sector Organisation
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Lack of evidence and available information
Effective planning requires an understanding of population
health and well-being needs. Respondents involved in
the planning process were concerned that there was not
enough available population-level data to best inform
health boards on local needs or enough local knowledge to
understand which interventions would be most effective
for local populations.
Participants from different sectors mentioned many
positive initiatives and interventions in Wales at local and
regional level, although projects are often funded on a
short-term basis and are small scale. Whilst pilot schemes
are viewed as a sensible approach, there needs to be more
evaluation and longer-term continuity to fully understand
the impact of the interventions.
Issues of timing
Prior to each winter, additional funding is invested in
health and care services to enable suitable changes to
alleviate surges of demand across the system. However,
several respondents reported that there is insufficient
time after receiving additional winter funding to effectively
implement and create longstanding change, with most
financial support focused on ‘quick fixes’ and extra
capacity. While this may help with peak winter periods,
participants mentioned it would be more appropriate to
have smaller amounts of funding earlier to assist, and have
more certainty, with winter planning.

“

“One of the biggest challenges is the fact that the winter
resilience funding comes too late, and it’s for too short
a period. I’ll give you an example. One of the things that
we are really keen to do is to increase capacity within our
third sector, who are very good at providing 24/7 care
when we need it in the community. In order for them to
increase, they have to recruit more staff. We give them
money in December and say, “You can only have it for three
or four months.” So, that doesn’t enable us to do anything
sustainable.”
Locality Manager; Health Board

Challenges of communication
and perspectives
Barriers of communication within healthcare services
From the viewpoints of health professionals, winter
months are particularly stressful for staff at all levels. With
staff being overworked and overwhelmed, relationships
and communication between health care team members
are fragmented, leading to poorer performance. Shortages
of nurses and other staff, alongside mistrust between
community, primary, and secondary care services were also
seen as barriers to communication within healthcare.

“

“Everybody is under pressure, everybody is stressed.
Everybody is trying to defend their own service to stop it
falling over and so it can get more and more difficult for
generalists to have to refer into specialist services. It always
feels like a battle (…) The more stressed the system is, the
more stressed the organisms in it are, i.e. us, people, and
then if that translates through into being rude, then you
can then have an escalating situation whereby everybody’s
effectiveness (worsens).”
Medical Consultant and General Practitioner
According to frontline staff and other health professionals,
there was a sense that staff in emergency departments do
not feel that they have a voice within the organisation. One
nurse in emergency care (Health Board) described being
‘frustrated’ at how there was a lack of recognition and
consideration for staff in terms of winter planning, even
though they were impacted greatly during peak periods in
winter. However, this was not the case for all Health Boards
across Wales. In one Health Board, health professionals
reported how improving communication across the
whole organisation was one of the main priorities for the
executive team, with accounts of the chairman spending
time having one-to-one conversations with the frontline
staff. Having clinical conversations was not only seen to be
beneficial in terms of bringing focus to winter preparations,
it was also felt that conversations with staff allowed
messages to be clearly understood throughout the system,
and therefore potentially improved staff performance.
Challenges of communication/perspectives between
healthcare and other sectors
There was an agreement across health and social care
professionals that there was a lack of communication and
understanding between the sectors, particularly for joint
processes of patient escalation and discharge. Several
health care professionals described concerns that social
care may not have the same view on the importance of
a speedy discharge, with many experiencing difficulties
securing packages of care and delays in transferring
patients out of care. One health professional stated that:
“people actually come to harm in community hospitals if they
stay there for long periods of time. I’m not sure that, despite
the conversations with social care, that they see that. I think
their view is if a patient is at a community hospital, that
they’re safe”. One care home manager felt that there was
no"easy" flow of communication from healthcare services
or documentation regarding patient discharge. The care
home reported that despite being proactive on all cases
they received, they still struggled to contact hospital wards
and find enough information about the patient and the
discharge. It was noted that this was a part of a bigger
issue, where there was a lack of follow-up from health
services after patients were discharged and also a lack of
social care staff to efficiently cope with surges in demand.

“

“You’ve got the problem that ambulances work in minutes,
emergency departments work in hours, the hospitals work
in days, and social workers work in weeks. So, in order to
maintain flow, which is what the performance and safety
of both ambulance and ED rely on, we’ve got to get social
work responding in hours rather than weeks.”
Medical Consultant; Health Board
While housing and healthcare professionals felt that
integration between agencies and healthcare services
was beneficial, there were concerns about difficulties
with collaboration. For instance, one professional in the
housing sector reported that when vulnerable people were
referred by primary care services to housing services, some
people may "fall through the cracks" due to breakdowns
in communication between different agencies. This was a
recognised issue across Wales and the UK. In response, one
health professional described a novel local delivery model
(the Community Care Collaborative Hub in Wrexham)
addressing homelessness and drug addiction, whereby
people can conveniently access the different services and
agencies they need at the same time by having them colocated on a weekly basis.

Issues of service awareness
There was concern across all sectors that there was, in
some cases, low levels of public knowledge and awareness
surrounding winter wellness. Several respondents
within the housing and third sector described that some
households are not aware of the available services within
their local area that could potentially support and advise
them, and therefore are still in distress during winter.
Further, there was an agreement that people would
not ordinarily be aware of or contact services until they
were in need during winter. For example, one expert on
homelessness reported feeling frustrated that those
sleeping rough received more attention and support from
the public and services approaching the festive holidays
“when it gets most dangerous” but were not supported
enough during the rest of the year. Several respondents
suggested that publicity and awareness campaigns were
needed throughout the year, whether providing public
information on available services in local areas or how best
to support the homeless. From the perspective of housing
professionals, it was felt that although poorer households
and individuals may be aware of support services available,
they may not have adequate knowledge or the capability
to access them, for example, not having “a level of IT
proficiency” to use price comparison websites to change
energy providers, and therefore “end up poorer for it”.
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“

“I suppose my thing is, a couple of visits that I’ve been
doing recently, is knowing or seeing the number of people
that still don’t have proper, full heating systems ... that
are relying on a form of heating in one room. We’re still
coming across individuals that are living like that. It still
surprises me ... we can assist. But again, it all goes back to
people being aware of what is out there ... what help and
assistance are available”
Third Sector representative
For healthcare professionals, some respondents believed
that having a better knowledge of available local services
can help them to navigate patients to appropriate services
when needed, particularly for social and mental
health-related issues.

“

“When we’re talking about primary care or even A&E really
– the frontline staff, if you have a team of sign posters, care
navigators front of house, if they then are aware of these
resources that they can then direct people to.
“Do you know there’s a mental health hub on Thursday?
Do you know there’s this…?” Actually, it just gives you
somewhere to direct people to which, at the moment,
we haven’t got.”
General Practitioner

Recognised need for capacity and funding
Issues related to staffing
Participants expressed concern about the growing problem
of staff recruitment and retention. Many professionals
identified that shortages of staff are now widespread
across nearly all disciplines of health and social care,
particularly with too few GPs, nurses, and social care
workers to meet the current demand, regardless of the
season. A few health professionals expressed the view that
the current model is “jam-packed and isn’t sustainable”, with
primary care dealing with most of the increase in patient
contact for winter-related illnesses. Further, the age profile
of the nursing workforce in primary and community care
was raised as a “ticking time bomb”, with one respondent
reflecting that many of their colleagues were due “to retire
in about two years’ time”. Above all, there was a clear sense
that addressing capacity in social and domiciliary care was
a priority. Health and social care professionals frequently
mentioned experiencing challenges with delivering care
and patient escalation as there were not enough social care
staff to carry out patient discharge assessments or give
support at-home.
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“
“

“Staffing’s under pressure, as we know. We know that the
UK are short in tens of thousands of clinical staff, 40,000
nurses and 10,000 doctors. But Wales is just about the
most under-doctored nation in the EU currently.”
Medical Consultant, Health Board.

“I think the problem, which is always lost in all of this, or
seems to be, is that many of the problems are not with the
health services. There was a lack of capacity in social care.
But because we can’t move people out of hospital, the
problem becomes a health problem.”
Occupational Therapist
In terms of staff recruitment, there were a number of
barriers raised relating to health services including: a lack of
job security for staff; tighter and stricter financial budgets;
problems of commuting due to the rurality of Wales; a lack
of unique selling points for professional posts in Wales
compared with other locations in the UK; and negative
perceptions about the culture in some Health Boards. From
the viewpoint of social care workers and community carers,
challenges included experiences of loneliness among staff
and transport-related difficulties (e.g. travelling between
clients in rural areas).
With increased demand and constant stressful conditions,
the winter months were invariably perceived as a damaging
time to staff health and emotional well-being. It was widely
acknowledged from all levels of health and social care
that there had been no real let-up in underlying workforce
challenges and that staff were feeling “exhausted and
demoralised”, partly due to tight resources and longer
shifts, and partly because people could not work under
constant pressure. As a result, staff burnout was felt to be
endemic, impacting on productivity and resulting in staff
taking sickness or holiday leave.
Further, planning for extra capacity in winter is difficult.
In order to meet the surges of demand in winter, there is
an ‘over-reliance’ on employing a temporary workforce,
where employers are having to resort to "expensive" agency
and locum staff to fill workplace gaps. However, due to
rising levels of sick leave in winter, some respondents
suggested that this does not address the issue.

“

“You don’t have the break any more, winter pressures has
almost become 10 months’ pressures. Its extraordinary
pressures, and the teams are literally on their knees. It
can only be done through supporting each other. And at
the end of the day, you are only human beings, so it does
greatly impact.”
Senior ED Nurse, Health Board
Issues of funding
From the viewpoints of health and social care
professionals, there was consensus that their concerns
about growing financial pressures and increased need for
investment in the community were not being addressed.
While respondents acknowledged the benefits of
integrated winter planning for multi-agency collaboration,
many felt that community services were not sufficiently
funded to support and deliver care to meet the needs of
the system, with one third sector organisation reporting
that at least “half the agencies run out of money in the last
[winter] quarter of the year”. In particular, a few stated
that services within the community that have improved
practice and potentially made a long-lasting change are
often only funded on a short-term (e.g. one winter season
to two years) and non-recurrent basis. For the community
options that do exist, several respondents reflected that
these are often small in scale and reach and tend to have
stricter acceptance criteria, leading to fewer complex
patients accessing community services and thus defaulting
back to original healthcare pathways. A few respondents
suggested that it would be more appropriate to first
understand and evaluate existing practice and then invest
and expand effective services.

“

“In Wales in particular, there is an obsession in putting in
short term transformation funding and expecting it to pay
regard really quickly. What that's doing is that is driving the
development of services that are like show gardens – the
Hampton Court Flower Show – rather than a substantial
robust forest that can weather the storm. If we don’t really
nail down and support and nurture community alternatives,
then we have no hope of keeping the system alive here, it’s
just going to collapse.”
Medical Consultant; Health Board
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Housing professionals described how vulnerable people
struggle to access funding and winter-time benefits
for warm housing and adaptations. For example, one
respondent was concerned that many older residents
were not able to receive the benefits they were entitled
to in order to keep homes adequately heated (e.g. winter
fuel payments). Participants from Welsh Government also
acknowledged this issue, with one respondent stating that
although winter fuel payments are intended to support
and target the fuel poor, many older people in Wales who
are not fuel poor still benefit from those payments. As a
result, there is an ongoing debate on how best to support
older residents to keep warm in their homes during the
colder months.

“

“And I think the other problem is that there can be pockets
of good practice, but they tend to be short funded. You
might have the funding one year to do a particularly good
piece of work. But you might only get funding for one year
for one winter. Even if something is successful and you can
prove that it’s successful, quite often the funding doesn’t
follow through to following years.”
Occupational Therapist

5.4. What could be improved in Wales:
changes for the future
Areas for improvement
Better collaboration and integration between sectors
From interviews, it is clear that the demographic, financial,
and service demand pressures that are exacerbated in the
wintertime are a whole-system issue and need a collective
solution. While healthcare is an important and integral
part of the solution, many respondents inferred that the
healthcare system in Wales cannot rise to the challenges
without the support of other sectors, including social
care, community services, third sector, and the housing
sector. Closer integration and increased collaboration
both within and outside the health service is the key to
ensuring improvements in productivity, efficiency, and
quality of care and making best use of existing resources
– given the financial and workforce limitations. Overall, it
was generally viewed that Health Boards have a positive
track record of joint working with other sectors to alleviate
winter pressures. However, a few respondents suggested
that there needs to be even more involvement and closer
integration to drive the widespread use of preventive
approaches and ensure resilience across the whole system,
regardless of season.

“

“The performance of a complex system, like a society or a
community, is not the sum of how well its parts work. The
quality actually depends on the interaction between the
parts, not the parts themselves.”
Advisor; NHS Trust
Encouraging further use of available and alternative
services
In recognition of greater demands experienced by public
services during the colder months, a few respondents in
health and social care discussed the benefits of ‘nurturing’
and making further use of available services to their
full capabilities. One example was an unscheduled care
approach in Ysbyty Gwynedd, Betsi Cadwaladr University
Health Board where close working with the Welsh
Ambulance Services and other third sector organisations
saw ambulances increasingly treating patients and
reducing admission to emergency departments by 30%.
Emphasis was placed on the integral nature of community
services, ambulatory care, and third sector organisations
in supporting everyday practice. For example, the
key role of pharmacists was frequently mentioned in
successfully engaging with their local populations through
interventions such as administering influenza vaccinations,
providing consultations on minor ailments, conducting
reviews on patient medication following discharge from
secondary care or being a point-of-contact in the local area
for advice on healthy behaviours (e.g. smoking cessation)
or winter wellness. As a result, strengthening services
across the community and making further use of available
healthcare services has been generally viewed to have a
“knock-on effect” of refocusing the spotlight in winter away
from the hospital front door and potentially improving
service efficiency across the whole system. Further, it was
viewed that utilising available alternative options to offer
patient support following on from acute care (e.g. Hospital
to Home service in Bridgend) could lead to more staff
confidence for earlier patient discharge.

“

“How do we get GPs to manage that demand? But then, to
do that, we need to take some of the demands off them.
So, it’s actually that knock on effect. If you can reduce
demand at the front of house, it then has that knock-on
effect of freeing up people back to the system. So, I do
think that’s the way forward.”
Locality Manager; Health Board
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Improving preparations for all-seasons and weather
Although winter weather and colder temperatures were
well recognised as a causal factor contributing to poorer
health and well-being, a few respondents remained
concerned about there being little preparations in place for
climate change and other inclement weather, for example,
“prolonged periods of intense summer heat”. There was a
sense among respondents that current preparations and
policies may not be “fit for purpose” as weather changes
are becoming more extreme than previously experienced,
and therefore impacting the health of the most vulnerable
such as rough sleepers and the elderly. As a result, there
was a clear understanding that future preparations would
need to consider embedding other seasonal weather and
temperature changes in routine practice.

“

“Last year, the temperature was so extreme and so longlasting, there were examples of rough sleepers suffering
from dehydration, heat stroke, sunstroke, to an extent
which we hadn’t really seen before. So, that really made us
realise that our policies as a sector really probably weren’t
fit for purpose because it was only talking about winter,
cold weather, frostbite and hypothermia and it wasn’t
looking at the extreme weathers from the other side. It’s
definitely something that I think needs to be looked at for
the future about how actually to keep people well over
the summer as well, particularly as climates get warmer
and that kind of weather is going to be more and more
common.”
Third Sector Organisation
Potential approaches and interventions
Respondents were asked for their ideas on other
approaches or interventions that could be implemented
to ease winter pressures, and there were a number of
considerations raised. However, many of the suggestions
either related to tackling sector-specific issues or required
further investigation and analysis to understand how
these ideas could lead to addressing winter pressures.
Nevertheless, these ideas offer useful insight, and are
available in Appendix 3.

A Change in Focus
Pressures experienced are broader than wintertime
There was a consensus that winter pressures are not
only attributable to winter weather or seasonal illnesses.
It is also a reflection of the same financial, demand,
and demographic pressures that exist all-year-long and
which are exacerbated in wintertime. While there was an
emphasis on the health and care system using winter plans
and a range of strategies to manage surges in demand,
given the limitations of bed occupancy and pressures on
the workforce, participants suggested that it would be
more appropriate to adjust the focus away from planning
and funding short-term changes for the colder months,
and instead consider having a broader set of measures

and actions across the whole year that could be adapted,
dependent on seasonal needs. Longer-term strategies
also need to focus on how best to address the current
challenges facing services in Wales, such as meeting
the needs of the ageing population, growing financial
pressures, and a stressed workforce.
Further, there was a sense of frustration among
respondents that winter preparations currently fail to
consider that vulnerable people require services and
support at all times of the year.
Prevention as a means of easing pressures
There was a widespread agreement that having a greater
emphasis on prevention can help more people stay well
and live healthier lives and at the same time reduce the
demand on the health and care system, particularly during
wintertime. Professionals across most sectors were
instinctively aware of the benefits and need for prevention,
and in many cases, it was part of their winter preparations.
However, there was a sense among respondents that a
focus on prevention meant different things to different
sectors, with each having competing priorities.
From the perspectives of health and social care,
strengthening individual resilience through communitycentred approaches was a high priority. It was felt that
working closely with local authorities, the third sector and
public health on building well-being networks can foster a
sense of social connectedness in the community, help with
developing support services (e.g. Hospital to Home service)
and help address wider issues (e.g. loneliness) through
services such as Community Care Collaborative Hubs.
Respondents from the third sector and the housing sector
reflected a similar view, but also discussed the importance
of engaging with vulnerable people on wider determinants
of health and well-being. For example, it was suggested
that having routine living environment assessments for
older people would better ensure home safety and that
their basic needs were met (e.g. adequate warmth), leading
to fewer hospital admissions.
There was a clear sense among participants that there was
a willingness to move further towards a prevention agenda
but making such a shift required “bravery” in terms of time
and funding.

“

“It’s moving things much more to the preventative end.
It’s about really improving our community resilience, and
that’s not just statutory services. That’s, third sector and
also communities themselves. So it’s about helping them
to keep themselves healthy. We’re looking to try and do
things like use [smartphone] apps to help people keep
active... there’s a whole range of things that we would
really like to try and implement… I think everyone’s really
is on board now with the whole prevention agenda. I think
we’ve talked about it for a long time.”
Locality Manager; Health Board
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Evidence analysis:
full findings

Chronic conditions

Table 1. Prevention and early intervention of winter morbidity and mortality and
winter pressures
Causes and epidemiology
of winter morbidity and
mortality and winter
pressures (Technical Report
- Sections 3 and 4; Main
Report - Sections 3, 4 and 6)

Evidence-based
interventions
(Technical Report Section 3; Main Report
- Section 5)

Expert stakeholder
views (Technical
Report - Section 5;
Main Report – Section
7)

Examples of
interventions in
place in Wales

People with chronic conditions
tend to have worsening health
during winter, more hospital
admissions and longer length of
stays compared to summer months.
Respiratory diseases (RDs) and
circulatory diseases are the main
causes of Excess Winter Deaths
(EWD). RDs account for over a third
and circulatory diseases nearly a
quarter of all EWDs. Prolonged
periods of cold result in worse
health, increasing risk of mortality
from RDs by 20% and by CVD
two-fold. RD and CVD exacerbations
are more likely to occur 15+
days post-exposure to cold. RD
emergency hospital admissions
substantially increase over winter.
Dementia accounts for over a fifth
(22%) of EWD, possibly due to a
range of factors such as increased
vulnerability to RDs, difficulties with
self-care, greater exposure to cold
temperatures in the home.
Chronic Obstructive Pulmonary
Disease symptoms increase nearly
twofold in winter compared to
summer.
Rheumatoid arthritis symptoms
worsen with falling temperatures
and damp weather. Older people
experience nearly twice as many
arthritic problems whilst living in
cold housing.
Diabetes is associated with
a reduced ability to maintain
body temperature during cold
temperatures.

Prevention of chronic
diseases including through
interventions to promote
healthy behaviours.

Engage with and support
individuals to self-manage
their condition, particularly
for those who are frail and
elderly.

Prevention of winter
exacerbations of chronic
conditions over winter
months e.g. tackling
sedentary behaviour /
overeating / heavy alcohol
consumption, particularly
during winter festive
periods. Further research
and evaluation are needed
on the reach, scale and
impact of winter specific
campaigns promoting
healthy behaviours.

Telehealth/ telecare services
to monitor people with
chronic diseases.

Prevention and independent self-care
and management of chronic diseases
e.g. through healthy behaviour
interventions is a part of care
pathways for chronic diseases.
Those with existing chronic conditions
are a target group for interventions
such as:
• My Winter Health Plan scheme
• Warm and Healthy Homes
• Telehealth monitoring via GP
Comprehensive influenza vaccination
programme delivered by primary care
(GPs and pharmacists), health care
employers, and school programmes.

Respiratory viral illnesses

Behaviours increasing risk of winter morbidity and mortality
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Sedentary behaviour all year round,
but particularly in winter results in
weight gain, raised blood pressure
levels, and increased CVD risk.
Cold temperatures can result in
more time indoors and reduced
physical activity. In older adults this
is linked to slower reaction times
and reduced bone density, leading
to increased frequency and severity
of falls.

Public campaigns,
leaflets and internet
advice to promote healthy
behaviours and with wider
advice on hand washing, use
of blankets, socialising and
social activities, appropriate
thermal clothing including
anti-slip footwear.

A number of public health programmes
are in place to promote healthy
behaviours e.g. smoking cessation
services, use of the Making Every
Contact Count approach
Examples of activity across Wales
include:
• Screening programmes for early
identification and intervention e.g.
cancer
• Public health campaigns, including
smoking cessation and healthy
eating campaigns
• Community health champions
• Promoting and ensuring access
to leisure and physical activity
• Immunization programmes

Influenza vaccinations
are effective in preventing
circulation, transmission
and infection and reduce
its severe health outcomes,
particularly among vulnerable
groups.
Frequent handwashing,
education for care staff,
electronic devices to promote
hand hygiene compliance
in hospital wards and
routine handwashing in
younger children can reduce
transmission.
Encouraging sick employees
to stay home can reduce
influenza infections in the
workplace by >40%.

Further education is
needed on the benefits
and annual use of influenza
vaccination among health
professionals in contact with
the frail and elderly.

Comprehensive influenza vaccination
programme delivered by primary care
(GPs and pharmacists), health boards
and health and care employers.

Alcohol consumption (chronic and
increased over festive periods)
results in morbidity, including from
unintentional injuries.
Smoking is a known risk factor for
CVDs and RDs (commonest causes of
EWDs). Smoking is associated with
increased RD hospital admissions.
Health behaviour changes over the
winter festive period (increased
food and alcohol consumption,
sedentary behaviour) can increase
the risk of CVD mortality,
particularly if these changes last
beyond the winter months.

Viral illness is a major driver for RD
exacerbations (e.g. accounting for
48% of COPD exacerbations).
GP consultation rates for influenza
increase between December and
April.
Pregnant women are more
susceptible to viral infections
e.g. influenza and have a higher
associated morbidity and mortality
rate.

Hypothermia related mortality
peaks during the winter months and
is associated with cold exposure at
extreme ambient temperatures
(below 2°C). Across Europe, there
are estimated to be 1-5 cases per
100,000 per year. In 2017, Scotland
reported 34 cases of hypothermia.
Hypothermia

Prevention of winter
morbidity and mortality e.g.
falls prevention and chronic
disease exacerbations
- further research and
evaluation are needed on
the reach, scale and health
impact of winter specific
campaigns promoting
healthy behaviours.

Hypothermia is known to be linked
to alcohol and psychoactive drug
use.

Advice to the public, for
example as part of winter
campaigns with messages
including:
• Maintaining household
warmth whilst reducing
energy use; obtaining
better deals from energy
suppliers; utilising
heating technology
• Wearing gloves, hats,
and scarves, which can
provide protection during
winter, particularly for
older people and those
with health conditions
(e.g. dementia). There
is unclear evidence of
direct health benefits,
including healthcare use.
Use of items has
associated stigma.

Interventions to improve warmth of
homes for vulnerable households
e.g. through Warm and Healthy Homes
Fund, advice on financial support.
Advice on ideal home temperatures
and how to keep warm in winter
provided in Spread the Warmth
campaign (e.g. using gloves and hats
outside, keeping the face covered,
wearing layers).
Other schemes in place in Wales
include:
• Arbed Scheme
• Nest Scheme
• Warm and Healthy Home Fund
• Winter Fuel Payment / Warm Home
Discount Scheme

Mental health and well-being

Falls prevention

Vitamin D deficiency
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Lower vitamin D levels are
associated with increased CVD risk
and mortality, RD exacerbations,
falls complications, and viral
infections.

Vitamin D supplementation
can protect against
influenza, is beneficial to
respiratory health and can
reduce falls in older people
(particularly in those with
vitamin D deficiency or when
combined with exercise falls
prevention).

Emergency hospital admissions
and deaths from falls increase by
between 15 and 55% in the winter
(globally). Falls and hip fracture
incidents are higher on days with or
preceded by snow, strong wind, and
rain. Increased wrist and forearm
fractures in those aged over 75
during winter months.

Exercise programmes in
older adults can reduce
the risk of falls, particularly
if incorporating multiple
exercise types and if held
over a longer duration. Home
safety assessments and
modifications can reduce the
risk of falling in older adults.

Incomplete data regarding
emergency department activity
limits analysis and understanding
of reasons for falls and seasonal
trends.

Anti-slip / winter footwear
can reduce risk of slip and falls
– although the evidence of
impact is limited.

No significant relationship identified
between winter and mental health
and well-being. Reduced sunlight
hours may lead to increased
mental health distress e.g. seasonal
affective disorder, particularly
among those with existing mental
health conditions (e.g. dementia).
Emergency department data does
not currently allow analysis of
seasonal trends / scale of mental
health problems in Wales.

.

Advice on taking vitamin D supplement
given in Spread the Warmth campaign.
NICE guideline on vitamin D
supplementation throughout the year,
including the winter months.

Falls prevention, with
partnerships between
sectors, to utilise assets of
housing and third sector.

Steady On, Stay Safe is a national
falls prevention campaign focusing
on primary falls prevention and
management with the ambition to
reduce the number of falls experienced
by older people.
Within health boards, health and social
care professionals undertake falls brief
intervention training.
Other initiatives are:
• Fall prevention programmes
including home modifications e.g.
Care and Repair home visits
• Advice on gritting outside areas at
home given in Spread the Warmth
• Community classes to improve
fitness and dexterity
• Targeted discharge services
such as fragility discharge services

Adding mental health
practitioners to
out-of-hours services.

Spread the Warmth includes a one-off
grant of up to £150 for winter social
events for older people (communal
days out, Christmas dinner etc.) and
advice on staying connected.
Social prescribing, such as schemes
targeting psychosocial needs,
community arts programmes, referrals
to welfare rights advice, exercise
referral and commercial weight loss
programmes.

Cold homes and fuel poverty
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Fuel poverty contributes to 10% of
EWDs in the UK. Those living in rural
areas, low income households, or in
poor energy performance homes
are more vulnerable. Fuel poverty is
linked to winter respiratory hospital
admissions in those aged 65+.
In the UK, around 30% of EWDs is
attributable to living in a cold home.
Cold homes are associated with
increased morbidity in older adults
(e.g. higher blood pressure, RDs)
and children (e.g. RDs, poor mental
health and well-being).
Rural areas, on average, are more
at risk of fuel poverty due to higher
energy prices and fewer homes
connected to gas networks.
Payment method is associated with
fuel poverty. Households using a
pre-payment meter are twice as
likely to be unable to afford to heat
their home adequately. Quarter of
all households using prepayment
meters are fuel poor.

Advice on energy efficiency
and keeping warm can affect
behaviour and change risk
perception of cold, but the
impacts on health are unclear.
Housing and energy
efficiency improvements
(e.g. insulation, central
heating, improved heating
efficiency) can increase
indoor temperatures, thermal
comfort, and reduce energy
demand. Impact on health
and well-being is less clear,
although there is evidence of
improved health and mental
well-being, reduced GP visits
and emergency admissions,
particularly when targeted at
households in greatest need
(e.g. low income households).

Fuel poverty and limited
access to affordable heating
for homes (particularly for
rural areas) substantially
contribute to the winter
health burden. Improve
home warmth and energy
efficiency, with targeted
interventions.
In the short term, tackle
fuel poverty, with a longer
term focus on improving the
energy efficiency of homes.
Working with OFGEM,
households with
pre-payment meters
should have reduced
monthly rates in summer
due to less energy use.

Interventions to improve warmth of
homes for vulnerable households
e.g. through Warm and Healthy Homes
Fund, advice on financial support.
Schemes in place in Wales include:
• Spread the Warmth
• Arbed Scheme
• Nest Scheme
• Warm and Healthy Home Fund
• Winter Fuel Payment / Warm Home
Discount Scheme
Appendix 4 provides a Health and
Housing Collaboration Checklist to
support integration and collaboration
between sectors.

Schemes that provide
financial help to keep
warm and healthy are not
consistently proven to
improve indoor temperature
or well-being. There is some
evidence that winter fuel
payments could reduce the
health impacts of severe
cold. Further research and
evaluation are needed to
understand their impact.
Improved ventilation (air
quality) alongside energy
efficiency measures in homes
improves respiratory health of
children.

Travel and transport

Snow events can increase the road
traffic crash rate by 84% and the
injury rate by 75%.

Use of winter tyres (Canada)
can reduce road traffic
crashes (although relevance
to Wales is unclear).
Reducing speed limits
(Finland) may also reduce
road traffic crashes although
further research is needed.
There have been no formal
evaluations of the practice
of keeping pavements clear
of snow and ice, although
this is the main location
for outdoor falls. Examples
of interventions include
community snow wardens
(City of York) and citizens
clearing pavements outside
homes (Germany, Austria,
Switzerland).

Local Authorities grit and plough major
roads during icy/snowy weather.
Spread the Warmth includes advice on
gritting paths at the homes of older
people

Older people experiencing social
isolation are more likely to be
admitted to hospital for heart failure
and RDs in winter as well as being at
increased risk of physical frailty and
functional decline.

Interventions to tackle social
isolation and loneliness
among older people in winter
include using technology,
skills development,
interacting with animals.
Whilst some interventions
are successful in reducing
isolation and loneliness, their
direct impact on well-being
and health in wintertime is
unknown. There is a need
to monitor the evidence
and undertake evaluation of
interventions and initiatives.

Engaged & resilient communities

Social isolation
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More engagement with
local populations, building
community resilience,
with supportive and social
networks and community
programmes, working with
the Third sector.

No clear evidence that
health forecasting reduces
winter health care utilisation,
illnesses or mortality.
Health forecasting

Activity includes: community hubs
and centres (including specialist
dementia cafes), community activities
(lunch clubs, exercise classes), social
prescribing, peer-support groups,
befriending schemes (in care homes),
and other support services with third
party organisations e.g. Ageing Well in
Wales.
Spread the Warmth offers a oneoff grant of up to £150 for social
events for groups of older people at
wintertime.

Cold weather alerts prompt
service providers about
actions that should be taken,
although evidence suggests
that long-term interventions
(e.g. improved housing and
winter preparations) are more
relevant and useful than
interventions triggered by the
alerts.

Pobl Seiriol (Anglesey) is a community
approach to building resilience. The
case study displays the value of open
discussions between local communities
and service providers seeking to shape
preventative services to address local
needs and create more independent
and resilient communities, e.g.
independence planning and
community resilience models.

A COPD Health Forecasting Pilot
Service was implemented in Rhondda
Cynon Taff Health Board in 2007/08
but is no longer running.
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Older people

Those aged 65+ have higher winter
related morbidity and mortality rates
for a number of reasons:
• Having medical comorbidities
• Being less able to keep
warm through reductions in
thermoregulation
• Being less able to adapt to colder
weather e.g. using thermal clothing,
preparing warm food, using modern
heating technology to heat the
home or pay fuel bills
• Being less likely to heat the home,
e.g. due to attitudes around
frugality or stoicism
• Lack of awareness about the link
between health and heating
• During winter months, spending
more time indoors with less physical
activity resulting in reduced
physical performance (e.g. grip
strength, leg strength, and balance)
There are winter peaks in older
people in EWDs, emergency
hospital admissions and emergency
department attendances.

Gender

Inconsistent evidence, with
differences in vulnerability more
dependent on healthy behaviours,
and general body characteristics than
gender.

Pregnant women

Pregnant women are more
susceptible to viral infections, and
can suffer adverse health outcomes
such as miscarriage and low birth
weight. They are eight times more
likely to die from influenza than
non-pregnant women.
Pregnant women are more vulnerable
to extreme temperatures, and cold
in particular, with adverse associated
outcomes such as premature birth.

Deprivation/poverty

Supporting vulnerable groups

Average daily emergency admissions
are highest for individuals living in
the most deprived areas of Wales
(quintile 5). Populations living in areas
of greater deprivation are more likely
to have pre-existing illnesses and
live in poorer quality housing; there
is limited evidence for further impacts
of deprivation on winter mortality.

Evidence on interventions
in other sections of this
table can be related to older
people.

Interventions by
organisations from across
sectors to target vulnerable
groups e.g. tackle social
isolation, address living
conditions, provide support
with everyday tasks, help
with accessing support and
advice services, promote flu
vaccination.
Improve home safety e.g.
through home assessments
and adaptations to meet
the needs of vulnerable
individuals.

Maternal influenza
vaccination is effective in
pregnant women, reducing
influenza-associated
adverse outcomes in infants
born to pregnant women
with influenza, e.g. lower
birthweights.

Primary care services ask older people
about living and housing conditions
during routine consultations or
prompt them to receive their influenza
vaccination.
Anticipatory models of care and
planning, including adaptations
and multidisciplinary team services
and approaches to help maintain
independence in the home (e.g.
Hospital to Home service).
Services targeted at older people:
• Warm and Healthy Homes
• Spread the Warmth campaign
(including advice on winter clothing)
• Winter Fuel Payment/ Warm Home
Discount Scheme
• Care and Repair home visits
• Steady On, Stay Safe falls prevention
campaign and other falls prevention
• My Winter Health Plan
• Keep Well this Winter campaign
involves multi sector action to look
after the health and safety of older
people.

Vaccinations for influenza offered to
all pregnant women.
Pregnant women are a target group
for Warm and Healthy Homes.

Poverty is recognised as
a “grassroot” problem
that contributes to winter
pressures in Wales.

People living in deprived areas/on low
incomes are a target group for:
• Warm and Healthy Homes
• Arbed and Nest energy efficiency
schemes
• Warm Home Discount Scheme,
Cold weather payments

populations

People who are homeless
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Homelessness is associated with
increased morbidity and mortality
due to direct cold effects and reduced
ability to access healthcare.

Services for homeless
individuals can protect
against winter related
morbidity and mortality
(Finland).
Support with housing can
reduce health care use
generally (not just in winter
months).

The effect of rurality on
winter-related health is inconclusive.
Differences in winter mortality and
morbidity between rural/urban areas
may be linked to differences in access
to health and care services, housing
quality, fuel poverty.

Target integrated
interventions at those who
are homeless e.g. Community
Care Collaborative Hub
in Wrexham addresses
homelessness and drug
addiction, with services
co-located on a weekly basis.

Rural populations are more
vulnerable to fuel poverty
due to living in older and
energy inefficient properties
and having less access to
healthcare services / gas
networks.
Working with OFGEM,
households with
pre-payment meters
should have reduced
monthly rates in summer
due to less energy use.

Interventions including Housing First
and the Community Collaborative Care
Hub (Wrexham) and a range of services
provided by third sector organisations
offer support to those experiencing
homelessness throughout the year.
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Table 2. Expert stakeholder views on improving systems to reduce demand and
increase winter preparedness of services
Area

Intervention (Main Report - Section 7)

Examples of interventions in place in Wales

Planning

Undertake ongoing integrated long term planning,
responsive to seasonal needs, including other unexpected
events. Remove focus on reactive, short term winter
planning / projects.
Incorporate evaluation of impact of interventions on
population health.
Improve preparations for all weathers and seasons,
including climate change and extreme weather events.
Develop longer term strategies, with broader measures,
across the year, focusing on addressing current and future
challenges e.g. ageing population, increasing financial
pressures, stressed workforce.

Integrated winter planning across multiple sectors that
incorporates new schemes, models of care, improvements to
service delivery and performance, and further use/assistance
of alternative and community services.

All-year-round
prevention

Develop a collective understanding of effective
preventative measures to reduce demand on services.
Through inter-sectoral working, develop community centred
approaches to build community networks, foster social
connectedness and strengthen individual resilience.
Support vulnerable people e.g. through routine livingenvironments assessments for older people to promote
better home safety and well-being.

Falls prevention in care homes through staff education and
early recognition of those at-risk. Address falls risk in tenant's
home adaptations by utilising assets of housing and third
sector (e.g. Hospital to Home service).
Interventions to address fuel poverty include improving
thermal efficiency of housing stock through Welsh
Government investment in the Warm Homes programme.

Appropriate and
timely funding

Funding to support winter pressures should be earlier in the
year, with adequate time to implement plans and create
long-standing change. Move away from short-term
transformation funding and “quick fixes”.

Appropriate
utilisation of health
and care services

Improve appropriate public utilisation of health, care and
support services e.g. through public awareness, signposting
to appropriate services, removing barriers to services (e.g.
IT literacy, internet access) – particularly for those with social
and mental health issues.
Enable effective care navigation for alternative and
community services for non-urgent health issues for the public.

The Choose Well campaign encourages and informs people to
think about and chose the right health service for their illness
or injury, including self-care where appropriate. As part of
Choose Well, a national community pharmacy campaign aims
to particularly support pharmacy customers in preparing
themselves to avoid illness and or injury during the winter
months (November to February) and to know where best to
seek advice and treatment if required.

Community
services

Provide sufficient ongoing recurrent funding of community
services that are delivered at sufficient scale and reach.
Strengthen services across the community.

Investment has recently been granted for the Community
Collaborative Care Hub (Wrexham), which is a one-stop
hub of a range of organisations and service agencies that
aim to work and engage with rough sleepers and people
experiencing homelessness in one room, on a weekly basis.

Schemes to
reduce avoidable
admissions

Reduce avoidable admissions through:
• extended access to primary and community care
• improved clinical support to care homes, educating care
home staff regarding early recognition of crises and system
infrastructure to prevent admissions from care homes e.g.
anticipatory care plans
• additional clinical sessions at community hospitals
• more mental health practitioners at out of hours services.

Improved clinical support to nursing and residential homes
e.g. education for care home staff on early recognition of crisis
situations and need for appropriate ambulance call-outs.
Additional consultation sessions in community hospitals on
weekends.
Increased mental health practitioners to out-of-hours services
to address social and well-being issues.
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Staff capacity and
well-being

Maintain health and care professional staffing levels,
ensuring there is adequate staffing. Adequate staff capacity
should enable better communication between hospitals and
care homes on hospital discharge.
Improve staff recruitment and retention, across all areas of
care. Move away from over-reliance on a temporary winter
workforce. Address barriers to recruitment e.g. more flexible
budgets.
Support staff health and emotional well-being, all year
round and particularly over winter months.
Improve contracts with annualised hours, allowing more
flexibility for staff on having time-off for either summer
holidays or during winter.

Improved data and
evidence

Improve availability and utilisation of population data to
understand local health needs and support planning.

Improved clinical support to nursing and residential homes
e.g. education for care home staff on early recognition of crisis
situations and need for appropriate ambulance call-outs.
Additional consultation sessions in community hospitals on
weekends.
Increased mental health practitioners to out-of-hours services
to address social and well-being issues.

Improve the evidence base of the effectiveness of local
interventions to share good practice.

Table 3. Expert stakeholder views on responding to increased demand on health and
care services
Area

Intervention

Examples of interventions in place in Wales

Improved ways of
working

Increase integration and collaboration both within and
outside the health system to improve productivity, quality
of care, making best use of existing resources (including
financial and workforce).

• Community pharmacists engaging with vulnerable
people, particularly those with chronic conditions and
older people, as part of a new campaign My Winter
Healthcare Plan providing individual winter
healthcare advice and referral service pathways.
• Improved collaboration and performance for
reducing average length of time ambulances hold
patients outside EDs.
• Third sector organisations and healthcare service
providers collaborating for quicker and safer patient
discharge as part of a pilot Hospital to Home service.

Graduated care
models and
discharge

Ensure timely and efficient patient discharge to improve
patient flow e.g. through input from multi-disciplinary teams
(with safeguards to prevent repeat admissions).

• Other healthcare services provide support
(e.g. discharge reviews by pharmacies).
• Housing services form part of the discharge
team in one model of care.

Improved
communication
within and between
health and care
services

Improve communication between services over winter
months to support positive relationships.
Listen to the views and concerns of frontline staff and
recognise the impact of additional pressures on frontline
staff.
Improve communication and understanding of different
perspectives and concerns between sectors, particularly
health and social care.
Improve communications between hospitals and care
homes on patient hospital discharge – all year round,
not just during winter.

• One-to-one discussions between frontline staff,
community services and executives.

50 | Improving winter health and well-being and reducing winter pressures in Wales

References
Abrignani, M.G., Corrao, S., Biondo, G.B., Renda, N., Braschi, A., Novo, G., Di Girolamo, A., Braschi, G.B. and Novo, S.,
2009. Influence of climatic variables on acute myocardial infarction hospital admissions. International Journal of
Cardiology, 137(2), pp.123-129.
Afshin, A., Babalola, D., Mclean, M., Yu, Z., Ma, W., Chen, C.Y., Arabi, M., Mozaffarian, D., 2016. Information
Technology and Lifestyle: A Systematic Evaluation of Internet and Mobile Interventions for Improving Diet, Physical
Activity, Obesity, Tobacco, and Alcohol Use. Journal of the American Heart Association, 5(9), e003058.
Age UK, 2018. As Christmas approaches, Age UK finds 1.7 million older people in England haven’t met up with
a friend in a month (Online). Available from https://www.ageuk.org.uk/latest-press/articles/2018/december/
christmas-loneliness-statistics/ [Accessed 28 Oct 2019].
Ahmed, F., Lindley, M.C., Allred, N., Weinbaum, C.M. and Grohskopf, L., 2013. Effect of influenza vaccination of
healthcare personnel on morbidity and mortality among patients: systematic review and grading of evidence.
Clinical Infectious Diseases, 58(1), pp.50-57.
Aiello, A.E., Perez, V., Coulborn, R.M., Davis, B.M., Uddin, M. and Monto, A.S. 2012. Facemasks, hand hygiene, and
influenza among young adults: a randomized intervention trial. PloS One, 7(1), e29744.
Aldridge, R.W., Story, A., Hwang, S.W., Nordentoft, M., Luchenski, S.A, Hartwell, G., Tweed, E.J, Lewer, D., Vittal
Katikireddi, S. and Hayward, A.C. 2018. Morbidity and mortality in homeless individuals, prisoners, sex workers,
and individuals with substance use disorders in high-income countries: a systematic review and meta-analysis. The
Lancet, 391(10117), pp.241–250.
Almendra, R., Santana, P., Vasconcelos, J., 2017. Evidence of social deprivation on the spatial patterns of excess
winter mortality. International Journal of Public Health, 2017, 62(8), pp, 849-856.
Almendra, R., Loureiro, A., Silva, G., Vasconcelos, J. and Santana, P., 2019. Short-term impacts of air temperature on
hospitalizations for mental disorders in Lisbon. Science of the Total Environment, 647, pp.127-133.
Analitis, A., Katsouyanni, K., Biggeri, A., Baccini, M., Forsberg, B., Bisanti, L., Kirchmayer, U., Ballester, F., Cadum, E.,
Goodman, P.G. and Hojs, A., 2008. Effects of cold weather on mortality: results from 15 European cities within the
PHEWE project. American Journal of Epidemiology, 168(12), pp.1397-1408.
Ambrosino, N. and Bertella, E., 2018. Lifestyle interventions in prevention and comprehensive management of
COPD. Breathe, 14(3), pp.186-194.
American Psychiatric Association. 2017. Seasonal Affective Disorder (SAD). Available from:
https://www.psychiatry.org/patients-families/depression/seasonal-affective-disorder [Accessed 25 Oct. 2019].
Anderson, J.L., Rosen, L.N., Mendelson, W.B., Jacobsen, F.M., Skwerer, R.G., Joseph-Vanderpool, J.R., Duncan, C.C.,
Wehr, T.A. and Rosenthal, N.E., 1994. Sleep in fall/winter seasonal affective disorder: effects of light and changing
seasons. Journal of Psychosomatic Research, 38(4), pp.323-337.
Andrey, J., Hambly, D., Mills, B., Afrin, S. 2013. Insights into driver adaptation to inclement weather in Canada.
Journal of Transport Geography, 28, pp. 192-203.
Anglin, R.E., Samaan, Z., Walter, S.D. and McDonald, S.D., 2013. Vitamin D deficiency and depression in adults:
systematic review and meta-analysis. The British Journal of Psychiatry, 202(2), pp.100-107.
Angelini, V., Daly, M., Moro, M., Paniagua, M.N., Sidman, E., Walker, I. and Weldon, M., 2019. The effect of the
Winter Fuel Payment on household temperature and health: a regression discontinuity design study. Public Health
Research, No.7.1
Annweiler, C., Schott, A.M., Berrut, G., Fantino, B. and Beauchet, O., 2009. Vitamin D-related changes in physical
performance: a systematic review. The Journal of Nutrition, Health & Aging, 13(10), pp.893-898.
Aries, M.B., Aarts, M.P. and van Hoof, J., 2015. Daylight and health: A review of the evidence and consequences for
the built environment. Lighting Research & Technology, 47(1), pp.6-27.
Argha, A., Savkin, A., Liaw, S.T. and Celler, B.G., 2018. Effect of Seasonal Variation on Clinical Outcome in Patients
with Chronic Conditions: Analysis of the Commonwealth Scientific and Industrial Research Organization (CSIRO)
National Telehealth Trial. JMIR Medical Informatics, 6(1), p.e16.
Armstrong, B., Bonnington, O., Chalabi, Z., Davies, M., Doyle, Y., Goodwin, J., Green, J., Hajat, S., et al. 2018. The
impact of home energy efficiency intervetnions and winter fuel payments on winter- and cold-related mortality and
morbidity in England: a natural equipment mixed-methods study. Public Health Research, 6(11).
Atenstaedt, R. and Rees, M., 2013. Should we be gritting pavements to prevent pedestrian injuries?. Perspectives in
Public Health, 133(3), p.149.

Improving winter health and well-being and reducing winter pressures in Wales | 51

Atherton WG, Harper WM, Abrams KR. 2005. A year's trauma admissions and the effect of the weather. Injury,36,
pp.40-46.
Atkin, A.J., Sharp, S.J., Harrison, F., Brage, S. and Van Sluijs, E.M., 2016. Seasonal variation in children’s physical
activity and sedentary time. Medicine and Science in Sports and Exercise, 48(3), p.449.
Ayers, J.W., Althouse, B.M., Allem, J.P., Rosenquist, N., Ford, D.E., 2013. Seasonality in seeking mental health
information on Google. American Journal of Preventive Medicine, 44(5), pp. 520-525.
Baggett T.P., O'Connell, J.J., Singer, D.E. and Rigotti, N.A. 2010. The Unmet Health Care Needs of Homeless Adults: A
National Study. American Journal of Public Health, 100(7), pp.1326–1333.
Baker, E., Lester, L.H., Bentley, R. and Beer, A. 2016. Poor housing quality: Prevalence and health effects. Journal of
Prevention & Intervention in the Community, 44(4), pp.219–232.
Bakerly, N.D., Roberts, J.A., Thomson, A.R. and Dyer, M., 2011. The effect of COPD health forecasting on
hospitalisation and health care utilisation in patients with mild-to-moderate COPD. Chronic Respiratory Disease,
8(1), pp.5-9.
Banks, M.R. and Banks, W.A., 2005. The effects of group and individual animal-assisted therapy on loneliness in
residents of long-term care facilities. Anthrozoös, 18(4), pp.396-408.
Banks, M.R., Willoughby, L.M. and Banks, W.A., 2008. Animal-assisted therapy and loneliness in nursing homes: use
of robotic versus living dogs. Journal of the American Medical Directors Association, 9(3), pp.173-177.
Bardal, K G, and F Jørgensen. 2017. Valuing the Risk and Social Costs of Road Traffic Accidents – Seasonal Variation
and the Significance of Delay Costs. Transport Policy 57, pp.10–19.
Barnes, M., Butt, S. and Tomaszewski, W., 2008. The dynamics of bad housing: the impact of bad housing on the
living standards of children. London: National Centre for Social Research.
Barnett, A.G., Lucas, M., Platts, D., Whiting, E. and Fraser, J.F., 2013. The benefits of thermal clothing during winter
in patients with heart failure: a pilot randomised controlled trial. BMJ open, 3(4), p.e002799.
Bartoszko, J.J., McNamara, I.F., Aras, O.A.Z., Hylton, D.A., Zhang, Y.B., Malhotra, D., Hyett, S.L., Morassut, R.E.,
Rudziak, P. and Loeb, M. 2018. Does consecutive influenza vaccination reduce protection against influenza: A
systematic review and meta-analysis. Vaccine, 36(24), pp.3434–3444.
Basnet, S., Merikanto, I., Lahti, T., Männistö, S., Lakikainen, T., Vartiainen, E., Partnonen, T., 2016. Seasonal variations
in mood and behavior associate with common chronic diseases and symptoms in a population-based study.
Psychiatry Research, 238, pp. 181-188.
Beatty, T.K.M., Blow, L., Crossley, T.F. and O’Dea, C. 2014. Cash by any other name? Evidence on labeling from the UK
Winter Fuel Payment. Journal of Public Economics, 118, pp.86–96.
Beecher, M.E., Eggett, D., Erekson, D., Rees, L.B., Bingham, J., Klundt, J., Bailey, R.J., Ripplinger, C., Kirchhoefer, J.,
Gibson, R. and Griner, D., 2016. Sunshine on my shoulders: weather, pollution, and emotional distress. Journal of
Affective Disorders, 205, pp.234-238.
Beersma, D.G., Gordijn, M.C., 2007. Circadian control of the sleep-wake cycle. Physiology and Behaviour, 90, pp.
190-195.
Bellis, M.A., Hughes, K., Jones, L., Morleo, M., Nicholls, J., McCoy, E., Webster, J. and Sumnall, H., 2015. Holidays,
celebrations, and commiserations: measuring drinking during feasting and fasting to improve national and
individual estimates of alcohol consumption. BMC Medicine, 13(1), p.113.
Benowitz, I., Esposito, D.B., Gracey, K.D., Shapiro, E.D. and Vázquez, M., 2010. Influenza vaccine given to pregnant
women reduces hospitalization due to influenza in their infants. Clinical Infectious Diseases, 51(12), pp.1355-1361.
Benson, G., Sidebottom, A.C., Sillah, A., Vock, D.M., Vacquier, M.C., Miedema, M.D. and VanWormer, J.J. 2019.
Population-level changes in lifestyle risk factors for cardiovascular disease in the Heart of New Ulm Project.
Preventive Medicine Reports, 13, pp.332–340.
Berggård, G. and Johansson, C., 2010. Pedestrians in wintertime—Effects of using anti-slip devices. Accident
Analysis & Prevention, 42(4), pp.1199-1204.
Bergman, P., Lindh, Å.U., Björkhem-Bergman, L. and Lindh, J.D., 2013. Vitamin D and respiratory tract infections: a
systematic review and meta-analysis of randomized controlled trials. PloS one, 8(6), p.e65835.
Berry, D.J., Hesketh, K., Power, C. and Hyppönen, E., 2011. Vitamin D status has a linear association with seasonal
infections and lung function in British adults. British Journal of Nutrition, 106(9), pp.1433-1440.

52 | Improving winter health and well-being and reducing winter pressures in Wales

Beynon, C., Wyke, S., Jarman, I., Robinson, M., Mason, J., Murphy, K., Bellis, M.A. and Perkins, C., 2011. The cost
of emergency hospital admissions for falls on snow and ice in England during winter 2009/10: a cross sectional
analysis. Environmental Health, 10(1), p.60.
Bhat-Schelbert, K., Lin, C.J., Matambanadzo, A., Hannibal, K., Nowalk, M.P. and Zimmerman, R .K. 2012. Barriers
to and facilitators of child influenza vaccine - perspectives from parents, teens, marketing and healthcare
professionals. Vaccine, 30(14), pp.2448–2452.
Bischoff-Ferrari, H.A., Dawson-Hughes, B., Staehelin, H.B., Orav, J.E., Stuck, A.E., Theiler, R., Wong, J.B., Egli, A., Kiel,
D.P. and Henschkowski, J., 2009. Fall prevention with supplemental and active forms of vitamin D: a meta-analysis of
randomised controlled trials. British Medical Journal, 339, p.b3692.
Blažun, H., Saranto, K. and Rissanen, S., 2012. Impact of computer training courses on reduction of loneliness of
older people in Finland and Slovenia. Computers in Human Behavior, 28(4), pp.1202-1212.
Blood, I., Copeman, I., Goldup, M., Pleace, N., Bretherton, J. and Dulson, S., 2017. Housing first feasibility study for
the Liverpool city region. Available from https://www.crisis.org.uk/media/237545/housing_first_feasibility_study_
for_the_liverpool_city_region_2017.pdf [Accessed 01 November 2019].
Boss, L., Kang, D-H. and Branson, S. 2015. Loneliness and cognitive function in the older adult: a systematic review.
International Psychogeriatrics, 27(4), pp.541–553.
Bramley, G. and Fitzpatrick, S., 2018. Homelessness in the UK: who is most at risk?. Housing Studies, 33(1),
pp.96-116.
Brändström, H., Johansson, G., Giesbrecht, G.G., Ängquist, K.A. and Haney, M.F., 2014. Accidental cold-related injury
leading to hospitalization in northern Sweden: an eight-year retrospective analysis. Scandinavian Journal of Trauma,
Resuscitation and Emergency Medicine, 22(1), p.6.
Bridgeman, T., Thumim, J., Asher, M., Hodges, N., Searby, G. and Morris, P. 2016. Understanding the characteristics of
low income households most at risk from living in cold homes: final report to the Welsh Government. Cardiff: Welsh
Government.
British Lung Foundation. 2017. Out in the cold: lung disease, the hidden driver of NHS winter pressure [Internet].
British Lung Foundation.. Available from: https://www.blf.org.uk/policy/out-in-the-cold. [Accessed 01 November
2019].
Bunker, A., Wildenhain, J., Vandenbergh, A., Henschke, N., Rocklöv, J., Hajat, S. and Sauerborn, R., 2016. Effects of air
temperature on climate-sensitive mortality and morbidity outcomes in the elderly; a systematic review and metaanalysis of epidemiological evidence. EBioMedicine, 6, pp.258-268.
Burls, A., Jordan, R., Barton, P., Olowokure, B., Wake, B., Albon, E. and Hawker, J. 2006. Vaccinating healthcare
workers against influenza to protect the vulnerable--is it a good use of healthcare resources? A systematic review of
the evidence and an economic evaluation. Vaccine, 24(19), pp.4212–4221.
Cashman, K.D., Dowling, K.G., Škrabáková, Z., Gonzalez-Gross, M., Valtueña, J., De Henauw, S., Moreno, L.,
Damsgaard, C.T., Michaelsen, K.F., Mølgaard, C. and Jorde, R., 2016. Vitamin D deficiency in Europe: pandemic?. The
American Journal of Clinical Nutrition, 103(4), pp.1033-1044..
Castellani, J.W. and Young, A.J., 2016. Human physiological responses to cold exposure: Acute responses and
acclimatization to prolonged exposure. Autonomic Neuroscience, 196, pp.63-74.
Cattan, M., Kime, N. and Bagnall, A.M., 2011. The use of telephone befriending in low level support for socially
isolated older people–an evaluation. Health & Social Care in the Community, 19(2), pp.198-206.
Cattan, M., White, M., Bond, J. and Learmouth, A., 2005. Preventing social isolation and loneliness among older
people: a systematic review of health promotion interventions. Ageing & Society, 25(1), pp.41-67.
Cené, C.W., Loehr, L., Lin, F.C., Hammond, W.P., Foraker, R.E., Rose, K., Mosley, T. and Corbie-Smith, G., 2012. Social
isolation, vital exhaustion, and incident heart failure: findings from the Atherosclerosis Risk in Communities Study.
European Journal of Heart Failure, 14(7), pp.748-753.
Chalabi, Z., Erens, B., Hajat, S., Heffernan, C., Jones, L., Mays, N., Ritchie, B. and Wilkinson, P., 2015. Evaluation of the
implementation and health related impacts of the cold weather plan for England 2012. London: Policy Innovation
Research Unit.
Chalabi, Z., Hajat, S., Wilkinson, P., Erens, B., Jones, L. and Mays, N., 2016. Evaluation of the cold weather plan for
England: modelling of cost-effectiveness. Public Health, 137, pp.13-19.
Chatfield, S.M., Brand, C., Ebeling, P.R. and Russell, D.M., 2007. Vitamin D deficiency in general medical inpatients in
summer and winter. Internal Medicine Journal, 37(6), pp.377-382.

Improving winter health and well-being and reducing winter pressures in Wales | 53

Chen, V.Y.J., Wu, P.C., Yang, T.C. and Su, H.J., 2010. Examining non-stationary effects of social determinants on
cardiovascular mortality after cold surges in Taiwan. Science of the Total Environment, 408(9), pp.2042-2049.
Chen, N., Wu, Q., Xiong, Y., Chen, G., Song, D. and Xu, C., 2016. Circadian rhythm and sleep during prolonged
Antarctic residence at Chinese Zhongshan station. Wilderness & Environmental Medicine, 27(4), pp.458-467.
Cheng, X., Su, H., 2010. Effects of climatic temperature stress on cardiovascular diseases. European Journal of
Internal Medicine, 21, pp. 164-167.
Choukri, M.A., Conner, T.S., Haszard, J.J., Harper, M.J. and Houghton, L.A., 2018. Effect of vitamin D
supplementation on depressive symptoms and psychological wellbeing in healthy adult women: a double-blind
randomised controlled clinical trial. Journal of Nutritional Science, 7. e23. doi: 10.1017/jns.2018.1.
Chow, K.P., Fong, D.Y.T., Wang, M.P., Wong, J.Y.H. and Chau, P.H., 2018. Meteorological factors to fall: a systematic
review. International Journal of Biometeorology, 62(12), pp.2073-2088.
City of York Council: Clearing Snow and Ice from Pavements. 2019. Available from: https://www.york.gov.uk/
info/20117/gritting/1315/clearing_snow_and_ice_from_pavements. [Accessed 01 November 2019].
Cohen-Mansfield, J. and Perach, R., 2015. Interventions for alleviating loneliness among older persons: a critical
review. American Journal of Health Promotion, 29(3), pp. e109-e125.
Costantino, C. and Vitale, F., 2016. Influenza vaccination in high-risk groups: a revision of existing guidelines and
rationale for an evidence-based preventive strategy. Journal of Preventive Medicine and Hygiene, 57(1), p.E13.
Courtin, E. and Knapp, M., 2017. Social isolation, loneliness and health in old age: a scoping review. Health & Social
Care in the Community, 25(3), pp.799-812.
Crossley, T.F. and Zilio, F., 2018. The health benefits of a targeted cash transfer: The UK Winter Fuel Payment. Health
Economics, 27(9), pp.1354-1365.
Curtis, S., Fair, A., Wistow, J., Val, D.V. and Oven, K., 2017. Impact of extreme weather events and climate change for
health and social care systems. Environmental Health, 16(1), p.128.
Dale, L.P., Whittaker, R., Jiang, Y., Stewart, R., Rolleston, A. and Maddison, R. 2015. Text Message and Internet
Support for Coronary Heart Disease Self-Management: Results From the Text4Heart Randomized Controlled Trial.
Journal of Medical Internet Research, 17(10), e237.
Damm, O., Eichner, M., Rose, M.A., Knuf, M., Wutzler, P., Liese, J.G., Krüger, H. and Greiner, W., 2015. Public health
impact and cost-effectiveness of intranasal live attenuated influenza vaccination of children in Germany. The
European Journal of Health Economics, 16(5), pp.471-488.
Day, R. and Hitchings, R., 2011. ‘Only old ladies would do that’: age stigma and older people’s strategies for dealing
with winter cold. Health & Place, 17(4), pp.885-894.
de Diego, C., Vila-Córcoles, A., Ochoa, O., Rodriguez-Blanco, T., Salsench, E., Hospital, I., Bejarano, F., del Puy
Muniain, M., Fortin, M., Canals, M. and EPIVAC Study Group, 2008. Effects of annual influenza vaccination on winter
mortality in elderly people with chronic heart disease. European Heart Journal, 30(2), pp.209-216.
De Freitas, C., Grigorieva, E., 2015. Role of acclimatization in weather-related human mortality during the transition
seasons of autumn and spring in a thermally extreme mid-latitude continental climate. International Journal of
Environmental Research and Public Health,12, pp. 14974-14987.
de Gruijl, F.R. and Pavel, S., 2012. The effects of a mid-winter 8-week course of sub-sunburn sunbed exposures on
tanning, vitamin D status and colds. Photochemical & Photobiological Sciences, 11(12), pp.1848-1854.
Deall, C. and Majeed, H., 2016. Effect of Cold Weather on the Symptoms of Arthritic Disease: A Review of the
Literature. J Gen Pract (Los Angel), 4(275), p.2.
Dear, K.B. and McMichael, A.J., 2011. The health impacts of cold homes and fuel poverty. Available from
https://friendsoftheearth.uk/sites/default/files/downloads/cold_homes_health.pdf [Accessed 01 November 2019]
Demicheli, V., Jefferson, T., Ferroni, E., Rivetti, A. and Di Pietrantonj, C., 2018. Vaccines for preventing influenza in
healthy adults. Cochrane database of systematic reviews, (2). CD001269. doi: 10.1002/14651858.CD001269.pub6
Department of Health. 2018. Pneumococcal: the green book, chapter 25. Available from: https://www.gov.uk/
government/publications/pneumococcal-the-green-book-chapter-25 [Accessed 01 November 2019].
DeSilva, M.B., Manworren, J. and Targonski, P., 2011. Impact of a Housing First program on health utilization
outcomes among chronically homeless persons. Journal of Primary Care & Community Health, 2(1), pp.16-20.
Deslandes, R., Evans, A., Baker, S., Hodson, K., Mantzourani, E., Price, K., Way, C. and Hughes, L., 2019. Community
pharmacists at the heart of public health: A longitudinal evaluation of the community pharmacy influenza
vaccination service. Research in Social and Administrative Pharmacy. doi: 10.1016/j.sapharm.2019.06.016

54 | Improving winter health and well-being and reducing winter pressures in Wales

Díaz-Zavala, R.G., Castro-Cantú, M.F., Valencia, M.E., Álvarez-Hernández, G., Haby, M.M. and Esparza-Romero, J.,
2017. Effect of the holiday season on weight gain: a narrative review. Journal of obesity, 6, pp.1-13.
Dobson, R., Whittaker, R., Jiang, Y., Maddison, R., Shepherd, M. McNamara, C., Cutfield, R., Khanolkar, M. and
Murphy, R. 2018. Effectiveness of text message based, diabetes self management support programme (SMS4BG):
two arm, parallel randomised controlled trial. British Medical Journal, 361:k1959.
Dolan G.P., Harris, R.C., Clarkson, M., Sokal, R., Morgan, G., Mukaigawara , M., Horiuchi, H., Hale, R., Stormont, L.,
Béchard-Evans, L., Chao, Y., Eremin, S., Martins, S., Tam, J., Peñalver, J., Zanuzadana, A. and Nguyen-Van-Tam, J. 2013.
Vaccination of healthcare workers to protect patients at increased risk of acute respiratory disease: summary of a
systematic review. Influenza and Other Respiratory Viruses, 7 Suppl 2, pp.93–96.
Donaldson, G.C., Rintamäki, H. and Näyhä, S., 2001. Outdoor clothing: its relationship to geography, climate,
behaviour and cold-related mortality in Europe. International Journal of Biometeorology, 45(1), pp.45-51.
Donaldson, G.C., Müllerova, H., Locantore, N., Hurst, J.R., Calverley, P.M., Vestbo, J., Anzueto, A. and Wedzicha, J.A.,
2013. Factors associated with change in exacerbation frequency in COPD. Respiratory Research, 14(1), p.79.
Donaldson, G.C., Wedzicha, J.A., 2014. The causes and consequences of seasonal variation in COPD exacerbations.
International Journal of Chronic Obstructive Pulmonary Disease, 9, pp. 1101-1110.
Hanbali, R.M., Kuemmel, D.A. 1992. Traffic Volume Reductions Due to Winter Storm Conditions. Third
International Symposium on Snow Removal and Ice Control Technology. 14-18 September 1992. Minneapolis,
Minnesota (Transportation Research Record No. 1387). Available at: http://onlinepubs.trb.org/Onlinepubs/
trr/1993/1387/1387-023.pdf [Accessed 30 October 2019]
Ebi, K.L. and Mills, D., 2013. Winter mortality in a warming climate: a reassessment. Wiley Interdisciplinary Reviews:
Climate Change, 4(3), pp.203-212.
Edwards, C.H., Tomba, G.S. and de Blasio, B.F., 2016. Influenza in workplaces: transmission, workers’ adherence to
sick leave advice and European sick leave recommendations. The European Journal of Public Health, 26(3),
pp.478-485.
Elvik, R., Kaminska, J. 2011. Effects on accidents of reduced use of studded tyres in Norwegian cities. Analyses
based on data for 2002-2009. Oslo: Institute of Transport Economics Available at:
https://www.toi.no/getfile.php?mmfileid=17393 [Accessed 30 October 2019].
Falsey, A.R., Criddle, M.M., Kolassa, J.E., McCann, R.M., Brower, C.A. and Hall, W.J., 1999. Evaluation of a
handwashing intervention to reduce respiratory illness rates in senior day-care centers. Infection Control & Hospital
Epidemiology, 20(3), pp.200-202.
Fares, A., 2013. Winter cardiovascular diseases phenomenon. North American Journal of Medical Sciences,
5(4), p.266.
Feigin, V.L., Norrving, B., Mensah, G.A., 2017. Global burden of stroke. Circulation Research, 2017, 120(3): 439-448.
Fell, D.B., Azziz-Baumgartner, E., Baker, M.G., Batra, M., Beauté, J., Beutels, P., Bhat, N., Bhutta, Z.A., Cohen, C., De
Mucio, B. and Gessner, B.D., 2017. Influenza epidemiology and immunization during pregnancy: Final report of a
World Health Organization working group. Vaccine, 35(43), pp.5738-5750.
Finnegan, S., Seers, K. and Bruce, J., 2019. Long-term follow-up of exercise interventions aimed at preventing falls in
older people living in the community: a systematic review and meta-analysis. Physiotherapy, 105(2), pp.187-199.
Ford, E.S., Bergmann, M.M, Kröger, J., Schienkiewitz, A., Weikert, C. and Boeing, H. 2009. Healthy living is the best
revenge: findings from the European Prospective Investigation Into Cancer and Nutrition-Potsdam study. Archives
of Internal Medicine, 169(15), pp.1355–1362.
Ford, E.S. and Caspersen, C.J., 2012. Sedentary behaviour and cardiovascular disease: a review of prospective
studies. International journal of epidemiology, 41(5), pp.1338-1353.
Foster, D., Kennedy, S. 2018. Cold Weather Payments for winter 2017-2018. Parliament House of Commons Library.
[ONLINE] Available at: https://researchbriefings.parliament.uk/ResearchBriefing/Summary/CBP-8254#fullreport.
[Accessed 27 September 2019].
Fowler, T., Southgate, R.J., Waite, T., Harrell, R., Kovats, S., Bone, A., Doyle, Y. and Murray, V., 2014. Excess winter
deaths in Europe: a multi-country descriptive analysis. The European Journal of Public Health, 25(2), pp.339-345.
Fowlkes, A., Dasgupta, S., Chao, E., Lemmings, J., Goodin, K., Harris, M., Martin, K., Feist, M., Wu, W., Boulton, R.,
Temte, J., Brammer, L. and Finelli, L. 2013. Estimating influenza incidence and rates of influenza-like illness in the
outpatient setting. Influenza and Other Respiratory Viruses, 7(5): pp.694–700.

Improving winter health and well-being and reducing winter pressures in Wales | 55

Fraaij P.L.A. and Heikkinen, T. 2011. Seasonal influenza: The burden of disease in children. Vaccine, 29(43):
pp.7524–7528.
Friborg, O., Bjorvatn, B., Amponsah, B. and Pallesen, S., 2012. Associations between seasonal variations in day length
(photoperiod), sleep timing, sleep quality and mood: a comparison between Ghana (5) and Norway (69). Journal of
Sleep Research, 21(2), pp.176-184.
Fustinoni, O., Saposnik, G., Esnaola y Rojas, M.M., Lakkis, S.G., Sposato, L.A., ReNACer Investigators, 2013. Higher
frequency of atrial fibrillation linked to colder seasons and air temperature on the day of ischemic stroke onset.
Journal of Stroke and Cerebrovascular Diseases, 22, pp. 476-481.
Gale, C.R., Westbury, L. and Cooper, C., 2017. Social isolation and loneliness as risk factors for the progression of
frailty: the English Longitudinal Study of Ageing. Age and Ageing, 47(3), pp.392-397.
Gao, C., Holmér, I. and Abeysekera, J. 2008. Slips and falls in a cold climate: underfoot surface, footwear design and
worker preferences for preventive measures. Applied Ergonomics, 39(3), pp.385–391.
Gascoigne, C., Morgan, K., Gross, H. and Goodwin, J., 2010. Reducing the health risks of severe winter weather
among older people in the United Kingdom: an evidence-based intervention. Ageing & Society, 30(2), pp.275-297.
Gasparrini, A., Guo, Y., Hashizume, M., Lavigne, E., Zanobetti, A., Schwartz, J., Tobias, A., Tong, S., Rocklöv, J.,
Forsberg, B. and Leone, M., 2015. Mortality risk attributable to high and low ambient temperature: a multicountry
observational study. The Lancet, 386(9991), pp.369-375.
Geoffroy, P.A., Bellivier, F., Scott, J., Etain, B., 2014. Seasonality and bipolar disorder: a systematic review, from
admission rates to seasonality of symptoms. Journal of Affective Disorder, 168, pp. 210-223.
Gerst-Emerson, K. and Jayawardhana, J. 2015. Loneliness as a Public Health Issue: The Impact of Loneliness on
Health Care Utilization Among Older Adults. American Journal of Public Health, 105(5), pp.1013–1019.
Gevitz, K., Madera, R., Newbern, C., Lojo, J., Johnson, C.C., 2017. Risk of fall-related injury due to adverse weather
events, Philadelphia, Pennsylvania, 2006-2011. Public Health Reports, 132, pp. 53S-58S.
Gilbertson, J., Grimsley, M., Green, G. and Warm Front Study Group, 2012. Psychosocial routes from housing
investment to health: evidence from England's home energy efficiency scheme. Energy Policy, 49, pp.122-133.
Gillespie, L.D., Robertson, M.C., Gillespie, W.J., Sherrington, C., Gates, S., Clemson, L.M. and Lamb, S.E., 2012.
Interventions for preventing falls in older people living in the community. Cochrane database of systematic reviews,
(9). CD007146. doi: 10.1002/14651858.CD007146.pub2.
Goad, J.A., Taitel, M.S., Fensterheim, L.E. and Cannon, A.E., 2013. Vaccinations administered during off-clinic hours
at a national community pharmacy: implications for increasing patient access and convenience. The Annals of Family
Medicine, 11(5), pp.429-436.
Gois, P., Ferreira, D., Olenski, S. and Seguro, A., 2017. Vitamin D and infectious diseases: simple bystander or
contributing factor?. Nutrients, 9(7), p.651.
Goodman, P.G., Dockery, D.W., Clancy, L., 2004. Cause-specific mortality and the extended effects of particulate
pollution and temperature exposure. Environmental Health Perspectives, 112(2), pp.179-85.
Gray, B., Allison, S., Morris, C. and Liddell, C., 2015. Excess winter deaths among people living with Alzheimer's
Disease or related dementias. Available from http://uir.ulster.ac.uk/32212/1/Chesshire_Lehmann__report_
August_2015.pdf [Accessed 01 November 2019].
Green, G. and Gilbertson, J., 2008. Warm Front Better Health: health impact evaluation of the Warm Front scheme.
Available from https://www4.shu.ac.uk/research/cresr/sites/shu.ac.uk/files/warm-front-health-impact-eval.pdf
[Accessed 01 November 2019]
Grey, C.N., Schmieder-Gaite, T., Jiang, S., Nascimento, C. and Poortinga, W., 2017. Cold homes, fuel poverty and
energy efficiency improvements: A longitudinal focus group approach. Indoor and Built Environment, 26(7),
pp.902-913.
Gribben, J., Hubbard, R., Smith, C., Gladman, J. Lewis, S., 2009. Incidence and mortality of falls amongst older people
in primary care in the United Kingdom. Quarterly Journal of Medicine, 102, pp. 477-483.
Gronlund C.J., Sullivan, K.P., Kefelegn, Y., Cameron, L. and O’Neill, M.S. 2018. Climate change and temperature
extremes: A review of heat- and cold-related morbidity and mortality concerns of municipalities. Maturitas, 114,
pp.54–59.
Grösche, P., 2010. Housing, energy cost, and the poor: Counteracting effects in Germany's housing allowance
program. Energy Policy, 38(1), pp.93-98.

56 | Improving winter health and well-being and reducing winter pressures in Wales

Guertler, P. and Smith, P., Cold homes and excess winter deaths a preventable public health epidemic that can no
longer be tolerated. Available from https://www.nea.org.uk/wp-content/uploads/2018/02/E3G-NEA-Cold-homesand-excess-winter-deaths.pdf [Accessed 01 November 2019].
Gyllencreutz, L., Björnstig, J., Rolfsman, E. and Saveman, B.I., 2015. Outdoor pedestrian fall-related injuries among S
wedish senior citizens–injuries and preventive strategies. Scandinavian Journal of Caring Sciences, 29(2),
pp.225-233.
Haagsma, J.A., Graetz, N., Bolliger, I., Naghavi, M, Higashi, H., Mullany, E.C., Abera, S.F., Abraham, J.P. et al. 2016. The
global burden of injury: incidence, mortality, disability-adjusted life years and time trends from the Global Burden
of Disease study 2013. Injury Prevention, 22, pp. 3-18.
Hajat, S., Kovats, R.S. and Lachowycz, K., 2007. Heat-related and cold-related deaths in England and Wales: who is at
risk?. Occupational and Environmental Medicine, 64(2), pp.93-100.
Hajat, S., Vardoulakis, S., Heaviside, C. and Eggen, B., 2014. Climate change effects on human health: projections
of temperature-related mortality for the UK during the 2020s, 2050s and 2080s. Journal of Epidemiology and
Community Health, 68(7), pp.641-648.
Hajat, S., Chalabi, Z., Wilkinson, P., Erens, B., Jones, L. and Mays, N., 2016. Public health vulnerability to wintertime
weather: time-series regression and episode analyses of national mortality and morbidity databases to inform the
cold weather plan for England. Public Health, 137, pp.26-34.
Hales, S., Blakely, T., Foster, R.H., Baker, M.G. and Howden-Chapman, P., 2012. Seasonal patterns of mortality in
relation to social factors. Journal of Epidemiology and Community Health, 66(4), pp.379-384.
Halpin, D.M., Laing-Morton, T., Spedding, S., Levy, M.L., Coyle, P., Lewis, J., Newbold, P. and Marno, P., 2011. A
randomised controlled trial of the effect of automated interactive calling combined with a health risk forecast
on frequency and severity of exacerbations of COPD assessed clinically and using EXACT PRO. Primary Care
Respiratory Journal, 20(3), p.324.
Hamilton, I., Milner, J., Chalabi, Z., Das, P., Jones, B., Shrubsole, C., Davies, M. and Wilkinson, P., 2015. Health effects
of home energy efficiency interventions in England: a modelling study. BMJ open, 5(4), p.e007298.
Hampel, R., Breitner, S., Rückerl, R., Frampton, M.W., Koenig, W., Phipps, R.P., Wichmann, H.E., Peters, A. and
Schneider, A., 2010. Air temperature and inflammatory and coagulation responses in men with coronary or
pulmonary disease during the winter season. Occupational and Environmental Medicine, 67(6), pp.408-416.
Hardelid, P., Rait, G., Gilbert, R. and Petersen, I. 2016. Factors associated with influenza vaccine uptake during
a universal vaccination programme of preschool children in England and Wales: a cohort study. J Epidemiol
Community Health, 70(11), pp.1082–1087.
Hawkley, L.C., Thisted, R.A., Masi, C.M. and Cacioppo, J.T. 2010. Loneliness predicts increased blood pressure: 5-year
cross-lagged analyses in middle-aged and older adults. Psychology and Aging, 25(1), pp.132–141.
Hawley, D.J., Wolfe, F., Lue, F.A. and Moldofsky, H 2001. Seasonal symptom severity in patients with rheumatic
diseases: a study of 1,424 patients. The Journal of Rheumatology, 28(8), pp.1900-1909.
Hayashi, Y., Schmidt, S., Malmgren Fänge, A., Hoshi, T. and Ikaga, T., 2017. Lower physical performance in colder
seasons and colder houses: Evidence from a field study on older people living in the community. International
Journal of Environmental Research and Public Health, 14(6), p.651.
Helander, E.E., Wansink, B. and Chieh, A., 2016. Weight gain over the holidays in three countries. New England
Journal of Medicine, 375(12), pp.1200-1202.
Hicks, A., Healy, E., Sandeman, N., Feelisch, M. and Wilkinson, T., 2018. A time for everything and everything in its
time–exploring the mechanisms underlying seasonality of COPD exacerbations. International Journal of Chronic
Obstructive Pulmonary Disease, 13, p.2739.
Hills, J., 2012. Getting the measure of fuel poverty: Final Report of the Fuel Poverty Review. Available from
https://sticerd.lse.ac.uk/dps/case/cr/CASEreport72.pdf [Accessed 01 November 2019].
Hjorthol, R. (2013). Winter weather – an obstacle to older people’s activities? Journal of Transport Geography,
28, pp.186–191.
Holick, M.F. 2016. Biological Effects of Sunlight, Ultraviolet Radiation, Visible Light, Infrared Radiation and Vitamin
D for Health. Anticancer Research, 36(3), pp.1345–1356.
Hollinghurst, J., Fry, R., Akbari, A., Clegg, A., Lyons, R.A., Watkins, A. and, Rodgers, S.E.2019. External validation
of the electronic Frailty Index using the population of Wales within the Secure Anonymised Information Linkage
Databank. Age and Ageing, 48(6), pp.922–926 Holt-Lunstad, J., Smith, T.B., Baker, M., Harris, T. and Stephenson,
D., 2015. Loneliness and social isolation as risk factors for mortality: a meta-analytic review. Perspectives on
Psychological Science, 10(2), pp.227-237.

Improving winter health and well-being and reducing winter pressures in Wales | 57

Hong, S.H., Gilbertson, J., Oreszczyn, T., Green, G., Ridley, I. and Warm Front Study Group, 2009. A field study of
thermal comfort in low-income dwellings in England before and after energy efficient refurbishment. Building and
Environment, 44(6), pp.1228-1236.
Howden-Chapman, P., Matheson, A., Crane, J., Viggers, H., Cunningham, M., Blakely, T., Cunningham, C., Woodward,
A., Saville-Smith, K., O'Dea, D. and Kennedy, M., 2007. Effect of insulating existing houses on health inequality:
cluster randomised study in the community. British Medical Journal, 334(7591), p.460.
Howden-Chapman, P., Pierse, N., Nicholls, S., Gillespie-Bennett, J., Viggers, H., Cunningham, M., Phipps, R., Boulic,
M., Fjällström, P., Free, S. and Chapman, R., 2008. Effects of improved home heating on asthma in community
dwelling children: randomised controlled trial. British Medical Journal, 337, p.a1411.
Howden-Chapman, P. 2015. Home truths: confronting New Zealand’s housing crisis. Wellington: Bridget Williams
Books Limited.
Hsu, J., Shaw, R., Novak, A., Li, Y., Ormerod, M., Newton, R., Dutta, T. and Fernie, G. 2016. Slip resistance of winter
footwear on snow and ice measured using maximum achievable incline. Ergonomics, 59(5), pp.717–728.
Huang, C.L., Nguyen, P.A., Kuo, P.L., Iqbal, U., Hsu, Y.H.E. and Jian, W.S., 2013. Influenza vaccination and reduction in
risk of ischemic heart disease among chronic obstructive pulmonary elderly. Computer Methods and Programs in
Biomedicine, 111(2), pp.507-511.
Hughes, H.E., Morbey, R., Hughes, T.C., Locker, T.E., Shannon, T., Carmichael, C., Murray, V., Ibbotson, S., Catchpole,
M., McCloskey, B. and Smith, G., 2014. Using an emergency department syndromic surveillance system to investigate
the impact of extreme cold weather events. Public Health, 128(7), pp.628-635.
Hwang, H.F., Chen, S.J., Lee-Hsieh, J., Chien, D.K., Chen, C.Y. and Lin, M.R., 2016. Effects of Home-Based Tai Chi and
Lower Extremity Training and Self-Practice on Falls and Functional Outcomes in Older Fallers from the Emergency
Department—A Randomized Controlled Trial. Journal of the American Geriatrics Society, 64(3), pp.518-525.
Ikäheimo T.M., Jokelainen, J., Hassi, J., Hiltunen, L., Keinänen-Kiukaanniemi, S., Laatikainen, T., Jousilahti, P.,
Peltonen, M., Moilanen, L., Saltevo, J. and Näyhä, S. 2017. Diabetes and impaired glucose metabolism is associated
with more cold-related cardiorespiratory symptoms. Diabetes Research and Clinical Practice, 129, pp.116–125.
Iparraguirre, J., 2014. Have winter fuel payments reduced excess winter mortality in England and Wales?. Journal of
Public Health, 37(1), pp.26-33.
Iuliano, A.D., Roguski, K.M., Chang, H.H., Muscatello, D.J., Palekar, R., Tempia, S., Cohen, C et al. 2018. Estimates of
global seasonal influenza-associated respiratory mortality: a modelling study. Lancet, 391(10127), pp. 1285-1300.
Jayes, L., Haslam, P.L., Gratziou, C.G., Powell, P., Britton, J., Vardavas, C., Jimenez-Ruiz, C., Leonardi-Bee, J.,
Dautzenberg, B., Lundbäck, B. and Fletcher, M., 2016. SmokeHaz: systematic reviews and meta-analyses of the
effects of smoking on respiratory health. Chest, 150(1), pp.164-179.
Jefferson, T., Del Mar, C.B., Dooley, L., Ferroni, E., Al-Ansary, L.A., Bawazeer, G.A., Van Driel, M.L., Nair, S., Jones,
M.A., Thorning, S. and Conly, J.M., 2011. Physical interventions to interrupt or reduce the spread of respiratory
viruses. Cochrane database of systematic reviews, (7). :CD006207. doi: 10.1002/14651858.CD006207.pub4.
Jevons, R., Carmichael, C., Crossley, A. and Bone, A., 2016. Minimum indoor temperature threshold
recommendations for English homes in winter–a systematic review. Public Health, 136, pp.4-12.
Johansen, A., Boulton, C., Neuburger, J. 2016. Diurnal and seasonal patterns in presentations with hip fracture-data
from the national hip fracture database. Age and Ageing, 45(6), pp. 883-886.
Jolliffe, D.A., James, W.Y., Hooper, R.L., Barnes, N.C., Greiller, C.L., Islam, K., Bhowmik, A., Timms, P.M.,
Rajakulasingam, R.K., Choudhury, A.B. and Simcock, D.E., 2018. Prevalence, determinants and clinical correlates of
vitamin D deficiency in patients with Chronic Obstructive Pulmonary Disease in London, UK. The Journal of Steroid
Biochemistry and Molecular Biology, 175, pp.138-145.
Jolliffe, D.A., Greenberg, L., Hooper, R.L., Mathyssen, C., Rafiq, R., de Jongh, R.T., Camargo, C.A., Griffiths, C.J.,
Janssens, W. and Martineau, A.R., 2019. Vitamin D to prevent exacerbations of COPD: systematic review and
meta-analysis of individual participant data from randomised controlled trials. Thorax, 74(4), pp.337-345.
Jordan, R.E., Hawker, J.I., Ayres, J.G., Adab, P., Tunnicliffe, W., Olowokure, B., Kai, J., McManus, R.J., Salter, R. and
Cheng, K.K., 2008. Effect of social factors on winter hospital admission for respiratory disease: a case–control study
of older people in the UK. British Journal of General Practice, 58(551), pp.e1-e9.
Joseph, G.M., Skinner, M.W., Yantzi, N.M. 2013. The weather-stains of care: interpreting the meaning of bad weather
for front-line health care workers in rural long-term care. Social Science and Medicine, 91, pp.194-201.
Katz, D.L., Frates, E.P., Bonnet, J.P. Gupta, S.K., Vartiainen, E., Carmona, R.H. 2018. Lifestyle as medicine: the case for
a true health initiative. American Journal of Health Promotion, 32(6): 1452-1458.

58 | Improving winter health and well-being and reducing winter pressures in Wales

Kellogg, F.R. and Horn, A., 2012. The elderly homeless: A study comparing older and younger homeless persons,
with three case histories. Care Management Journals, 13(4), pp.238-245.
Kenny, G.P., Sigal, R.J. and McGinn, R., 2016. Body temperature regulation in diabetes. Temperature, 3(1),
pp.119-145.
Khosravi, P., Rezvani, A. and Wiewiora, A., 2016. The impact of technology on older adults’ social isolation.
Computers in Human Behavior, 63, pp.594-603.Kingston L, O'Connell NH, Dunne CP: Hand hygiene-related clinical
trials reported since 2010: a systematic review. Journal of Hospital Infection 2016, 92, pp.309-320.
Kingston, L., O’Connell, N.H. and Dunne, C.P. 2016. Hand hygiene-related clinical trials reported since 2010: a
systematic review. The Journal of Hospital Infection, 92(4), pp.309–320.
Kirkdale, C.L., Nebout, G., Megerlin, F. and Thornley, T., 2017, January. Benefits of pharmacist-led flu vaccination
services in community pharmacy. In Annales Pharmaceutiques Francaises,75(1), pp. 3-8. Elsevier Masson.
Koff, M.D., Corwin, H.L., Beach, M.L., Surgenor, S.D. and Loftus, R.W., 2011. Reduction in ventilator associated
pneumonia in a mixed intensive care unit after initiation of a novel hand hygiene program. Journal of Critical Care,
26(5), pp.489-495.
Kojima, S., Furuna, T., Ikeda, N., Nakamura, M. and Sawada, Y., 2008. Falls among community-dwelling elderly people
of Hokkaido, Japan. Geriatrics & Gerontology International, 8(4), pp.272-277.
Kosiński, S., Darocha, T., Gałązkowski, R. and Drwiła, R., 2015. Accidental hypothermia in Poland–estimation of
prevalence, diagnostic methods and treatment. Scandinavian Journal of Trauma, Resuscitation and Emergency
Medicine, 23(1), p.13.
Koster, E.S., Raaijmakers, J.A., Vijverberg, S.J., van der Ent, C.K., Maitland-van der Zee, A-H., 2011. Asthma symptoms
in pediatric patients: differences throughout the seasons. Journal of Asthma, 48, pp. 694-700.
Krause-Parello, C.A., 2012. Pet ownership and older women: The relationships among loneliness, pet attachment
support, human social support, and depressed mood. Geriatric Nursing, 33(3), pp.194-203.
Krilov, L.R., Barone, S.R., Mandel, F.S., Cusack, T.M., Gaber, D.J. and Rubino, J.R., 1996. Impact of an infection control
program in a specialized preschool. American Journal of Infection Control, 24(3), pp.167-173.
Kull, M., Kallikorm, R., Tamm, A. and Lember, M., 2009. Seasonal variance of 25-(OH) vitamin D in the general
population of Estonia, a Northern European country. BMC Public Health, 9(1), p.22.
Kvaavik, E., Batty, G.D., Ursin, G., Huxley, R. and Gale, C.R. 2010. Influence of individual and combined health
behaviors on total and cause-specific mortality in men and women: the United Kingdom health and lifestyle survey.
Archives of Internal Medicine, 170(8), pp.711–718.
Laaidi, K., Economopoulou, A., Wagner, V., Pascal, M., Empereur-Bissonnet, P., Verrier, A. and Beaudeau, P., 2013.
Cold spells and health: prevention and warning. Public Health, 127(5), pp.492-499.
Lacroix, E. and Chaton, C. 2015. Fuel poverty as a major determinant of perceived health: the case of France. Public
Health, 129(5), pp.517–524.
Lall, D., Cason, E., Pasquel, F.J., Ali, M.K. and Narayan, K.V., 2016. Effectiveness of influenza vaccination for
individuals with chronic obstructive pulmonary disease (COPD) in low-and middle-income countries. COPD: Journal
of Chronic Obstructive Pulmonary Disease, 13(1), pp.93-99.
Larimer, M.E., Malone, D.K., Garner, M.D., Atkins, D.C., Burlingham, B., Lonczak, H.S., Tanzer, K., Ginzler, J., Clifasefi,
S.L., Hobson, W.G. and Marlatt, G.A., 2009. Health care and public service use and costs before and after provision
of housing for chronically homeless persons with severe alcohol problems. Journal of the American Medical
Association, 301(13), pp.1349-1357.
Levin, R.K., Katz, M., Saldiva, P.H., Caixeta, A., Franken, M., Pereira, C., Coslovsky, S.V. and Pesaro, A.E., 2018.
Increased hospitalizations for decompensated heart failure and acute myocardial infarction during mild winters: A
seven-year experience in the public health system of the largest city in Latin America. PloS one, 13(1), p.e0190733.
Li ,Y., Alshaer, H., Fernie, G. 2009. Blood pressure and thermal responses to repeated whole body cold exposure:
effect of winter clothing. European Journal of Applied Physiology, 107(6): pp.673–685.
Li, K., Lloyd, B., Liang, X.J. and Wei, Y.M., 2014. Energy poor or fuel poor: What are the differences?. Energy Policy,
68, pp.476-481.Lichtman, J.H., Leifheit-Limson, E.C., Jones, S.B., Wang, Y. and Goldstein, L.B., 2016. Average
temperature, diurnal temperature variation, and stroke hospitalizations. Journal of Stroke and Cerebrovascular
Diseases, 25(6), pp.1489-1494.
Liddell, C. and Guiney, C., 2015. Living in a cold and damp home: frameworks for understanding impacts on mental
well-being. Public Health, 129(3), pp.191-199.

Improving winter health and well-being and reducing winter pressures in Wales | 59

Liddell, C., Morris, C., Thomson, H. and Guiney, C., 2016. Excess winter deaths in 30 European countries 1980–2013:
a critical review of methods. Journal of Public Health, 38(4), pp.806-814.
Liddell, C. and Morris, C., 2010. Fuel poverty and human health: A review of recent evidence. Energy Policy, 38(6),
pp.2987-2997.
Lin, S., Lawrence, W.R., Lin, Z., DiRienzo, S., Lipton, K., Dong, G.H., Leung, R., Lauper, U., Nasca, P. and Stuart, N., 2018.
Are the current thresholds, indicators, and time window for cold warning effective enough to protect cardiovascular
health?. Science of the Total Environment, 639, pp.860-867.
Little, P., Stuart, B., Hobbs, F.D.R., Moore, M., Barnett, J., Popoola, D., Middleton, K., Kelly, J., Mullee, M., Raftery, J.
and Yao, G., 2015. An internet-delivered handwashing intervention to modify influenza-like illness and respiratory
infection transmission (PRIMIT): a primary care randomised trial. The Lancet, 386(10004), pp.1631-1639.
Lloyd, B., Matthews, S., Livingston, M., Jayasekara, H. and Smith, K., 2013. Alcohol intoxication in the context
of major public holidays, sporting and social events: a time–series analysis in Melbourne, Australia, 2000–2009.
Addiction, 108(4), pp.701-709.
Lockley, S.W., 2010. Circadian rhythms: Influence of light in humans. In Encyclopedia of Neuroscience, pp. 971-988.
Elsevier.
Lukšić I., Clay, S., Falconer, R., Pulanić, R., Rudan, I., Campbell, H., Nair, H. 2013. Effectiveness of seasonal influenza
vaccines in children – a systematic review and meta-analysis. Croatian Medical Journal, 54(2), pp.135–145.
Magota, C., Sawatari, H., Ando, S.I., Nishizaka, M.K., Tanaka, K., Horikoshi, K., Hoashi, I., Nobuko, H., Ohkusa, T. and
Chishaki, A., 2017. Seasonal ambient changes influence inpatient falls. Age and Ageing, 46(3), pp.513-517.
Maidment, C.D., Jones, C.R., Webb, T.L., Hathway, E.A. and Gilbertson, J.M., 2014. The impact of household energy
efficiency measures on health: A meta-analysis. Energy Policy, 65, pp.583-593.
Malmivuo, M., Luoma, J., Porthin, M. 2017. Studded and unstudded winter tires in fatal road accidents in Finland.
Traffic Injury Prevention, 18(5), pp.550–555.
Manfredini, R., Manfredini, F., Boari, B., Malagoni, A.M., Gamberini, S., Salmi, R. and Gallerani, M., 2010. Temporal
patterns of hospital admissions for transient ischemic attack: a retrospective population-based study in the EmiliaRomagna region of Italy. Clinical and Applied Thrombosis/Hemostasis, 16(2), pp.153-160.
Manfredini, R., Fabbian, F., Cappadona, R., Modesti, P.A., 2018. Daylight saving time, circadian rhythms, and
cardiovascular health. Internal and Emergency Medicine, 13, pp. 641-646.
Martineau, A.R., Jolliffe, D.A., Hooper, R.L., Greenberg, L., Aloia, J.F., Bergman, P., Dubnov-Raz, G., Esposito, S.,
Ganmaa, D., Ginde, A.A. and Goodall, E.C., 2017. Vitamin D supplementation to prevent acute respiratory tract
infections: systematic review and meta-analysis of individual participant data. British Medical Journal, 356, p.i6583.
Marti-Soler, H., Gubelmann, C., Aeschbacher, S., Alves, L., Bobak, M., Bongard, V., Clays, E., De Gaetano, G., Di
Castelnuovo, A., Elosua, R. and Ferrieres, J., 2014. Seasonality of cardiovascular risk factors: an analysis including
over 230 000 participants in 15 countries. Heart, 100(19), pp.1517-1523.
Mason, F., Farley, A., Pallan, M., Sitch, A., Easter, C. and Daley, A.J., 2018. Effectiveness of a brief behavioural
intervention to prevent weight gain over the Christmas holiday period: randomised controlled trial. British Medical
Journal, 363, p.k4867.
Mate, I., Madrid, J.A., de la Fuente, M. 2014. Chronobiology of the neuroimmunoendocrine system and aging.
Current Pharmaceutical Design, 20(29), pp. 4642-4655.
Mazzucchelli, R., Crespí-Villarías, N., Pérez-Fernández, E., Reguera, M.L.D., Illescas, O.G., Quirós, J., García-Vadillo, A.,
Carmona, L., Rodriguez-Caravaca, G. and de Miguel, A.G., 2018. Weather conditions and their effect on seasonality
of incident osteoporotic hip fracture. Archives of Osteoporosis, 13(1), p.28.
McAllister, D.A., Morling, J.R., Fischbacher, C.M., MacNee, W. and Wild, S.H., 2013. Socioeconomic deprivation
increases the effect of winter on admissions to hospital with COPD: retrospective analysis of 10 years of national
hospitalisation data. Primary Care Respiratory Journal, 22(3), p.296.
McDonagh, R., Harbison, J. 2016. Autumn Weather and winter increase in cerebrovascular disease mortality. Irish
Medical Journal, 109(10), pp.479.
McDonnell, M.N., Hillier, S.L., Hooker, S.P., Le, A., Judd, S.E. and Howard, V.J., 2013. Physical activity frequency and
risk of incident stroke in a national US study of blacks and whites. Stroke, 44(9), pp.2519-2524.
McKiernan, F.E., 2005. A simple Gait-Stabilizing device reduces outdoor falls and nonserious injurious falls in
Fall-Prone older people during the winter. Journal of the American Geriatrics Society, 53(6), pp.943-947.

60 | Improving winter health and well-being and reducing winter pressures in Wales

Meesters, Y. and Gordijn, M.C., 2016. Seasonal affective disorder, winter type: current insights and treatment
options. Psychology Research and Behavior Management, 9, p.317.
Menculini, G., Verdolini, N., Murru, A., Pacchiarotti, I., Volpe, U., Cervino, A., Steardo, L., Moretti, P., Vieta, E. and
Tortorella, A., 2018. Depressive mood and circadian rhythms disturbances as outcomes of seasonal affective
disorder treatment: A systematic review. Journal of Affective Disorders, 241, pp.608-626.
Mendez-Figueroa, H., Raker, C. and Anderson, B.L., 2011. Neonatal characteristics and outcomes of pregnancies
complicated by influenza infection during the 2009 pandemic. American Journal of Obstetrics and Gynecology,
204(6), pp.S58-S63.
Mills, B.N., Andrey, J., Hambly, D., 2011. Analysis of precipitation-related motor vehicle collision and injury risk using
insurance and police record information for Winnipeg, Canada. Journal of Safety Research, 42(5), pp. 383-390.
Mittleman, M.A., Mostofsky, E., 2011. Physical, psychological and chemical triggers of acute cardiovascular events:
preventive strategies. Circulation, 124(3), pp. 346-354.
Modarres, R., Ouarda, T.B., Vanasse, A., Orzanco, M.G. and Gosselin, P., 2012. Modeling seasonal variation of hip
fracture in Montreal, Canada. Bone, 50(4), pp.909-916.
Modesti, P.A., Rapi, S., Rogolino, A., Tosi, B. and Galanti, G., 2018. Seasonal blood pressure variation: implications for
cardiovascular risk stratification. Hypertension Research, 41(7), p.475.
Moghadamnia, M.T., Ardalan, A., Mesdaghinia, A., Keshtkar, A., Naddafi, K. and Yekaninejad, M.S., 2017. Ambient
temperature and cardiovascular mortality: a systematic review and meta-analysis. PeerJ, 5, p.e3574.
Mohammad, M.A., Karlsson, S., Haddad, J., Cadeberg, B., Jernberg, T., Lindahl, B., Frobert, O., Koul, S., Erlinge,
D. 2018. Christmas, national holidays, sports events and time factors as triggers of acute myocardial infarction:
SWEDEHEART observational study 1998-2013. British Medical Journal, 363, pp k4811.
Mondor, L., Charland, K., Verma, A. and Buckeridge, D.L., 2014. Weather warnings predict fall-related injuries among
older adults. Age and Ageing, 44(3), pp.403-408.
Mons, U., Müezzinler, A., Gellert, C., Schöttker, B., Abnet, C.C., Bobak, M., de Groot, L., Freedman, N.D., Jansen, E.,
Kee, F. and Kromhout, D., 2015. Impact of smoking and smoking cessation on cardiovascular events and mortality
among older adults: meta-analysis of individual participant data from prospective cohort studies of the CHANCES
consortium. British Medical Journal, 350, p.h1551.
Morabito, M., Crisci, A., Vallorani, R., Modesti, P.A., Gensini, G.F., Orlandini, S., 2011. Innovative approaches helpful to
enhance knowledge on weather-related stroke events over a wide geographical area and a large population. Stroke,
42, pp. 593-600.
Morency, P., Voyer, C., Burrows, S. and Goudreau, S., 2012. Outdoor falls in an urban context: winter weather
impacts and geographical variations. Canadian Journal of Public Health, 103(3), pp.218-222.
Morgan, A. and Mannering, F.L., 2011. The effects of road-surface conditions, age, and gender on driver-injury
severities. Accident Analysis & Prevention, 43(5), pp.1852-1863.
Morrison-Rees, S. 2017. Findings Report No1: initial findings on the impact on Health of the Warm Homes Nest
Scheme. [Online].
Mostofsky, E., Chahal, H.S., Mukamal, K.J., Rimm, E.B., Mittleman, M.A., 2016. Alcohol and immediate risk of
cardiovascular events: a systematic review and dose-response meta-analysis. Circulation, 133(10), pp.979-987.
Mulroe, J., Donohue, F., Kavanagh, P.M., McCarthy, S., Johnson, H., 2019. A comparison of summer and winter
emergency hospitalisations in Ireland. Irish Medical Journal, 112(5), pp. 935.
Murad, M.H., Elamin, K.B., Abu Elnour, N.O., Elamin, M.B., Alkatib, A.A., Fatourechi, M.M., Almandoz, J.P., Mullan, R.J.,
Lane, M.A., Liu, H. and Erwin, P.J., 2011. The effect of vitamin D on falls: a systematic review and meta-analysis. The
Journal of Clinical Endocrinology & Metabolism, 96(10), pp.2997-3006.
Murphy, P.A., Frazee, S.G., Cantlin, J.P., Cohen, E., Rosan, J.R. and Harshburger, D.E., 2012. Pharmacy provision of
influenza vaccinations in medically underserved communities. Journal of the American Pharmacists Association,
52(1), pp.67-70.
Murray, I.R., Howie, C.R. and Biant, L.C., 2011. Severe weather warnings predict fracture epidemics. Injury, 42(7),
pp.687-690.
Myint, P.K., Vowler, S.L., Woodhouse, P.R., Redmayne, O. and Fulcher, R.A., 2007. Winter excess in hospital
admissions, in-patient mortality and length of acute hospital stay in stroke: a hospital database study over six
seasonal years in Norfolk, UK. Neuroepidemiology, 28(2), pp.79-85.
National energy action. 2017. A prospectus for universal affordable warmth. [Online]. [27 September 2019].
Available from: http://www.nea.org.uk/wp-content/uploads/2017/01/Prospectus-for-Universal-Affordable-WarmthFINAL.pdf [Accessed 01 November 2019].

Improving winter health and well-being and reducing winter pressures in Wales | 61

NICE National Institute for Health and Care Excellence, 2017. Vitamin D: supplement use in specific population
groups. Available from https://www.nice.org.uk/guidance/ph56/resources/vitamin-d-supplement-use-in-specificpopulation-groups-pdf-1996421765317 [Accessed 01 November 2019].
Norman, G.J., Kolodziejczyk, J.K., Adams, M.A., Patrick, K. and Marshall, S.J. 2013. Fruit and vegetable intake
and eating behaviors mediate the effect of a randomized text-message based weight loss program. Preventive
Medicine, 56(1), pp. 3–7.
O’Connell, S.E., Griffiths, P.L. and Clemes, S.A., 2014. Seasonal variation in physical activity, sedentary behaviour and
sleep in a sample of UK adults. Annals of Human Biology, 41(1), pp.1-8.
ONS Office for National Statistics. 2017. Number of deaths from accidental poisoning by carbon
monoxide, England and Wales, deaths registered in 2015 to 2016. Available from https://www.ons.gov.uk/
peoplepopulationandcommunity/birthsdeathsandmarriages/deaths/
ONS Office for National Statistics. 2018. Excess winter mortality in England and Wales: 2017 to 2018 (provisional)
and 2016 to 2017 (final) - Office for National Statistics. [online] Available at: https://www.ons.gov.uk/releases/
excesswintermortalityinenglandandwales2017to2018provisionaland2016to2017final [Accessed 27 Sep. 2019].
ONS Office for National Statistics. 2018b. Deaths of homeless people in England and Wales: 2013 to 2017. Available
from: https://www.ons.gov.uk/peoplepopulationandcommunity/birthsdeathsandmarriages/deaths/bulletins/
deathsofhomelesspeopleinenglandandwales/2013to2017 [Accessed 01 November 2019].
Ogbebor, O., Odugbemi, B., Maheswaran, R. and Patel, K., 2018. Seasonal variation in mortality secondary to acute
myocardial infarction in England and Wales: a secondary data analysis. BMJ open, 8(7), p.e019242.
Ortiz, C.R., Tenías, J.M., Estarlich, M. and Ballester, F., 2015. Systematic review of the association between climate
and hip fractures. International Journal of Biometeorology, 59(10), pp.1511-1522.
O’Sullivan, K.C., Howden-Chapman, P., Sim, D., Stanley, J., Rowan, R.L., Harris Clark, I.K. and Morrison, L.L.A. 2017.
Cool? Young people investigate living in cold housing and fuel poverty. A mixed methods action research study. SSM
- Population Health, 3, pp.66–74.
Osman, L.M., Ayres, J.G., Garden, C., Reglitz, K., Lyon, J. and Douglas, J.G., 2010. A randomised trial of home energy
efficiency improvement in the homes of elderly COPD patients. European Respiratory Journal, 35(2), pp.303-309.
Papi, A., Bellettato, C.M., Braccioni, F., Romagnoli, M., Casolari, P., Caramori, G., Fabbri, L.M. and Johnston, S.L.,
2006. Infections and airway inflammation in chronic obstructive pulmonary disease severe exacerbations. American
Journal of Respiratory and Critical Care Medicine, 173(10), pp.1114-1121.
Parker, M. Johansen, A., 2006. Hip fracture. British Medical Journal, 333, pp.27-30.
Parkin, L., Williams, S.M. and Priest, P., 2009. Preventing winter falls: a randomised controlled trial of a novel
intervention. Clinical Correspondence. The New Zealand Medical Journal, 122, pp. 31-38.
Pebody, R., Warburton, F., Andrews, N., Ellis, J., Von Wissmann, B., Robertson, C., Yonova, I., Cottrell, S., Gallagher, N.,
Green, H. and Thompson, C., 2015. Effectiveness of seasonal influenza vaccine in preventing laboratory-confirmed
influenza in primary care in the United Kingdom: 2014/15 end of season results. Eurosurveillance, 20(36).
Pebody, R., McMenamin, J. and Nohynek, H., 2018. Live attenuated influenza vaccine (LAIV): recent effectiveness
results from the USA and implications for LAIV programmes elsewhere. Archives of Disease in Childhood, 103(1),
pp.101-105.
Pebody, R.G., McLean, E., Zhao, H., Cleary, P., Bracebridge, S., Foster, K., Charlett, A., Hardelid, P., Waight, P., Ellis, J.
and Bermingham, A., 2010. Pandemic Influenza A (H1N1) 2009 and mortality in the United Kingdom: risk factors for
death, April 2009 to March 2010. Eurosurveillance, 15(20), p.19571.
Peltola H. 2015. Safety Effects of Lower Speed Limits During Winter Months. Analysis of Accidents in 2010–2014.
Finnish Transport Agency, Technology and Environment Department. Research Reports of the Finnish Transport
Agency 61/2015, pp. 27.
Petrova, V.N., Russell, C.A. 2018. The evolution of seasonal influenza viruses. Nature Reviews. Microbiology,
16(1), pp. 60.
Phelan, P. and Phelan, B., 2017. Relationship between Ambient Temperature and Mental Health in the USA.
Environments, 4(4), p.71.
Phu Pin, S., Golmard, J.L., Cotto, E., Rothan-Tondeur, M., Chami, K. and Piette, F. 2012. Excess Winter Mortality
in France: Influence of Temperature, Influenza Like Illness, and Residential Care Status. Journal of the American
Medical Directors Association, 13(3), pp.309.e1-309.e7.
Pike KC, Akhbari M, Kneale D, Harris KM., 2018. Interventions for autumn exacerbations of asthma in children.
Cochrane database of systematic reviews,. 3:CD012393. doi: 10.1002/14651858.CD012393.pub2

62 | Improving winter health and well-being and reducing winter pressures in Wales

Pludowski, P., Holick, M.F., Grant, W.B., Konstantynowicz, J., Mascarenhas, M.R., Haq, A., Povoroznyuk, V., Balatska,
N., Barbosa, A.P., Karonova, T. and Rudenka, E., 2018. Vitamin D supplementation guidelines. The Journal of Steroid
Biochemistry and Molecular Biology, 175, pp.125-135.
Poortinga, W., Jiang, S., Grey, C. and Tweed, C., 2018a. Impacts of energy-efficiency investments on internal
conditions in low-income households. Building Research & Information, 46(6), pp.653-667.
Poortinga, W., Rodgers, S.E., Lyons, R.A., Anderson, P., Tweed, C., Grey, C., Jiang, S., Johnson, R., Watkins, A.
and Winfield, T.G., 2018b. The health impacts of energy performance investments in low-income areas: a
mixed-methods approach. Southampton (UK), NIHR Journals Library (Public Health Research) Available at:
http://www.ncbi.nlm.nih.gov/books/NBK488181/ [Accessed 30 October 2019].
Postel, M.G., de Haan, H.A., ter Huurne, E.D., Becker, E.S. and de Jong, C.A.J. 2010. Effectiveness of a web-based
intervention for problem drinkers and reasons for dropout: randomized controlled trial. Journal of Medical Internet
Research, 12(4), e68.
Prince, M.J., Wu, F., Guo, Y., Gutierrez Robledo, L.M., O’Donnell, M., Sullivan, R., Yusuf, S. 2015. The burden of disease
in older people and implications for health policy and practice. Lancet, 385(9967), pp, 549-562.
Procter E., Brugger, H. and Burtscher, M. 2018. Accidental hypothermia in recreational activities in the mountains: A
narrative review. Scandinavian Journal of Medicine & Science in Sports, 28(12), pp.2464–2472.
Public Health England. 2019a. The national influenza immunisation programme 2019/20. Inactivated influenza
vaccine information for healthcare practitioners. Available from https://assets.publishing.service.gov.uk/
government/uploads/system/uploads/attachment_data/file/826345/Inactivated_influenza_vaccine_information_
for_healthcare_practitioners_2019-20.pdf [Accessed 01 November 2019].
Public Health England. 2019b. Seasonal influenza vaccine uptake in children of primary school age: winter season
2018 to 2019. London, Public Health England. Available at: https://assets.publishing.service.gov.uk/government/
uploads/system/uploads/attachment_data/file/806289/Childhood_flu_annual_report_2018_19_FINAL_.pdf
[Accessed 29 October 2019].
Public Health Wales. 2018. Public Health Wales believes that lowering the default speed limit to 20mph could have
substantial public health benefits. Available at: http://www.wales.nhs.uk/sitesplus/888/opendoc/337329 [Accessed
2 Oct. 2019].
Public Health Wales. 2019. Seasonal influenza in Wales 2018/19 Annual Report. [online] Available at: http://www2.
nphs.wales.nhs.uk:8080/CommunitySurveillanceDocs.nsf/($All)/E3F7BE45AAB413658025841700552272/$File/
Seasonal%20influenza%20in%20Wales%20201819_v1a(final).pdf [Accessed 11 Sep. 2019].
Pye, S., Dobbins, A., Baffert, C., Brajković, J., Deane, P. and De Miglio, R., 2015. Addressing energy poverty and
vulnerable consumers in the energy sector across the EU. L'Europe en Formation, (4), pp.64-89.
Qiu, L. and Nixon, W.A., 2008. Effects of adverse weather on traffic crashes: systematic review and meta-analysis.
Transportation Research Record, 2055(1), pp.139-146.
Rasmussen, S.A., Jamieson, D.J. and Uyeki, T.M., 2012. Effects of influenza on pregnant women and infants.
American Journal of Obstetrics and Gynecology, 207(3), pp.S3-S8.
Rehm, J. and Roerecke, M., 2017. Cardiovascular effects of alcohol consumption. Trends in Cardiovascular Medicine,
27(8), pp.534-538.
Roberts, D., Vera-Toscano, E. and Phimister, E., 2015. Fuel poverty in the UK: Is there a difference between rural and
urban areas?. Energy Policy, 87, pp.216-223.
Roberts, S., 2008. Energy, equity and the future of the fuel poor. Energy Policy, 36(12), pp.4471-4474.
Robinson, H., MacDonald, B., Kerse, N. and Broadbent, E., 2013. The psychosocial effects of a companion robot: a
randomized controlled trial. Journal of the American Medical Directors Association, 14(9), pp.661-667.
Roerecke, M. and Rehm, J., 2014. Alcohol consumption, drinking patterns, and ischemic heart disease: a narrative
review of meta-analyses and a systematic review and meta-analysis of the impact of heavy drinking occasions on
risk for moderate drinkers. BMC Medicine, 12(1), p.182.
Romaszko, J., Cymes, I., Dragańska, E., Kuchta, R. and Glińska-Lewczuk, K., 2017. Mortality among the homeless:
Causes and meteorological relationships. PloS one, 12(12), p.e0189938.
Rosendahl-Riise, H., Spielau, U., Ranhoff, A.H., Gudbrandsen, O.A. and Dierkes, J., 2017. Vitamin D supplementation
and its influence on muscle strength and mobility in community-dwelling older persons: a systematic review and
meta-analysis. Journal of Human Nutrition and Dietetics, 30(1), pp.3-15.

Improving winter health and well-being and reducing winter pressures in Wales | 63

Rosenthal, N.E., Sack, D.A., Gillin, J.C., Lewy, A.J., Goodwin, F.K., Davenport, Y., Mueller, P.S.,
Newsome, D.A. and Wehr, T.A., 1984. Seasonal affective disorder: a description of the syndrome and preliminary
findings with light therapy. Archives of General Psychiatry, 41(1), pp.72-80.
Roth, G.A., Johnson, C., Abajobir, A., Abd-Allah, F., Abera, S.F., Abyu, G., Ahmed, M., Aksut, B., Alam, T., Alam, K.,
2017. Global, regional, and national burden of cardiovascular diseases for 10 causes, 1990 to 2015. Journal of the
American College of Cardiology, 70, pp. 1-25.
Rouquette, A., Mandereau-Bruno, L., Baffert, E., Laaidi, K., Josseran, L. and Isnard, H., 2011. [Winter surveillance
of cold exposure effects on health among the homeless population in the Paris area: data from the Coordinated
Health Surveillance of Emergency Department network (Organisation de la surveillance coordonnée des urgences
[Oscour (®)])]. Revue d'Epidemiologie et de Sante Publique, 59(6), pp.359-368.
Rudge, J. and Gilchrist, R., 2007. Measuring the health impact of temperatures in dwellings: Investigating excess
winter morbidity and cold homes in the London Borough of Newham. Energy and Buildings, 39(7), pp.847-858.
Rylander, C., Øyvind Odland, J. and Manning Sandanger, T., 2013. Climate change and the potential effects on
maternal and pregnancy outcomes: an assessment of the most vulnerable–the mother, fetus, and newborn child.
Global Health Action, 6(1), p.19538.
Ryti, N.R., Guo, Y. and Jaakkola, J.J., 2015. Global association of cold spells and adverse health effects: a systematic
review and meta-analysis. Environmental Health Perspectives, 124(1), pp.12-22.
Ryti NRI, Guo Y, Jaakkola JJK, 2016. Global Association of Cold Spells and Adverse Health Effects: A Systematic
Review and Meta-Analysis. Environmental Health Perspectives, 124, pp. 12-22.
Saeki, K., Obayashi, K., Iwamoto, J., Tone, N., Okamoto, N., Tomioka, K. and Kurumatani, N., 2014. Stronger
association of indoor temperature than outdoor temperature with blood pressure in colder months. Journal of
Hypertension, 32(8), pp.1582-1589.
Sánchez-Ramos, E.L., Monárrez-Espino, J. and Noyola, D.E., 2017. Impact of vaccination on influenza mortality in
children< 5 years old in Mexico. Vaccine, 35(9), pp.1287-1292.
Sartini, C., Barry, S.J., Wannamethee, S.G., Whincup, P.H., Lennon, L., Ford, I. and Morris, R.W., 2016. Effect of cold
spells and their modifiers on cardiovascular disease events: evidence from two prospective studies. International
Journal of Cardiology, 218, pp.275-283.
Sartini C., Tammes, P., Hay, A.D., Preston, I., Lasserson, D., Whincup, P.H., Wannamethee, S.G. and Morris, R.W. 2018.
Can we identify older people most vulnerable to living in cold homes during winter? Annals of Epidemiology, 28(1),
pp.1-7.e3.
Schaffner, W., Chen, W.H., Hopkins, R.H. and Neuzil, K. 2018. Effective Immunization of Older Adults Against
Seasonal Influenza. The American Journal of Medicine, 131(8): pp.865–873.
Schleich, J., 2019. Energy efficient technology adoption in low-income households in the European Union–
What is the evidence?. Energy Policy, 125, pp.196-206.
Schlesinger, N. and Schlesinger, M., 2009. Seasonal variation of rheumatic diseases. Discovery medicine, 5(25),
pp.64-69.
Seeherman, J. Liu, Y., 2015. Effects of extraordinary snowfall on traffic safety. Accident; Analysis and Prevention,
81, pp. 194-203.
Serra-Picamal, X., Roman, R., Escarrabill, J., García-Altés, A., Argimón, J.M., Soler, N., Faner, R., Carbonell, E.M.,
Trilla, A. and Agusti, A., 2018. Hospitalizations due to exacerbations of COPD: A big data perspective. Respiratory
Medicine, 145, pp.219-225.
Shanley, L.A., Lin, H. and Flores, G., 2015. Factors associated with length of stay for pediatric asthma
hospitalizations. Journal of Asthma, 52(5), pp.471-477.
Shah, M., Bhalla, V., Patnaik, S., Maludum, O., Lu, M., Figueredo, V.M. 2016. Heart failure and the holidays. Clinical
Research in Cardiology, 105(10), pp. 865-72.
Shah, A.S.V., Lee, K.K., Mills, N.L. 2016b. Short term exposure to air pollution and stroke: systematic review and
meta-analysis. British Medical Journal, 2016, 354, pp. i4851.
Shephard, R.J. and Aoyagi, Y., 2009. Seasonal variations in physical activity and implications for human health.
European Journal of Applied Physiology, 107(3), pp.251-271.
Sherrington, C., Michaleff, Z.A., Fairhall, N., Paul, S.S., Tiedemann, A., Whitney, J., Cumming, R.G., Herbert, R.D.,
Close, J.C. and Lord, S.R., 2017. Exercise to prevent falls in older adults: an updated systematic review and metaanalysis. British Journal of Sports Medicine, 51(24), pp.1750-1758.

64 | Improving winter health and well-being and reducing winter pressures in Wales

Shiue, I. and Shiue, M., 2014. Indoor temperature below 18 C accounts for 9% population attributable risk for high
blood pressure in Scotland. International Journal of Cardiology, 171(1), pp.e1-e2.
Shiue, I., 2016. Cold homes are associated with poor biomarkers and less blood pressure check-up: English
Longitudinal Study of Ageing, 2012–2013. Environmental Science and Pollution Research, 23(7), pp.7055-7059.
Smith, S.M., Sonego, S., Wallen, G.R., Waterer, G., Cheng, A.C. and Thompson, P., 2015. Use of non-pharmaceutical
interventions to reduce the transmission of influenza in adults: A systematic review. Respirology, 20(6), pp.896-903.
Stacey, D. and Pritchard, C., 2016. An ecological study of excess winter mortality in England and deprivation. Public
Health, 141, p.207.
Staddon, P.L., Montgomery, H.E. and Depledge, M.H., 2014. Climate warming will not decrease winter mortality.
Nature Climate Change, 4(3), p.190.
Stares, J. and Kosatsky, T., 2015. Hypothermia as a cause of death in British Columbia, 1998− 2012: a descriptive
assessment. CMAJ open, 3(4), p.E352.
Statistics for Wales. 2018a. National Survey for Wales, 2016-17 Loneliness. [Online]. [27 September 2019].
Available from: https://gweddill.gov.wales/docs/statistics/2018/180213-national-survey-2016-17-loneliness-en.pdf
[Accessed 01 November 2019].
Statistics for Wales. 2018b. Welsh Housing Conditions Survey. [Internet]. [27 September 2019]. Available from:
https://gov.wales/welsh-housing-conditions-survey [Accessed 01 November 2019].
Strandroth, J., Rizzi, M., Olai, M., Lie, A., Tingvall, C., 2012. The effects of studded tires on fatal crashes with
passenger cars and the benefits of electronic stability control (ESC) in Swedish winter driving. Accident;
Analysis and Prevention, 45, pp 50-60.
Stenius-Ayoade, A., Haaramo, P., Kautiainen, H., Gissler, M., Wahlbeck, K. and Eriksson, J.G., 2017. Mortality and
causes of death among homeless in Finland: a 10-year follow-up study. Journal of Epidemiology and Community
Health, 71(9), pp.841-848.
Stevenson, J.L., Krishnan, S., Stoner, M.A., Goktas, Z. and Cooper, J.A. 2013. Effects of exercise during the holiday
season on changes in body weight, body composition and blood pressure. European Journal of Clinical Nutrition,
67(9), pp.944–949.
Stewart, S., Hart, C.L., Hole, D.J. and McMurray, J.J., 2002. A population-based study of the long-term risks
associated with atrial fibrillation: 20-year follow-up of the Renfrew/Paisley study. The American Journal of
Medicine, 113(5), pp.359-364.
Stewart, S., Keates, A.K., Redfern, A. and McMurray, J.J., 2017. Seasonal variations in cardiovascular disease. Nature
Reviews Cardiology, 14(11), p.654.
Stockton, H. and Campbell, R., 2011. Time to reconsider UK energy and fuel poverty policies. York: Joseph Rowntree
Foundation.
Strand, L.B., Barnett, A.G. and Tong, S., 2011. The influence of season and ambient temperature on birth outcomes:
a review of the epidemiological literature. Environmental Research, 111(3), pp.451-462.
Suess, T., Remschmidt, C., Schink, S.B., Schweiger, B., Nitsche, A., Schroeder, K., Doellinger, J., Milde, J., Haas, W.,
Koehler, I., Krause, G. and Buchholz, U. 2012. The role of facemasks and hand hygiene in the prevention of influenza
transmission in households: results from a cluster randomised trial; Berlin, Germany, 2009-2011. BMC Infectious
Diseases, 12:26.
Sun, S., Laden, F., Hart, J.E., Qiu, H., Wang, Y., Wong, C.M., Lee, R.S., Tian, L., 2018. Seasonal temperature variability
and emergency hospital admissions for respiratory diseases: a population-based cohort study. Thorax, 73,
pp. 951-958.
Székely, M. and Garai, J., 2018. Thermoregulation and age. In Handbook of Clinical Neurology (Vol. 156, pp. 377395). Elsevier.
Tang, J.W., 2009. The effect of environmental parameters on the survival of airborne infectious agents. Journal of
the Royal Society Interface, 6(suppl_6), pp.S737-S746.
Tanner, L.M., Moffatt, S., Milne, E.M., Mills, S.D. and White, M., 2013. Socioeconomic and behavioural risk factors for
adverse winter health and social outcomes in economically developed countries: a systematic review of quantitative
observational studies. Journal of Epidemiology and Community Health, 67(12), pp.1061-1067.
Taylor, D., Hale, L., Schluter, P., Waters, D.L., Binns, E.E., McCracken, H., McPherson, K. and Wolf, S.L., 2012.
Effectiveness of tai chi as a community-based falls prevention intervention: A randomized controlled trial. Journal
of the American Geriatrics Society, 60(5), pp.841-848.

Improving winter health and well-being and reducing winter pressures in Wales | 65

Terroso, M., Rosa, N., Marques, A.T., Simoes, R., 2013. Physical consequences of falls in the elderly: a literature
review from 1995 to 2010. European Review of Aging and Physical Activity, 11, pp. 51-59.
The Royal College of Emergency Medicine, 2016. Why does winter in A&E get worse every year? Available from
https://www.rcem.ac.uk/docs/Policy/Why%20does%20winter%20in%20A+E%20get%20worse%20every%20year.
pdf [Accessed 30 October 2019].
Thomas, R.E., Jefferson, T. and Lasserson, T.J. 2010. Influenza vaccination for healthcare workers who work with the
elderly. The Cochrane Database of Systematic Reviews, (2):CD005187. doi: 10.1002/14651858.CD005187.pub3.
Thomson, H., Thomas, S., Sellstrom, E. and Petticrew, M., 2013. Housing improvements for health and associated
socio-economic outcomes. Cochrane database of systematic reviews, (2): CD008657. doi: 10.1002/14651858.
CD008657.pub2.
Thomson, H. and Thomas, S., 2015. Developing empirically supported theories of change for housing investment
and health. Social Science & Medicine, 124, pp.205-214.
To, K.W., Lai, A., Lee, K.C.K., Koh, D. and Lee, S.S., 2016. Increasing the coverage of influenza vaccination in
healthcare workers: review of challenges and solutions. Journal of Hospital Infection, 94(2), pp.133-142.
Tod, A., Lusambili, A., Cooke, J., Homer, C., Abbott, J., Stocks, A. and McDaid, K., 2013. Barriers to keeping warm in
later life. Nursing Older People, 25(10).
Todd, A., Copeland, A., Husband, A., Kasim, A. and Bambra, C., 2015. Access all areas? An area-level analysis of
accessibility to general practice and community pharmacy services in England by urbanity and social deprivation.
BMJ Open, 5(5), p.e007328.
Tomstad, S., Dale, B., Sundsli, K., Saevareid, H.I. and Söderhamn, U. 2017. Who often feels lonely? A cross-sectional
study about loneliness and its related factors among older home-dwelling people. International Journal of Older
People Nursing, 12(4), doi: 10.1111/opn.12162.
Transports Québec. 2011. Mise en oeuvre de la mesure rendant obligatoire l’utilisation de pneus d’hiver pour
certains vehicles.
Tricco, A.C., Chit, A., Soobiah, C., Hallett, D., Meier, G., Chen, M.H., Tashkandi, M., Bauch, C.T. and Loeb, M., 2013.
Comparing influenza vaccine efficacy against mismatched and matched strains: a systematic review and metaanalysis. BMC Medicine, 11(1), p.153.
Tuononen, A.J. and Sainio, P. 2014. Optimal proportion of studded tyres in traffic flow to prevent polishing of an icy
road. Accident; Analysis and Prevention, 65, pp.53–62.
Turner, R.M., Hayen, A., Dunsmuir, W.T., Finch, C.F., 2011. Air temperature and the incidence of fall-related hip
fracture hospitalisations in older people. Osteoporosis International, 22(4), pp.1183–1189.
Tsai, H.H., Tsai, Y.F., Wang, H.H., Chang, Y.C. and Chu, H.H., 2010. Videoconference program enhances social support,
loneliness, and depressive status of elderly nursing home residents. Aging and Mental Health, 14(8), pp.947-954.
Urashima, M., Segawa, T., Okazaki, M., Kurihara, M., Wada, Y. and Ida, H., 2010. Randomized trial of vitamin D
supplementation to prevent seasonal influenza A in schoolchildren. The American Journal of Clinical Nutrition,
91(5), pp.1255-1260.
Usman, T., Fu, L., Miranda-Moreno, L.F., 2010. Quantifying safety benefit of winter road maintenance: Accident
frequency modeling. Accident; Analysis and Prevention, 42, pp. 1878-1887.
Usman, T., Fu, L. and Miranda-Moreno, L.F., 2012. A disaggregate model for quantifying the safety effects of winter
road maintenance activities at an operational level. Accident Analysis & Prevention, 48, pp.368-378.
Usonis, V., Anca, I., André, F., Chlibek, R., Ivaskeviciene, I., Mangarov, A., Mészner, Z., Prymula, R., Šimurka, P.,
Tamm, E. and Tešović, G. 2010. Central European Vaccination Advisory Group (CEVAG) guidance statement on
recommendations for influenza vaccination in children. BMC Infectious Diseases, 10: p.168.
Uusi-Rasi, K., Patil, R., Karinkanta, S., Tokola, K., Kannus, P., Lamberg-Allardt, C. and Sievänen, H., 2019. Serum
25-hydroxyvitamin D levels and incident falls in older women. Osteoporosis International, 30(1), pp.93-101.
Valtorta NK, Kanaan, M., Gilbody, S., Ronzi, S. and Hanratty, B. 2016. Loneliness and social isolation as risk factors
for coronary heart disease and stroke: systematic review and meta-analysis of longitudinal observational studies.
Heart, 102(13), pp.1009–1016.
van Schoor, N. and Lips, P., 2018. Worldwide vitamin D status. In Vitamin D (pp. 15-40). Academic Press.
Vardoulakis, S., Dear, K., Hajat, S., Heaviside, C., Eggen, B. and McMichael, A.J., 2014. Comparative assessment of the
effects of climate change on heat-and cold-related mortality in the United Kingdom and Australia. Environmental
Health Perspectives, 122(12), pp.1285-1292.

66 | Improving winter health and well-being and reducing winter pressures in Wales

Vardoulakis, S. and Heaviside, C., 2012. Health Effects of climate change in the UK 2012. London: Health Protection
Agency.
Ventura-Cots, M., Watts, A.E., Cruz-Lemini, M., Shah, N.D., Ndugga, N., McCann, P., Barritt 4th, A.S., Jain, A., Ravi,
S., Fernandez-Carrillo, C. and Abraldes, J.G., 2019. Colder weather and fewer sunlight hours increase alcohol
consumption and alcoholic cirrhosis worldwide. Hepatology, 69(5), pp.1916-1930.
Victor, C.R. and Bowling, A., 2012. A longitudinal analysis of loneliness among older people in Great Britain. The
Journal of Psychology, 146(3), pp.313-331.
Vuillermoz, C., Aouba, A., Grout, L., Vandentorren, S., Tassin, F., Moreno-Betancur, M., Jougla, É. and Rey, G., 2016.
Mortality among homeless people in France, 2008–10. The European Journal of Public Health, 26(6), pp.1028-1033.
Vyas, D. 2014. Topping-up or dropping-out: self-disconnection among prepayment meter users. [Online] London,
Citizens Advice. Available from: http://citizensadvice.citizensadvice.org.uk/topping_up_or_dropping_out.pdf
[Accessed 29 October 2019].
Wang, M., Liu, M., Wang, C., Xiao, Y., Zou, M., Cheng, G., 2019. Association between vitamin D status and asthma
control: a meta-analysis of randomized trials. Respiratory Medicine, 150, pp 85-94.
Wareham, K., Johansen, A., Stone, M.D., Saunders, J., Jones, S., Lyons, R.A. 2003. Seasonal variation in the incidence
of wrist and forearm fractures and its consequences. Injury, 34(4), pp, 219-22.
Webb, E., Blane, D, de Vries, R 2013. Housing and respiratory health at older ages. Journal of Epidemiology and
Community Health, 67(3), pp.280–285.
Wedzicha J., 2011. Winter forecasting of COPD exacerbations. Primary Care Respiratory Journal,20, pp.235-236.
Welsh Government. 2015. Well-being of Future Generations (Wales) Act 2015. The Essentials. Cardiff. [Online].
Available from: https://futuregenerations.wales/wp-content/uploads/2017/02/150623-guide-to-the-fg-act-en.pdf
[Accessed 01 November 2019]Welsh Government. 2018a. A Healthier Wales: our plan for health and social care.
Cardiff. [Online]. Available from: https://gov.wales/sites/default/files/publications/2019-04/in-brief-a-healthierwales-our-plan-for-health-and-social-care.pdf [Accessed 01 November 2019].
Welsh Government. 2018b. Homelessness: April 2017 to March 2018. Available from https://gov.wales/
homelessness-april-2017-march-2018 [Accessed 01 November 2019].
Welsh Government. 2019a. Fuel poverty estimates for Wales. [Internet]. Available from: https://gov.wales/fuelpoverty-estimates-wales-2018. Welsh Government. 2019b. National rough sleeper count: November 2018. Available
from: https://gov.wales/national-rough-sleeper-count-november-2018 [Accessed 01 November 2019].
Wendel-Vos, G.C.W., Dutman, A.E., Verschuren, W.M.M., Ronckers, E.T., Arment, A., van Assema, P., van Ree, J.,
Ruland, E.C. and Schuit, A.J. 2009. Lifestyle factors of a five-year community-intervention program: the Hartslag
Limburg intervention. American Journal of Preventive Medicine, 37(1), pp.50–56.
Whiteford, H.A., Degenhardt, L., Rehm, J., Baxter, A.J., Ferrari, A.J., Erskine, H.E., Charlson, F.J Norman, R.E et al.
Global burden of disease attributable to mental and substance use disorders: findings from the Global Burden of
Disease Study 2010. 2013. Lancet, 382(9904), pp. 1575-1586.
Willis, A., Davies, M., Yates, T. and Khunti, K., 2012. Primary prevention of cardiovascular disease using validated risk
scores: a systematic review. Journal of the Royal Society of Medicine, 105(8), pp.348-356.
Wilkinson, P., Pattenden, S., Armstrong, B., Fletcher, A., Kovats, R.S., Mangtani, P. and McMichael, A.J., 2004.
Vulnerability to winter mortality in elderly people in Britain: population based study. British Medical Journal,
329(7467), p.647.
Winterman, D. 2010. Is it your civic duty to clear snow?. [Online]. [27 September 2019]. Available from:
http://news.bbc.co.uk/1/hi/8443745.stm [Accessed 01 November 2019]
Wong, V.W.Y., Cowling, B.J., Aiello, A.E. 2014. Hand hygiene and risk of influenza virus infections in the community: a
systematic review and meta-analysis. Epidemiology and Infection, 142(5), pp.922–932.
Wong, K.K., Cohen, A.L., Norris, S.A., Martinson, N.A., von Mollendorf, C., Tempia, S., Walaza, S., Madhi, S.A.,
McMorrow, M.L., Variava, E. and Motlhaoleng, K.M., 2016. Knowledge, attitudes, and practices about influenza
illness and vaccination: a cross-sectional survey in two South African communities. Influenza and Other Respiratory
Viruses, 10(5), pp.421-428.
Woodfine, L., Neal, R.D., Bruce, N., Edwards, R.T., Linck, P., Mullock, L., Nelhans, N., Pasterfield, D., Russell, D., Russell,
I. 2011. Enhancing ventilation in homes of children with asthma: pragmatic randomised controlled trial. British
Journal of General Practice, 61, pp, e724-732.

Improving winter health and well-being and reducing winter pressures in Wales | 67

Woodrooffe, J., 2016. Ten surprising findings about winter tires: It is not just about snow (No. SWT-2016-10). Report
No. SWT-2016-10). Ann Arbor: University of Michigan.
World Health Organization. 2007. Management of substance abuse: Alcohol and Injuries. [Online]. [27 September
2019]. Available from: https://www.who.int/substance_abuse/activities/injuries/en/ [Accessed 01 November 2019].
World Health Organization. 2012. Weekly Epidemiological Record (WER), 23 November 2012, vol 87, 47
(pp 461–476). [Online]. [27 September 2019]. Available from: https://www.who.int/wer/2012/wer8747/en/
[Accessed 01 November 2019].
World Health Organization. 2014. WHO Global Epidemiological Surveillance Standards for Influenza. [Online].
[27 September 2019]. Available from: https://www.who.int/substance_abuse/activities/injuries/en/
[Accessed 01 November 2019].
World Health Organization. 2017. Cardiovascular diseases (CVDs). Key facts. Available from
https://www.who.int/en/news-room/fact-sheets/detail/cardiovascular-diseases-(cvds) [Accessed 24 Oct. 2019].
World Health Organization. 2018a. Global status report on road safety 2018. Geneva: World Health Organization.
World Health Organization. 2018b. Recommendations on influenza vaccination during the 2018-2019 winter season.
[Online]. [27 September 2019]. Available from: http://www.euro.who.int/__data/assets/pdf_file/0007/384532/fluvaccine-recommendations-2018-2019-eng.pdf?ua=1
World Health Organization. 2019. Global influenza strategy, 2019-2030. Geneva: World Health Organization.
Wu, P.C., Lin, C.Y., Lung, S.C., Guo, H.R., Chou, C.H. and Su, H.J., 2011. Cardiovascular mortality during heat and cold
events: determinants of regional vulnerability in Taiwan. Occupational and Environmental Medicine, 68(7), pp.525530.
Xu, Z., Etzel, R.A., Su, H., Huang, C., Guo, Y., Tong, S., 2012. Impact of ambient temperature on children’s health: a
systematic review. Environmental Research, 117: 120-131.
Xu, B., Liu, H., Su, N., Kong, G., Bao, X., Li, J., Wang, J., Li, Y., Ma, X., Zhang, J. and Yu, G.P., 2013. Association between
winter season and risk of death from cardiovascular diseases: a study in more than half a million inpatients in
Beijing, China. BMC Cardiovascular Disorders, 13(1), p.93.
Yamada, M. and Ichihashi, N., 2010. Predicting the probability of falls in community-dwelling elderly individuals
using the trail-walking test. Environmental Health and Preventive Medicine, 15(6), p.386.
Yang, J., Yin, P., Zhou, M., Ou, C.Q., Li, M., Liu, Y., Gao, J., Chen, B., Liu, J., Bai, L. and Liu, Q., 2016. The effect
of ambient temperature on diabetes mortality in China: A multi-city time series study. Science of the Total
Environment, 543, pp.75-82.
Yardley, L., Miller, S, Schlotz, W. and Little, P. 2011. Evaluation of a Web-based intervention to promote hand
hygiene: exploratory randomized controlled trial. Journal of Medical Internet Research, 13(4). e107.
Yeung P., Chau, P. Woo, J., Yim, V. and Rainer, T. 2011. Higher incidence of falls in winter among older people in Hong
Kong. Journal of Clinical Gerontology and Geriatrics, 2(1), pp.13–16.Zhang, P., Bassil, K., Gower, S., Katic, M., Kiss, A.,
Gogosis, E. and Hwang, S.W., 2019. Cold-related injuries in a cohort of homeless adults. Journal of Social Distress
and the Homeless, 28(1), pp.85-89.
Zorbalar, N., Yesilaras, M., Aksay, E. 2014. Carbon monoxide poisoning in patients presenting to the emergency
department with a headache in winter months. Emergency Medicine Journal, 31(e1), pp e-66-e70.
Zhou, J., Du, J., Huang, L., Wang, Y., Shi, Y. and Lin, H., 2018. Preventive Effects of Vitamin D on Seasonal Influenza
A in Infants: A Multicenter, Randomized, Open, Controlled Clinical Trial. The Pediatric Infectious Disease Journal,
37(8), pp.749-754.

68 | Improving winter health and well-being and reducing winter pressures in Wales

Appendices
Appendix 1: Search strategies for literature review
Impact on health

Interventions

• exp *seasons/
• exp *Cold Temperature/
• (winter adj4 (death$ or fatalit$ or mortalit$ or morbidit$ or 		
illness$ or disease$)).ti,ab.
• (temperature$ adj3 (death$ or fatalit$ or mortalit$ or
morbidit$ or illness$ or disease$)).ti,ab.
• 1 or 2 or 3 or 4
• (health or death$ or mortality or admission$ or hos
pitali$ation$ or illness*).ti,ab.
• exp Death$/
• exp Mortality/
• exp Morbidity/
• 6 or 7 or 8 or 9
• 5 and 10
• limit 11 to english language
• limit 12 to (humans and yr="2008 -Current")
• limit 13 to "review articles"

•
•
•
•

And variations of the above also using exp *cardiovascular
disease/; exp *cerebrovascular disease/; exp *stroke$/;
(respiratory disease* or lung$ or breath$ or air*).ti,ab /;
(influenza or flu or infection$).ti,ab.; (mental health or
well-being or disorder$ or illness$).ti,ab.; (fall$ or slip$ or
accident$ or injur$ or incident$ or fracture$).ti,ab;

•
•

•
•
•
•
•
•
•
•
•
•

•
•
•
•
•
•

exp Cold Temperature/
cold adj3 (temperature$ or weather or condition$)).ti,ab.
Snow/ or Ice/
(winter adj4 (death$ or fatalit$ or mortalit$ or morbidit$ or 		
illness$ or disease$)).ti,ab.
(health impact$ or health effect$).ti,ab.
or/1-5
(winter adj3 fuel).ti,ab.
(winter adj3 (payment$ or allowance$ or benefit$ or grant$)).ti,ab.
((cold or frozen) adj3 (home$ or house$ or household$ or 		
housing)).ti,ab.
((energy adj3 efficien$) and (home$ or house$ 			
or household$ or housing)).ti,ab.
(insulat$ adj4 (home$ or house$ or household$ or housing)).ti,ab.
(Warm Home or Warm Front or Warm Zone).ti,ab.
or/7-13
((fall or falls or slip or accident or injury or injuries) adj3 (winter
or snow or ice or weather)).ti,ab.
14 or 15
((cold or weather) adj3 (plan$ or harm or health$ or protect$)).		
ti,ab.
(winter adj3 (evaluate or evaluation or intervention$ or program
or prevent$)).ti,ab.
((seasonal or cold) adj3 (infection or virus or vaccination$ 		
or vaccine$ or flu)).ti,ab.
17 or 18 or 19
16 or 20
6 and 21
limit 22 to (english language and humans and yr="2008 		
-Current")
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Risk and protective factors
•
•
•
•
•
•
•
•
•
•
•
•

exp *seasons/
(season* adj4 (varia$ or tempertaure$)).
ti,ab.
((cold or colder) adj3 (vulnerab$ or risk$1
or suceptib$)).ti,ab.
(winter adj4 (vulnerab$ or risk$1 or 		
suceptib$)).ti,ab.
(temperature$ adj3 (vulnerab$ or risk$1 or
suceptib$)).ti,ab.
(weather adj3 (vulnerab$ or risk$1 or 		
suceptib$)).ti,ab.
3 or 4 or 5 or 6
1 or 2
7 and 8
(risk$1 or risk factor$1 or protective$
or protective factor$1 or reduc$ or 		
prevent$).ti,ab.
9 and 10
limit 11 to (english language and humans
and yr="2008 -Current")

•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Risk Factors/
exp Death/
exp Mortality /
exp Morbidity/
1 or 2 or 3 or 4
(risk$1 or risk factor$1 or protective$ or
protective factor$1 or reduc$ or prevent$)
.ti,ab.
(elderly adj3 (vulnerabl$ or risk$1 or
suceptib$)).ti,ab.
(age adj3 (vulnerabl$ or risk$1 or suceptib$)).
ti,ab.
exp Chronic Disease/ep, mo, pc, td 		
[Epidemiology, Mortality, Prevention &
Control, Trends]
((pre-existing illness$ or chronic) adj2
(season$ or susceptib$ or vulnerab$)).ti,ab.
(pregnant adj2 (vulnerab$ or season$ or
susceptib$)).ti,ab.
6 or 7 or 8 or 9 or 10 or 11
((cold or colder) adj3 (vulnerab$ or risk$1 or
suceptib$)).ti,ab.
(winter adj4 (death$ or fatalit$ or mortalit$
or morbidit$ or illness$ or disease$)).ti,ab.
13 or 14
5 and 15
12 and 16
limit 17 to (english language and humans
and yr="2008 -Current")

• ((cold or colder) adj3 (vulnerab$ or risk$1 or
suceptib$)).ti,ab.

• (winter adj4 (vulnerab$ or risk$1 or suceptib$)).
ti,ab.

• (temperature$ adj3 (vulnerab$ or risk$1 or
suceptib$)).ti,ab.

• (weather adj3 (vulnerab$ or risk$1 or 		
suceptib$)).ti,ab.

• 1 or 2 or 3 or 4
• Risk Factors/
• (risk$1 or risk factor$1 or protective$ or
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

protective factor$1 or reduc$ or prevent$).ti,ab.
Seasons/ and (Death/ or Mortality/ or 		
Morbidity/ or Risk Factors/)
5 or 6 or 7 or 8
exp Housing/
Heating/
((cold or freez$) adj3 (home or homes or house
or houses or household$ or housing)).ti,ab.
((cold or freez$) adj3 (accommodation$ or
rent or rents or rented or tenancy or
tenancies or dwelling$)).ti,ab.
((energy adj3 efficien$) and (home or homes
or house or houses or household$ or housing)).
ti,ab.
thermal comfort.ti,ab.
(insulat$ adj4 (home or homes or house or
houses or household$ or housing)).ti,ab.
((warm$ or temperature$) adj3 (home or homes
or house or houses or household$ or housing)).
ti,ab.
(winter adj3 (fuel or payment$ or allowance$ or
benefit$ or grant$ or voucher$)).ti,ab.
10 or 11 or 12 or 13 or 14 or 15 or 16 or 17 or 18
exp *socioeconomic factor$/
(socioeconomic adj3 (vulnerab$ or risk$1 or
suceptib$)).ti,ab.
20 or 21
19 and 22
(winter adj4 (death$ or fatalit$ or mortalit$ or
morbidit$ or illness$ or disease$)).ti,ab.
5 and 9
5 or 9 or 24
23 and 26
limit 27 to (english language and humans and
yr="2008 -Current")
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Appendix 2: Pre-intervention information sheet and interview questions
Thank you for agreeing to complete a telephone interview
regarding prevention as a means of reducing Winter
Pressures. We hope this short summary of the project will
help you to formulate a few ideas before the interview
and help to structure the interview. The conversation
should take no longer than 30 minutes and, if you wish,
you will receive a summary of the project once it is
completed.
This project is being completed by the Policy, Research and
International Development Directorate of Public Health
Wales; therefore, the focus is on how to keep people well
over winter. We have identified that there is a lot of focus
on flow in healthcare systems when completing winter
pressure preparedness plans, but a lack of guidance on
how to prevent vulnerable populations becoming ill in the
first place. This project aims to bring together the latest
literature, epidemiology, along with expert opinion across
all sectors in Wales about how prevention methods could
be improved in preparation for winter 2019/20.
There are around 34,000 excess winter deaths in England
and Wales each year. The conditions contributing to this
the most are respiratory, cardiovascular/cerebrovascular,
and falls, particularly in the elderly. We are really
interested in your views from personal experience about
who you feel are most vulnerable to becoming unwell,
why this might be, and any ways you think this could be
prevented.

The questions we will be asking are as follows:
• What do you think are the pressures faced
by health and care services (across sectors)
during the winter period?
• What does your sector do to prepare for winter 			
pressures?
• Do you think current winter preparations are 			
effectively contributing towards reducing
morbidity and mortality? Why?
• Are there any other interventions or
approaches that could be implemented?
• Do you think winter preparations should
have a broader public health approach?
What do you think these should be and why?
Thank you for taking the time to read this. We look
forward to talking soon.

Improving winter health and well-being and reducing winter pressures in Wales | 71

Appendix 3: Table of additional interventions and approaches in Wales to
ease winter pressures suggested by interviewees
Health care
Influenza
vaccinations

• A single provider (e.g. community pharmacies or a group of GP Practices) providing flu and
pneumococcal vaccine in care homes for both residents and care staff. Currently, GP practices provide
flu and pneumococcal vaccine to their registered patients. Therefore, a GP practice can have patients in
different care homes and offering influenza vaccines to all their patients can be resource intensive.

Health and
social care workforce

• Feedback to all staff providing the number of days lost due to staff on sick leave, particularly with
influenza and influenza-like illnesses.
• National approach and campaign targeting the younger generation, in schools and colleges, for careers
in nursing and domiciliary care.
• Collaborative team meetings among healthcare professionals at a cluster level, such as
community pharmacists, GPs, opticians, district nurses etc, to best understand healthcare roles and
how best to utilise available services.
• Create community teams at the cluster level to manage acute demand more effectively, working
closely with primary care services.
• Referral pathways into third sector support agencies and organisations for frontline staff
(e.g. paramedics, police).

Wintertime
campaigns

• Local media campaign using various mediums to promote flu vaccine, staying healthy in winter, and
Choose Well campaigns.
• Eat well and hydration campaign targeting elderly people both in communities and care homes.
• Social inclusion campaigns working in collaboration with community connectors, social prescribers
and frontline care workers.
• Digital inclusion campaigns.
• Offering training to people so they can use the internet and smartphones, potentially for social contact.
• Use of mobile applications to support and engage local populations to keep active and exercise.

Winter planning

• Shorter 90-day cycles for integrated winter planning regarding demand management.
• Having continuous planning in-place was perceived to allow health boards to ensure service
efficiency and support is in place.

Care homes

• Implementing postural stability programmes in care homes as part of falls prevention.
• Working in collaboration with Fire and Rescue Services to extend their fire safety visits into safety and
well-being visits – offering brief interventions and signposting to relevant services.
• Electronic system of shared advanced care plans across the system to make them available for
any professional visiting. This would reduce the number of patients unnecessarily admitted to
end-of-life care.

Building social
networks/
community resilience

• Building supportive social networks around vulnerable people, especially for those who are living
alone or more vulnerable to the effects of winter, in the community. One example described was
an intervention ‘Compassionate Communities Wales’, which was trying to change the conversation
in primary care to recognise potentially vulnerable patients.
• Developing Well-being Hubs for communities to access social activities and engage in community
projects, as well as be a one-stop place for other key services in healthcare, housing, and employment
on a weekly basis.
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Social care
Influenza vaccinations

• Encouraging more information and early education on how to self-care for minor ailments and injuries.
• Educating health and social care staff on the benefits of seasonal influenza vaccinations for
protecting themselves and others.

Telehealth and
telecare services

• Encouraging more use of telecare and telehealth services for better surveillance and monitoring
of people’s chronic health conditions as a preventive approach before individuals become ill,
particularly during the wintertime.

Escalation beds

• Additional escalation beds over winter for vulnerable people, reducing the likelihood of subsequent
hospital admissions.

Third sector organisations
Education

• Encouraging early education programmes in schools on how to adequately manage finances such
as budgeting and debt management. These essential skills could be influential in reducing the number
of people living in poverty/fuel poverty.

Support for those
sleeping rough

• National public guidance on how to best prepare in all types of weather (e.g. summer heat or winter
cold), with a section dedicated to those sleeping rough on the streets.
• Guidelines on what would be most helpful in terms of donations and public activity to support
individuals sleeping rough.

Housing sector
Energy efficiency
interventions

• Introduce length-of-stay criteria for energy efficiency interventions, which consider both the length
of time current tenants are predicted to continue living in the property and the general lifespan of
the property. This will provide more information about the return on investment for interventions.

Local authority run
energy companies

• Consideration of Welsh local authorities to create their own energy companies to offer competitive
prices of gas/energy to local residents, particularly for those most vulnerable.

Social networks &
community resilience

• Encourage more social activities at local authority level, for example, communal Tai Chi classes.
• Expand the Community Collaborative Hub to other regions and for other vulnerable groups (e.g.
those living with loneliness).

Welsh Government
Support for those in
fuel poverty

• Additional referral routes to energy-efficiency interventions (e.g. Nest programme) for
vulnerable households, for example, people accessing emergency assistance payment schemes
regarding heating systems.
• UK Government should remove standard charges or reduce charges in low-gas usage months such
as summer, on prepayment meter tariffs for vulnerable households with little financial means of heating.
• Introduce widespread use of smart energy technology such as smart thermostats and digital meters to
better manage energy consumption.

Energy efficiency
interventions

• Cooling measures as part of energy-efficiency interventions to keep properties cool in the warmer
months as well as measures to keep warmer in the colder months; a better-rounded retrofit
addressing changes to the climate.
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Appendix 4: Health and Housing Collaboration Checklist
How well are we working together?
Checklist for local health board planners
1. Strategic Overview
Identify how the Health Board recognises the significant contribution and assets that the housing
sector brings to the Health Board agenda which impacts on the following:
•
•
•
•
•
•

Protecting health and preventing ill-health
Improving patient outcomes
Reducing health service usage
Supporting earlier hospital discharge
Enabling significant cost savings to be made in the NHS
Enabling patients to stay in their home and community for as long as possible

How is joint work between the health board and housing sector reflected in the Integrated Medium Term Plan
and Service Change Plans?
Comments:

2. Partnerships
Is there sufficient housing representation on the Regional Planning Board in the area?
How does the Health Board ensure that a focus on health and housing (both social and private sectors)
is developed as part of regional and local statutory partnership working arrangements? Is there
demonstration of joint initiatives, and of health and housing (both social and private) being included in
health and well-being plans at regional and local level?
Comments:

3. Excess Winter Deaths
To what extent has ‘NICE Guidance and pathways on Excess Winter Deaths’ and/or toolkits such as
‘Cold Homes Toolkits’ been implemented?

Provide examples to highlight good practice
Comments:

✓
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4. Health and Housing Pathways
How has the Health Board worked with partners to implement and improve referral pathways between health
and housing professionals, using local partnerships and tools listed in 3 above (or similar local tools)?
How do these target the most vulnerable, across both social and private sector housing (e.g. older people,
children, homeless)?
Does the Health Board encourage take-up of national housing schemes which would be of benefit to local
residents e.g. NEST, Arbed?
Comments:

5. Falls Prevention
Does the Health Board review and improve multi-agency falls prevention programmes ensuring there is join up
between falls prevention initiatives in health, local authority and third sector settings?
Does the Health Board have a Falls Strategy for a) inpatient care, and, b) the community?
Comments:

6. Primary Care
How does the Health Board ensure housing is a priority in GP Cluster Plans, demonstrating and including links
with local housing organisations, and establishing referral pathways between primary care and the housing
sector?
Comments:

7. Enhanced Discharge
How does the Health Board work with housing organisations to find suitable solutions, including working with
those patients with complex health and social needs, to enhance early discharge from hospital at the appropriate
time?
Comments:
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8. Networking and Information
Are opportunities maximised for integrating housing within Single Point of Access and information portals,
and increasing and improving data linkage between health, care and housing?

Comments:

9. Research and Development
How does the Health Board encourage evidenced based health and housing research and initiatives? What
examples demonstrate this?
Comments:
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