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Executive Summary 

The impact of loneliness and social isolation on health has become a salient public 

health topic in recent years, with the WHO Commission on Social Connection and 

the US Surgeon General calling for loneliness to be treated as a health priority. The 

Office for National Statistics published data in June 2024 reporting that across Great 
Britain 8% of adults state they feel lonely often or always. 

There is a broad body of research that examines the links between loneliness, social 
isolation and a range of physical and mental health and wellbeing outcomes. 
However, most of this evidence explores the associations between loneliness, social 
isolation and health, and does not tell us if loneliness and social isolation themselves 
cause worse health outcomes1. 

We wanted to investigate whether we could understand if loneliness and social 
isolation cause poor health. In collaboration with the University of Bristol, 
Amsterdam University Medical Centre and other academic partners, we 

conducted an analysis to investigate potential causal links between loneliness, 
social isolation, and worse health outcomes. Our aim was to determine whether 
being lonely or socially isolated contributed to worse health outcomes. 

Key results 

We conducted three types of analysis (observational, sibling control and Mendelian 

randomisation (MR). We say there is good evidence of causality when we find an 

effect across all three types of analysis and when the sensitivity analysis for 
Mendelian randomisation also supports the presence of a causal effect. You can 

find more information on our analysis in the results section of this report and the 

technical report. 

● There is good evidence that loneliness causes worse mental health and 

wellbeing outcomes. The impact on mental health is potentially large. For 
example, people who report feeling lonely are 2.25 times more likely to have 

been diagnosed with depression compared to those who don’t report 
feeling lonely. 

● There is also good evidence that social isolation causes lower levels of 
happiness and meaning in life, two of our wellbeing outcomes. Social 
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isolation was associated with mental health but it was not clear if this 
relationship was causal. 

● The evidence was mixed for whether loneliness causes worse general health 

outcomes. We found no evidence that social isolation causes worse general 
health outcomes. 

● We did not find evidence that loneliness or social isolation causes worse 

physical health outcomes. 

Recommendations 

Our findings suggest that tackling loneliness and social isolation could be an 

effective strategy to improve the population’s mental health and wellbeing. Given 

the current challenges facing the delivery of mental health services, it should be a 

priority to establish the relative cost-effectiveness of loneliness interventions to 

improve mental health and wellbeing, in relation to other interventions aimed at 
improving mental health and wellbeing. 

However, we find conflicting results for the impact of loneliness and social isolation 

on physical and general health outcomes. More research is needed to know 

whether tackling loneliness and social isolation will lead to an improvement in these 

outcomes. 
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Assessing the evidence of the links between 

loneliness, social isolation and health 

Loneliness has gained momentum as an area of policy focus in the UK and globally. 
In 2018 the UK became the first country to introduce a dedicated Minister for 
Loneliness, followed by Japan in 2021. The UK government’s tackling loneliness 
strategy aimed to improve understanding of what causes loneliness, reduce stigma 

and ensure that loneliness is considered across all areas of policy making. 

Loneliness and social isolation have emerged as significant public health concerns, 
impacting individuals across age groups and backgrounds. A substantial body of 
evidence presents links between loneliness and a wide range of indicators of poor 
health (Holt-Lunstad, 2021). However, there is a lack of understanding about how 

loneliness might cause poor health, which is critical for designing effective 

interventions (Malcolm et al., 2019). 

The scale of loneliness and social isolation in the UK 

How are loneliness and social isolation defined and measured? 

Loneliness is a subjective feeling of distress arising from a perceived mismatch 

between desired and actual social relationships (Perlman and Peplau, 1981). It is 
typically assessed using scales such as the UCLA loneliness scale and De Jong 

Gierveld Loneliness Scale, as well as the measure adopted by the Office for 
National Statistics. These tools ask questions like how often a person feels lonely, 
left out, or dissatisfied with their social relationships. 

Social isolation is defined in many ways but the definition used for the purposes of 
this report is that it is an objective measure of being alone and having few or 
infrequent social contacts. Social isolation questionnaires include the Lubben 

Social Network Scale and Berkman-Syme Social Network Index (Valtorta et al., 
2016). Proxy measures, such as whether or not someone lives alone, their marital 
status or the groups they belong to, are also frequently used by researchers as a 

measure of their social connection (Holt-Lunstad and Steptoe, 2022; Mansfield et 
al., 2024). 
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Recent surveys indicate that loneliness affects a substantial portion of the adult 
population in Great Britain, but it is not evenly distributed. 

● 8% of adults in Great Britain say they feel lonely "often" or "always' '. 
● Groups more likely to experience loneliness include those with long-term 

disabilities or health conditions, people living in deprived areas, LGBTQ+ 

individuals, and ethnic minorities. 
● Loneliness may be most prevalent during adolescence and early adulthood, 

with one survey stating 10% of 16-24 year olds report frequent loneliness. 

Unlike loneliness, there is currently no standardised UK measure and no routine 

monitoring of social isolation in the UK. Estimates tend to rely on proxy indicators like 

living alone or measuring the frequency of someone’s social contacts (Holt-Lunstad 

and Steptoe, 2022). For instance, over 8 million people currently live alone, while 

the European Social Survey suggested in the period between 2002 and 2018, 
17-23% of the UK population experienced social isolation, meaning they saw 

friends/family or colleagues in a social context once a month or less (d’Hombres et 
al., 2021). 

Loneliness, social isolation and health 

Numerous observational studies have concluded that both loneliness and social 
isolation are associated with general, physical and mental health outcomes 
(Holt-Lunstad, 2021; Leigh-Hunt et al., 2017; Park et al., 2020). Weak social 
connections are estimated to increase the likelihood of early death by 50%, which 

may be comparable to smoking 15 cigarettes a day and more damaging to health 

than obesity (Holt-Lunstad et al., 2010). 

The extent of research exploring the impact of loneliness or social isolation on 

health outcomes varies, as does the size of the reported associated risks (see Table 

2, Appendix 1). The associations of loneliness and social isolation with increased risk 

of mortality, depression, and cardiovascular disease are the most substantial and 

well-established (Leigh-Hunt et al., 2017). For example, loneliness is associated with 

a 2.3 times increased likelihood of depression (Mann et al., 2022) and social 
isolation is associated with a 1.5 times greater risk of coronary heart disease 

(Steptoe and Kivimäki, 2013). 

The size of these associations suggests that loneliness and social isolation may be 

significant issues for people’s health; however, the presence of an association does 
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not mean one factor causes the other (or vice versa). It is important, therefore, that 
we understand if these associations reflect a causal impact (e.g. being lonely 

causes depression) and whether reducing loneliness and social isolation will 
improve health outcomes. 

Association and causation 
● Association is a relationship between two factors in which they vary 

together. For example, as loneliness increases the risk for depression 

increases. However, it does not mean that a change in one factor caused 

the change in the other. 
● Causation is a relationship between two factors where a change in one 

brings about change in the other. 

Understanding whether loneliness and social isolation cause worse health 

Establishing causation is a common problem in epidemiology and there is no easy 

answer; there are no statistical tests for establishing causality (Howick et al., 2019). 
However, some methods are better suited than others to assess whether a 

relationship is causal. Below we discuss what previous research may tell us about 
whether loneliness and social isolation cause poor health. We discuss: 

● How observational studies can give us an understanding of association but 
are limited in their ability to tell us about causality, and 

● Experimental studies that can give us an indication of whether the 

associations found in observational studies are causal. 

Observational studies: cross-sectional and longitudinal 
The majority of research on loneliness, social isolation and health, comes from 

observational studies2 . From these, we know that there are often large associations 
of loneliness and social isolation with health outcomes, even when controlling for 
the effect of other factors (e.g., age and gender). However, it is difficult to establish 

causality with observational studies. Other factors that have not been controlled for 
may be influencing both loneliness and health outcomes, resulting in a misleading 

association. Additionally, poor health could lead to increased loneliness and social 
isolation rather than the other way around - something called reverse causality 

(Howick et al. (2019). Longitudinal studies are less prone to these issues than 

cross-sectional ones but do not eliminate them entirely (Rohrer and Murayama, 
2023). 
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Experimental studies 
The best way to establish causation between loneliness or social isolation and a 

health outcome is to conduct a randomised controlled trial where individuals are 

randomly allocated to an intervention group or control group where they do not 
receive the intervention. However, it is often not ethical to randomise people to be 

isolated or feel lonely, especially for extended periods. Given this, other types of 
experimental studies may provide the ‘next-best’ estimate of causality. 

Below we highlight evidence from a range of experimental studies that either focus 
on short-term effects or do not directly manipulate social isolation or loneliness. 
However, they do help provide evidence on whether there are causal effects of 
loneliness and social isolation on health. These studies are arguably less prone to 

the pitfalls of establishing causality in observational studies that we have discussed. 

● Non-randomised trials of social isolation, ie, trials without a control group, 
have found that socially isolating individuals between eight and ten hours 
increased fatigue (Stijovic et al., 2023) and reduced happiness (Tomova et 
al., 2020). 

● Cyberball randomised trials, where participants play a virtual game 

designed to manipulate social inclusion or ostracism, show that being 

ostracised reduces positive affect and increases anxiety (Hartgerink et al., 
2015). 

● Social interaction randomised trials, where participants are instructed to 

have short interactions with strangers, found increased mental wellbeing 

(Gunaydin et al., 2021; Kardas et al., 2022; Sandstrom and Dunn, 2014). 
● Loneliness reduction interventions, where participants engage with 

interventions designed to reduce loneliness (e.g. therapy and social skills 
development). Many studies that report reductions in loneliness also report 
positive changes in health-related indicators, including depressive 

symptoms, sleep, blood pressure, inflammation, health-related quality of life, 
and primary care attendance (Creswell et al., 2012; Kahlon et al., 2021; Käll 
et al., 2021; McDaid and Park, 2021; Pitkala et al., 2009; Theeke et al., 2016). 

● Animal experiments, where isolation is experimentally manipulated in 

animals, have found that rodents exhibit depressive, anxious, hyperactive, 
and addiction-like behaviours, some of which persist even after 
re-socialization (Orben et al., 2020). 
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The experiments presented above provide some evidence that loneliness and 

social isolation have a negative causal impact on health outcomes and that it is 
not just an association. However, each of these methods has its limitations. 
Non-randomised trials don’t have a control group (e.g., non-isolated participants to 

compare outcomes against) and as such, are considered to be at higher risk of 
bias. Cyberball and social interaction experiments are only tangentially related to 

loneliness and social isolation. For the loneliness interventions, we can’t be sure that 
the impact on health is a result of reductions in loneliness or as a result of some 

other impact of the programme (eg, self-efficacy, greater physical activity, etc). 

In situations like this, where experimental studies can get you only so far towards 
establishing causation, more novel approaches to experimental design may be 

explored. One such approach is Mendelian randomisation3 . Mendelian 

randomisation is a method that takes advantage of the fact that our genes are 

randomly assigned at conception to create a type of natural experiment4 . Studies 
using this method have found mixed impacts of loneliness on cardiovascular 
outcomes (Abdellaoui et al., 2019; Cai et al., 2024), and consistent evidence that 
loneliness increases the risk of depression (Gu et al., 2023; Sbarra et al., 2023; Zhu et 
al., 2024) but no effect of social isolation on depression (Socrates et al., 2023). 

In summary, there is a large association between loneliness and social isolation with 

various health outcomes. Experimental studies suggest that this relationship is 
causal, ie, loneliness and social isolation cause worse health outcomes, but further 
research is needed to validate this. 

In Chapter 2 we present the results of a study conducted in collaboration with the 

University of Bristol, Amsterdam UMC and other academic partners, which 

contributes to the understanding of whether loneliness and social isolation cause 

worse health outcomes. This study is the most comprehensive application of 
Mendelian randomisation to date in examining the health effects of loneliness and 

social isolation. It is, to our knowledge, the first to employ sibling control analysis in 

this area of research. It is also the first to triangulate results across observational 
analysis, sibling control analysis, and Mendelian randomisation. 
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Our results: Investigating causal 
relationships between loneliness, social 
isolation and health 

To address the need for more robust research on the potential causal relationship 

between loneliness, social isolation, and health outcomes, we conducted a study 

in collaboration with the University of Bristol, Amsterdam UMC and other academic 

partners. 

The headline findings of this study are as follows: 

● There is good evidence that loneliness causes worse mental health and 

wellbeing outcomes. 
○ The impact on mental health is potentially large. For example, people 

who report feeling lonely are 2.25 times more likely to have been 

diagnosed with depression compared to those who don’t report 
feeling lonely. This is comparable to negative life events such as 
bereavement and unemployment. 

● There is also good evidence that social isolation causes lower levels of 
happiness and meaning in life, two of our wellbeing outcomes. Social 
isolation was associated with mental health but it was not clear if this 
relationship was causal. 

● The evidence for the effect of loneliness on general health outcomes was 
mixed. We found good evidence that loneliness causes an increased risk of 
multimorbidity and a decrease in quality-adjusted life years (QALYs) and that 
loneliness may cause an increased risk of early death. However, loneliness 
did not seem to cause an increase in the number of times someone is 
admitted to hospital. 

● We did not find evidence that loneliness causes worse physical health 

outcomes. Possible reasons for the contradiction between this result and the 

results for general health are discussed in the results section. 
● We did not find evidence that social isolation causes worse physical health 

outcomes. 
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Analytical Methods, Data and Measures 
Analytical methods 

We used three analytical methods aimed at identifying a causal relationship 

between loneliness and social isolation and health outcomes: observational 
analysis, sibling control analysis, and Mendelian randomisation. By triangulating the 

results from these approaches, we aimed to make a unique contribution to the 

existing evidence base and better understand how loneliness and social isolation 

impact health. An extended description of these methods is available in Appendix 

2 and the technical report. 

Observational analysis5 is a common method used in this research area, relying on 

comparing health outcomes of individuals reporting and not reporting loneliness. 
This method gives us the association between loneliness and health outcomes 
whilst controlling for the effect of demographic and socio-economic factors, e.g. 
age, sex, education, disability and adverse childhood experiences. 

Sibling control analysis builds on our observational analysis. In this analysis, we 

control for the effect of the same factors as we do in our observational analysis. In 

addition, sibling control analysis then takes advantage of the fact that siblings 
share some genetic and environmental factors and controls for these as well. By 

controlling for more factors than observational analysis, sibling control analysis can 

get us closer to an estimate of a causal effect. 

Mendelian randomisation6 is a method that takes advantage of our genes being 

randomly assigned at conception to create something similar to a randomised 

controlled trial. The likelihood of any individual experiencing something like 

loneliness or high blood pressure is affected by our genes (nature) and environment 
(nurture). As such, the likelihood that an individual experiences loneliness or social 
isolation is partially determined by whether they randomly received a particular 
combination of genes at birth. Mendelian randomisation exploits this random 

genetic propensity to loneliness and social isolation. In our case, it allows us to 

determine whether people randomly genetically predisposed to loneliness or social 
isolation are also more likely to have adverse health outcomes. A critical 
assumption for the robustness of Mendelian Randomisation is that the genetic 

variants related to loneliness or social isolation must only affect the health outcome 

(e.g., blood pressure) via its effects on loneliness or social isolation. We conducted 
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sensitivity analyses to determine whether this was the case (further details are in our 
technical report). 

Triangulation7 is how we bring these results together. In this process, we first use our 
observational analysis to establish whether there is an association between 

loneliness or social isolation and a given health outcome. We then use the results 
from our sibling control analysis and our Mendelian randomisation analysis to 

provide evidence of whether an association reflects a causal impact of loneliness 
or social isolation on the health outcome. If we find consistent effects across our 
three analyses this provides confidence that there is a causal effect. We say there is 
good evidence of causality when we find an effect across our three types of 
analysis (observational, sibling control and Mendelian randomisation) and when 

the sensitivity analysis for Mendelian randomisation also supports the presence of a 

causal effect. 

Magnitude of effects 

When discussing the magnitude of an effect in the results we rely on the sibling 

control analysis. This is because (a) this method gives a more robust estimate of the 

size of the effect than observational analysis and (b) the magnitude of effects in a 

Mendelian randomisation analysis are not as interpretable. 

Data 

The main data source for the analysis is UK Biobank, a large UK-based population 

study. This dataset includes information on the genetic makeup of around 500,000 

people living in the UK, their self-reported loneliness, social isolation, and health 

outcomes, with data from between 2006 and 2021. Where required, we 

complement this data with genetic information from other datasets. Further details 
on the datasets used can be found in our technical report. 

Measures 

Loneliness and social isolation 

In the observational and sibling control analysis and some of our Mendelian 

randomisation analysis, our measure of loneliness is a binary (yes/no) measure of 
loneliness in response to the survey question “Do you often feel lonely?”. We use 

slightly different measures for loneliness and outcomes in some of our Mendelian 

nesta.org.uk 13 

https://osf.io/7pgx4/files/osfstorage
https://www.ukbiobank.ac.uk/
https://osf.io/7pgx4/files/osfstorage
https://www.nesta.org.uk/


randomisation analysis due to the specifics of the method. Further details can be 

found in the technical report. 

Our measure of social isolation is a combination of responses to two questions: 1) 
frequency of friend/family visits and 2) number of people in their household. The 

combined social isolation measure ranges from 0 to 2 with a higher score reflecting 

greater social isolation. 

Health outcomes 

In this study we examine three categories of health outcomes: 1. general health 

(reflecting the overall health status of an individual), 2. physical health and 3. 
mental health and wellbeing. The health outcomes in this study are listed in Table 1 

below. Further details about the measures used in this report can be found in 

Appendix 3. 

Table 1: Health outcomes 

General health Physical health Mental health* Wellbeing* 

Quality-adjusted life 

years (QALYs) 
Coronary Artery 

Disease (CAD) 
Self-harm Wellbeing spectrum 

Death Systolic blood 

pressure 

Suicide attempts Positive affect/ 
happiness 

Hospital admissions Heart failure Depression 

diagnosis** 
Life satisfaction 

Multimorbidity (having 

two or more health 

conditions) 

Stoke Depression trait** Meaning in life 

Type 2 Diabetes Anxiety diagnosis** 

Anxiety trait** 

*Mental health and wellbeing outcomes are separated here but considered together in our results 
section. 

**Diagnosis outcomes are whether or not an individual has a clinical diagnosis of depression and 

anxiety. Trait outcomes are individuals’ scores on questionnaires designed to assess the degree of 
depression and anxiety. 
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Results 

In this section, we present and discuss the results of our analyses. Results tables and 

figures are available in Appendix 4. 

Loneliness results 
Loneliness and general health 

Overall, we found mixed evidence that loneliness causes worse general health. Our 
results found that being lonely: 

● Causes a decrease of one percentage point in quality-adjusted life years 
(QALYs); 

● Causally increases the likelihood of experiencing multimorbidity (having two 

or more health conditions) by 1.73 times; 
● Is associated with a higher risk of death at a given time by 25%, though the 

causal impact is more uncertain; 
● However, being lonely did not seem to impact the number of times that 

someone is admitted to hospital. 
● See results in Table 4 and Figure 1 in Appendix 4. 

In our observational analysis, we find that loneliness is associated with worse health 

for all four of our general health outcomes: death, multimorbidity, hospital 
admissions, and QALYs. 

The sibling control and Mendelian randomisation analysis provide evidence of a 

causal impact of loneliness on multimorbidity and QALYs. Those who report being 

lonely have an increased likelihood of multimorbidity of 1.73 and experience a one 

percentage point decrease in QALYs. 

For risk of death, we found an effect in our sibling control analysis suggesting a 

causal effect but our Mendelian randomisation result was too imprecise to verify 

this. The effect of loneliness on death is possibly quite large with our sibling control 
estimate suggesting that those who report being lonely are at a 25% increased risk 

of dying at a given time. 

We did not find causal evidence that loneliness increases the number of times 
someone is admitted to hospital in our sibling control analysis. However, the sibling 

control result was not precise enough to rule out small effects. Our Mendelian 

randomisation result was too imprecise to provide evidence for or against causality. 
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In summary, our results provide evidence that loneliness causes an increased risk of 
multimorbidity and a decrease in QALYs and that loneliness may cause an 

increased risk of early death. We did not find evidence that loneliness increases the 

number of times someone is admitted to hospital. 

Loneliness and physical health 

Overall, we did not find clear evidence that loneliness causes worse physical 
health outcomes for those we examined. We found that loneliness: 

● Was associated with coronary artery disease (CAD) and heart failure but it is 
not clear if these relationships are causal; 

● Was not associated with stroke and Type 2 Diabetes; 
● Surprisingly, seems to be linked to lower blood pressure, but again this 

relationship may not be causal. 
● See results in Table 5 and Figure 2 in Appendix 4. 

We found that loneliness was negatively related to CAD and heart failure in our 
observational analyses. However, results from sibling control analysis did not provide 

support that this relationship was causal. The sibling control results are precise 

enough to rule out the possibility of very large causal effects of loneliness on CAD 

and heart failure. The Mendelian randomisation results for stroke and heart failure 

were consistent with the sibling control results. They show no effect, providing 

evidence that the associations for these outcomes are not causal. These results 
suggest that if there is an effect, it is likely small to medium. In sum, these results 
support there not being a causal effect of loneliness on CAD and heart failure but, 
if there is one, it is unlikely that it is a very large effect. 

We did not find an association between loneliness, stroke and Type 2 diabetes in 

any of our analyses. We found that loneliness may lower systolic blood pressure 

which was the opposite direction to the one we expected. It wasn’t clear from our 
sibling control and Mendelian randomisation analyses whether this relationship was 
causal. 

The results for the effect of loneliness on physical health seem to contradict the 

potentially large effects found for loneliness on the general health outcomes of 
multimorbidity and death. Three possible explanations for this inconsistency are: 
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1. The effect of loneliness on each individual physical health outcome may be 

too small to detect in our analysis but the cumulative effect of these small 
effects can be observed in the general health outcomes; 

2. The physical health outcomes that explain the connection between 

loneliness and general health were not included in this study; 
3. For multimorbidity and QALYs specifically, the result may be primarily driven 

by mental health (see our mental health results below). 

In summary, despite the results we found for general health, we do not find strong 

evidence that loneliness causes the specific physical health outcomes studied 

here. 

Loneliness, mental health and wellbeing 

Overall, we found good evidence that loneliness causes worse mental health and 

wellbeing outcomes. We found that loneliness: 

● Increases the likelihood of experiencing mental health problems and lowers 
wellbeing; 

● These effects are potentially large. For example, we find that those who are 

lonely are 1.69 times more likely to self-harm than not, 1.85 times more likely 

to have attempted suicide and 2.25 times more likely to have been 

diagnosed with depression, compared to individuals who are not lonely. 
○ For comparison, adults who lost a parent in childhood are 2.16 times 

more likely to be diagnosed with depression (Simbi et al., 2020), and 

those who are unemployed are 1.88 times more likely to be 

diagnosed with depression (Amiri, 2022). 
● See results in Table 6 and Figure 3 in Appendix 4. 

Loneliness is negatively associated with all our mental health and wellbeing 

outcomes in the study. We also find an effect in all our sibling control and 

Mendelian randomisation results providing evidence that the relationship is causal. 
The only exception is the Mendelian randomisation result for anxiety diagnosis (a 

clinical diagnosis of anxiety), though we do find an effect on anxiety trait (a 

measure of anxiety from individuals’ response to an anxiety questionnaire). The 

overall pattern of results provides strong evidence of a causal impact of loneliness 
on mental health and wellbeing. 
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The results from our sensitivity analyses for Mendelian randomisation broadly support 
our conclusion that loneliness causes worse mental health and wellbeing. See the 

technical report for details of these analyses. 

In summary, these results suggest good evidence that loneliness causes worse 

mental health and wellbeing outcomes. 

Social isolation results 
Social isolation and general health 

Overall, we did not find evidence that social isolation causes worse general health 

outcomes. There was evidence of associations in our observational analysis but 
these mostly disappeared when conducting sibling control analyses and 

Mendelian randomisation analysis. However, in most cases, it is not possible to tell if 
this was a result of these analyses being more imprecise than observational 
analyses or because there is no causal impact. See results in Table 7 and Figure 4 in 

Appendix 4. 

Social isolation and physical health 

Overall, we did not find evidence that social isolation causes worse physical health 

outcomes. We found an association in our observational analysis between social 
isolation and three of our five physical health outcomes: decreased risk of CAD, 
increased risk of type 2 diabetes and increased systolic blood pressure. However, 
when conducting sibling control and Mendelian randomisation analysis, these 

effects disappeared and we did not find evidence to suggest causal relationships 
with any of the physical health outcomes. The results for these outcomes across 
analyses are inconsistent, which suggests a causal effect is unlikely. However, we 

note that some of the Mendelian randomisation analyses are again very imprecise. 
See results in Table 8 and Figure 5 in Appendix 4. 

Social isolation, mental health, and wellbeing 

Overall, we found good evidence that social isolation causes worse wellbeing for 
some wellbeing outcomes. It was not clear whether social isolation caused worse 

mental health outcomes. We found that social isolation: 

● Causes lower levels of happiness and meaning in life, two of our wellbeing 

outcomes. 
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● Social isolation is associated with worse mental health outcomes, but it was 
not clear whether this is a causal relationship. 

● See results in Table 9 and Figure 6 in Appendix 4. 

We found an association between social isolation and all of the mental health and 

wellbeing outcomes examined in our observational analyses, except for the anxiety 

trait. 

For positive affect/happiness and meaning in life, we found evidence that these 

associations are causal. The effects in our sibling control and Mendelian 

randomisation analyses were consistent with observational results, providing 

evidence that social isolation causes a decrease in positive affect/happiness and 

meaning in life outcomes. Results from our sensitivity analyses for Mendelian 

randomisation broadly supported these conclusions (see the technical report for 
more details). 

It was not clear whether social isolation caused worse wellbeing as measured by 

the wellbeing spectrum and life satisfaction outcomes. We were only able to 

examine these outcomes using Mendelian randomisation. Whilst we don’t find an 

effect at commonly used significance levels, the direction of effect is consistent 
with the other wellbeing results. Without our other methods to triangulate these 

findings with, we do not come to a strong conclusion on these outcomes. 

It was also not clear whether there was a causal impact of social isolation on our 
mental health outcomes (self-harm, suicide attempt, depression diagnosis, 
depression trait, anxiety diagnosis, anxiety trait). We did not find effects in our sibling 

control analysis. However, it was inconclusive whether this was because there was 
no effect or whether the sibling control analysis was not precise enough to detect 
the effect. Our Mendelian randomisation results were too imprecise to provide 

evidence for or against causal effects. As a result, we cannot rule out causal 
effects on our mental health outcomes. 

In summary, we found evidence that social isolation causes worse wellbeing for 
some wellbeing outcomes. We found that it is associated with worse mental health 

but it wasn’t clear whether this relationship was causal. 
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How our results fit with previous research 

Our results for mental health and wellbeing are consistent with previous research. 
We found that almost all our mental health and wellbeing outcomes are 

associated with loneliness and social isolation. Our results support the idea that 
loneliness and social isolation have a negative impact on many of these outcomes, 
particularly for loneliness. 

We found evidence that loneliness and social isolation are associated with worse 

general health outcomes, which is in line with previous research. However, we 

found mixed evidence for whether this association was causal. We found evidence 

for a causal effect of loneliness on multimorbidity and QALYs and possibly for early 

death. On the other hand, we did not find evidence that the association between 

social isolation and general health outcomes was causal. 

The most significant discrepancy between our study and previous research was for 
physical health outcomes. We found inconsistent associations in our observational 
analysis between loneliness, social isolation, and physical health outcomes, 
especially for social isolation. These differences may be because we control for 
different factors in our analysis to those controlled for in other studies (see results 
tables in Appendix 2 to see the different levels of adjustment we used and 

Appendix 5 to see how different levels of adjustment affect results). 

For social isolation specifically, our contrasting results might be because our 
measure differs from those used in other studies. For example, we did not include 

group activities or social support in our measure of social isolation, whereas other 
studies do. We decided not to include group activities as we felt there was too 

great a risk that these activities impact health through means other than isolation 

(e.g., sports club/gym attendance may affect health through physical activity 

rather than reduction in social isolation). We didn’t include social support as we felt 
this is better treated as a separate construct from social isolation. 

Strengths and limitations of our analyses 
Strengths 

● We used multiple methods, all of which have their own strengths and 

weaknesses. By interpreting the results of these together we have greater 
confidence in our findings as they’re less likely to be impacted by a specific 

weakness of a single method. 
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● Our analyses included a range of outcomes. We also included, for some of 
the outcomes, both binary and continuous measures of the same concept 
e.g., for depression and anxiety. This approach allowed for a comprehensive 

assessment of the relationship between loneliness, social isolation and 

health. 

Limitations 

● Our Mendelian randomisation analysis, and in some cases our sibling control 
analysis, lacked enough precision to provide evidence for or against there 

being a causal effect of the size found in our observational analysis. 
● Our loneliness measure had limitations. The measure was a binary response 

to a single survey question asking whether the respondent was lonely. A 

composite measure may have provided more informative results. 
● Our measure of social isolation also had limitations. Social isolation is an 

objective measure of being alone and having few or infrequent contact. 
Our measure only included the number of people in the household and the 

number of visits with family/friends. This is not a precise measure of how 

much time someone spends alone and the frequency of their social 
contacts. 
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Our recommendations 

Policy implications 

Our findings suggest that addressing loneliness could be an effective strategy for 
policy makers aiming to improve the population’s mental health and wellbeing. We 

found strong evidence that loneliness causes depression which is comparable to 

the effects of bereavement and unemployment. However, it is not clear whether 
targeting loneliness and social isolation will improve physical health outcomes. 

There is evidence of effective ways to tackle loneliness. A review commissioned by 

the Department for Media, Culture, and Sport identified effective approaches 
including Cognitive Behavioural Therapy (CBT), social support interventions, and 

interventions involving art and dance activities. 

Whilst we have evidence these interventions work, it is less clear whether they are 

cost-effective compared to other methods of improving mental health and 

wellbeing outcomes. We recommend further research to investigate the relative 

cost-effectiveness of loneliness and social isolation interventions to support future 

policy decisions. It is important to note that there are many reasons beyond the 

scope of this report for why tackling loneliness and social isolation could be 

important. Loneliness is a feeling that one’s social connections are not what one 

wants them to be and can be viewed as important in and of itself. Loneliness and 

social isolation may also impact other non-health-related outcomes, such as 
community cohesion. 

Research recommendations 

We recommend two ways that researchers studying interventions to reduce social 
isolation and loneliness can design their research in order to have the greatest 
impact on policy. 

1. An assessment of the cost-effectiveness of different interventions to tackle 

loneliness as a method of improving mental health 

As our study found that loneliness has an impact on mental health, it is worthwhile 

to explore the cost-effectiveness of different types of interventions to reduce 
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loneliness and their impacts on mental health. Future research should report the 

cost of interventions and the impacts on mental health outcomes. 

There is a possibility that tackling loneliness could also be a cost-effective route to 

improve mental health for policy makers. To understand if reducing loneliness as a 

means to tackling poor mental health could contribute to providing solutions to the 

challenges and waiting lists experienced in accessing mental health support, it is 
important to understand more about the cost-effectiveness of different loneliness 
interventions in comparison to other interventions aimed at improving mental 
health and wellbeing. 

Studies of the broader cost-effectiveness of interventions would also be of use. This 
would involve capturing a wider range of health outcomes, beyond just mental 
health, and measuring the impacts on healthcare utilisation (see McDaid et al. 
(2021) for an example of a cost-effectiveness evaluation of a loneliness 
intervention). 

2. Including health outcomes in loneliness and social isolation intervention trials 

Researchers studying the impact of loneliness and social isolation interventions 
should include health outcomes in their study. Many studies have done this 
previously, as discussed earlier in the report. The benefits of this are two-fold. One is 
discussed above - measuring these outcomes can give us a better estimate of the 

cost-effectiveness of interventions. The second is that it will help build the evidence 

on the causal impacts of loneliness and social isolation on health. However, there 

are a couple of challenges in using results from intervention studies to evidence the 

causal effects of loneliness and social isolation 

The first is that many effects on health due to reductions in loneliness or social 
isolation are likely to take a longer period of time to manifest than is feasible to 

measure in a typical randomised control trial. Despite this, it would still be of use to 

see what the shorter-term impacts of loneliness and social isolation are on health, if 
any. If it can be established that there are short-term impacts through robust trials, 
this can help to improve the current evidence base. The second is that it will be 

difficult to know whether the intervention is improving health outcomes due to 

reductions in loneliness or social isolation or whether it is due to other factors. 

Despite these challenges, loneliness/social isolation intervention trials reporting 

impacts on health can contribute to the evidence base answering the question, do 
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loneliness and social isolation have a causal impact on health? Also, Including 

these health outcomes also has the added benefit of enabling more 

comprehensive cost-effectiveness analyses to be carried out. 
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Endnotes 
1. Association is a relationship between two factors in which they vary together. 

For example, as loneliness increases the risk for depression increases. However, it 
does not mean that change in one factor caused the change in the other. 
Causation is a relationship between two factors where a change in one brings 
about change in the other. 

2. An observational study is where researchers examine the relationship between 

a factor (eg, loneliness) and an outcome (eg, depression), whilst controlling for 
the effect of other factors (eg, age and gender). A cross-sectional 
observational study is one where the factor and the outcome are measured at 
the same point in time and a longitudinal observational study is where the 

outcome is measured at a later point in time than the factor. 

3. We use Mendelian randomisation in our study reported in Chapter 2. To find out 
more about the method see the Analytical Methods section in Chapter 2 or or 
Appendix 2. 

4. A natural experiment is where people are exposed to different conditions in 

real life but these conditions are not created by a researcher. 

5. The type of observational analysis used in this study is multivariate regression 

analysis. 

6. A video primer on Mendelian randomisation is available here. 

7. A video explainer on triangulation is available here. 

nesta.org.uk 25 

https://media.nesta.org.uk/documents/Loneliness_and_social_isolation_on_health_-_Appendices_Del4eg9.pdf
https://www.youtube.com/watch?v=LoTgfGotaQ4&ab_channel=TARGBristol
https://www.youtube.com/watch?v=JEQ_tcweqz8
https://www.nesta.org.uk/


References 

Abdellaoui, A., Sanchez-Roige, S., Sealock, J., Treur, J.L., Dennis, J., Fontanillas, P., 
Elson, S., Nivard, M.G., Ip, H.F., Van Der Zee, M., Baselmans, B.M.L., Hottenga, 
J.J., Willemsen, G., Mosing, M., Lu, Y., Pedersen, N.L., Denys, D., Amin, N., M 

Van Duijn, C., Szilagyi, I., Tiemeier, H., Neumann, A., Verweij, K.J.H., Cacioppo, 
S., Cacioppo, J.T., Davis, L.K., Palmer, A.A., Boomsma, D.I., 2019. 
Phenome-wide investigation of health outcomes associated with genetic 

predisposition to loneliness. Human Molecular Genetics 28, 3853–3865. 
https://doi.org/10.1093/HMG/DDZ219 

Albasheer, O., Abdelwahab, S.I., Zaino, M.R., Altraifi, A.A.A., Hakami, N., El-Amin, E.I., 
Alshehri, M.M., Alghamdi, S.M., Alqahtani, A.S., Alenazi, A.M., Alqahtani, B., 
Alhowimel, A., Uddin, S., Khalafalla, H.E.E., Medani, I.E., 2024. The impact of 
social isolation and loneliness on cardiovascular disease risk factors: a 

systematic review, meta-analysis, and bibliometric investigation. Sci Rep 14, 
12871. https://doi.org/10.1038/s41598-024-63528-4 

Amiri, S., 2022. Unemployment associated with major depression disorder and 

depressive symptoms: a systematic review and meta-analysis. International 
Journal of Occupational Safety and Ergonomics 28, 2080–2092. 
https://doi.org/10.1080/10803548.2021.1954793 

Cai, J.-Y., Wang, X., Zheng, C.-Y., Cao, X., Hu, Z., Gu, R.-Q., Tian, Y.-X., Tian, Y., Shao, 
L., Zhang, L.-F., Wang, Z.-W., 2024. Effects of loneliness and isolation on 

cardiovascular diseases: a two sample Mendelian Randomization Study. 
Journal of Geriatric Cardiology 21, 340–348. 
https://doi.org/10.26599/1671-5411.2024.03.006 

Creswell, J.D., Irwin, M.R., Burklund, L.J., Lieberman, M.D., Arevalo, J.M.G., Ma, J., 
Breen, E.C., Cole, S.W., 2012. Mindfulness-Based Stress Reduction training 

reduces loneliness and pro-inflammatory gene expression in older adults: a 

small randomized controlled trial. Brain Behav Immun 26, 1095–1101. 
https://doi.org/10.1016/j.bbi.2012.07.006 

d’Hombres, B., Barjaková, M., Schnepf, S.V., 2021. Loneliness and Social Isolation: An 

Unequally Shared Burden in Europe. SSRN Journal. 
https://doi.org/10.2139/ssrn.3823612 

Deng, M., Qian, M., Lv, J., Guo, C., Yu, M., 2023. The association between loneliness 
and sleep quality among older adults: A systematic review and meta-analysis. 
Geriatric Nursing 49, 94–100. https://doi.org/10.1016/j.gerinurse.2022.11.013 

Griffin, S.C., Williams, A.B., Ravyts, S.G., Mladen, S.N., Rybarczyk, B.D., 2020. Loneliness 
and sleep: A systematic review and meta-analysis. Health Psychol Open 7, 
2055102920913235. https://doi.org/10.1177/2055102920913235 

Gu, X., Dou, M., Yuan, M., Zhang, W., 2023. Identifying novel proteins underlying 

nesta.org.uk 26 

https://www.nesta.org.uk/


loneliness by integrating GWAS summary data with human brain proteomes. 
Neuropsychopharmacol. 48, 1087–1097. 
https://doi.org/10.1038/s41386-023-01536-0 

Gunaydin, G., Oztekin, H., Karabulut, D.H., Salman-Engin, S., 2021. Minimal social 
interactions with strangers predict greater subjective well-being. Journal of 
Happiness Studies: An Interdisciplinary Forum on Subjective Well-Being 22, 
1839–1853. https://doi.org/10.1007/s10902-020-00298-6 

Hackett, R.A., Hudson, J.L., Chilcot, J., 2020. Loneliness and type 2 diabetes 
incidence: findings from the English Longitudinal Study of Ageing. 
Diabetologia 63, 2329–2338. https://doi.org/10.1007/s00125-020-05258-6 

Hartgerink, C.H.J., Beest, I. van, Wicherts, J.M., Williams, K.D., 2015. The Ordinal Effects 
of Ostracism: A Meta-Analysis of 120 Cyberball Studies. PLOS ONE 10, 
e0127002. https://doi.org/10.1371/journal.pone.0127002 

Holt-Lunstad, J., 2021. The Major Health Implications of Social Connection. Curr Dir 
Psychol Sci 30, 251–259. https://doi.org/10.1177/0963721421999630 

Holt-Lunstad, J., Smith, T.B., Baker, M., Harris, T., Stephenson, D., 2015. Loneliness and 

Social Isolation as Risk Factors for Mortality: A Meta-Analytic Review. Perspect 
Psychol Sci 10, 227–237. https://doi.org/10.1177/1745691614568352 

Holt-Lunstad, J., Smith, T.B., Layton, J.B., 2010. Social Relationships and Mortality Risk: 
A Meta-analytic Review. PLOS Medicine 7, e1000316. 
https://doi.org/10.1371/journal.pmed.1000316 

Holt-Lunstad, J., Steptoe, A., 2022. Social isolation: An underappreciated 

determinant of physical health. Curr Opin Psychol 43, 232–237. 
https://doi.org/10.1016/j.copsyc.2021.07.012 

Howick, J., Kelly, P., Kelly, M., 2019. Establishing a causal link between social 
relationships and health using the Bradford Hill Guidelines. SSM Popul Health 8, 
100402. https://doi.org/10.1016/j.ssmph.2019.100402 

Kahlon, M.K., Aksan, N., Aubrey, R., Clark, N., Cowley-Morillo, M., Jacobs, E.A., 
Mundhenk, R., Sebastian, K.R., Tomlinson, S., 2021. Effect of 
Layperson-Delivered, Empathy-Focused Program of Telephone Calls on 

Loneliness, Depression, and Anxiety Among Adults During the COVID-19 

Pandemic: A Randomized Clinical Trial. JAMA Psychiatry 78, 616–622. 
https://doi.org/10.1001/jamapsychiatry.2021.0113 

Käll, A., Bäck, M., Welin, C., Åman, H., Bjerkander, R., Wänman, M., Lindegaard, T., 
Berg, M., Moche, H., Shafran, R., Andersson, G., 2021. Therapist-Guided 

Internet-Based Treatments for Loneliness: A Randomized Controlled Three-Arm 

Trial Comparing Cognitive Behavioral Therapy and Interpersonal 
Psychotherapy. Psychotherapy and Psychosomatics 90, 351–358. 
https://doi.org/10.1159/000516989 

Kardas, M., Schroeder, J., O’Brien, E., 2022. Keep talking: (Mis)understanding the 

hedonic trajectory of conversation. J Pers Soc Psychol 123, 717–740. 
https://doi.org/10.1037/pspi0000379 

nesta.org.uk 27 

https://www.nesta.org.uk/


Lara, E., Martín-María, N., De la Torre-Luque, A., Koyanagi, A., Vancampfort, D., 
Izquierdo, A., Miret, M., 2019. Does loneliness contribute to mild cognitive 

impairment and dementia? A systematic review and meta-analysis of 
longitudinal studies. Ageing Research Reviews 52, 7–16. 
https://doi.org/10.1016/j.arr.2019.03.002 

Leigh-Hunt, N., Bagguley, D., Bash, K., Turner, V., Turnbull, S., Valtorta, N., Caan, W., 
2017. An overview of systematic reviews on the public health consequences 
of social isolation and loneliness. Public Health 152, 157–171. 
https://doi.org/10.1016/j.puhe.2017.07.035 

Malcolm, M., Frost, H., Cowie, J., 2019. Loneliness and social isolation causal 
association with health-related lifestyle risk in older adults: a systematic review 

and meta-analysis protocol. Syst Rev 8, 48. 
https://doi.org/10.1186/s13643-019-0968-x 

Mann, F., Wang, J., Pearce, E., Ma, R., Schlief, M., Lloyd-Evans, B., Ikhtabi, S., Johnson, 
S., 2022. Loneliness and the onset of new mental health problems in the 

general population. Soc Psychiatry Psychiatr Epidemiol 57, 2161–2178. 
https://doi.org/10.1007/s00127-022-02261-7 

Mansfield, R., Henderson, M., Richards, M., Ploubidis, G.B., Patalay, P., 2024. 
Lifecourse trajectories and cross-generational trends in social isolation: 
Findings from five successive British birth cohort studies. Advances in Life 

Course Research 60, 100613. https://doi.org/10.1016/j.alcr.2024.100613 

McClelland, H., Evans, J.J., Nowland, R., Ferguson, E., O’Connor, R.C., 2020. 
Loneliness as a predictor of suicidal ideation and behaviour: a systematic 

review and meta-analysis of prospective studies. Journal of Affective Disorders 
274, 880–896. https://doi.org/10.1016/j.jad.2020.05.004 

McDaid, D., Park, A.-L., n.d. The economic case for investing in the prevention of 
mental health conditions in the UK. 

McDaid, D., Park, A.-L., Fernandez, J.-L., 2021. Reconnections: Impact Evaluation. 
London School of Economics and Political Science. 

Momtaz, Y.A., Hamid, T.A., Yusoff, S., Ibrahim, R., Chai, S.T., Yahaya, N., Abdullah, S.S., 
2012. Loneliness as a Risk Factor for Hypertension in Later Life. J Aging Health 

24, 696–710. https://doi.org/10.1177/0898264311431305 

Orben, A., Tomova, L., Blakemore, S.-J., 2020. The effects of social deprivation on 

adolescent development and mental health. Lancet Child Adolesc Health 4, 
634–640. https://doi.org/10.1016/S2352-4642(20)30186-3 

Park, C., Majeed, A., Gill, H., Tamura, J., Ho, R.C., Mansur, R.B., Nasri, F., Lee, Y., 
Rosenblat, J.D., Wong, E., McIntyre, R.S., 2020. The Effect of Loneliness on 

Distinct Health Outcomes: A Comprehensive Review and Meta-Analysis. 
Psychiatry Research 294, 113514. 
https://doi.org/10.1016/j.psychres.2020.113514 

Penninkilampi, R., Casey, A.-N., Singh, M.F., Brodaty, H., 2018. The Association 

between Social Engagement, Loneliness, and Risk of Dementia: A Systematic 

nesta.org.uk 28 

https://www.nesta.org.uk/


Review and Meta-Analysis. J Alzheimers Dis 66, 1619–1633. 
https://doi.org/10.3233/JAD-180439 

Perlman, D., Peplau, L.A., 1981. Toward a Social Psychology of Loneliness, in: Personal 
Relationships in Disorder. London: Academic Press. 

Pitkala, K.H., Routasalo, P., Kautiainen, H., Tilvis, R.S., 2009. Effects of psychosocial 
group rehabilitation on health, use of health care services, and mortality of 
older persons suffering from loneliness: a randomized, controlled trial. J 

Gerontol A Biol Sci Med Sci 64, 792–800. 
https://doi.org/10.1093/gerona/glp011 

Rohrer, J.M., Murayama, K., 2023. These Are Not the Effects You Are Looking for: 
Causality and the Within-/Between-Persons Distinction in Longitudinal Data 

Analysis. Advances in Methods and Practices in Psychological Science 6, 
25152459221140842. https://doi.org/10.1177/25152459221140842 

Sandstrom, G., Dunn, E., 2014. Social Interactions and Well-Being: The Surprising 

Power of Weak Ties. Personality & social psychology bulletin 40. 
https://doi.org/10.1177/0146167214529799 

Sbarra, D.A., Ramadan, F.A., Choi, K.W., Treur, J.L., Levey, D.F., Wootton, R.E., Stein, 
M.B., Gelernter, J., Klimentidis, Y.C., 2023. Loneliness and depression: 
bidirectional mendelian randomization analyses using data from three large 

genome-wide association studies. Mol Psychiatry 28, 4594–4601. 
https://doi.org/10.1038/s41380-023-02259-w 

Simbi, C.M.C., Zhang, Y., Wang, Z., 2020. Early parental loss in childhood and 

depression in adults: A systematic review and meta-analysis of 
case-controlled studies. Journal of Affective Disorders 260, 272–280. 
https://doi.org/10.1016/j.jad.2019.07.087 

Sirois, F.M., Owens, J., 2023. A meta-analysis of loneliness and use of primary health 

care. Health Psychology Review 17, 193–210. 
https://doi.org/10.1080/17437199.2021.1986417 

Socrates, A., Mullins, N., Gur, Ruben, Gur, Raquel, Stahl, E., O’Reilly, P., Reichenberg, 
A., Jones, H., Zammit, S., Velthorst, E., 2023. Polygenic risk of Social-isolation 

and its influence on social behavior, psychosis, depression and autism 

spectrum disorder. Res Sq rs.3.rs-2583059. 
https://doi.org/10.21203/rs.3.rs-2583059/v1 

Steptoe, A., Kivimäki, M., 2013. Stress and Cardiovascular Disease: An Update on 

Current Knowledge. Annual Review of Public Health 34, 337–354. 
https://doi.org/10.1146/annurev-publhealth-031912-114452 

Stijovic, A., Forbes, P.A.G., Tomova, L., Skoluda, N., Feneberg, A.C., Piperno, G., 
Pronizius, E., Nater, U.M., Lamm, C., Silani, G., 2023. Homeostatic Regulation of 
Energetic Arousal During Acute Social Isolation: Evidence From the Lab and 

the Field. Psychol Sci 34, 537–551. https://doi.org/10.1177/09567976231156413 

Theeke, L.A., Mallow, J.A., Moore, J., McBurney, A., Rellick, S., VanGilder, R., 2016. 
Effectiveness of LISTEN on loneliness, neuroimmunological stress response, 

nesta.org.uk 29 

https://www.nesta.org.uk/


psychosocial functioning, quality of life, and physical health measures of 
chronic illness. International Journal of Nursing Sciences 3, 242–251. 
https://doi.org/10.1016/j.ijnss.2016.08.004 

Tomova, L., Wang, K.L., Thompson, T., Matthews, G.A., Takahashi, A., Tye, K.M., Saxe, 
R., 2020. Acute social isolation evokes midbrain craving responses similar to 

hunger. Nat Neurosci 23, 1597–1605. 
https://doi.org/10.1038/s41593-020-00742-z 

Valtorta, N.K., Kanaan, M., Gilbody, S., Hanratty, B., 2016. Loneliness, social isolation 

and social relationships: what are we measuring? A novel framework for 
classifying and comparing tools. BMJ Open 6, e010799. 
https://doi.org/10.1136/bmjopen-2015-010799 

Zhu, S., Kong, X., Han, F., Tian, H., Sun, S., Sun, Y., Feng, W., Wu, Y., 2024. Association 

between social isolation and depression: Evidence from longitudinal and 

Mendelian randomization analyses. Journal of Affective Disorders 350, 
182–187. https://doi.org/10.1016/j.jad.2024.01.106 

nesta.org.uk 30 

https://www.nesta.org.uk/


Nesta is a registered charity in England and Wales with company number 7706036 and 
charity number 1144091. Registered as a charity in Scotland number SCO42833. 
Registered office: 58 Victoria Embankment, London EC4Y 0DS. 

58 Victoria Embankment 
London EC4Y 0DS 
+44 (0)20 7438 2500 
information@nesta.org.uk

 @nesta_uk
 nesta.uk 

www.nesta.org.uk 
ISBN: 978-1-916699-29-8 




