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Abstract 
 

Rural Northern Ireland (NI) is home to an increasingly ageing and vulnerable population. 

Chiefly, the sternest challenges facing the most vulnerable include proximity to services 

(health, educational and recreational centers), transport and fuel poverty. NI’s response is 

not limited to EU funded programmes. Indeed, the Maximizing Access in Rural Areas (MARA) 

initiative (2012-2014), a 100% nationally funded rural development programme, aimed to 

tackle such deprivations in rural NI through home heating improvements, access to 

community services (local services), occupational therapy (OT), smart passes and access to 

Community Rural Transport Partnerships (CRTPs) etc. Using binary logistic regression, this 

study measured the impact of MARA on the health and social isolation of rural NI, whilst also 

quantifying the relationship between both. Particular focus was placed among low-income 

individuals, the disabled elderly, western NI and the NI/ROI border areas. 

Through empirical quantitative research methods, this study finds that MARA, through its 

smart approach (marrying local knowledge with government objectives) has countered levels 

of deprivation in the most deprived areas within rural NI, aided the most vulnerable and, 

overall, effectively tackled poverty and reduced levels of social isolation. Specifically, this 

research establishes some notable conclusions; (i) men’s health deteriorated from 2012-

2014 in rural NI, albeit MARA was successful in tackling this problem, (ii) all forms of MARA 

support have tackled poverty and social isolation, with OT measures and improvements in 

home safety improving health and reducing levels of social isolation, (iii) foremost however, 

has been MARA local services, yet, this is strongly dependent on a robust rural transport 

network – primarily the services offered by NI CRTPs, and uniquely (iv), this research has 

found that improvements in individual health are a product of reduced levels of social 

isolation – better health is a concomitant of reduced social isolation – both dovetail to create 

what is truly rural poverty, and rural development is only effective when it tackles both.  
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CHAPTER 1: INTRODUCTION  

1.1 Introduction: 

What does it mean to be rural? This question may seem simple, but there is no accepted 

definition or answer. One long-standing inaccurate stereotype of rurality is a view limited to 

a farming landscape, agricultural productivity and the farming community. For indicators, 

one may simply consider place of residence to indicate rurality, for example, living in a small 

town, village or in the countryside. Others may feel that the distance one must travel 

(proximity) to access basic services as the key trait of living in a rural area. Many approaches 

to define rurality may seem quite different, but they are all embodied under the conditions 

of being ‘geographically isolated’.  

In any case, it is noteworthy that most of the world’s poor live in rural areas (Anríquez and 

Stamoulis, 2007), more interestingly, this is made up of a substantial portion of the 

impoverished populations of the richest nations (Cloke, 2006). Findings from Ruben et al. 

(2007 pg.3) concur, “global poverty effects 1.2 billon people, 75% of them living in rural areas 

with approximately 40% of the total rural poor living in developing countries.” 

Defining the rural may be difficult, yet, what is known is that living in a rural area 

encompasses a range of every day, and in many cases, lifelong challenges that one must 

adapt or tackle. Chiefly, these challenges stem from scenarios and realities beyond the 

control of rural society. For example, limited infrastructure, more challenged educational 

systems, poor public maintenance services, proximity to services; such as health centers, 

which are already limited in rural areas with inadequate opening hours, financial services, 

markets, accessing community, recreational and educational activities, limited transport, 

remoteness; increasing the anxiety of security, crime, opportunities (professional, 

educational etc.) and infrequent social interactions.  
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Therefore, despite its beautiful scenery, peaceful environment and the multiple utilities 

associated with such, rurality can be a platform for several forms of individual and 

community deprivation – especially for vulnerable groups. In rural areas, these vulnerable 

groups are primarily composed of struggling farmers (small family farms), the elderly, low-

income groups, the disabled, single parents and the divorced/widowed.    

Collectively, when appreciating the aforementioned circumstances of rural life, two 

conditions of well-being become threatened, or at least, potentially challenged:  health and 

social connectedness. More specifically, within a rural context, these are better known as 

rural poverty and social isolation, with the accepted approach to tackling such conditions 

generally defined as rural development (RD). A catalogue of literatures using similar 

indicators of rural poverty and isolation exists, but research outlining the extent of these 

conditions and the effect that they have on rural communities and vulnerable groups is 

scarce. Additionally, there is limited research quantifying the impacts of such conditions and 

more importantly, research quantitatively measuring the impact of RD policies aimed at 

tackling the aforementioned issues is inadequate.  

The current study sets out to address the above limitations within the literature. Using 

empirical quantitative research methods, this research will measure the impact of a 

nationally funded RD initiative in Northern Ireland (NI) – the Maximizing Access in Rural Areas 

Framework (MARA) – on the health and social isolation of participants. This research will 

focus on the impact of MARA on particular vulnerable groups and geographically deprived 

areas within rural NI and what is more, it will uniquely quantify the potential relationship 

between rural poverty (poor health) and social isolation.   

1.2 Literature Review:  

The following section within this chapter provides a comprehensive review of the various 

contributions within the literature that have focused on rural poverty and social isolation. 
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This is not a systematic review of the existing literatures within these research fields, rather, 

this literature review helps inform where the literature is in terms of defining rural poverty 

and social isolation, and also forms the foundation upon which the remaining of this chapter 

is developed from.  

The following section will detail how several research contributions attempt to define rural 

poverty, the conditions and causes of rural poverty, the links between certain deprivations 

and those most at risk. Furthermore, the most common triggers of social isolation will be 

discussed, the various symptoms and how different studies interpret different types of social 

disconnectedness. When analysing rural poverty and social isolation, several research studies 

have argued that there is a relationship between both, whilst some argue that both 

conditions are interrelated, albeit, very few have measured this relationship – at least 

quantitatively. Finally, this section will demonstrate how the literature defines and interprets 

effective RD policy, its movement beyond agricultural developments and the role of localism. 

1.2.1 Rural Poverty: 

Defining poverty, in any context, is problematic, and there is no accepted definition of what 

it means to be rural. Therefore, it is difficult to generalize rural poverty or to conceptualise 

deprivation.  

It may be a limited view, but most attempts to define rural poverty place levels of income 

foremost. Along with many literatures (see Seipel, 2003), DAERA accept two different forms 

of poverty that are unique to income:  

i. Relative poverty (inequalities of income distribution – see Seipel, 2003): if an 

individual is living in a household with an equivalised income below 60% of the 

UK median (£29,400 in 2019) and,  
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ii. Absolute poverty (‘inadequate income to obtain basic necessities of life’ – see 

Seipel, 2003): if an individual is living in a household with an equivalised income 

below 60% of the (inflation adjusted) median income in 2010/11. (DAERA, 2015). 

There is however, contestation around the view that declarations of poverty should focus 

solely on income-levels; rather, to be living in true poverty one may be deprived of multiple 

necessities that may or may not be monetary related. One formidable attempt to define 

poverty in this context has been developed by the United Nations Development Programme: 

the Human Poverty Index. This theory furthers the definition of poverty to the denial of 

choices and opportunities for a tolerable life. It defines poverty through the most basic 

dimensions of deprivation, like early death, malnutrition, illiteracy, access to healthcare and 

safe water (Seipel, 2003).  

The Marmot Report, produced by the Institute of Health Equity and released in 2010, was a 

landmark study investigating health inequalities in England. When conceptualising poverty, 

the report finds multiple indicators that are key to understanding the conditions of poverty, 

these include but are not limited to child poverty, fuel poverty, social mobility and its 

relationship with poverty (income, employment, education etc.) and austerity. The study 

revealed that although life expectancy in England has stalled since 2010, there are five key 

policy objectives to tackling poverty at the local, national and global level:  

- Giving every child the best start in life 

- Enabling all people to maximise their capabilities and have control over their lives 

- Ensuring a healthy standard of living for all 

- Creating fair employment and good work for all 

- Creating and developing healthy and sustainable places and communities. 

Appreciatively, throughout the twentieth century the literature and policy developments 

have extended their horizon and moved beyond agriculture when considering rurality and 
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the struggles of rural life. When trying to comprehend the nature and differences of rural 

poverty for different rural communities, an important comment made by Bassett (2006 pg.5) 

is useful, “when you've seen one rural area, you've seen one rural area.” This is significant 

because rural poverty varies from person to person, community to community and nation to 

nation. Differences in demographics; income, ethnicity, health status, social status and 

scenarios all contribute to endless variations which can constitute what poverty means from 

individual to individual.  

A concise introduction into the broader causes of rural poverty is provided by Brown & 

Schafft (2011 pg.225), “rural poverty is often camouflaged by pleasant environments and 

picturesque landscapes.” The authors find that as result of this camouflage, policies tackling 

rural poverty is limited. 

Globally, the scale of rural poverty, even in modern society, should never be underestimated. 

Here, one should not limit poverty to typical impoverishments, poor health or disease, 

indeed, this also accounts for the delivery and access to basic everyday services. For example, 

according to Westerink and Barco (2016), more than one billion rural residents worldwide do 

not have access to markets, schools, healthcare and other facilities, a condition that 

significantly impedes economic development. Thus, rural communities are generally 

concentrated in areas of underdevelopment (Brown & Schafft, 2011), therefore, perhaps due 

to its complexity, difficulty to determine, define and tackle, rural poverty has been an ancient 

problem at every corner of the world.  

Indeed, the issues concerning rural poverty are much different from poverty in urban 

environments, because the provision of services already exists. However, if the provision of 

services is the answer to rural poverty, how can they be considered accessible for every rural 

dweller? In fact, such services may be readily available relatively nearby for one individual, 

but may be quite commute to access for another. Thus, rural poverty goes beyond provisions 
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and access to services. The inequalities between rural and urban life are accelerated when 

considering educational, employment and professional opportunities. Employability and paid 

work is imperative to avoiding and escaping poverty, yet, rurality is usually associated with 

self-reliance and independence, whilst, typically, a larger share of the rural rather than the 

urban poor are in the labour force (Lichter and Jensen 2002).   

The realities of rural poverty remain persistent, even across the most developed parts of the 

western hemisphere. In the United States (US), the network between education, 

employment and economic activity and its impact on rural society is developed by Brown and 

Schafft, they reveal that limited employment, higher levels of education and low social status 

are all important ingredients of rural poverty. The authors further state that in the US, 

‘traditional rural jobs have declined; wage rates, even within the same industries, pay less 

well than in urban labour markets… and that rural American economies are much less 

prepared and equipped to compete at a global scale’ (Brown & Schafft, 2011 pg.226). 

Shepherd (2013) reinforces the economic factor, claiming that rural poverty is more likely to 

be working poverty, the result of insufficient well-paying and secure employment.  

In the UK, similar to the US, unemployment and limited income are among the most 

persistent causes of rural poverty. This is not new to modern research, for example, 

Farrington et al. (2001) proposed a model of ‘the rural deprivation cycle’ whereby low 

incomes were seen to lead not only to poor housing, but also to the inability to afford a car, 

and so to inaccessibility to jobs, education, health and recreation (as cited by Shucksmith, 

2000).  Moreover, through mixed-method research under the Joseph Rowntree Foundation’s 

Action in Rural Areas programme (1997-2000), it was found that although the elderly are 

among the most vulnerable, as they face long-term poverty and support from the welfare 

state is crucial, the risk of poverty is not limited to specific age groups. More specifically, in 
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NI, there has always been a persistent gap between the poor and the ‘well-off’ – almost a 

‘one or the other’ scenario.  

Research looking at the scale of deprivations across rural England has been consistent in its 

findings in recent decades. For example, earlier research by McLaughlin (1986) and Bradley 

(1987) and a follow-up study of rural lifestyles in 1990 by Cloke and Milbourne (1994) found 

that “25% of rural households to be living in or on the margins of poverty, notably elderly 

people living alone and low-paid, manual workers’ households.” (Shucksmith et al., 2012 pg. 

121). Building from this, in Britain, for Pierson (2016 pg.155), the principal groups 

experiencing rural poverty are, therefore:  

i. elderly people living alone (predominantly elderly widows) and elderly couples – 

this is by far the largest single group; 

ii. children, especially of lone parents, or of workless households;   

iii. low-paid, manual workers’ households: rural areas do contain a disproportionate 

number of people in low-wage sectors, notably agriculture and tourism, and in 

small workplaces;   

iv. those detached from labour markets, either formally unemployed, or registered 

as long-term sick or disabled: half of all males in this category are aged 55-64;  

v. self-employed people: a major source of rural poverty among those of working 

age. 

Given the causes and make-up of rural poverty outlined thus far in this chapter, it should be 

clear that agricultural productivity cannot counter rural poverty by itself, simply because it is 

not limited to the challenges faced by the agri-food sector or the struggles of the ‘family 

farm.’  Rather, quite often, the path to tackling rural poverty is found simply within the issues 

that trigger it. Thus, primary examples of non-agricultural pathways out of rural poverty 
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include improving rural transport and the synergies between education, enterprise, and the 

labour market – all of which are major causes (see Shepherd, 2013).  

Standing in the way of such developments however, is a stern and prevalent issue 

infrequently raised, that is, it is natural for rural economies and rural society to struggle with 

accessing services and persevere with limited opportunities and harsh infrastructure 

maintenance. This is an ancient stereotypical mind-set which has certainly limited RD policy. 

For example, Drabenstott et al. (1987 pg.42) argued that, for some, rural economies are 

undergoing a ‘natural’ downsizing, almost a natural result of capitalist economic 

development, and that “public policy should not interfere with this change.” As drivelling as 

this may seem, more recent contributions continue that this view is persistent, in that society 

distances from rural poverty, for example Bassett (2006 pg.4) argued that society “does not 

want to see rural poverty, talk about it, and we don't want to think about it.”  

This is, however, a primary example of injustice and contrary to the social pillar of sustainable 

development. Very importantly, if tackling rural poverty is to be successful, then it is essential 

to first accept the causes and effects of rural poverty and overlook this short-sighted 

stereotypical view that, just because you are from a rural area, you must as a result be 

prepared to accept limited job opportunities, educational and professional developments, 

infrastructure and transport.     

Despite these challenges, tacking rural poverty, either through monetary or nonmonetary 

terms, has been successful through various interventions throughout the western 

hemisphere – these interventions have been subject to quantitative analyses and the results 

are well documented in the literature. For example, Kendrick et al. (2013) found significantly 

positive results when they used meta-regressions to measure the impact of home safety 

education with the provision of low cost, discounted or free equipment. Similarly, Pearce et 

al. (2016) discovered improvements on the mental and physical health and social bonding of 
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rural adults through participation in community education classes (e.g. singing, creative 

writing etc.).  

Coupled with these approaches, perhaps the most favourable approach to ameliorating 

poverty in rural areas is improving home energy efficiencies and technologies. The results of 

such measures have been subject to high-level evaluations; Li et al. (2018) measured the 

impact of shifting home power demand from peak to off-peak hours, whilst Kantarci & 

Mouftah (2011) investigated how more careful scheduling of appliances would minimize the 

energy expenses of the consumers and reduce the peak load of the household. Work by 

Collotta & Pau (2015), focusing on consumer behaviour (switching on/off of home 

appliances) furthered these findings. 

1.2.2 Social Isolation: 

The potential struggles of rural life can result in more than poverty, or multidimensional 

poverty. There is another product of living in a rural environment that is perhaps more 

difficult to overcome: social isolation. In many different ways and for many different groups, 

social isolation is an outcome that goes hand in hand with rural life. Typically, those most at 

risk of rural social isolation include ethnic minorities, the disabled, lone parents, low-income 

groups and particularly, the elderly (see Lui et al. 2011, Scharf and Keating 2012 and 

Warburton et al. 2013). 

 Similar to poverty, the literature struggles to form a consensus on how to effectively define 

isolation. Nonetheless, the various forms all encompass social immobility, lack of social 

interactions and social inactivity. Yet, one particular definition offered by Zavaleta et al. (2014 

pg.370) is formidable in that it takes a more general approach and it applicable to all groups; 

“the inadequate quality and quantity of social relations with other people at the different 

levels where human interaction takes place.”  
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When considering the triggers of isolation, one will find similarities with the causes of 

poverty, for example, limited employability, recreation, education and social networking 

opportunities are heavily associated with social isolation. Pierson (2016 pg.12) further 

develops the link between income and isolation, in that a family with an adequate income 

“will usually have ready resources” (i.e. social networks, educational opportunities 

community involvement) – to overcome barriers and exclusions that they may encounter. 

On the contrary, where there is limited income, there will be higher levels of “emotional and 

psychological challenges that those above the poverty line do not face.”  

It should be clear how rural poverty shifts in causations from individual to individual and that 

one community may be home to those suffering from rural poverty and those who are not – 

social isolation is no different. As Pierson (2016 pg.12) confirms that in rural areas, an ‘owner 

of multiple cars or homes may be living next door to someone with low income and 

dependent on limited public/bus transport.’  

Of course, social isolation is not limited to rural areas, but such environments are the perfect 

habitat for one to struggle to find and maintain a healthy and consistent social relation(s). In 

response, policies aiming to improve rural well-being are becoming increasingly aware of the 

importance of tackling isolation. One of the stigmas that impedes governmental or policy 

action to tackle social isolation is that, in the words of Akgün et al. (2015 pg.680), rural areas 

are usually seen as closed social communities, and that one of the biggest challenges to 

achieving sustainable development within rural areas depends on breaking/benefitting from, 

the defensive localism. Looking at the UK, Heenan (2006 pg.375) finds that the concept of 

social exclusion and its root causes are similar to those addressed above, in that it focuses 

primarily on relational issues; detachment from labour markets and low participation, whilst 

the most vulnerable groups are young children, the elderly and farmers.  
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The dominance of agriculture within UK rural society, the nature of its work and harrowing 

working hours allow Pierson (2016 pg.159) to further develop that UK hill farming has 

become a rapidly ageing occupation, many live below the poverty line, earning less than farm 

labourers and well below the minimum wage… subsequently, upland farming is a factory for 

social exclusion. Looking specifically at NI, the farming community becomes arguably the 

most vulnerable group to poverty and isolation. If income is imperative to tackling isolation, 

then, alarmingly, in NI, income from the agri sector has fallen by 80% since 1995. But these 

farmers maintained a ‘solider on’ and ‘suffer in silence’ attitude, which has in turn 

accelerated limitations on their social interactions, levels of deprivations and capacity to cope 

with mental health challenges (Pierson, 2016 pg.159).   

For rural areas, particularly in the UK and Ireland, it is just to argue that the main cause or 

driver of isolation is limited transport, or limited transport support. The lack of such hinders 

one’s capability for community engagement, particularly vulnerable groups. Pierson (2016 

pg.157), finds that the literature is strong in its proclamations and assertions of the role 

transport has on tackling and reducing levels of social isolation; across Britain, “transport is 

both a vital resource and a source of social divide… in 2012, 46% of rural households had a 

regular bus service – compared to 96% of urban households” – but regular can be as little as 

once a week for any particular bus service). 

In rural NI, the effect and wrath of limited rural transport has been consistent throughout 

the twentieth and twenty-first centuries, and is not limited to recent decades. For example, 

research by Heenan (2006) examined the obstacles facing rural Co. Down in accessing health 

and social care services; the prominence of transport as the key obstructer to accessing such 

services was startling. Heenan (2006 pg. 382) revealed that there was only one daily bus 

service (a school run with no service during the school holidays) in the area, thus, as per many 

research findings looking at the triggers of rural social isolation, ‘social exclusion in rural areas 
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is not due to a lack of social opportunities so much as a lack of access to those opportunities 

(Pierson, 2016 pg.157).   

Perhaps unlike rural poverty, if ignored or not properly treated, rural social isolation can 

develop into a phenomenon that is more difficult to challenge; the result of a behavioural 

change among the sufferer that somewhat accepts their isolated scenario, and becomes 

attuned and habituated to the reality of being isolated. Basu (2013 pg.324) furthers that once 

people become marginalised, forces develop that erode their capability and reinforce their 

marginalisation… such people learn not to participate in society and others learn to exclude 

them, and this becomes a part of ‘societal equilibrium’ (as cited by Samuel et al. 2018).  

The above phenomenon literally stems from the root causes of isolation in rural areas; these 

include the conventional everyday limitations of rural life (transport, infrastructure 

maintenance etc.). These realities accelerate the aforementioned point, whilst from a policy 

standpoint, McGee (1998 as cited by Zavaleta et al. 2014 pg. 370) adds that ‘people feel that 

their communities’ physical isolation permits the authorities to neglect them with impunity; 

in turn, neglect on the part of the authorities compounds local peoples’ sense of being 

abandoned and ostracized’.  

1.2.3 Rural Poverty and Social Isolation: A Global Perspective 

Throughout the 19th and 20th Centuries, the world has been subject to unprecedented 

economic growth, bolstered by technological and scientific advances in several fields; 

namely, agriculture, engineering and communications. This has resulted in rapid decreases 

in poverty levels, albeit these welcomed reductions in poverty levels were not consistent 

throughout the world. Particularly, two Asian nations (China and India) were responsible for 

the largest share of this growth whilst many other nations continued to struggle. In fact, 

between the two World Wars, and until around 1950, a decline in within-country inequality 
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was observed, but the rise in inequality across countries continued dominantly (Ferreira and 

Ravallion 2008).  

This issue has remained. According to the Seipel (2003), as of 2015, 736 million people lived 

below the international poverty line, with 10% of these people living in extreme poverty and 

struggling to fulfil the most basic needs like health, education, and access to water – this is 

not limited to developing countries – with more than 100 million people in industrial 

countries living below a poverty line of $14.40. 

It is interesting that the above issues concerning global poverty are reflected mostly in rural 

areas. One common reason for this is that urban areas are subject to faster rates of poverty 

decline that their rural counterparts, resulting in larger poverty-gap between both. Using 

multi-dimensional (including social exclusion and marginalisation) measures, a report by 

United Nations (2019) found that 83.5% of poverty is rural, whilst most of this poverty is 

found in sub-Saharan Africa, rural poverty is an important issue in Asia, Latin America and 

the Caribbean. This report also argued that one should not hold a nation’s economic power 

as an indicator of potential rural poverty levels or tackling capabilities, rather “rural and 

urban poverty are a result of growth that is not inclusive – a skewed and exclusionary form 

of development driven by core features of the economic structure and the regulatory 

environment” (United Nations, 2019 pg.5).  

An EU wide study by Bertolini (2019) supported the findings of the United Nations (2019), it 

investigated the share of people at risk of poverty or social isolation by degree of 

urbanization, discovering that risks were higher for rural populations, particularly for those 

in Eastern, Baltic and Southern Member States (i.e. Ireland, Romania, Spain etc.). Broadly 

speaking, of the EU-28 population, people living in rural areas have the highest risk of poverty 

and social exclusion (32 million, 23.9%). This trend also extends across the Atlantic towards 

the US, where rural poverty (16.4%) is a higher risk than urban (12.9%).  
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Several explanations, from the most obvious (i.e. proximity to services) to the more obscure 

(i.e. stereotypes) have been put forward to explain why rural areas, even on the global scale, 

tend to be subject to higher levels of poverty. In any case, efforts to tackle rural poverty are 

primarily subject to economic structures and strengths, nevertheless, the crucial role of 

agriculture remains consistent in the path towards ameliorating rural poverty. However, the 

unchallengeable fact remains that at every corner of the world, the nature of rural life itself 

with all its natural ingredients for deprivation (limited infrastructures, weaker voices and 

social stigmas) is a platform for poverty, especially in the absence of a carefully constructed 

multi-departmental, multi-sectoral nation-smart rural development framework.  

1.2.4 Rural Poverty and Social Isolation: A Relationship?   

Rural poverty and social isolation are two different forms of impoverishment, albeit, as 

shown throughout this chapter, both originate from similar root causes. Naturally, this opens 

a unique query; what is the relationship between rural poverty and social isolation, are they 

interrelated and, if so, when tackling one, are you simultaneously tackling the other? 

Although limited in assessing the relationship, it is noteworthy that the interest concerning 

the effects of social inactivity on health is not limited to modern literatures. In fact, for 

Berkman (1995), there is a substantial body of evidence indicating that the extent to which 

social relationships are strong and supportive is related to the health of individuals who live 

within such social contexts. In a more contemporary context, the World Health Organisation 

(WHO) acknowledge and accept the role that strong social relationships can have on 

individual health; ‘health is a state of complete physical, mental and social well-being and 

not merely the absence of disease or infirmity’ (WHO, 2018).  

Perhaps without aiming to demonstrate how rural life can accelerate both poverty and 

isolation, studies have consistently reiterated how the nature of rural life can have 

implications for well-being, and how triggers of social isolation are often responsible for 

poorer health levels too. For example, in Ireland, O’Hagan (2000, pg.252, as cited by Kenny, 
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2003) wrote that ‘rural areas create difficulties for both public and private service provision 

(i.e. health, transport, education and other welfare related services) and lead to increasing 

social isolation.’ Moreover, although few have quantified the relationship between poverty 

and social isolation, with fewer having done it for the rural, the literature is consistent in 

arguing that social activity and strong relationships are integral to maintaining adequate 

levels of health.  

Some researchers have argued that social isolation or low levels of social interactions are 

integral to the definition of what it means to live in poverty. Samuel et al. (2018) for example, 

argued that one dimension of poverty which has been often overlooked is weak social 

connectedness and that social connectedness appears to be an important missing ingredient 

of multidimensional poverty analyses, with social isolation being a feature which exacerbates 

the condition of poor persons (Samuel et al. 2018). It is noteworthy however, that although 

the literatures are arguing that there is a significant relationship between these two variables 

(poverty and social isolation), or at least they are interrelated, there may not be a direct 

relationship between both. Quantitative analysis is required in order to confirm the latter – 

a key objective within the current study – see Uchino et al. (1996); Sorkin et al. (2002); 

Cacioppo and Hawkley (2003); Hawkley et al. (2006) and Cornwell & Waite (2009) for high 

quality quantitative analysis of the relationship.  

Pierson (2016 pg.10) furthers the role of social isolation among poverty, revealing that 

‘poverty is a kind of ultimate indicator, signalling that some people are on the receiving end 

of social and economic inequalities... and that social exclusion reflects how need, deprivation, 

loneliness, poverty and poor health combine in ways that affect individuals.’ Here, the author 

is arguing that social isolation is a product of poverty, and the multiple conditions that result 

in poverty will lead to inadequate healthy social relations. For some this may be a logic, for 

example, a more recent contribution by Zavaleta et al. (2017 pg.368) argues to the intuition 
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that both conditions are interrelated, and that social connections should be considered 

simultaneously alongside other dimensions such as material living standard (income, 

consumption and wealth); health; education and personal activities.  

In the UK, academic research and policy design have struggled to define social isolation. Yet, 

what is consistent through most approaches is the common theme of poverty. Within the 

UK, social isolation has been defined through an integrationist approach in which 

employment is seen as the key integrating force, both through earned income, identity and 

sense of self-worth, and networks … whilst for others, the ‘causes of isolation are related to 

low income and a lack of material resources’ (Shucksmith 2001, as cited by Levitas, 1998). 

More locally, in NI, the Department for Agriculture, Environment and Rural Affairs (DAERA), 

formally known as the Department for Agriculture and Rural Development (DARD), find that 

social isolation is fundamental to the very definition of poverty, or at least a key factor in 

multidimensional of poverty. DAERA inform that there are four different levels of poverty: 

low Income poverty, relative poverty, absolute poverty and social Isolation. 

1.2.5 Rural Development: 

Even in modern policy developments, one of the most difficult questions to answer is what 

is rural development? Due to its scope and complexity, it is essential to appreciate that this 

is not an easy question to answer. This is because effective RD would account for 

improvements in infrastructure and infrastructure maintenance; construction of, and/or 

improvements in health centre facilities, recreational and community centres; and an 

improved transport system – whilst somehow controlling for the specific needs and 

characteristics of particular rural areas (i.e. population, minorities etc.).  

It is not possible to find a universally accepted definition of RD, or what constitutes an 

effective RD policy. In attempting to do so, the literature commonly outlines how the 

fundamental features of rural poverty and isolation encourage the need for RD. Kenny (2003) 
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for example, finds that RD policy is encouraged by the fact that rural areas have a weak 

economic structure with a high dependence on agriculture, a lack of diversified employment 

base and the continued emigration of those with higher levels of education. Brown and Schaff 

(2011 pg. 222) further the need for RD, and find that “rural poverty is widespread and 

persistent, and deserves higher visibility and more attention on the national policy agenda”. 

Therefore, most literatures do not provide a concrete definition of what RD is, or what an 

effective RD policy should look like, but instead provide generic definitions of such; for 

example, Anríquez & Stamoulis (2007) wrote that RD benefits rural populations; where 

development is understood as the sustained improvement of the population’s standards of 

living or welfare. 

An earlier contribution by Johnston (1970, pg.371) promoted the ideology that RD is not 

limited to agricultural expansion; although initial developments may be placed upon 

agriculture, it leads to a significant decline in the share of agriculture to total employment 

and in the proportion of rural population to total population. Through the latter stages of the 

twentieth century, this has been a common theme in RD policy; agriculture may be 

fundamental to rural life but the path to tackling and ameliorating rural poverty and isolation 

extends to issues beyond the agri-food sector, primarily creating job opportunities, but also 

health care centres, fuel poverty, home safety, transport, recreational opportunities etc. 

Thus, in terms of RD, policies that improve the access of poorer households to off-farm jobs 

may therefore provide an important contribution to reducing income gaps and alleviating 

rural poverty (see Ruben et al. 2007 pg.350).  

Despite the above realisation, a more contemporary challenge facing RD policy is the grounds 

and level on which such policies such be designed and implemented. Indeed, there has 

always been growing concern that the direction and aims that RD polices are built upon 
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should designed in conjunction with the specific needs and struggles of rural communities, 

rather than a ‘one remedy fits all’ policy designed by national or regional governments.  

This view, that RD policy should be formulated on the knowledge and feedback of multiple 

organisations involved in RD, is shared with The Organisation for Economic Co-operation and 

Development; they find that designing ‘RD policy for different communities and territories 

requires the pooling of knowledge held by a wide variety of public and private actors’ (as 

cited by Natário & Neto 2009 pg.125). There is strong argument that the key to an effective 

and successful RD policy rests upon the work and feedback of small rural community 

organisations that work with the rural on a daily basis, or as Brown and Schafft (2011, pg.228) 

find, “rural people’s wellbeing depends on the internal organisation of communities where 

they live and work”.   

1.3 Research Definitions of Rural Poverty and Social Isolation: 
 

Definitions of isolation and poverty are contested but definitions in a rural context are more 

so.  The literature is saturated with studies measuring policy impact on self-rated health (SRH) 

and isolation. The following section carefully details the common ground between poor 

health and poverty, and the various descriptions/forms of what it means to be socially 

isolated within the literatures and in the current study. Overall, it will declare what is meant 

by poverty, health and social isolation for the purposes of this research.   

1.3.1 Rural Poverty:  
 

When considering how to effectively define rural poverty, one must appreciate the 

unambiguous relationship between rural poverty and poor health. Indeed, they are not the 

same but obviously the conditions and effects of one have a stronghold on the causations of 

the other, that is, one could be deprived of basic services, which may be considered as a form 

poverty, but such an individual could still be in good health – albeit, such deprivations will be 

a decisive factor in determining their standard of health. The current study accepts the 
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unique relationship between health and poverty through the words of the World Bank 

(1994), ‘poor health is deemed to be both a cause and effect of poverty.’ Njenga and Davis 

(2003) further this relationship, revealing that poor health causes lower productivity and 

reduces income earning potential. 

Determinants of poor health vary for different people and are dependent on socio-economic, 

physical and environmental issues, common indicators include: unhealthy eating, lack of 

physical exercise, smoking, illicit drug use, poor living conditions etc. (Jepson et al. 2010). 

Poverty, especially rural poverty encompasses many of the conditions or scenarios that lead 

to poor health. For example, fuel poverty will lead to cold, damp and worsened living 

conditions, which can have detrimental effects on physical health. Additionally, limited 

access to health and recreational centres will accelerate poor health, whilst financial poverty 

will stimulate inabilities to self-provide and provide for dependents. Therefore, rural poverty, 

under logical assumptions, is synonymous with poor living conditions, poor well-being and 

thus, poor health.  

This natural assumption is evident in the aims and working premises of TRPSI and MARA. 

TRPSI aimed to tackle rural poverty in NI through programmes such MARA, which aimed to 

improve the well-being of rural NI by maximizing access to existing services. Therefore, the 

current study accepts that an improvement in health because of MARA will significantly 

reduce levels of poverty in rural NI.  

In practice, MARA’s method of measuring changes in individual health was achieved through 

the technique of SRH, which is a common choice among population surveys (see Cornwell & 

Waite, 2009, Klein et al., 1998, Manor et al., 2001, Andersson, 2008 & Arendt, 2005), and is 

a valid and reliable measure of health (Bombak, 2013). In the current study, when referencing 

the impact of MARA, SRH may be referred to as simply ‘health’ without discrimination. 

Moreover, in both MARA surveys, respondents were asked to rate their general and physical 
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health, both questions were identical – using the same response scale shown in Table 7. 

Notably, in the current study, when referencing the impact of MARA, responses to both 

general and physical health questions will simply be considered as ‘health responses’ – and 

will be captured exclusively by the variable: Health . The reason for this is threefold; (i) due 

to the obvious similarities of both questions in that they are both an enquiry of what it means 

to be healthier, (ii) the fact that MARA did not strategically differentiate between them, and 

(iii) that this research does not focus on particular forms of health (physical or general) 

improvements.   

1.3.2 Social Isolation: 
 
In the current study, social disconnectedness, exclusion and loneliness1 are all reflections of 

what it feels to be socially isolated. In both surveys, MARA asked respondents six questions; 

surveying potential issues that concern being alone, socially disconnected isolated or 

excluded:  

i. Has it been easy to relate to others? 

ii. Have you felt isolated from other people? 

iii. Have you had someone to share feelings with? 

iv. Have you found it easy to get in touch with others? 

v. When with people, do you still feel separate from them? 

vi. Do you feel alone and friendless? 

Although certain studies reflect on some trivial differences between these conditions, many 

researchers find that they are consolidated under the circumstances of what it means to be 

socially isolated. Campagne (2019) agrees, revealing that loneliness may also be termed 

                                                             
1 The current study accepts loneliness as a reflection of isolation. It is important to note that 
these are two different concepts – one can feel lonely but not isolated.  
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perceived social isolation, whilst Zavaleta et al. (2014) finds that social isolation is a 

deprivation of social connectedness. Moreover, indicators of what it means to be socially 

isolated offered by Cornwell & Waite (2009) cover all of these variances of social isolation: 

living alone, having a small social network, infrequent participation in social activities, and 

feelings of loneliness. In addition, Pierson (2016, pg.17) comments on the unambiguous 

relationship between loneliness and isolation, “loneliness stems in part from the way in 

which a person experiences and evaluates his or her isolation and absence of communication 

with other people,” and what is more, Hawton et al. (2010) simply defined social isolation as 

‘the absence of contact with other people.’    

Intuitively, the current study accepts what social isolation through the words of Zavaleta et 

al. (2014 pg.370); “the inadequate quality and quantity of social relations with other people 

at the different levels where human interaction takes place (individual, group, community 

and the larger social environment.” This definition captures the essence of both loneliness 

and isolation; the author is aware of the fundamental differences between both concepts, 

that is one is subjective (loneliness) to how connected one may feel, whilst the other is 

objective (isolation) to the quantity of contact with other people. Nonetheless, the current 

study does not attempt to differentiate between these concepts, rather, it simply measures 

levels of such and what contributes to one feeling less socially isolated through the responses 

of the MARA surveys (which queries both concepts) – all of which are a reflection of how 

socially connected one may feel.    

1.4 Rural Northern Ireland 

In NI, over 37% (670,000) of the total population live in rural areas (DAERA, 2018), whilst 80% 

of the landmass is defined as being rural, equating to 1.12 million hectares of land – with 80% 

of the total land area being used for agriculture (see Heenan, 2011). The definition of rurality 

and thus a rural area has long been irresolute in NI. For example, in 1993, the NI Department 
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of the Environment vaguely defined rural NI as everywhere within the region outside the 

Belfast Metropolitan Area and Derry City (Greer & Murray, 2003 pg.5). Under this definition, 

in 1991 some 60% of the region’s population (950,000) lived in an area defined as rural, from 

which 20% lived in the open countryside. In addition, through small reformations, a 

redefinition of rural NI in 1996 meant that 39% of the region’s population (652,250 people) 

lived in a rural area (Greer & Murray, 2003).  

More recently, in 2005, the NI Statistics and Research Agency (NISRA) published a report 

which considered the contestation of urban-rural classification in NI, it identified an eight 

band categorisation of settlements running from Band A (Belfast Metropolitan Urban Area) 

to Band H (Small Village, Hamlet and Open Countryside) based on population size coupled 

with the provision of services (NISRA, 2016). In the absence of a particular policy focus, it 

identifies that all settlements included in the categories A to E (Belfast Metropolitan Urban 

Area through to Small Towns) are given the classification of urban, while Bands F to H (all 

settlements with a population less than 4,500 or open countryside) are classified as rural 

(NISRA, 2016). Under this definition, Figure 1 illustrates the scale of urban-rural classification 

in NI (urban areas are coloured purple & brown – all other areas are defined as rural).  

Under the current definition, it is clear that rurality dominates the NI landscape. Interestingly, 

as shown in Figure 1, a majority of rural NI is found in western areas. With the exception of 

Derry City, and larger towns including Omagh, Dungannon and Enniskillen, it is noticeable 

that most of NI’s western territory may be defined as rural.  

As per most western rural areas, despite modern cultural and socio-economic shifts, 

agriculture and farm-related work dominate the rural NI landscape and work force. According 

to Shortall (2002), there are approximately 32,000 farms in NI, the majority of which are small 

family-run farms, and of these farms, 88% were classified as small or very small. Moreover, 

just after the turn of the twentieth century, in NI, agriculture represented 5% of civil 
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employment, however, this has fallen dramatically in recent years (Shortall, 2002). In fact, in 

2018, there were only 25,000 farms in NI, a 21.8% decrease from Shorthall’s (2002) findings, 

from this, 19,188 were very small farms (family farms) – with only 17,000 active farmers 

(DAERA, 2018).  

 

 

 

 

 

 

 

 

 

 

Figure 1: Classification of Rural and Urban Areas in NI                                           (NISRA, 2016). 

 

NI’s rural populations have changed dramatically over the past four decades, with the main 

unfortunate change being the immigration of young people from rural areas. Several factors 

have contributed to this including the limited income in agri-related jobs, farm-working 

hours, its dogmatic nature, proximity to employment and recreational (social) events and the 

more luxurious opportunities offered by urban environments. Therefore, according to Walsh 

et al. (2012), population changes, particularly outward migration, have carved an ageing 

demographic into the rural landscape of the island of Ireland. Specifically, people aged 65 

and over comprise 12% of the aggregate rural population in the Republic of Ireland (ROI) and 

13.73% in NI and, what’s more, of those aged 65 years and over, 44% in ROI and 35% in NI 

live in rural area (Walsh et al. 2012). 
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1.5 Rural Poverty & Social Isolation in Northern Ireland:  

The scale of rural poverty is consistent throughout all regions of the UK, there is no single 

‘rural deprived’ member state. Nonetheless, the causes and drivers of rural deprivations can 

differ for each state. It is clear that NI is vastly rural and is renowned for its rural scenery and 

landscape. According to Greer and Murray (2003 pg. 7), “for some, rural NI is the simplistic 

essence of everything that is good in society”, for example neighbourliness, great scenery 

etc., and is the antithesis of everything that is “less wholesome, including high density 

housing, traffic congestion, poverty and violence.”  

Contrary to the above however, this will only be ‘for some’, who are more than likely to be 

inexperienced with the nature, difficulties and rules of living the rural life in NI. Thus, in 

agreement with Duffy (1997), this may be, however, more of a myth than a reality. Crucially, 

Greer and Murray (2003 pg.7) do resolve that, in NI, “the accompanying imagery, can invoke 

a romanticism and nostalgia, which at best is but a partial illustration of circumstance”. Thus, 

it may be argued that rural impoverishments in NI are concealed and masked by this gentle 

illusion of what a normal ‘developed’ rural society should look like. A more accurate account 

provided by Maguire and Shirlow (2004) places emphasis on the vulnerability and isolation 

of the elderly and the depletion of community services. 

Over the past fifty years, life in rural NI has changed in various ways. In the immediate years 

post World War Two, the reliance and dominance of agriculture brought rapid advances in 

agri-technology and created a more resilient and competitive agri-food system – a sector that 

would become imperative to the NI economy. In addition, these advances were not limited 

to the agri-sector, as non-farm employment (i.e. labour, construction, manufacturing etc.) 

and educational opportunities became more accessible and attainable throughout the latter 

half of the twentieth century.  
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According to O’Kane (2011), this period narrowed the gap between town and country, and 

the impoverished living conditions many rural people had endured lessened. Yet, as what will 

be a prominent theme throughout the current study, these developments were 

geographically uneven – with the political divide at the core of this inequality. In fact, RD 

followed something of an east/west divide (east/west of the River Bann). More affluent 

counties such as County Down and Antrim quickly benefited from agri expansion, non-farm 

employment and living conditions, whilst houses in Tyrone and Fermanagh remained unfit 

for human habitation – a pattern which strongly reflects the seventeenth century Plantation 

of Ulster (O’Kane, 2011). 

These inequalities, originating from religious and political divides would result in a conflict 

that would jeopardise the NI economy and, more importantly, accelerate multiple physical, 

mental and social health tragedies across the nation.  In addition to the above, developments 

in NI, particularly in rural areas, from the mid to late twentieth century were severely 

impeded by the NI conflict, better known as ‘the troubles’ – beginning around 1969. When 

considering poverty and isolation in rural NI, it is difficult to overlook the impact of this 

conflict.  

This conflict would stage thirty years of war. Killings and bombings prevented prosperity and 

drove already impoverished constituencies, primarily rural areas, into poorer living 

conditions. The conflict would have detrimental effects on rural NI, community relationships, 

investment and accelerated trauma and subsequent high risk of stress disorders. It would not 

be until April 1998, through the Belfast/Good Friday Agreement that the conflict would 

cease, giving NI’s economy a chance to recover and the devolution of the NI political system. 

However, the realities of the ethno-sectarian conflict have dominated the analysis of social 

problems within the context of NI, and the legacy and reproduction, albeit sporadic, of ethno-
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sectarian conflict still influences notions of fear and mistrust of “an ethno-sectarian other”. 

(Maguire and Shirlow, 2004).  

Throughout the conflict period, RD in NI became seemingly non-existent, with the 

educational system failing rural schools. For example, according to Gallagher (1993), in 1964, 

there were over 450 rural schools in NI, but in 1992, this had declined to 164. This means 

that throughout the peak of the troubles, there was a programme of closures among rural 

schools in NI, even though there has been a relative paucity of research evidence of the 

rationale for, or compensation of, such a policy – that is, in NI, the performance of pupils 

within small rural primary schools were not worse than that their peers in larger (urban) 

schools (Gallagher, 1993). Moreover, it was not just pupils that suffered limitations and 

setbacks, as teachers within rural schools often suffered from isolation and a scarcity of 

career development opportunities.   

The nature, effects and aftermath of the troubles in NI accelerated deprivations, meaning 

that poverty and isolation takes a unique form in this region compared to other parts of the 

UK and Ireland, or as Heenan (2011, pg.478) argues, “whilst the violence has ended its 

psychological consequences and emotional impact cast a long shadow on community 

relations.” In addition, Tomlinson (2016) reiterates this argument by claiming that the impact 

of violent conflict is imprinted on the population in terms of high rates of deprivation, poor 

physical and mental health sector reduction. Importantly, research measuring and analysing 

the impact of the troubles has been primarily focused in urban areas, yet, on the other hand, 

the literature on rural areas is extremely limited and confined to ethnographic accounts of 

life in farming communities (Heenan 2011, pg.478).  

Rural prosperity is not dependent on limiting crime and conflict, especially in NI. Many 

challenges for rural development are less obvious than conflicts and geographical 

disadvantages. Some are found within the links between economic growth, income 
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inequalities and public health and welfare. A common assumption is that a more productive 

and resilient economy results in a nation less prone to poverty, and more importantly, more 

capable of tackling poverty due to key macroeconomic indicators such as employment 

(improved labour market) and income. However, are key macroeconomic indicators such as 

GDP a fair reflection of the scale of poverty within a nation? Earlier contributions by Anderson 

(1964), Thornton et al. (1978) and Hirsh (1980) add legitimacy to this argument, discovering 

that increases in economic growth are significantly related to reductions in the poverty rate 

for all families (see Stevans & Sessions, 2008).   

Despite these findings however, it is noteworthy that economic growth, improved 

employment opportunities, or even a prospering economy may not directly result in poverty 

alleviation. For example, the economic growth of any developed nation, such as Northern 

Ireland, may be sector limited, whilst levels of inflation is also a key determinant in the rate 

of poverty development and persistency in many developed nations. Coupled with the 

unique challenge of inflation, austerity is also significant factor; frequently, in the awake of 

an economic crash or recession, austerity emerges as a significant accelerator of poverty, 

deprivation and greatly reduces access to and affordability of essential services.  

Aside from these macroeconomic challenges, the conditions of NI rural life including poor 

transportation, limited or zero internet connectivity and limited community services means 

increased difficulty in finding reasonable employment opportunities and maintaining a 

healthy social life – with these difficulties intensifying for the NI’s ageing rural populations. 

Employment contributes greatly to healthier living through financial stability and the 

development of social networks, yet, alarmingly, NI has the highest levels of economic 

inactivity in the UK (Centre Social Justice, 2010). One of the most long-standing problems 

facing rural NI is fuel poverty, particularly for vulnerable groups such as the elderly. Shortt 

and Rugkasa (2007) reported that, in 2005, in NI, 203,000 families representing 33% of 
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households live in fuel poverty, yet more worryingly, Austin (2019) reported that 31% of all 

NI rural households live in fuel poverty. Evidently, fuel poverty is a deprivation that remains 

persistent for rural NI.   

In addition to the above, one of the most prominent and dogmatic obstacles facing residents 

of rural NI is poor transportation services, a problem which can simultaneously stimulate 

conditions of poverty and exclusion. Naturally, the need for better transport in rural areas 

originates from the unavoidable proximity to services that rural dwellers face. This everyday 

challenge faced by rural NI requires dogged determination to overcome each day. More 

distressingly, for Nemet & Bailey (2000), the problem is worsened when excellent services 

such as health care exist within NI, but the distance between residents and health centres 

decreases the utilization of health care, albeit, transportation developments in NI fall short 

of the rest of the UK (Lucas, 2004).  

This argument is reflected strongly in the literature; as Heenan (2006 pg.375) pointed out 

that significance of distance (proximity) within attendance at hospital accident and 

emergency (or casualty) departments. Mc Donagh (2006) agreed that social exclusion is an 

area where transport policy has a significant role to play, particularly for the rural elderly. 

Moreover, for elderly living within UK rural areas, according to Plazinic and Jovic et al. (2018), 

food shops, health centres, and financial institutions such as post offices and banks are 

among the facilities that are the most common/important trip destinations, indicating the 

essentialness of rural transport for basic health purposes (Plazinic and Jovic et al. 2018). 

The above limitations may strongly affect certain groups in rural NI, primarily the elderly; 

however, quite often the most overlooked are young people, especially children. The list of 

drivers which trigger child poverty and inequalities in rural NI are numerous and are often 

the resultant of another, for example Horgan (2005) proclaims that unemployment, low pay, 

a higher cost of living, low levels of public services, including childcare and support services 
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for people with disabilities and slightly larger families all contribute to the high levels of child 

poverty in NI (Horgan, 2005).  

The integrity of NI’s rural youth has suffered in recent decades. Varley (2016, pg.16) outlines 

a number of reasons for this, however most are not limited to rural NI. For example, NI’s rural 

youth have limited recreational opportunities, which in turn, limits social interactions – such 

limitations can render one’s lifestyle; a heavily problematic feature of growing up in rural 

Ireland.  

Interestingly, the issues facing young people in rural NI are not different from those facing 

other groups (even vulnerable groups). For example, even for young people in rural areas, 

either directly or indirectly, a sustainable life is contingent on factors such as proximity to 

employment opportunities, transport, access to childcare, educational credentials, housing 

opportunities, and family and friendship networks (Varley, 2016 pg.16). One common theme 

that may sustain some rural youth in NI is agriculture, or family run farms. Yet, despite their 

tradition, such enterprises are losing their grip on the ‘next generation’, whilst outside 

agriculture, NI’s rural economy tends to be dominated by small firms providing employment 

which is relatively lower paid, less rewarding and less demanding of educational credentials. 

1.6 Rural Development in Northern Ireland: 

In western society, all forms of RD policy and research has been centred on agricultural 

developments – so much that until the mid-twentieth century rural poverty in the UK was 

synonymous with agricultural poverty (see Newby, 1987 pg.112). The dominance of agri-

development policy within the EU’s agenda for rural areas was first questioned in the 1980’s; 

The Future of Rural Society Report stimulated the ‘bigger picture’ in the development of rural 

areas in EU member states – by focusing on strengthening their economic and social cohesion 

(Ward & McNicholas, 1998). Since then, UK RD policy, which stems from both EU and 

respective regional levels, has come to grips with the particular circumstances, opportunities 
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and problems of people who live and work in rural areas, rather than agri-health and 

productivity alone.  

The primary practice of the EU in developing and sustaining UK rural areas is facilitated 

through the EU Rural Development Programme (EURDP) – pillar two of the Common 

Agricultural Policy (CAP) and LEADER (links between actions for the development of the rural 

economy). The EU’s approach to tackling rural deprivations from 2007 – 2013 was known as 

the European Agricultural Fund for Rural Development (EAFRD). With approximately 

€329.5m of funding for NI RD, it synchronized and harmonized funding and initiatives to 

collectively create a framework to improve the quality of life and the management of 

economic activity in rural areas (NISRA, 2016).  

For rural NI, the EURDP (2007-2013) created 1,194 jobs, 636 beneficiaries of diversification 

into non-agricultural activities, supported 228 projects under Basic Services for the economy 

and rural population and supported 257 villages from the Village Renewal and Development 

scheme (NISRA, 2016). This programme was succeeded by the EURDP (2014-2020), in NI, this 

became known simply as the NI Rural Development Programme (NIRDP 2014-2020) and had 

a total funding of £623 million, from which 186.5 million was EU derived with remainder 

coming from matched DAERA/NI Executive funds (Allen, 2016). This programme was 

composed of six priorities, with the first five priorities concerned with agri-environmental 

welfare, forestry economics, and climate change and ecosystem functionality. On the other 

hand, Priority 6 aimed to promote social inclusion, poverty reduction and economic 

development in rural areas.  

Looking more specifically at the CAP, one unique feature is the ability for devolved 

administrations within the UK (i.e. the NI Executive) to transfer money from the “Pillar 1” 

budget (money allocated to be spent on Direct Payments to farmers) to the “Pillar 2” budget 

(money allocated to agri-environmental and rural development schemes). Moreover, each 
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of the devolved administrations has chosen to transfer a different proportion of this budget: 

for example, Wales has opted to transfer the maximum 15% while NI has chosen to transfer 

none. (see Sherry & Shorthall, 2019). In terms of EU involvement in UK RD, aside from the 

EURDPs, LEADER has been the longest running and most exclusive RD programme. With its 

‘bottom-up’ and local approach, LEADER began in the early 1990’s focusing on the most 

deprived rural areas, but reformations in 1994-1999 (LEADER II) and again in 2000 (LEADER 

+) extended LEADER to focus on all rural areas, by improving the development potential of 

rural areas by drawing on local initiative and skills (Brown, 2010).  

The EU’s declared objective for LEADER was to find innovative solutions to rural problems, 

which could reflect what is best suited to specific areas, and also serve as models for 

developing rural areas elsewhere (Shucksmith, 2000). The need for such an incentive is 

outlined by Murray & Greer (1997 pg.395), who stated that “the emphasis must be on 

participation and a bottom up approach; RD must be local and community driven within a 

coherent European framework” (e.g. LEADER). 

Importantly, although entitled ‘Priority 6’ within the NIRDP, this priority simply centred on 

four different RD schemes delivered through ten separate Local Action Groups (LAGs) in NI – 

using the LEADER methodology (Allen, 2016). Thus, LEADER is the way that decisions are 

made about what projects are funded under the Priority 6 schemes, local elected 

representatives (councillors) along with social partners decide how funding should be 

distributed (but it is benchmarked against criteria), together these form the LAG. These four 

Priority 6/LEADER schemes have a total funding of £68,677,104, which is provided through 

both EU (20%) and national funds (80%) (DAERA, 2014 pg.74). A breakdown of each scheme 

is provided below: 

i. Rural Business Investment Scheme (£23,395,002): diversification, creation of 

new small enterprises and job creation.  
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ii. Rural Basic Services Scheme (£14,392,500): the provision of additional and 

better basic services. 

iii. Rural Village Renewal Scheme (£12,700,150): regenerating villages and their 

surrounding areas by improving their economic prospects and quality of life. 

iv. Rural Broadband Scheme (£1,816,000): provision of community based solutions 

to broadband ‘not spots’.                                

(Allen, 2016) 

Despite the above account of various EU RD programmes, there have been several 

contributions to the concept of true RD policy which have found several limitations, and in 

many cases, shortcomings of such programmes. For example, according to Bonfiglio et al. 

(2017 pg.79), “there is a long-lasting debate on the territorial imbalances produced by the 

CAP and on its inconsistency with cohesion and convergence objectives of the EU.” Focusing 

on socio-economic characteristics, the structure of the local economy and remoteness to 

define rurality, Camaioni et al. (2013) investigated to what extent the allocation of the EURDP 

(2007-2013) expenditure was effectively rural, specifically how it provided support which 

targeted rural regions rather than non-rural ones. The authors found that, although 

formidable in its aims and target groups, these investments fell short of effectively achieving 

true RD and that it is “less rural than stated in its political intentions, not inducing any 

real redistributive effect from urban to rural spaces” (as cited by Bonfiglio et al. 2017 pg.79). 

Indeed, interestingly, this is not an original finding, earlier research has already questioned 

how RDPs put aims into practice and found shortcomings in the allocation of RD support to 

areas that are in fact rural (see Shucksmith et al., 2005 & Crescenzi et al., 2015). 

At a national level, since DAERA’s Strategy for RD (2007-2013), a central theme within the NI 

executive has been the promotion of an integrated approach to tackle rural issues and better 

cross-departmental work for RD. Throughout this period, the programme for government 

secured the development of a Rural White Paper, an action plan which would stimulate and 

https://www.sciencedirect.com/topics/social-sciences/convergence
https://www.sciencedirect.com/science/article/pii/S0743016717304424#bib2
https://www.sciencedirect.com/topics/social-sciences/redistributive-effects
https://www.sciencedirect.com/science/article/pii/S0743016717304424#bib31
https://www.sciencedirect.com/science/article/pii/S0743016717304424#bib7
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secure commitments on rural issues by all Departments and provided a framework for a 

more integrated approach by the Executive – thus, no one department had exclusive 

responsibility for rural areas (DAERA, 2012). This action plan was centred across five key 

themes:  

i. Urban / Rural Linkages  

ii. Access to Services  

iii. Rural Communities  

iv. Rural Economies  

v. The Countryside 

In addition to the above, the devolved government aimed to introduce an act that enforces 

improved involvement and collaboration among government departments for the purposes 

of RD in NI. This was delivered through the NI Rural Needs Act (2016) (implemented on June 

1st 2018) – enforcing local authorities to account for the needs of rural communities when 

designing and implementing public policies or initiatives. Specifically, the NI Rural Needs Act 

implements “a new duty on public authorities in NI to have due regard to rural needs when 

developing, adopting, implementing or revising policies, strategies and plans, and when 

designing and delivering public services” (DAERA, 2018).  

In assessing the impact of RD policies, one favourable method, particularly within the UK, is 

rural proofing. According to the Department for Environment, Food and Rural Affairs (DEFRA) 

(2017, whilst ensuring equity, rural proofing aims to recognise and assess the impacts of 

government policy for rural areas. In NI, rural proofing is adequate but can be short-sighted 

on the grounds upon which it assesses policy impacts – mostly through a naïve rural/urban 

comparison. For Sherry and Shorthall (2019), rural proofing relies on binaries and argue that 

the use of this binary is methodologically flawed, and thus, this in turn further reinforces, 

rather than challenges, the dichotomous perception of rural disparity… rural policy needs to 

be critically re-examined and debated head on. Worryingly however, the EU has revealed a 



46 
 

commitment to rural proofing in the future; if it is to be successful, it must recognise that 

rural policy issue should and will vary for different rural areas (Sherry & Shorthall, 2019), and 

what is more, partnership can only operate effectively if it exists within a connected 

framework that works from the bottom-up and the top-down (O'Keeffe, 2009).  

1.6.1 Tackling Rural Poverty & Social Isolation (TRPSI): 

Following upon the success and lessons of the NI Anti-Poverty and Social Isolation (2008-

2011) programme, The NI Executive Programme for Government (2011-2015) contained a 

commitment to tackle rural poverty and social isolation in NI, with an allocated £13m aimed 

to address such a commitment (Allen & Colon, 2014).  

At the centre of this investment and delivery was The Tackling Rural Poverty and Social 

Isolation (TRPSI) Framework. The TRPSI Framework dedicated support to a package of 

measures worth up to £16m of DAERA funding over the period 2011/12 to 2014/15, in some 

projects, this investment was coupled with other funding from various 

departments/agencies including the Public Health Agency (PHA) and the Department for 

Regional Development (now DFI – Department for Infrastructure), bringing the total TRPSI 

funding to £27m. Focusing on the most vulnerable rural (i.e. elderly, disabled, lone parents 

etc.), TRPSI, the parent framework of the MARA initiative, was a 100% nationally funded 

framework and was composed of three priority areas:  

i. Access poverty – focusing on access to statutory services.  

ii. Financial poverty – focusing on helping vulnerable rural 

dwellers maximise their income, and; 

iii. Social isolation – focusing on measures that identify and 

address different types of isolation experienced by different 

vulnerable groups.  

(Strategic Investment Board, 2015) 
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The TRPSI Framework offered the opportunity to test some cross-departmental collaborative 

approaches to these problems, and was centred on a series of programmes aimed at tackling 

rural poverty and social isolation. Overall, seventeen programmes have been supported 

under the TRPSI Framework, the five most significant, in terms of monetary investment and 

achievements were:  

i. Community Development 

ii. MARA (Maximising Access to Rural Areas) 

iii. ARTS (Assisted Rural Travel Scheme) 

iv. Fuel Poverty 

v. Farm Families Health Check Programme 

Below, Table 1 details each of the four major TRPSI programmes in terms of investment (% 

of TRPSI funds) and delivery, whilst also providing a description of each programme’s purpose 

and achievements.   

Table 1: A Breakdown of the key Programmes within the Tackling Rural Poverty and Social 

Isolation Framework 

 
Programme 

 

Investment 
(% of TRPSI 

Funds) 
 

 
 

Delivery 

 
 

Description 
 

Achievements 
(to date) 

 
Community 

Development 

 
 

18% 

 

DAERA & 
Rural Support 
Networks 

Provided local 
community 
development 
support for all rural 
wards in NI.  
 

Supported access to 
the RDP, TRPSI & 
engagement with 
Local Action Groups. 

 
MARA 

(Maximising 
Access to Rural 

Areas) 
 

 
12% 

 

DAERA & The 
Public Health 
Agency 

Facilitation of rural 
NI to access existing 
services/grants i.e. 
home safety & 
energy 
improvements. 
 

12,085 homes 
(13,784 individuals) 
assessed for need. 
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(see DAERA, 2015) 

1.6.2 Maximizing Access in Rural Areas (MARA):  

It should be clear that MARA was a significant and dominant programme within the TRPSI 

Framework. MARA (2012-2014) was a 100% nationally funded programme, with a total 

funding of £3.3m provided by both DAERA (88%) and the PHA (12%). In practice, MARA 

(2012-2014) was a follow-up programme of the initial: Maximising Access to Services, Grants 

and Benefits in rural areas, better known as MARA Phase I (2009-2011). Targeting the top 88 

most deprived rural super output areas (SOAs) in NI, MARA Phase 1 identified vulnerable 

households that would benefit from existing governmental benefits and support grants.  

MARA Phase I employed a community development face-to-face approach, in which enablers 

contacted vulnerable households and carried out home visits to aid with eligibility 

assessments – upon request (Millman & McCay, 2016). With the introduction of the new 

TRPSI Framework and a renewed commitment by DAERA and the PHA to fund and further 

the accessibility of rural NI to grants and services, MARA Phase I (2009-2011) received fresh 

 
 

ARTS (Assisted 
Rural Travel 

Scheme) 
 

 
 

30% 

 
DAERA and 
DRD 
(Department 
of Regional 
Development) 
 

 

Passengers with a 
valid Smart Pass can 
travel free or half 
fare on a dial-a-lift 
service provided by 
CRTPs 
 

772,516 passenger 
trips for rural 
dwellers have been 
delivered (April 2011 
– Feb 2015) 
benefitting approx. 
5,000 individuals. 

 
 

Fuel Poverty 

 

 
10% 

 
 

 
DAERA & DSD 
(Department 
of Social 
Development) 

Supporting the 
Power NI Free Loft 
Insulation Scheme 
to reduce heating 
costs and create 
warmer homes for 
vulnerable rural 
households. 

2011/12 – 578 
homes 
2012/13 – 323 
homes 
2014/15 – 640 
homes. 

 
Farm Families 
Health Check 
Programme 

(FFHCP) 

 
 
 

3% 

 
 
DAERA & PHA 

Screening (health) 
vans attend 
agricultural marts & 
rural events to 
provide health 
checks and advice.  

7,325 clients have 
had a Health Check, 
3,783 have been 
advised to visit their 
GP.  
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funding and was extended to become known as MARA Phase II, or simply as MARA (2012-

2014) – the programme of interest within the current study.  

During the period of May 2012 and December 2014, MARA enablers visited 12,085 homes 

(13,784 individuals) across all rural areas of NI and were encouraged to target vulnerable 

groups including the elderly, low-income families and the disabled. (Millman & McCay, 2016). 

During this period, initially, the baseline survey (1st visit) was administered in which all 

participants were assessed for need. The assessment was to be completed by all adults over 

18 years old providing they were able to provide consent. The baseline survey lasted, on 

average, 1 ½ hours and collected the following information: demographic information (i.e. 

gender, address, income, employability status etc.), household section: number in 

household, access to internet, ownership of accommodation and; items to assess eligibility 

for 11 different types of referrals/MARA support. The following lists all the interventions 

offered by MARA, and details the various forms of support for each:  

1. Warm homes (NI Sustainable Energy Programme (NISEP)/Levy): 

i. NI Energy Saving Home Scheme: 

- Advice. 

- Cavity insulation. 

- Loft insulation. 

ii. Home Boiler Replacement. 

- Replacement grants offered: £1000, £700, £500 & £400.  

iii. NI Sustainable Energy Programme (Levy Scheme).  

- Cavity wall insulation. 

- Hot water jacket. 

- Loft insulation & heating. 

2. Home safety checks: 
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i. Emergency alarm checks and repairs including; fire safety & carbon 

monoxide, gas appliances, electrical safety etc.  

ii. Improvements in home security (door locks, chains etc.).  

3. Benefit entitlement checks (BECs): 

i. Job Seekers Allowance, Child Care Support etc.   

4. Local services: 

i. Hair & beauty classes. 

ii. Cooking and DIY classes. 

iii. Education, arts and library classes. 

iv. IT classes. 

v. Afterschool clubs. 

vi. Church groups. 

vii. Financial training. 

viii. Child care services. 

ix. Day care facilities.   

5. Transport: 

i. Community Rural Transport Partnership (CRTP) 

ii. Smartpass 

6. Occupational therapy assessments (OT):  

i. OT advice and equipment. 

ii. Disabled Facility Grant 

7. Social services                                                 (see Millman & McCay, 2016 pg. 15 & 16).  

One of the most significant practical advantages of MARA (Phase II) was the introduction of 

a bespoke IT system; it facilitated MARA enablers to enter the data collected during the first 

visit directly onto a laptop and upload the data to the HSC servers. The IT system was 

designed for referrals, where possible, to be automatically sent to referral partners who 



51 
 

could also update the system with client outcomes when available. Information was held on 

password protected and encrypted laptops and users had access only to client information 

pertinent to their current work. Access was restricted for referral partners also who were 

only able to access the minimum data required for them to process referrals on the client’s 

behalf (Millman & McCay, 2016 pg. 13 & 14).  

MARA now had a focus across all rural areas of NI and was delivered through eleven rural 

organisations covering 13 designated geographical zones: 

1. TADA = Armagh Down & Antrim Rural Network 

2. CWSAN = Cookstown & Western Shores Area Network  

3. CDRCN = Down Rural Community Network  

4. RNWCS = Rural North West Community Support 

5. NACN = North Antrim Community Network 

6. OFRA = Omagh Forum for Rural Associations 

7. CRUN = Coleraine Rural Urban Network  

8. COSTA = Community Organisation of South Tyrone and Areas 

9. SPACE = Supporting People and Communities Everyday 

10. SACN = South Antrim Community Network 

11. FRCN = Fermanagh Rural Community Network  

Notably, some rural organisations covered more than one geographical zone, for example 

the Armagh Down & Antrim Rural Network and the County Down Rural Community Network. 

The distribution and the coverage area for each of these rural organisations is illustrated 

below in figure 2.  
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Figure 2: The distribution of the eleven MARA delivery organisations 

In the delivery of MARA, each rural organisation had a specific household target to meet in 

each geographical zone, the number of household of targets, number of recruited 

households and outcome for each rural organisation in provided in below in table 2.  

Table 2: MARA lead organisation, target and performance   

 

Zone 

 

Lead Rural 

Organisation 

 

Household 

Targets 

 

Households 

Recruited 

 

Outcome 

(Performance %) 

1 TADA 425 459 Exceeded (8%) 

2 CWSAN 1,175 1,191 Exceeded (1%) 

3 CDRCN 1,025 1071 Exceeded (4%) 

4 RNWCS 904 956 Exceeded (6%) 

5 NACN 1,642 1,617 Not exceeded (-2%) 

6 OFRA 468 471 Exceeded (1%) 

7 CRUN 922 919 Not exceeded (8%) 

8 COSTA 1,316 1,316 Target met 

9 SPACE 1,360 1357 Not exceeded (-1%) 
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10 CDRCN 820 834  Exceeded (2%) 

12 TADA 850 873  Exceeded (3%) 

13 SACN 350 351 Target Met 

14 FRCN 668 670  Target Met 
 

Total 11,925 12,085 Exceeded (1.3%) 

 

The initial MARA survey (baseline) was followed by a telephone evaluation survey, this survey 

was administered 12-months from the initial MARA assessment, focusing on participatory 

experience, the outcomes of referrals and the health and wellbeing (including social 

isolation) status of each respondent. In toto, 1,031 individuals were interviewed during the 

MARA evaluation survey, equating to 8% of all MARA participants.  

Overall, MARA targeted to recruit 11,925 households across rural NI, it exceeded this target 

by 1.4% (12,085 households). Moreover, MARA not only met but exceeded its targets in each 

form of intervention (OT, BECs etc.), particularly with home energy improvements, but 

struggled to meet the target for transport (-3% short of target), albeit MARA still managed to 

recruit 2,981 households for rural transport support. Below, table 3 details the target (no. of 

households) for each intervention prior to MARA, the performance and the outcome.  

Table 3: Target and performance for each form of MARA treatment 

 
Treatment 

 
Target 

 
Performance 

 
Outcome 

 
Occupational therapy. 

 
15% (1,788) 

 
17% (2,027) 

 
Exceeded (2%) 

 

Benefit Entitlement 
Checks (BECs). 

 
35% (4,200) 

 
53% (7,460) 

 
Exceeded (18%) 

 

Home safety 
improvements. 

 
No target 

 
51% (6,081) 

 
N/A 

 
Local services. 

 
20% (2,385) 

 
28% (3,339) 

 
Exceeded (8%) 

 

Transport 
(CRTP/smartpass). 

 
25% (2,981) 

 

CRTP = 18% (2,504) 
Smartpass = 4% (477) 

 
Not exceeded (-3%) 
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Home energy 
improvements. 

 
20% (2,385) 

 
53% (6,320) 

 
Exceeded (33%) 

 

(Millman & McCay, 2016 & Delloitte, 2015):  

1.7 Research Aims:  

There are a number of research questions that the current study aims to address, yet, the 

principal aim of this thesis investigates which support mechanism(s) offered by MARA has 

had the biggest influence on improving the health and/or social connectedness of rural NI. In 

addition to the primary research question, there are three further research aims that need 

to be fulfilled, all of which are identified below:  

 

- Identify which of the following research subgroups: (i) low income and (ii) the elderly 

who are disabled have benefited the most from MARA in terms of improvements in 

health and reduced levels of social isolation.  

- Analyse the geographical Impact of MARA, exploring which jurisdictions (council 

area) benefited the most – with specific emphasis on western NI and NI/ROI border 

areas. 

- To examine and quantify any potential relationship between social isolation and rural 

poverty, questioning are they interrelated or a product of each other?  

 

1.7.1 Subgroup Selection: 

This research identifies the elderly who have a disability as a sub group, here; one of the main 

motivations concerns the issue of fuel poverty. In NI, lone senior citizens account for 62% of 

household types that are in fuel poverty (Liddell, 2010). Moreover, there were 640 deaths in 

2015–2016 across NI directly attributable to winter deaths with 30% of this total figure 

directly attributable to vulnerable people living in cold homes, and what’s more, 92% of these 

winter deaths were people aged 65+ (Austin, 2019). One may argue that they key reason why 



55 
 

this group struggle to counter fuel poverty is their limited income. The argument here is not 

limited to the small pecuniary gains from governmental aid, but the issue of claiming and 

utilizing allowances. For example, over 90% of people of working age who are entitled to 

Carer’s Allowance (CA) claim it in NI, a respectful statistic – but less than one in ten people of 

pension age who are entitled claim it (Centre for Social Justice, 2010). 

Naturally, the issues faced by the rural elderly become more intensive for those with a 

disability, according to Win (2015), in rural areas, the elder and disabled people tend to live 

without their families and tend to spend much of their time alone in their homes. In NI, 

according to Family Resources Survey, 50% of adults are over the state pension age (65 years 

old), whilst one in five people reported to having a disability – with the Derry City & Strabane 

and Ards & North Down council areas having the highest proportion, 25% and 24% 

respectively (NISRA, 2018). This can be detrimental to the health and social connectivity of 

these individuals, as the Equality and Human Rights Commission (2014, pg.34) points out, 

‘disabled people are significantly less likely to participate in cultural activities, facing barriers 

around lack of accessible facilities, services and transport preventing equal participation in 

cultural life’.  

The literature is passionate on the challenges faced by the disabled rural, for example, 

D'Souza & Singhe (2018) find that the disabled are the poorest of the poor as they are denied 

opportunities of almost all the basic requirements of life such as education and social 

interactions, etc. Moreover, the authors emphasize that being a woman along with a 

disability and living in a rural environment is deeply challenging, whilst increased positive 

societal attitudes and opportunities can lead to a better livelihood, which in turn could 

enhance the quality of life of the disabled rural women (D'Souza & Singhe, 2018).  

The relationship between low income and poverty is pivotal, in NI, state support plays an 

imperative role in the livelihood of low-income groups, for example, in 2018, 59% of all 
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families receive some form of state support (i.e. income Support, tax credits or a child 

benefit) – notably, in NI, rural areas have the highest proportion of households with children 

at 37% (NISRA, 2018). When considering low income as in indicator of poverty, DAERA allow 

for two different forms of poverty that are unique to income; relative poverty and absolute 

poverty (DAERA, 2015). 

In light of these definitions, the statistics of low income in NI raises concern, according to the 

Households below Average Income Report by the Department for Communities (2018), 16% 

of working age people remain in relative poverty in rural NI, whilst twelve per-cent remain in 

absolute poverty. The prevalence of low-income poverty is more extreme among the elderly, 

with 18% of pensioners remaining in relative poverty in rural NI, whilst 13% remain in 

absolute poverty. In terms of the subgroup choice for this research, perhaps the most 

compelling fact can be derived from the NI Continuous Household Survey, it finds that 33% 

of individuals living in rural NI suffer from a long-term illness (a condition that cannot be 

cured) (DFH, 2010), whilst 26% suffer from long-term limiting illness (hinders one’s daily 

activities) (DFH, 2010).  

1.8 Introduction Summary:  

Even for developed countries, deprivation remains a prominent problem in rural areas, 

reflected by both rural poverty and social isolation. As shown in this chapter, disguised by its 

peaceful environment and beautiful landscape, rural poverty and social isolation in NI is real, 

and among many others, it is accelerated through deprivations such as proximity to services, 

transport, fuel poverty etc.  

Within this context, this chapter has carefully detailed how programmes from EU and 

national levels have aimed to tackle rural poverty and social isolation in rural NI, it has 

illustrated the successes and limitations of such interventions, and how an effective RD policy 

allows the ‘top down’ and ‘bottom-up’ approaches to dovetail. Yet, empirical evaluations of 
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such programmes is scarce, in response, this research will measure the impact of a nationally 

funded RD programme (MARA) on the health and social isolation of rural NI, whilst also 

quantifying the relationship between both of these conditions. Particular focus will be placed 

among vulnerable groups and deprived areas, namely low-income individuals, the disabled 

elderly, western NI and NI/ROI border areas.  
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CHAPTER 2: THEORETRICAL FRAMEWORK 

2.1 Introduction 

The following chapter outlines the theoretical framework for each research aim within the 

current study; theories and rationales will be based on findings within similar literatures that 

evaluated similar interventions to MARA, and the scale of poverty and deprivation across 

specific groups and geographical areas within rural NI. From this, the current study is able to 

develop two theoretical models, which theoretically measure the impact of MARA on the 

health and social isolation of rural NI.  

2.2 Aim One: Measuring the Impact of MARA on the Health & Social Isolation of 

Rural Northern Ireland 
 

As a major player in NI’s RD agenda over the past decade and at the core of TRPSI, MARA 

encouraged that, through specific supports (i.e. OT, home energy improvements etc.), which 

targeted vulnerable rural populations, the scale of poverty and social isolation in rural NI 

would subsequently decline.  

Within this theory, the assumption that one of MARA’s central interventions, OT (i.e. advice, 

home care equipment and disability grants) would effectively improve health through 

improved ‘working ability’ gains more legitimacy through the findings of Noyes et al. (2018 

as cited by Kukla et al. 2014). Here, the authors found that OT creates significantly higher 

rates of competitive employment, increased length of employment and hours worked, 

significantly higher earnings per week, and higher satisfaction with employment status. Thus, 

OT may minimize the detrimental triggers of unemployment, which, according to the Centre 

for Social Justice (2010) is devastating for the individual – especially lone parents (see 

Graham & McQuaid, 2014). 

Looking beyond the offering of OT, further support to theorize MARA as a programme that 

will improve the health of rural NI is provided by Gutman et al. (2018), who looked at the 
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risks associated with poor home safety; their research examined the risks associated with 

basic hazards of everyday life at home, including cluttered walking paths, the presence of 

steps, and the lack of grab bars and non-skid flooring. In response, coupled with home safety 

advice, MARA offered equipment such as fire alarms, door chains, carbon monoxide alarms, 

stair gates, fire guards, grabber, window chains and kitchen cupboard safety locks to 

maximize home safety standards in rural NI. The potential impact of such measures can be 

significant, as Moreau et al. (2018 pg.512) points out, “home safety issues can have serious 

repercussions on an individual's lifestyle, ability to take action, sense of control over their 

life, and integration into the community.” 

Improving rural NI’s transport network was a key feature of MARA, allowing one to 

conceptualize that the provision of smart passes and access to CRTPs will particularly lower 

the levels of social isolation in rural NI. For some, transportation hardship can be devastating 

to the well-being of rural populations, particularly vulnerable groups – such as the elderly 

(see Walsh et al. 2010). Several factors exist that prevent rural populations from exploiting 

public transport, including travel time, cost, and bus stop distance and service frequency 

(Plazinic & Jovic, 2018).  

In NI, smart passes are available to vulnerable groups to aid transportation costs, eligible 

groups include: 60+, 65+ and those with disabilities (half fare concessionary travel pass). 

Additionally, CRTPs are a group of eleven charitable organisations that provide transport 

services across NI to individuals and groups affected by a lack of access to transport – on a 

‘not for profit’ basis (Gauge NI, 2015). Each CRTP provides a range of rural transport services 

to specific groups, including the Disability Action Transport Service and ‘Dial –a – Lift’ 

(targeting mainly elderly, disabled and isolated individuals). Below, Table 4 provides a 

breakdown of each CRTP in NI, their coverage area and estimated population. 

 



60 
 

Table 4: Community Rural Transport Partnerships in NI 

Provider Locations Estimated 

Population 

Armagh Rural 

Transport 

Armagh city, The Orchard, Crossmore, 

Cusher 

59,340 

CDM Community 

Transport 

Cookstown District Council & the Dungannon 

& South Tyrone Borough Council areas 

94,083 

DART Partnership Banbridge, Craigavon 141,362 

Down District 

Accessible Transport 

Down District Council, Ards, and North 

Down, as well as parts of the Mournes. 

227,815 

Easilink Omagh, Strabane & Derry City Council area 197,000 

Lagan Valley Rural 

Transport 

Greater Lisburn city region, including 

Carryduff and some areas of Castlereagh. 

153,500 

Newry & Mourne 

Community Transport 

Newry & Mourne Council Area 99,480 

Out & About Magherafelt Town, Moyola, Sperrin 39,500 

North Coast 

Community Transport 

Limavady, Moyle, Coleraine, Ballymena and 

Ballymoney 

207,079 

Fermanagh 

Community Transport 

Erne West, Erne North, Erne East, Tempo 

and Lisbellaw within the Enniskillen Ward 

61,170 

South Antrim 

Community Transport 

Newtownabbey Borough Council, 

Carrickfergus Borough Council, Antrim 

Borough Council and Larne Borough Council 

area 

209,861 

 

Total population 

coverage 

The Rural Community Transport Partnerships 

are geographically spread across NI with 

services available throughout rural areas 

1,490,190 

 

At least in terms of scope, one of the most significant CRTPs in NI is the North Coast 

Community Transport Partnership (NCCTP). Like many CRTPs, the range of its services extend 

to various groups within rural and even urban areas, overall, the four main services provided 

by the NCCTP (and most CRTPs) in NI include:  

i. DA – Disability Action Transport Service: provide transport in the urban towns of 

Limavady, Coleraine, Ballymoney and Ballymena.  

ii. DAL – Dial –a – Lift: the main rural service and core work of CRTPs, targeting 

mainly elderly, disabled and isolated individuals. 
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iii. SIF – Social Investment Fund2: provide transport for individuals during weekends 

and evenings not covered by Dial a Lift3. 

iv. Group: for youth clubs, football teams, churches, luncheon clubs etc. This service 

receives no funding with such groups expected to pay the full cost of trips. 

Looking more specifically at the working premises of the NCCTP, Table 5 provides a 

breakdown of the main reasons why the individuals living within rural Limavady, Foyle, 

Coleraine, Ballymena and Ballymoney use the NCCTP. It is evident that shopping and medical 

related trips dominate the purposes of using the service, with 46% of users revealing 

shopping as their main reason, this is closely followed by medical-related reasons which 

accounts for 31% of all trips including local health, hospital and day ops (Northern Trust Day 

Opportunities Programme).  A further point shown in Table 5 is the number of smart pass 

users within NCCTP, 1200 users in total have a smart pass accounting for 94% of all service 

users. 

Table 5: Reasons for using the North Coast Community Transport Partnership 

2018/2019 

Local health centre 9% 

Hospital 5% 

Day Ops 17% 

Social welfare 8% 

Recreation 6% 

Religion 7% 

Shopping  46% 

T&E 2% 

1200 users with smart-pass - 94% 

 

The demand from rural NI for these services continues to grow rapidly, for example, within 

NI, ten LAGs have been established to deliver the LEADER element of the 2014-2020 RDP. 

                                                             
2 Will end in August 2019 (when funding ends). 
3 For NCCTP, there are also huge requests for hospital appointments outside of their 
operating area – mainly Belfast. 
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Each LAG was allocated a RD budget to enable them to pursue the strategic 

objectives/priorities set out in their LEADER Development Strategy (LDS) that they 

established for the area (Co-terminus with council boundaries) they represent.4 When 

looking at each LDS, the demand for improved transport services is consistent, and in many 

cases is the key driver for RD. Specifically,  overall, although transport was a concern in every 

strategy, it was declared the most important need for 80% of all rural LDS’ – followed by 

broadband (80%), employment opportunities (60%) and improved local services (60%). The 

need for improved rural transport in NI is reflected by the following conclusions derived from 

several LDS’:  

i. Newry and Mourne: “rural areas suffer from their remoteness to centres of 

employment creation (towns), compounded by poor public transport.” (MGL 

LDS, 2015 pg. 21). 

ii. Mid Ulster: “poor local road networks and very limited if any public transport 

for rural areas.” (MU LDS, 2015 pg.13). 

iii. Fermanagh & Omagh: “regenerating villages depends on the availability of a 

suitable transport network to allow people to access and make use of the 

opportunities provided.” (FO LDS, 2015 pg.26). 

iv. Derry City & Strabane: “routes are limiting, rural transport schemes are 

restrictive in terms of eligibility and women in rural areas are transportation 

disadvantaged.” (DS LDS, 2015 pg.60)”. 

v. Causeway Coast & Glens: “transportation needs to improve, primarily Dial a 

Lift service/lifts to and from hospital.” (CC&G LDS, 2015 pg.12). 

                                                             
4 It is important to keep in mind that these LAG strategies were constructed and written in 
conjunction with the issues, needs and requirements expressed by the rural public in each 
respective LAG area (council). 
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If MARA does improve rural transport, does this guarantee that rural groups utilise various 

existing rural services? Rural populations have fewer leisure/recreation opportunities 

compared to urban populations (see Izenstark et al. 2016); MARA’s response was to get rural 

individuals involved in various community events including educational, arts and library 

classes – among many others. Commendably, research by Pearce & Lillyman (2015) posit the 

benefits of MARA local services; they measured the impact of four creative arts projects 

involving groups of older people living in a rural community within the UK, the purpose of 

the projects was to reduce social isolation among participants through providing direct 

access to arts and social activities. The authors found that 68% of project participants felt less 

isolated by taking part in at least one of the four available creative arts projects.  

Further to the above, a central component of MARA local services was to aid beneficiaries 

with childcare services. This has become a crucial area of governmental support in Ireland, 

especially among lone parents as childcare costs across Ireland have risen by 5.5% since 2013 

(O’Brien 2018). 

Above all the supporting strategies offered by MARA, home energy improvements offer the 

strongest presumption that MARA will improve the well-being of rural NI. The statistics of 

fuel poverty in NI are alarming, for example, according to Austin (2019), there are around 

81,000 rural households in NI suffering from fuel poverty, equating to 31% of all rural 

households. Alarmingly, it is estimated that 33,000 homes in NI need to spend more than a 

quarter of their income on heating and lighting their homes (Austin, 2019) – with most 

located in rural areas (Liddell, 2010).  

In NI, Shortt & Rugkasa (2007) measured the impact of the fuel poverty programme in the 

Armagh and Dungannon Health Action Zone (ADHAZ); ADHAZ began in the summer of 2000 

and concluded in autumn 2002. Through energy efficiency measures and the installations of 

central heating systems, the programme led to improvements in health and well-being and 
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increased comfort levels in the home and a reduction in the use of health services (Shortt & 

Rugkasa, 2007 pg.99). Similarly, Rees et al. (2017) employed difference in difference 

estimations to measure potential health improvements associated with the Welsh Warm 

Homes Scheme, which supported those most likely to be affected by fuel poverty through 

insulation and heating upgrades, an approach very similar to MARA. The authors concluded 

that energy efficiency schemes reduce the numbers of people living in fuel poverty and thus 

improve the health and wellbeing of people participants. A conceptual model of the 

relationship between home energy efficiencies/improvements and individual health, which 

is applicable to MARA, is provided by Hamilton et al. (2015) and shown in Figure 3. 

Figure 3: Conceptualizing the impact of improved home energy on individual health.  

 

Hamilton et al. (2015) 

 

Notably, the model above proposes that poor indoor levels of air quality, temperature 

control, humidity and mould growth can lead to detrimental health effects including: cancer, 

strokes, cardio and respiratory related diseases and mental health issues. Therefore, the 
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available evidence suggests that energy-efficiency measures have a largely positive effect on 

the health of occupants, with many of these studies also focusing on heating upgrades (Bone 

et al. 2010) – requirements which are all met by MARA.  

These testaments of rural deprivations stimulate the ideologies and theories that rural 

development programmes will tackle, minimize and potentially ameliorate such inequalities. 

Particularly, the provision of rural transport facilities will enable rural populations, specifically 

the most vulnerable, to access basic health care centres, recreational activities and even 

loved-ones with more freedom and independence. Supporting procedures such as OT 

measures, home safety and energy improvements can only benefit the health of rural NI 

through better health treatments, whilst minimising the problematic ‘proximity to services’ 

issue of rural NI, and what’s more, the luxuries associated with financial savings. 

2.3 Aim Two: Measuring the Impact of MARA on Sub-Groups 

The deprivations faced by the vulnerable rural varies greatly, yet, in NI at least, perhaps the 

most extreme is that of fuel poverty. Fuel poverty is a significant problem in NI, exceeding all 

other regions of the UK (Liddell, 2010). The distribution of fuel poverty in households 

containing children and young people in NI is illustrated in Figure 4; it evinces that lone parent 

families account for the highest portion of NI households living in fuel poverty that contain 

children and young people. Therefore, the various methods MARA has implemented to tackle 

fuel poverty is of paramount importance and, logically speaking, it is anticipated that they 

will reduce rural mortality rates and improve health standards.  

In addition to fuel poverty, to aid low income groups in rural NI, MARA aided the unemployed 

through instruments such as OT which, for example, aids typical challenges faced by the rural 

elderly: personal care and hygiene (bath, shower, toilet etc.) instruction/exercise for pain 

management, strength remediation, management of depression symptoms; and use of 

online tools and community groups to increase social participation (Siegel et al. 2018).  
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Figure 4: Fuel poverty in NI households containing young people and children  

(Liddell, 2010) 

The challenges for the disabled rural, those who are not cohabiting, or simply the rural elderly 

are dogmatic to overcome, for example, poor transportation means that participation in 

social, recreational and physical events are limited. However, it is fair to assume that 

improvements in rural transportations created by MARA will benefit the rural elderly, 

disabled and marginalized, allowing them to interact and socialize with similar or different 

groups and access health, recreational or educational facilities.    

Ahern and Hine (2012) indicate that health centres are not well served by public transport 

lines in NI/ROI, so the rural elderly have to spend more energy, money, and time to get there 

often relying on family and friends. Quantitative research by Walsh et al. (2010), drawing on 

interviews and focus groups with indigenous and non-indigenous older people in NI rural 

areas furthers the argument. The research revealed that public transport was a major issue 

for all participants: some older people did not own a car; others were no longer in a position 

to drive for a variety of reasons, whilst fragmented provision, times and frequency of bus 

services and difficulties in accessing primary and emergency health care were core issues.  
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In relation to rural low-income groups, research conducted by Churchill et al. (2007) found 

that rural low-income families had reduced opportunities for family fun due to living in the 

context of rurality (e.g., no public transportation, few leisure opportunities within walking 

distance) and poverty (e.g., little discretionary income, lack of transportation). This 

stimulates the hypothesis that MARA will counter these difficulties through improved 

transportation, access to local services, financial support and home safety measures.  

In the US, through qualitative research methods, Allen et al. (2017) examined how health 

care access and use, personal finances, and self-reported health may have improved for rural, 

low-income groups in Oregon, as a result of the Affordable Care Act (Obamacare), with the 

authors concluding that such health measures for rural low-income groups have improved as 

much as urban populations. Furthermore, Izenstark et al. (2016) employed qualitative 

research methods using cross-sectional data to explore how recreational and nature 

activities improve the health of rural, low-income mothers. Their findings illustrate the 

interactional relationship between the components that make-up family based nature or 

recreational activities and how they intersect to promote the health needs of rural, low-

income families.  

2.4 Aim Three: Measuring the Geographical Impact of MARA 

In the current study, aim three is concerned with the geographical impact of MARA, 

specifically in western NI and in border areas. The justification for this aim is evident in many 

deprivation maps or measurements of fundamental public need in NI. Western NI, especially 

border areas, are home to some of the most deprived areas in the UK and Ireland. In 2017, 

NISRA provided an award winning measurement of the levels/extent of deprivation across 

each super output area (SOA) (890 in total with an average population of 2,092) in NI, which 

became known as the NI Multiple Deprivation Measure (NIMDM 2017). The NIMDM took 36 

indicators of deprivation and combined these into seven domains; weighted analysis was 
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applied to provide an overall multiple deprivation measure ranking. These seven domains 

and their associated ‘weight’ consisted of income (25%), employment (25%), health and 

disability (15%), education, skills and training (15%), access to services (10%), living 

environment (5%) and crime and disorder (5%).  

Below, Figure 5 maps the geographical distribution of the most deprived SOAs in NI according 

to the results of the NIMDM 2017:  

 

Figure 5: The scale of deprivation across each NI super-output area                    (NISRA, 2017) 

 

With the exception of NI’s two major cities (Belfast & Derry), it is very clear from Figure 5 

that deprivation levels across NI are more intensive in western areas, such as Glenderg, 

Belleek, Newtownbutler and Dunnamanagh. These SOAs are governed by both the Derry City 

& Strabane and Fermanagh & Omagh Council areas. Moreover, what is also evident in Figure 

5 is the scale of deprivation across border areas in NI, such areas include the aforementioned 

SOAs but also areas such as Carnmoon and Kinbane in the extreme northern areas (Causeway 

Coast & Glens Council), and Crossmaglen and Forkhill in the extreme south (Newry Mourne 

& Down Council). 

https://www.assemblyresearchmatters.org/wp-content/uploads/2018/06/MDM-2017-SOA-level.png
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These findings and patterns of deprivations within NI are not limited to new research, in fact, 

Greer & Murray (2003 pg.16) find that “investigations into the persistence of broader rural 

deprivation owes much to the seminal research of Armstrong et al. (1980) and again by 

Caldwell and Greer (1983), who discovered peripheral rural areas in NI and, notably, that 

these areas either directly abut, or run close to the border between NI and ROI”. Moreover, 

the findings of contributions by Robson et al. (1994) and Noble et al. (2001) concur with the 

evidence provided in Figure 5 – that the ‘recurrent pattern of deprivation remains in the 

west’ (as cited by Greer & Murray, 2003 pg.16) 

The NIMDM data-set also details that in terms of access to services, the Derry City & 

Strabane, Fermanagh & Omagh and Newry Mourne & Down Council areas alone represent 

47% of the of the 100 most deprived SOAs in NI (NISRA, 2017) – all of which are rural areas.5 

Evidently, this inequality is consistent in most NI deprivation measures, yet, this is issue is not 

limited to recent times. Historically, western rural populations in NI have decreased steadily 

or grown sluggishly at best, over the past four decades. For example, below, Figure 6 

illustrates the rural population change in NI from the period 1981-1991, it shows the vast loss 

of population in those areas that are identified in the aforementioned literatures as deprived 

and under-developed.    

 

 

 

 

Figure 6: Rural Population Change by District, 1981-1991                    (Planning Service, 1993) 

                                                             
5 It is noteworthy that, on average, 44% of households within the 100 most deprived SOAs in 
NI have broadband speed which is less than 10Mb/s.  
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This deprivation is intensified through rural and urban-rural transportation issues, in fact, as 

shown in Figure 7, NI Railways have 54 stations throughout NI, yet, transportation by train is 

non-existent in many areas of western NI. This is a serious drawback for western NI; this study 

has outlined vigorously the devastating impacts of limited transportation on social 

connectedness, thus, the deprivation evinced in Figure 7 limits the capabilities of people 

living in western NI to explore and traverse all of NI and beyond – especially vulnerable 

groups who depend primarily on public transport. The words of Greer & Murray (2003 pg.15) 

cement this argument: “in NI, rural social deprivation is not only more recent, but also 

represents a cultural iconography representative of more fundamental perceived power 

imbalances Belfast and the rest of the region. This has been poignantly embodied in the 

slogan West of the Bann6, which signifies a separation of the disadvantaged rural sub-region 

from its more prosperous and urban counterpart – East of the Bann.” 

 

 

 

 

 

 

 

 

 

 

Figure 7: Locations of each NI rail station: east and west of the River Bann  (Translink, 2018) 

                                                             
6 The River Bann is NI’s largest river, extending from the north coast (Portrush) to the 
southeast corner – extending through Lough Neagh 
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The central approach of MARA was to maximize the access of NI’s rural populations, 

particularly the most vulnerable/deprived to existing services and grants. Therefore, it is 

credible to theorize MARA as a programme that will significantly improve the health, social 

connectedness and overall well-being of rural dwellers who are, as defined under this 

research, living in western NI and/or NI border areas. 

2.5 Aim Four: Measuring the Relationship Between Rural Poverty & Social 

Isolation 
 

For some it may be common thought, but the relationship between health and social 

isolation is one that is difficult to measure, at least quantitatively. In the literature, earlier 

work by Stanley and Vella-Brodrick (2009) declared that, while poverty is viewed as the 

difference between the amount of income needed to sustain an individual or household 

within their living environment, social exclusion is seen as a more comprehensive concept. 

Nonetheless, developments by Stanley and Lucas (2008) shed light on the relationship 

between both issues, finding that although dependent on income, barriers to social 

interaction may include lack of employment, suitable housing, education, health care and 

transport.  

Contributions to the relationship between health and social isolation have been provided by 

Levasseur et al. (2018) who declared that social participation is a fundamental health 

determinant, whilst Titheridge et al. (2009) provide insight into the relationship between 

health and isolation and in this case the link between poor transport, social exclusion and 

subsequently poor health. Furthermore, Himanshu et al. (2019) used logistic regression to 

estimate the effect of social capital on self-rated health, finding that functional limitation, 

depression and quality of life are strongly associated to social activities and capabilities. In 

addition, in NI, by definition, DAERA see social isolation as a product of poor health/illness: 

“a lack of contact with other people in normal daily living… it is both a symptom and a cause 
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of social distress, it may follow a difficult event in a person’s life-the loss of a job, the 

breakdown of a marriage, illness or financial difficulties” (DAERA, 2015 Annex A). 

To the author’s knowledge, this is the first research within the UK and Ireland to quantify the 

relationship between rural poverty and social isolation. MARA’s intervention in rural NI was 

not an arbitrary one; it was calculated under the overarching aims of the TRPSI framework; 

to tackle rural poverty and social isolation. Therefore, interventions such as improved 

transport services enable rural populations to reach and participate in different social 

environments, whilst better living conditions and health standards through home energy 

improvements, home safety and OT measures will permit such capabilities – MARA will aid 

key determinants of rural health, which will facilitate access to various social environments.  

2.6 Theoretical Model(s) 

In generalized economic theory, the facilitation of public supporting mechanisms aiding 

fundamental welfare needs, which target vulnerable groups, will result in improvements in 

health and overall well-being. In addition, supporting interventions that facilitate better 

access to community events and social environments through improved transport will lower 

levels of social isolation among recipients.  

Coupled with the theoretical framework outlined in this chapter, under this logic, it is 

theorized that a programme such as MARA, providing improvements in home energy, safety 

and OT assessments will improve the health of its participants7 and what is more, improved 

rural transport and access to community events will lower levels of social isolation. From this, 

two theoretical models are developed within the current study, one for the impact of MARA 

on the health of rural NI (Figure 8) and one for the impact of same on levels of social isolation 

(Figure 9).  

                                                             
7 It is noteworthy that this theory is valid under the assumption that the ith individual utilizes 
at least one of the five MARA interventions. 
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Improvements in home energy 

Improvements in home safety 

Improved access to local services 

Improved rural transport 

Occupational therapy assessment 

Figure 8: First theoretical model predicting the impact of MARA on the health of 

participants 

The first theoretical model outlined above, proposes that if the ith MARA participant exploits 

at least one of the five MARA interventions, then such an individual will gain an improvement 

in health. In addition, MARA also aimed to lower levels of social isolation in rural NI by 

facilitating better access to social environments, below, Figure 9 outlines the second 

theoretical model which proposes that if the ith MARA participant exploits MARA rural 

transport support and/or at least one of MARA local (community) services, then this 

individual will become less socially isolated.      

 

 

 

Improved access to local services 

Improved rural transport 

 

Figure 9: Second Theoretical Model Predicating the impact of MARA on Levels of Social 

Isolation 
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Importantly, aside from the two aforementioned theories, as per aim four, the current study 

also theorizes that if the ith MARA participant becomes less socially isolated subsequent to 

the MARA Framework, such an individual will gain an improvement health – cementing the 

relationship between individual health (general or physical) and levels of social isolation.   

2.7 Hypothesis Testing:  

 

For aim one, a simple but crucial null hypothesis (H0) can be derived; finding that there is no 

relationship between any MARA intervention (treatment) and improvement in individual 

health and/or lower levels of social isolation, conversely, when a relationship can be derived, 

the H0 can be nullified and the evidence points towards the alternative hypothesis (H1): 

- 𝐇𝟎 = insignificant relationship between MARA treatment and 

improvement in individual health and/or lower levels of social isolation. 

-    𝐇𝟏 = statistically significant relationship between MARA treatment and 

improvement in individual health and/or lower levels of social isolation. 

 

The above hypothesis may be applied to each research aim with the exception of aim four 

which measures the relationship between rural health and social isolation. Here, the null 

hypothesis indicates that there is no significant relationship between improvements in rural 

health and reduced levels of social isolation, conversely when a relationship can be derived, 

the H0 can be nullified and the evidence points towards the alternative hypothesis (H1):  

-  𝐇𝟎    = insignificant relationship between improvements in rural health and 

reduced levels of social isolation. 

- 𝐇𝟏  = statistically significant relationship between improvements in rural 

health and reduced levels of social isolation. 
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2.8 Theoretical Framework Conclusion: 

Rural NI suffers from a poor public transport system, whilst access to health care and 

recreational centres is dogmatic, and fuel poverty is a persistent issue with detrimental 

effects. Learning from similar research and from contemporary statistics, this chapter has 

justified how through improvements in rural transport and home energy improvements etc., 

MARA will improve the well-being of rural NI, whilst also justifying each sub-group selection. 

From this, in this chapter, two theoretical models were developed measuring the impact of 

MARA on rural NI which subsequently informed a robust hypothesis testing. This test 

hypothesises that if a MARA participant received at least one or more of MARA’s supporting 

interventions, such an individual will, as a result, gain an improvement in health and/or 

become less socially isolated.  
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CAHPTER 3: METHODS 

3.1 Introduction:  

The following chapter details the data obtained for the purposes of this research and the 

quantitative research methods employed to achieve each of the four research aims outlined 

in section 3. Thus, a description of the empirical analytical approach of the current study is 

provided, outlining the statistical methods which will be employed to test the 𝐇𝟎 for each 

research aim. This chapter will (i), outline the nature, distribution and shortcomings of the 

research data-set, (ii) critically assess the application of the linear probability model to 

qualitative dependent variables, (iii) scrutinize the working constituents and advantages of 

binary logistic regression and finally (iv), this chapter will thoroughly detail the empirical 

experimental design (econometric approach) that will be employed to achieve each research 

aim.  

3.2 Inaccuracies and Sensitivities of SRH: 

SRH has been utilized extensively, particularly among health economic research, however, 

less attention has been given to the sensitivity of this technique for detecting clinical changes 

in health (Kazis et al. 1989). Concerns when using measures of SRH in empirical research are 

provided by Kazis et al. (1989 pg.179):  

“It is important to keep in mind that a statistically significant change over time may not be 

synonymous with what is a clinically important change; on the other hand, what may be 

clinically important may not be statistically significant.” 

This argument opens a window of potential issues when considering SRH, because a generic 

question that asks an individual to rate their level of health could stimulate various 

unnecessary thoughts and ruminations in their mind. For example, one may make 

comparisons between how they feel about their health and how they should feel according 

to a range of socio-demographic factors such as their age, income etc., or to an illness that 
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they have or may have had previously. These sensitives are furthered by Fayers & Sprangers 

(2002 pg.188) who find that patients criteria for responses change over time, and that those 

with an illness may “learn to cope, or may change their expectations (their response shifts), 

and they may claim improved quality of life or overall health, even though their illness seems 

stable to an observer.”  

This means that there may be a great deal of inconsistencies among respondents when 

revealing how they feel about their health – questioning the assumption that a change in 

level of SRH is a concrete reflection of the actual change and/or policy impact. Additionally, 

questions must be asked concerning what constitutes a legitimate health change or shift in 

SRH status, for example, the sensitivity of what stimulates a change in level of SRH for person 

A may not be the same for person B. Moreover, quantitative research by Krause & Jay (1994) 

aimed to formulate a model of what the SRH technique actually measures by interviewing 

158 individuals, the authors concluded that in answering SRH questions, the same frame of 

reference was not used by all respondents.  

Indeed, unlike qualitative approaches, using measures of SRH through quantitative methods 

causes the issue raised by Krause and Jay (1994 pg.931), “the meanings attached to SRH 

questions can only be inferred indirectly because the respondent's perceptions must be 

filtered through the closed-ended response options … this makes the interpretation of what 

is actually meant by the level of SRH response more difficult, or the magnitude of change 

from survey 1 to 2.” Here, the authors are arguing that there will be variabilities of how one 

feels on a particular day, this means that small changes in SRH (e.g. poor – fair) may not have 

the merit to effectively influence future policy.  

Indeed, these variances and previous arguments are not limited to measurements of SRH but 

also self-rated levels of social isolation – which is infrequently used within the literature. 

Nonetheless, importantly, in the context of the current study, concern is only given to 
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measuring the impact of MARA on rural NI, irrespective of the magnitude of that impact or 

change in health status – the objective is to identify a positive or negative change in 

health/isolation due to MARA. Despite this however, in light of the aforementioned 

sensitivities, one could argue that in order to influence future policy by measuring changes 

in SRH, a single ‘jump’ or movement from one SRH category to another (e.g. ‘fair – good’) 

may not be deemed significant when measuring the impact of a programme – such as MARA. 

It is possible, therefore, that considering a ‘two category jump’ (e.g. ‘fair – very good’) in SRH 

responses would be more plausible when measuring a programme’s impact – or what 

constitutes a significant change in health.8 

3.2.1 Definition of Impact:  

Any study or contribution within the literature aiming to evaluate policy effectiveness or the 

impact of a programme will have particular delineations of what is actually meant by impact 

– which usually is reflected within the aims or targets of such a policy or programme. In the 

current study, the most notable definition of impact is the change or difference in well-being 

(either SRH or levels of social isolation) over the time-period of interest (MARA period: 2012–

2014) that can be attributed to the intervention(s) exploited through MARA. Furthermore, 

when referring MARA, this definition of impact is consistent throughout all research aims.  

3.3 The Dataset:   

From the design and implementation of the MARA initiative, it should be obvious that in 

order to measure the impact of MARA to any extent, only the data (responses) collected from 

individuals within the baseline survey who were again measured in the evaluation follow-up 

survey may be used. This data, hereinafter known simply as the MARA dataset, was derived 

from the main MARA dataset (held by the PHA) and automatically becomes the research 

                                                             
8 It is important to remember that this is technique is not practiced within the methods or 
working premises of the current study.  
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sample size. In total, the MARA dataset consists of 1,031 observations, which means that this 

research sample size is representative of 8% of the MARA population.  

In the current study, the MARA dataset is a secondary dataset consisting of high quality 

longitudinal (panel) data. The PHA originally collected the data at two different time-periods: 

(i) the initial assessment of need using face-to-face surveys and (ii) the follow-up evaluation 

survey, twelve months following the initial assessment using telephone surveys. Therefore, 

it may be noteworthy that the individuals who participated in the MARA initiative were 

unaware that their responses or decisions would be used for the purposes and aims of the 

current study. 

As data guardians and under mandatory PHA policy, the MARA dataset was obtained from 

the PHA through a unique agreement (contract) entitled: The MARA Data Access Agreement, 

which detailed the purposes for data access, data classification and pseudonymisation (the 

process of de-identifying sensitive data). Upon completion and agreement from both parties, 

the MARA dataset was obtained for the purposes of the research aims and objectives.  

3.3.1 Missing Data:   

To fulfil each research aim, all essential variables were collected from the data guardians, 

albeit some requested data/variables were unobtainable for a variety of reasons, such data 

is detailed in Table 6. Importantly, as shown in table 6, this unobtainable data does not affect 

the current study in achieving the research aims.  

Table 6: Unobtainable data requested from the main MARA dataset with justifications and 
significances 

 
Unobtainable 
Data/Variable 

 
Description 

 
Reason 

 
Potential Significance 

 
Ethnicity 

This variable 
classified the ethnic 
status of each MARA 
participant. 

Data does not specify 
ethnic statuses – 
variable removed 
from dataset. 

Insignificant: ethnic minorities 
are not a sub-group within the 
current study 



80 
 

 
Flexicare 

Did the individual 
received Flexicare 
support through 
MARA?  

Validity issues: 
referral partner did 
not update MARA 
system. 

Insignificant: small no. of 
observations coupled with the 
similarities that OT & home 
safety support offer.  

 
 

Social Work 

Was the individual 
successfully referred 
to the social services 
older peoples team? 

Validity issues: 
referral partner did 
not update MARA 
system. 

Potentially significant: however, 
small no. of observations and 
again strong similarities to OT & 
home safety support. 

 

Occupational 
Therapy 

(grant value) 

The monetary value 
of the grant received 
for home adaptation 
improvements.  

Not provided due to 
small cell count 

Insignificant: not required in 
order to measure the impact of 
OT on health & social isolation.  

 
MARA 

Financial Gain 

The financial gain the 
individual has 
received as a result 
of MARA.  

Sensitive 
information, small 
cells and validity 
issues 

Insignificant: not required in 
order to measure the impact of 
MARA on health & social 
isolation – does not specify 
MARA’s strengths.  

 

In relation to the data that was obtained from the data guardians (MARA dataset) for every 

variable, only a small number of observations, if any, were missing. In addition, no variable 

within the dataset was missing >30 observations (2.9%), meaning that the importance of 

missing data within the dataset would be trivial. Importantly, when running variables with 

missing observations, as either regressors or regressands, statistical packages such as STATA 

drop the entire observation through a process called listwise deletion.    

3.3.2 The Research Dataset:   

The data/variables from the MARA baseline survey form the basis of the MARA dataset; 

collecting all essential socio-demographic information from each respondent, assessing their 

individualistic needs, measuring whether or not they were entitled to any potential support 

offered through MARA and calculating their current health status and levels of social 

isolation. Subsequently, the follow-up evaluation survey forms the second half of the panel 

data; detailing whether or not an individual received any of the various (OT, home safety 

improvements etc.) forms of MARA support and recalculated their self-rated health and 

levels of social isolation.  

Below, Table 7 summarizes the MARA dataset for the purposes of the current study; 

providing a description of the measureable data and the make-up of each socio-demographic 
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variable (highlighted in orange), the five MARA intervention variables (highlighted in green) 

and two output variables (health and social isolation – highlighted in yellow) in both the 

baseline and follow-up surveys.  

Evidently, the unobtainable data outlined in Table 6 (i.e. social services) is not included in the 

MARA dataset. Yet, it is also evident from Tables 7 that the data/variables relevant to MARA 

BEC’s (benefit entitlements checks – governmental allowance) are not included, the reason 

for this omission is due to the small difference in the number of individuals that received 

governmental benefits prior and subsequent to MARA (1.8% increase – 18 individuals). 

Therefore, this small no. of observations breaches logical thresholds to make statistical 

inferences, thus, this variable will not be applied in any econometric model, however, it will 

be part of the main ‘MARA_Treatment variable’ (𝑧) which is an accumulation of all forms of 

MARA support (see Equation 7) for interaction terms usage only.    

Table 7: A breakdown of the MARA dataset, including socio-demographic, MARA treatment 

and output variables. 

 

Baseline Survey 
 

Follow-up Survey 
 

Variable 
 

Information/Data 
 

Variable 
 

Information/Data 

Age  Age Groups:  
1. 18-39 
2. 40-59 
3. 60+ 

  

Location (council 
area) 
 
 

 

The location of the individual. 
This was categorized into the 
10 district council areas 
covering rural NI (excluding 
Belfast City Council) within NI: 

1. Antrim and 
Newtownabbey.  

2. Ards and North Down.  
3. Armagh, Banbridge 

and Craigavon. 
4. Causeway Coast and 

Glens. 
5. Derry and Strabane.  
6. Fermanagh and 

Omagh. 
7. Lisburn and 

Castlereagh. 
8. Mid and East Antrim. 
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9. Mid Ulster. 
10. Newry, Mourne and 

Down. 

Income The annual income of the 
individual;  

- £0 to £9,999 
- £10,000 to £14,999 
- £15,000 to £19,999 
- £20,000 to £24,999 
- £25,000 to £29,999 
- ≥ £30,000  

 
 
 

 

 

Gender  If the individual was male or 
female.  

  

 
Marital status  

If the individual was in a 
relationship/cohabiting or not. 

  

Employment 
status 

If the individual was in 
employed, retired or 
unemployed. 

  

 

Farmer/Fisherman If the individual was a 
farmer/fisherman or not. 

  

 

Broadband:  Do you have access to 
broadband Internet in your 
home? 

  

 

Occupational 
Therapy 
(perceived 
disability) 

This queried whether or not 
the individual had a disability 
or not and identified if they 
were entitled to any aid. 
(home disability equipment i.e. 
toilet hand rail).  

 
Occupational 
Therapy 
Success.  

Did the individual 
receive occupational 
therapy treatment etc.  

 
Home Safety 
check 

Is the individual entitled to a 
home safety check of their 
home (i.e. home security locks 
etc.)?  

 
Home Safety 
Success 

Did the individual 
receive home safety 
check/benefit? 

 
Local Services 
(what prevents 
you {x8}) 

8 questions asking the 
individual what prevents (i.e. 
transport, cost etc.) you from 
availing of local services (i.e. 
educational, training and social 
groups).  

 
Local Service 
Success 

 
Did the individual have 
a successful referral for 
a local service?   

Transport 
(problems faced) 

What transportation problems 
does the individual face and 
what stops them from using 
rural transport services? 

CRTP Success 
(Community 
Rural 
Transport 
Partnership)  

Can the individual now 
use their local CRTP as 
a result of MARA?  

 
“   “   “ 

 
“   “   “ 

 
Smart Pass 
Success 

Has the individual 
received a smart pass 
as a result of MARA? 

 
Home Energy 
Check  

 
Home energy efficiency check 
and potential improvement 
assessment.  

Home Energy 
Improvement 
(boiler 
replacement/
NISEP etc.) 

Has the individual 
received home heating 
improvements (i.e. 
boiler replacement, 
loft insulation etc.)? 

 
 
 
Health Status 

The individual was asked how 
they felt about their health, 
ranging from: 

- Poor 

 
 
 
Health Status 

 
Using the same scale, 
the individual was 
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3.4 Quantitative Approach:  

The current study employs quantitative research methods to measure the impact of MARA 

on the health and social isolation of rural NI. It is evident in Table 7, that each regressand 

within the MARA data-set (health and social isolation) is qualitative in nature, that is, all 

potential outputs are non-quantifiable. This means that 𝑌∗ cannot be measured under 

standard linear assumptions and must be manipulated to allow quantifiable measurements 

of changes in 𝑌∗  – but such manipulations can cause estimating issues. The following section 

carefully details and scrutinizes the appropriate estimating techniques and econometric 

modelling that may be executed within the MARA data-set to effectively complete each 

research aim. 

3.4.1 Qualitative Dependent Variables & the Linear Probability Model: 

Typically, simple linear regression enables one to employ the Ordinary Least Squares (OLS) 

estimator to estimate the parameters of interest. Primarily, it is utilized when the variables 

of interest are quantitative (continuous) in nature, representing measurable phenomena 

such as GDP, height or temperature. If there is no relationship or correlation between the 

explanatory variables and the error, that is, heteroscedasticity is not present and other key 

assumptions are not violated (i.e. multicollinearity, omitted variable bias etc.), then the OLS 

estimator can be successfully applied.  

- Fair 
- Good 
- Very good 
- Excellent.  

again asked how they 
felt about their health.    

 
 
 
 
Social Isolation 
Status  

The individual was asked 6 
questions regarding how 
socially isolated they felt.  
In each question, there were 5 
possible responses: 

- Almost always 
- Most of the time  
- Half of the time 
- Occasionally  
- Not at all. 

 
 
 
 
Social 
Isolation 
Status 

 
 
Using the same scale, 
the individual was 
again asked these six 
questions to determine 
how socially isolated 
they felt.  



84 
 

Despite this, as quite often in empirical research, data is seldom quantitative in nature; 

rather, it is non-continuous – discrete or qualitative. Examples may include if someone will 

use public transportation or vote yes or on a referendum – the event occurs or it does not. 

In such circumstances, in order to be effectively modelled, a proxy must be formed, 

representative of this non-quantifiable data; dummy variables are used for this purpose and 

are implemented into a model to account for when the event occurs, taking a value of 1 

(unity), and a value of 0 when it does not (otherwise). As a proxy of what is usually categorical 

phenomena; when used as regressors in a simple linear regression model, dummy variables 

yield standard and interpretable results/coefficients. Conversely, when the dependent 

variable is qualitative in nature and must be represented by a dummy variable, the model 

becomes malfunctioned under OLS assumptions.  

Problems arise when, for example, in the current study, if there is an improvement in health 

or social isolation [a qualitative regressand (𝑌)] as a result of MARA (𝑥′𝛽), a high value of 𝑥 

corresponds to a dependent value of 1, but when 𝑥 has a really high value, the regression 

line yields a probability of improvement in 𝑌 that is greater than 1. Contrariwise, a low value 

of 𝑥 constitutes for a 𝑌 value of 0, but when 𝑥 has a really low value, the regression line yields 

a negative probability of 𝑌 (if there is average value of 𝑥, then the individual may or not 

receive an improvement – this is called the zone of transition).  Consequently, this violation, 

shown clearly in Figure 11 (see LPM distribution function), means the regression model loses 

its estimating credibility and the resulting coefficients are inaccurate. Thus, the coefficient of 

determination, or 𝑅², (the variance in 𝑌 explained by the variance in 𝑥) will be very low and 

should not be used as an information criterion in this context.  
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One easy way to avoid this violation is provided by Kennedy (2008): to convert the 

probabilities lying outside the 0 − 1 range to either 0 or 1 as appropriate, or to recognise 

that 𝑌 is a discrete random variable and to make the probability that 𝑌 =  1, not the value of 

𝑌 itself, rather, a suitable function of the regressor (Cramer, 2003). Here, the simple linear 

regression model now becomes:  

Equation 1: Linear Probability Model 

Assuming that 𝑥 is not functionally related to the other explanatory variables, 𝛽1 is the 

change in the probability of success given a one-unit increase in 𝑥1. When 𝑥1 is a binary 

explanatory variable, 𝛽1 is just the difference in the probability of success when 𝑥1 = 1 and 

𝑥1 = 0, holding the other 𝑥𝑖 fixed (i.e. at their means) (Wooldridge, 2010). This defines the 

linear probability model (LPM), wherein an improvement in 𝑌 (health) is described as a linear 

function of 𝑥. Now, interest lies primarily in the response probability – explaining the effects 

of 𝑥 on 𝑃 (𝑌 = 1 | 𝑥) (Wooldridge, 2010 pg.458). 

Within the LPM, the left hand-side of equation 3.1 demonstrates the probability function, 

which must equal between the 0 – 1 range, but the linearly predicted coefficients on the right 

hand-side may take any value. Intuitively, this causes a serious problem with the models 

credibility. How can the linear assumptions of the covariates respect the 0 − 1 boundaries of 

probability outputs? Indeed, according to Cramer (2003 pg.11), ‘the principal objection 

remains that the linear specification does not respect the limited range from 0 to 1 which is 

imposed on probabilities (see Figure 11 – LPM function).’ Cramer’s point is shared by 

Wooldridge (2010 pg.454), “unless the range of 𝑥 is severely restricted, the linear probability 

model cannot be a good description of the population response probability: 𝑃 (𝑌 = 1|𝑥).” 

 

    𝑃 (𝑦 = 1|𝑥)  =  𝛽0 +  𝛽1𝑥1 +  𝛽2𝑥2 +  … . + 𝛽𝑘𝑥𝑘  
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A possible way to overcome this shortcoming, is to restrict these deviated fitted values back 

into the 0 − 1 unit interval – implementing that the model imposes constraints on the 

coefficients. The cumulative distribution function is one candidate to achieve this – which 

introduces the working premises of the logit model.   

3.4.2 The Logit Model: 

The logit model is the most important model for categorical response data (Agresti, 2003). 

Primarily, because it offers empirical screening of the evidence, it is the preferred choice for 

its analytical simplicity, and what’s more, the logit transformation can be used in quite the 

same way as simple regression for explanatory 𝑥 of categorical phenomena (Cramer, 1991).  

The basis of the logit model can be derived from the simple understanding of the probability 

of occurrence, that is, the determinants of the probability (𝑝) of the occurrence of one 

outcome, rather than an alternative outcome that occurs with a probability of 1 –  𝑝 

(Cameron & Trivedi, 2005 & 2010).  

Binary outcome models have a common structure, wherein the endogenous dependent 

variable, 𝑌, takes only two values, so its distribution is unambiguously the Bernoulli or 

binominal – with one tail (Cameron & Trivedi, 2010).  

For example, in the current study, in the application of the logit model, the dependent 

variable is mutually exclusive and may only take one of the following two values:   

 

                               𝑌 = { 
1    if there is an improvement in health (with probability 𝑝) 

0    otherwise (with probability 1 –  𝑝)  
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For the logit model, the 𝜀 is hidden, henceforth; the logit model does not rely on minimizing 

the error. Instead, the key assumption within the logit model is that 𝜀 is iid (independently, 

identically distributed) extreme value (also known as the Gumbel distribution) for all 

observations. What is more, for Train (2003 pg.22), ‘the critical part of the assumption is that 

the unobserved factors are uncorrelated over alternatives, as well as having the same 

variance for all alternatives.’ Therefore, the conditional probability is given by: 

 

Equation 2: Linear Probability Model 

where 𝑓 is a specified function. To ensure that 0 ≤ p ≤1, it is natural to specify 𝑓 to be a 

cumulative distribution function, or as a logistic distribution function when using the logit 

model.  

Under this function, the probability for an alternative is never exactly 0, in such a case the 

researcher can exclude that alternative from the choice set, moreover, a probability of 

exactly 1 is only obtained if the choice sets consist of a single alternative (Train, 2003). 

Multiple logistic regression is mathematically convenient, when dealing with multiple 

regressors variables, the logistic function, now notated by Λ, is given by: 

Equation 3: Binary Logistic Regression 

Let the left hand-side of equation 3.5 represent the log-odds or the logit, whilst the right-

hand side represents the function of the model. As shown in Figure 11, the logistic 

distribution is similar to the normal (probit) except in the tails, which are considerably 

heavier. Despite the striking similarities of both functions, it is clear that the logistic 

distribution tends to give larger probabilities to 𝑌 = 1 when 𝑥𝛽 is extremely small and 

 

                            𝑃𝑖 = 𝑃𝑟 (𝑌𝑖 = 1|𝑥) = 𝑓(𝑥′𝑖𝛽) 
 

 

               𝑃(𝑋) =
𝑒𝛽0+ 𝛽1𝑋1+ 𝛽2𝑋2+⋯𝛽𝑘𝑋𝑘  

1 +  𝑒𝛽0+ 𝛽1𝑋1+ 𝛽2𝑋2+⋯𝛽𝑘𝑋𝑘  
= 𝛬 (𝑥𝛽)           

 



88 
 

smaller probabilities to 𝑌 = 1 when 𝑥𝛽 is very large than the normal distribution (Greene, 

2011 pg.729).  

 

 

 

 

 

 

 

 

Figure 10: Scaled response functions for LPM, Logit and Probit: 

Agresti (2003) points out that the interpretation of a multiplicative effect of 𝑒𝛽 on the odds 

scale or an additive effect of 𝛽 on the logit scale requires some thought. That is, how can we 

interpret 𝛽 in equation 3? The estimation of 𝛽 determines whether 𝛬(𝑥) is increasing or 

decreasing as 𝑋𝑘 increases. More simply, the rate of climb or descent increases as 𝛽 

increases; as 𝛽 approaches 0 the curve flattens to a horizontal straight line, since the 

exponential in the numerator of equation 3 approaches 0 as the observed attributes of the 

alternative approaches – ∞.  Conversely, when there is an improvement in the observed 

attributes of the alternative, then 𝑃𝑖 approaches 1 (Train, 2007 pg.41 & Agresti, 2003 pg. 

166).  

More intuitively, if 𝛽𝑘 is positive, 𝛬(𝑥) increases monotonically from 0 to 1 as 𝑋 ranges over 

the entire line, which is precisely what is required (Cramer, 2003). Here, the key 

understanding is that since the logistic function is symmetric, 𝛬(𝑥) approaches 1 at the same 

𝑃 (𝑌 = 1|𝑥) 

1 

1.5 

-0.5 
𝛽0 +  𝛽1𝑥1 +  𝛽2𝑥2 + … +  𝛽𝑘𝑥𝑘 (𝑥′𝛽) 

𝛬(𝑥) 
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rate that it approaches 0 (Agresti, 2003 pg. 166). As a result, exponentiating both sides of 

equation 3 shows that the odds are an exponential function of 𝑋𝑘. This provides a basic 

interpretation for the magnitude of 𝛽 – the odds increase multiplicatively by 𝑒𝛽  for every 1-

unit increase in 𝑥 – in other words, 𝑒𝛽 is an odds ratio. (Agresti, 2003 pg. 166). 

Despite its mathematical and interpretational convenience, 𝛬(𝑥) does generate some 

inconveniences: if the representative utility of an alternative is very low compared with other 

alternatives, a small increase in the utility of the alternative has little effect on 𝑃 (𝑌 = 1|𝑥). 

Similarly, if one alternative is far superior to the others in observed attributes, a further 

increase in its representative utility has little effect on same. The point at which the increase 

in representative utility has the greatest effect on the probability of it being chosen is when 

the probability is close to 0.5, meaning a 50–50 chance of the alternative being chosen (Train, 

2007 pg.42).  

In the logit model, the mean of the extreme value distribution is not 0, additionally, the 

difference between the two extreme value variables is distributed logistic. That is, if ε*
nj and 

ε*
ni are iid extreme value, then ε*

nji = εnj – εni follows the logistic distribution: 

Equation 4: The Logistic Distribution Function of 𝜺∗𝒏𝒋𝒊 

As a result of this model specification, the absolute value of decisional impact or the value of 

the potential improvement in utility within the logit model can never be estimated. Since 

only differences in utility matter, the effect of policy intervention, such as transport, or any 

MARA treatment, cannot can be estimated. Instead, the model captures the difference in the 

response variable subject to the change in alternatives, this difference is either ∞ (1) or – ∞ 

(otherwise).  

 

                                             𝐹 ( 𝜀 ∗ 𝑛𝑗𝑖)  =  
𝑒∗𝑛𝑗𝑖

1+ 𝑒∗𝑛𝑗𝑖
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3.4.3 Maximum Likelihood Estimation: 

In logistic regression, the enablement of empirical statistical inference on the impact of 

𝛬(𝑥′𝛽) on response variables is primarily provided through maximum likelihood (ML). For 

Akiva et al. (1985), what makes it favourable is that maximum likelihood estimates (MLE) are, 

under relatively general conditions, consistent, asymptotically efficient, and asymptotically 

normal. Additionally, MLEs have large-sample normal distributions, converging to the 

parameter as n increases, and what’s more, they produce large-sample standard errors no 

greater than those from other estimation methods. 

ML can be easily applied to a binary logit model since the logit probabilities take a closed 

form, when doing so, the underlying question of this form of estimation is what value of 𝑥′𝛽∗ 

(predicted covariates) would make this sample most probable to the values of the true 

population? Thus, succinctly, the role of ML within the logit model is to maximize the log-

likelihood, or the maximum likelihood estimate of 𝛽 itself (𝛽𝑀𝐿𝐸).  Consequently, and most 

importantly, 𝛽𝑀𝐿𝐸
 is not the most probable value of 𝛽, the most probable value of 𝛽 is 𝛽 

itself. Rather, 𝛽𝑀𝐿𝐸
 is simply the value of 𝛽 that maximizes the probability of drawing the 

sample actually obtained (Kennedy, 2008 pg.29) – a technique that is facilitated by the 

likelihood function. 

The ML estimates are the solution to the log likelihood function, for Agresti (2003 pg.23), in 

a binary logit model, since the maximization of the likelihood is with respect to the 

parameters, the rest is irrelevant – this feature of the model is known as the Kernel. A key 

assumption of ML and the likelihood function is that each observation from the population 

is drawn randomly and independently, when this assumption is satisfied for the dependent 

variable, then you can find the joint probability of observing all the values simultaneously by 

multiplying the individual density functions. Then you can find the joint probability of 
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observing all the values simultaneously by multiplying the individual density functions 

(Agresti, 2003 pg.23).  

Intuitively, at the maximum of the likelihood function for a binary logit model, the maximum 

likelihood estimates of 𝛽∗ are those that make the predicted average of each explanatory 

variable equal to the observed average in the sample (Train, 2003 pg.66). In relation to 𝜀, in 

a binary logit model, the difference between a person’s actual choice (𝑌) and the probability 

of that choice (𝑃) is a modelling error – or a residual. The ML estimates are therefore the 

values of 𝛽’𝑠 that make the covariance of the residuals with the explanatory variables zero 

(Train, 2003 pg.66 & 67), or make the hidden 𝜀 in the logit model uncorrelated with 𝑥′𝛽 – just 

like the primary component of the OLS estimates in simple linear regression.  

3.4.4 Goodness of fit for Binary Logistic Regression: 

There is no universally accepted goodness-of-fit (GOF) test for a logistic regression model. In 

empirical econometric modelling, Hosmer–Lemeshow statistic has shown to be quite useful 

when the model involves continuous covariates, however, it has also been shown to have 

diminished power when the model includes categorical covariates (Hansen et al. 2015). 

Alternatively, particularly among generalized linear models or binary models, in order to 

derive meaning or test the robustness of the estimated coefficients or marginal effects, 

Pearson’s chi-square test (𝑋2) is a favourable test for researchers. 

𝑋2 can be used to evaluate the fit of a logistic model containing only discrete covariates, and 

according to Hosmer et al. (2013), it has been known to work very well when the covariates 

are categorical. Generally, by testing if the model being estimated is correct versus the 

unrestricted alternative, it is used to confirm the reliability of 𝛽 and whether or not the 𝐇𝟎  

may be nullified. Moreover, a simple linktest may be carried out for a binary logit model to 

detect specification errors and to check the potential significance of any other predictor 

variable.   
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3.4.5 Interpretation of the Binary Logit Model:  

As per the mechanics of a binary logit model, the significance of 𝑋𝑘 on the probability of a 

discrete change in 𝑌𝑖𝑡
∗ (individual health) is dependent on the model intercept (𝜂). This 

importance stems from the fact that some variables (i.e. socio-demographic) have more than 

two groups or attributes (i.e. location). Here, in order to use dummy variables for data with 

more than two possible outcomes (i.e. location), one group must be used as a reference 

category and not included in the model – acting as an intercept (𝜂). Simply put, when a 

qualitative variable such as location has 𝐽 groups, it is essential to run 𝐽 –  1 dummy variables 

within the econometric model. This technique introduces the intercept and the justification 

for this is to avoid multicollinearity within the model (‘dummy trap’) – leading to redundant 

results. The crucial interpretation is that the outputs for the dummy variables included within 

the model measure the extent to which they differ from the base/intercept coefficient 

(Kennedy, 2008).  

For Hoetker (2007), while the nonlinear nature of the logit model is intuitively attractive, it 

also complicates the interpretation of their results, as researchers often merely report on the 

significance and sign of logit coefficients (Bowen & Wiersema, 2004 as cited by Hoetker, 

2007). To communicate information regarding the effect of explanatory variables on binary 

(0,1) dependent variables, primarily within logistic distributions, average marginal effects are 

generally preferable to odds ratios (Norton & Dowd, 2018). This makes sense because the 

magnitude for odds ratios, although easy to interpret, is the same for all observations, which 

implies that a constant change in odds does not imply a constant change in probabilities 

(Norton & Dowd, 2018 and Hoetker, 2007), thus, an odds ratio is not effectively informative 

of the effect of 𝑥𝛽 on Yi
*.  

On the other hand, marginal effects, defined as: how much a change in a variable (i.e. MARA 

rural transport support) changes the probability of the focal outcome (Yi
*), is preferable 
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because it controls for probability of a unit change in a regressand as a result of a unit change 

in 𝑋𝑘 – holding all other 𝑋𝑘 at their means. Mandic et al. (2012) provide the correct 

calculation of marginal effects; the values of age, gender etc. for each subject in the data-set, 

and then the results for every subject averaged to obtain the sample average marginal 

effects. Therefore, although the current study reports the logit coefficient and odds ratio for 

each predicted value of 𝑥𝛽 within each model, the interpretations and meaning of such 

values will be based on the average marginal effects.  

 

3.4.6 First Difference Approach (Random Effects):  

When dealing with longitudinal data, particularly in the social sciences, certain variables or 

responses from individuals such as SRH may be subject to behavioural bias (predictable 

patterns) within panel models – more commonly known as unobserved heterogeneity. For 

researchers, this issue raises naturally, simply because they are unable to control for all of 

the various conditions/circumstances present during the data collection phase. 

Consequently, the resulting un-balanced data-sets are not amenable to analysis using a 

generalized linear model with unrestricted covariance structure (Laird & Ware, 1982). 

Nonetheless, the onus is on the researcher to control for the possibility of such serial 

observations, several approaches exist; one favourable method in empirical statistical 

research using longitudinal data is random effects.  

When working with random effects models, the key assumption is the individual specific 

effects are uncorrelated with the independent variables. Earlier work by Korn and 

Whittemore (1979) clarified many of the working premises when employing random effects 

for a binary response variable – through binary logistic regression. Here, the binary logit 

model outlined in equation three remains the same, however to control for serial 

observations across individuals, Stiratelli et al. (1984) reveal that, now, 𝑅𝑖𝑣𝑖 denotes an 𝑛𝑖 𝑥 𝑘 

matrix of covariates which account for variances in responses across both periods for each 
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individual – plus an intercept, whilst 𝑣𝑖 is the unknown parameter vector to be estimated – 

and becomes the random coefficient for the model.  

Subsequently, the 𝛽𝑀𝐿𝐸  is now conditional on the value of 𝑣𝑖, meaning that if there is a 

correlation between the exogenous variables and the error term (𝑣𝑖) then the estimated 

coefficients will be biased and inconsistent. The advantage of this approach with any 

generalized linear model is that it controls for between-subject variation by providing a 

unique response function for each individual (Stiratelli et al. 1984).  

 

3.4.7 The Application of the Logit Model in Similar Studies:  

By offering meaningful quantitative analysis of categorical phenomena, primarily binary 

dependent variables, and more convenient variable-output interpretations, the utilization of 

the logit model is favourable among empirical research, particularly in health economics.    

Using data from the Swedish Level-of-Living Survey (1991 and 2000), Andersson (2008) 

compared the well-being (self-rated) of the self-employed and wage earners through six 

separate logit models; one for each indicator of wellbeing including (𝑌𝑖𝑡
∗): (i) job satisfaction, 

(ii) life satisfaction, (iii) whether the job is stressful, (iv) whether the job is mentally straining, 

(v) mental health problems and (vi) poor general health, against a vector of covariates [𝑥𝛽 

(age, gender, marital status, place of residence, hours worked etc.)] and a time dummy 

variable 𝑇, capturing the effect of changes in society and on the labour market between 1991 

and 2000. Andersson (2008) found that self-employment leads to an increase in job 

satisfaction and a positive correlation between self-employment and life satisfaction. 

Similarly, testing the relationship between education and health from Danish panel data, 

Arendt (2005) run an ordered logit model of self-rated health and body-mass index against 

years of education and a vector of exogenous regressors. The research concluded that for 

both men and women, an increase in years of education is associated to better levels of self-

rated health and body-mass index. 
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Using data from the Demographic and Health Surveys in Kenya, a paper by Achia et al. (2010) 

with similar conclusions examined the determinants (household, size of household, 

educational level of the household head, type of residence – rural or urban) of poverty (𝑌𝑖𝑡
∗= 

that is poor and non-poor 1, 0 respectively) through logistic regression, with results indicating 

that such factors can be used to determine the correlates of poverty. Alike, Geda et al. (2001) 

utilized both binomial and polychotomous logit models to examine probable determinants 

of poverty status, provided through a response variable that captures the true economic 

status of an individual (𝑌𝑖𝑡
∗) in both urban and rural areas. Primary findings point out higher 

concentrations of poverty in rural areas and the significance of educational attainment with 

lower levels of poverty.  

Focusing on the labour market, but staying within health economics, Schmitz (2011) used the 

ordered logit model to analyse the effect of different forms of unemployment (blue/white 

collar) and a range of socio-economic/demographic characteristics (𝑥𝛽) on health (𝑌𝑖𝑡
∗), but 

was unable to derive any causal relationship. Whilst Ten Have et al. (1998) utilized a mixed 

effects logistic model for longitudinal binary response data, a similar approach was used by 

Chaton and Lacroix (2018), who applied a multinomial logit model to longitudinal data in 

mainland France to identify the scale of fuel poverty, and the stability and mobility 

(determinants: socio-economic/demographic characteristics – 𝑥𝛽) of individuals within 

different fuel poverty states i.e. non-fuel poverty and severe-fuel poverty (behavioural 

change – 𝑌𝑖𝑡). Indeed, the findings revealed that France has no ‘fuel poverty trap’, in that a 

majority of the fuel-poor and the severely fuel-poor move to another state (better state), a 

further interesting finding was that deterioration in fuel poverty status seems to stem more 

from difficult financial situations than from bad dwelling conditions (Chaton and Lacroix 

2018). 
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Although difficult to measure, researchers have used logistic functions to measure levels of 

social isolation or find determinants of such. For example, using panel data from the National 

Longitudinal Study of Adolescent Health, Niño et al. (2016) fitted ordinal logit models to 

estimate the association between different types of social isolation which, similar to the 

current study, included 5 possible indications, and drunkenness and cigarette use among 

adolescents (𝑥𝛽) – controlling for a host of demographic characteristics. The results verified 

that socially disinterested youth were at an increased risk for drunkenness and cigarette use, 

yet, importantly, this is not uniform across different forms of isolation.  

A similar approach by Cornwell & Waite (2009), focusing on older adults in the US, employed 

ordered logistic regression analysis to examine the extent to which the effects of 

disconnectedness and perceived isolation (𝑥𝛽) have distinct associations on self-rated health 

(𝑌𝑖𝑡
∗), controlling for a range of demographics. The results found that older adults who are 

socially connected or perceive high levels of support and companionship from others have a 

nearly 70% chance of reporting very good or excellent health. However, those who report 

extreme social disconnectedness or perceived isolation have only a 40% chance of reporting 

very good or excellent health (Cornwell & Waite, 2009 pg.40).  

Focusing on employment status as a key determinant of social exclusion, drawing panel data 

from the European Community Household Panel, Gallie et al. (2003) applied multiple logit 

models to test whether the transition from employment to unemployment heightens the risk 

of poverty and social isolation, the research also explored the length of time it takes people 

to become employed as a function of poverty and social isolation statuses. The author found 

that entry into unemployment was indeed strongly related to an increased risk of poverty in 

almost all of EU member states, particularly among men (Gallie et al. 2003). 

In terms of measuring policy impact, Romero and Noble (2008) implemented difference in 

difference analysis by using the conditional fixed-effects logistic regression model (grouped 
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data) to assess whether England’s New Deal Communities programme (treatment effect – 

𝛽12) has affected the likelihood that recipients of worklessness benefits (i.e. Job Seeker's 

Allowance or Severe Disablement Allowance) will leave worklessness (𝑌𝑖𝑡
∗). Similarly, in 

Australia, Kelaher et al. (2010) employed logistic regression to examine the impact of 

Neighbourhood Renewal (treatment effect – 𝛽12) on health and life satisfaction (𝑌𝑖𝑡
∗) in five 

metropolitan sites, whilst Mohan et al. (2017) appropriately used linear difference in 

differences to measure the impact of Neighbourhood Renewal in NI, finding that the policy 

did not have an evident impact on mental health.  

Staying with the effects of community cohesion, by employing the binary logit model, work 

by Van Ham et al. (2012) estimated the theoretical and empirical identification of potential 

causal pathways behind neighbourhood effects, concluding that in order to progress in such 

research, an integration of models of neighbourhood selection and models of neighbourhood 

effects would be necessary – along with improved longitudinal data availability. Similar to 

Van Praag et al. (2004), by employing the ordinal link function, Blanchflower and Oswald 

(2004) used data from the 2004 General Social Surveys of the United States to measure self-

rated levels of happiness.  

3.5 Experimental Design: 

The remaining sections of this chapter systematically detail the methodological approach for 

each research aim. This will be achieved by identifying the variables of interest within the 

MARA dataset for each aim, their make-up and coding. A thorough breakdown of the 

quantitative method is detailed, that is, the application and specification of the binary logit 

model, and the subsequent equations to be estimated. Additionally, the purpose and usage 

of interaction terms is provided and what further analytical scrutiny they facilitate.  
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3.6 Aim one: Measuring the Impact of MARA on Health & Social Isolation 

The purpose of this research aim is to measure the impact of MARA on health and social 

isolation and identify which MARA support mechanism(s), hereinafter known simply as 

MARA treatment, had the biggest impact on both output variables. Thus, this aim is the 

comprehensive purpose of this research and the benchmark from which all other aims are 

developed.  

3.6.1 Modelling the Variables of Interest: 

There are numerous steps to achieving this aim using the method outlined in section 3.5.2, 

The fundamental requirement when using binary logistic regression is that all variables within 

the model are binary, coded 0/1, allowing for the Bernoulli distribution. Thus, in STATA, each 

socio-demographic variable must be reformed using dummy variables. The dummy variable 

acts as a “proxy” representation for each possible outcome within each variable, to enable 

mutually exclusive categorization – they manipulate the raw qualitative data in such a way 

that it becomes quantifiable.  

For example, for the first socio-demographic variable, age, three new dummy variables were 

generated in STATA for each age group: 18-39, 40-59 and 60+. The dummy variable for each 

age group is simply coded 𝟏 if the respondent’s age is within the specified age group (i.e. 40-

59 years old) or a value of 𝟎 if they are not (otherwise9). This procedure is repeated for each 

socio-demographic variable, for example, with respect to location, each council area (i.e. 

Antrim & Newtownabbey) is now represented by a dummy variable – 1 if the individual is 

from that area and 0 otherwise. Similarly, the process is repeated for each possible level of 

income, except for both £0 - £9,999 and £10,000 - £14,999, here these variables are 

combined into one dummy variable taking a value of 1 if the respondent has an income 

between £0 - £14,999, entitled Low_Income, as per the NI absolute poverty threshold [£280 

                                                             
9 When the dummy takes a value of 0, ‘otherwise’ indicates the value of (𝜂) for that 
respective category.   
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per week (Austin, 2019)]. Below, a profile of the coding for each10 socio-demographic variable 

is provided:  

Dummy variable coding for each socio-demographic variable: 

Age_40-59     {  
1 =   (40 − 59)
0 = 𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒 

 

 

Antrim_Newtown    {   
1 = 𝑓𝑟𝑜𝑚 𝑐𝑜𝑢𝑛𝑐𝑖𝑙 𝑎𝑟𝑒𝑎
0 = 𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒                 

 

 

Low Income    {   
1 = 𝑖𝑛𝑐𝑜𝑚𝑒 < £14,999
0 = 𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒                

 

 

Male    {   
1 = 𝑚𝑎𝑙𝑒    
0 = 𝑓𝑒𝑚𝑎𝑙𝑒

 

Agresti (2003) finds that the choice of reference category for the dummy variable is arbitrary, 

therefore, for location, the current study groundlessly selects the category Lisburn & 

Castlereagh (council area) as 𝜂 in this model. The same scenario and practice is relevant to 

the variables age and income, wherein the reference groups (𝜂) are: 19-39 years old and ≥

£30,000 respectively.   

Within the MARA dataset, as shown in Table 7, five MARA treatment variables may be used 

as explanatory variables within a binary logit model. Therefore, in STATA, a dummy variable 

must be created to act as a proxy which dichotomously illustrates all individuals within the 

data sample that required treatment (i.e. OT) and subsequently received it (coded 1), and 

those who did not (0 otherwise). Below, a profile detailing each variable’s coding of their 

respective dummy variables is provided. Notice the latter variable, entitled ‘MARA’, this is an 

                                                             
10 The same coding is repeated for the remaining socio-demographic variables: martial, 
employment and farmer/fisherman statuses.  
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inclusive dummy variable, and is coded 1 if an individual has received one or more of any of 

the possible MARA treatments (home safety, OT, transport etc.). 

Dummy variable coding for each MARA treatment variable: 

Home_Safety    {  
1 = 𝑟𝑒𝑐𝑒𝑖𝑣𝑒𝑑 𝑡𝑟𝑒𝑎𝑡𝑚𝑒𝑛𝑡
0 = 𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒                   

 

 

Transport    {  
1 = 𝑟𝑒𝑐𝑒𝑖𝑣𝑒𝑑 𝑡𝑟𝑒𝑎𝑡𝑚𝑒𝑛𝑡
0 = 𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒                   

 

 

MARA    {  
1 = 𝑟𝑒𝑐𝑒𝑖𝑣𝑒𝑑 𝑎𝑡 𝑙𝑒𝑎𝑠𝑡 𝑜𝑛𝑒 𝑓𝑜𝑟𝑚 𝑜𝑓 𝑀𝐴𝑅𝐴 𝑠𝑢𝑝𝑝𝑜𝑟𝑡
0 = 𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒                                                                       

 

 

The purpose of this aim is to measure the impact of MARA on rural health and social isolation, 

which objectively formulates health and social isolation as outcome variables for the 

econometric model(s). In STATA, two new dummy variables are created for each dependent 

variable, these new dummy variables are coded to represent any improvement in health or 

social isolation (1) as a result of MARA (0 = otherwise).  

Dummy variable coding for each output variable: 

Health   {  
1 = 𝑎𝑛 𝑖𝑚𝑝𝑟𝑜𝑣𝑒𝑚𝑒𝑡 𝑖𝑛 ℎ𝑒𝑎𝑙𝑡ℎ
0 = 𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒                              

 

 

Social Isolation   {  
1 = 𝑙𝑒𝑠𝑠 𝑠𝑜𝑐𝑖𝑎𝑙𝑙𝑦 𝑖𝑠𝑜𝑙𝑎𝑡𝑒𝑑        
0 = 𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒                              

 

 

 

3.6.2 Measurements of Health and Social Isolation: 

Like the aforementioned contributions within the literature, in the MARA data-set, 

measurements of SRH took an ordinal form: excellent, very good, good, fair, or poor. 

Intuitively, in the absence of an interval, the natural ordering of these responses would cause 

a researcher to build and apply an ordinal logit model (or probit) to estimate the unobserved 

𝑌𝑖𝑡
∗ - with ε following the normal or logistic distribution function. Notwithstanding this order, 

it is common, however, that a researcher’s theory will shape the understanding of the nature 
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of data, and thus determine the link function to use (Liao, 1994 pg.6). Further, it should be 

clear that the current study simply hypothesizes that if a programme participant receives one 

or more of any form of MARA treatment, their health will improve, at least by one ‘level’ of 

SRH. Therefore, when estimating the effect of MARA on SRH, or 𝑃 (𝑌∗ = 1 | 𝑥), concern is 

not given to the change in ordinal responses or the change in ranking response, thus, this 

natural extension of the ordinal logit model from the binary is not a priority in this context.  

For health, when respondents were asked through a closed-ended question to reveal their 

health status in both the MARA baseline (1st) and MARA follow-up surveys there were five 

possible responses. Indeed, in terms of improvement, these responses take the following 

order: 

Poor < Fair Good < Very Good < Excellent   

 

Here, an improvement in SRH happens only if, in the baseline survey, respondent V revealed 

their health to be either ‘poor’ or ‘fair’, then, in the follow-up survey disclosure of any of the 

three remaining (superior) responses (i.e. ≥ good) would indicate an improvement – the 

dummy variable would shift from 0 to 1. For social isolation, the same criteria and 

formulation is applied and repeated for each response where improvement is revealed; 

wherein, the five possible responses take the following order of improvement:    

 

Not at all < Occasionally Half of the time < Most of the time < Almost always 

 

3.6.3 Applying the Binary Logit Model with Two Stage Random Effects:  

To achieve this aim, by description, two models need to be designed to measure the impact 

of MARA on both outcome variables. Therefore, each model will be identical, with the only 

difference being the dependent variables. In addition, the current study accepts the five 

variables in Table 7 as both model’s independent variables – controlling for a host of socio-

demographic conditions. These variables were central to MARA and are the only variables 
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within the dataset that were retrievable, have sufficient number of observations and can be 

accurately run within a binary logit model – which allows for a smooth but intricate 

estimation of coefficients, primarily through the structural convenience and the numerical 

interpretation of qualitative phenomena through dummy variables. The first binary logit 

model (model one), aiming to assess any relationship between health and the explanatory 

variables is given by:  

Equation 5: Binary logistic regression with two stage random effects modelling the Impact 

of MARA on health. 
 

Let the binary dependent variable, denoted by 𝑌𝑖𝑡
∗, represent the individual self-rated health. 

𝑃, denotes the probability of occurrence, that is, an improvement in health. For illustration 

purposes, 𝑋1 accounts for all individual socio-demographic information, including age, 

location, gender, marital status, employment status, income and whether or not they are a 

farmer or fisherman. In model one, the five binary independent variables are regressed as a 

function of 𝑌𝑖𝑡
∗, and are given by: 𝑋2 = Occupational Therapy, 𝑋3 = Home Safety, 𝑋4 = Local 

Services, 𝑋5 = Transport and 𝑋6= Home Energy Improvements – with 𝛽𝑘 indicating their 

respective parameters that need to be estimated. The parameter 𝛽0 is representative of the 

model intercept or constant, indicating the predicted probability of change on 𝑌𝑖𝑡
∗ when all 

other 𝑋𝑘 = 0. 

Additionally, 𝑅𝑖  denotes an 𝑛𝑖  𝑥 𝑘 matrix of covariates which account for variances in 

responses across both periods for each individual – plus an intercept, whilst 𝑣𝑖 (random 

coefficient) represents the individual specific and time-invariant random error component, 

assumed to be drawn from a distribution with a mean zero and constant variance.  

                𝑃 (Yit ∗ =  1 | 𝑥)  

 

= 
1

1+ 𝑒−𝛽0+ 𝛽1X1+ 𝛽2X2+𝛽3X3+ 𝛽4X4+ 𝛽5X5+ 𝛽6X6+𝑅𝑖+vi   
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 To allow better specification of the distribution function, model one can be simplified by a 

matrix notation, wherein, the logistic distribution function of the regressors is given by 

Λ(𝑥𝛽):  

Equation 6: Simplified notation modelling the impact of MARA on health 

Where 𝑥𝛽 is a vector of covariates accounting for the five aforementioned MARA explanatory 

variables, whilst controlling for a host of socio-demographic information. An identical model 

to the above is used to measure the impact of MARA on social isolation, known as model two 

– now 𝑌𝑖𝑡
∗ indicates potential changes in levels of social isolation.   

A further step of aim one is to provide more in depth analysis to the results of the ‘transport’ 

variable (𝑋5). MARA transport aid is composed of two forms: smart pass and CRTP. Thus, 

through the construction of two independent dummy variables, one for smart pass (1 if a 

smart pass was received/0 otherwise) and one for CRTP (1 if an individual became a 

member/0 otherwise), model’s 1 and 2 can be manipulated in that the variable ‘Transport’ is 

omitted. Now, 𝑋5= smart pass and 𝑋6 = CRTP, all other 𝑥 and 𝑌𝑖𝑡
∗, remain the same. Thus, 

the impact of transport can be more thorough. 

3.6.4 Using Interaction Terms:   

It is essential to appreciate that although model’s 1 and 2 capture the impact of MARA on 

health and social isolation respectively, some interventions, such as improved transport, may 

be likely to have a greater impact on certain groups, such as the very young or very old, as 

they may be less likely to have access to a car. To do such, interaction terms must be 

employed within the logit model, although they must be applied with caution due to the 

inconsistency of the marginal effect of 𝑋 over its entire range (see Bertrand et al. 2004 and 

Ai & Norton 2003). 

 

                              P (𝑌𝑖𝑡
∗  = 1 | 𝑥) = 

exp (𝑥𝛽𝑖𝑡+𝑅𝑖+vi)

1+exp(𝑥𝛽𝑖𝑡+𝑅𝑖+vi)
 = Λ (𝑥𝛽) 
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An interaction term enables a researcher to consider how 𝑍 (MARA) affects the impact or 

relationship of 𝑋1  on 𝑌𝑖𝑡
∗  by measuring 𝑋1 ∗ 𝑍, that is, they allow inference of how the effect 

of one independent variable on the dependent variable depends on the magnitude of 

another independent variable (Ai & Norton 2003). For example, in order to capture the effect 

if MARA on the health of individuals aged 60+, model one must be manipulated with the 

addition of an interaction term. Here, the dummy variable MARA_Treatment (see table XX) 

is now applied, and therefore, the binary logit model capturing the effect of MARA treatment 

on individuals aged 60+ years old is now given by:  

Equation 7: Binary Logistic Regression using an interaction term 

This revised version of model one has some simple changes: 𝑋1 now denotes the variable 

Age_60+, Z denotes the variable MARA_Treatment whilst 𝛽12  (interaction coefficient) 

captures the impact on health (𝑌𝑖𝑡
∗) for individuals aged 60+ who have received at least one 

form of MARA treatment (𝑋1 ∗ 𝑍). In addition, using this model specification, 𝑍 will be 

interacted with every socio-demographic characteristic (variable) to report the MARA 

treatment effect for such on health and social isolation. Indeed, each interaction term will 

require a separate model to avoid perfect prediction/collinearity. Moreover, it is noteworthy, 

that when using interaction terms on binary covariates it is more appropriate to focus and 

report the odds ratio of the relationship rather than the marginal effects11.  

                                                             
11 Odds ratios are more appropriate because it is not possible to estimate the marginal 
effects, simply because the value of the interaction term cannot change independently of the 
values of the component terms (see Williams, 2012) 

 

                        P (𝑌𝑖𝑡
∗  = 1 | 𝑥) = 

1

1+ 𝑒−𝛽0+ 𝛽1X1+ 𝛽2𝑍+𝛽12(X1∗𝑍)+𝑅𝑖+vi   
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3.7 Aim 2: Measuring the Impact of MARA on Sub-Groups 

The second aim of this research assesses the impact of MARA on the health and social 

isolation of each research sub group (subgroup). In the current study, there are two sub 

groups12:  

i. Individuals with low annual income (< £14,999 annually). 

ii. The elderly who are disabled. 

 

3.7.1 Modelling The Variables of Interest:  

There are three new dummy variables which must be constructed in STATA in order to 

measure the impact of MARA on the health of each sub group. Firstly, for individuals with a 

low annual income (<£14,999 annually), a dummy variable (0/1) must be created accounting 

for all individuals who are identified as such, and have had an improvement in health over 

the MARA time-period, entitled: Low_Income_Health – representing 18% of the research 

sample size. Table 8 illustrates the make-up of this new 𝑌𝑖𝑡
∗:  

Table 8: Make-up of sub-group output variable. 

  
Additionally, a second dummy variable must be created for this sub group accounting for 

individuals with a low annual income (<£14,999 annually) who feel less socially isolated 

                                                             
12 The sub-groups within this research are simply derived from the socio-demographic 
information/variables within the MARA data-set that identify specific vulnerable groups within 
rural NI.  

 
Variable 

 

 
Category 

 
Dummy Variable 

 
 
Health 
 

 
Gained an 
improvement 
in health 
 

 
 
 
 

                                                           1 =  
                                                            
                                                      
                                                           
                                                             
                                                           0 =  

 
 
Income 
 

 
 
Low Income   

Gained an 
improvement in 
health with an 
income < £14,999 
 
Otherwise 
 

Low_Income_Health 
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subsequent to MARA. The make-up of this new 𝑌𝑖𝑡
∗  is identical to the description provided in 

Table 8 and is entitled: Low_Income _Isolation. 

Secondly, for the second sub group, a dummy variable is created which accounts for 

individuals that are identified as the disabled elderly and have gained an improvement in 

health, entitled: Elderly_Disabled_Health – representing 17% of the research sample size13.  

Additionally, a second dummy variable must be created for this sub group accounting for 

those who feel less socially isolated subsequent to MARA, entitled: 

Elderly_Disabled_Isolation – the coding of these two new dummy variables is identical to the 

description shown in table 15. 

3.8 Aim 3: Measuring the Geographical Impact of MARA 

The third aim of this study is concerned with the spatial Impact of MARA, with a primary sub 

on individuals living within western NI and individuals living within border areas. In the 

current study, ‘western NI’ focuses on the most western council areas, these are: Derry City 

& Strabane and Fermanagh & Omagh council areas, whilst a border area is defined as an area 

within a postcode range which has an end-point that meets (immediately adjacent) the 

NI/Republic of Ireland border.  

 

3.8.1 Modelling The Variables of Interest: 

To achieve aim three, dummy variables must be created for individuals who have: (i) gained 

an improvement in health and reside in western NI and (ii) who feel less socially isolated and 

reside in western NI – called WestNI_Health and WestNI_Isolation respectively. Furthermore, 

the same process must be repeated for those living within border areas, called 

BorderArea_Health and BorderArea_Isolation respectively. Intuitively, to achieve this aim, 

both dummy variables need to become dependent variables within two separate binary logit 

                                                             
13In the UK, the definition of the elderly is 65+ (pension age), whilst those aged 60+ are 
defined as the ‘young elderly’. Yet, in the current study, as a result of pseudo-anonymization, 
individuals aged 60+ years old are identified as the elderly without discrimination.  
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models under the same principles outlined in section 3.7.2. Below, Table 9 illustrates the 

coding for the variable BorderArea_Health: 

 

Table 9: Make-up of sub-group (spatial) output variable. 

   
 

3.9 Aim 4: Measuring the Relationship Between Rural Poverty & Social Isolation 
 

 

The fifth and final aim of this research will examine the relationship between social isolation 

and rural poverty, it will investigate whether or not both conditions are interrelated or a 

product of each other, thus, it seeks to find the answer to the question: because someone is 

less socially isolated will there be an improvement in their health or if someone has gained 

an improvement in health will they become less socially isolated?  

 

3.9.1 Modelling The Variables of Interest: 

The variables of interest for this research aim have already been modelled in previous aims, 

therefore, there is no need to for the construction of any new variables. Simply put, there 

will be one simple manipulation to model’s 1 & 2: the dummy variable ‘Social Isolation’, which 

was used as 𝑌𝑖𝑡
∗  in Model two, will now become an independent variable known as 𝑋7 in 

Model one – capturing the effect of lower levels of social isolation on health. Similarly, the 

dummy variable ‘Health’, which was used as 𝑌𝑖𝑡
∗  within Model one, will now become an 

 
Variable 

 

 
Category 

 
Dummy Variable 

 
 
Health 
 

 
Gained an 
improvement 
in health 
 

 
 

 
                                      1 =  
 
 

BorderArea_Health 
                                                     

                                                     
                                                    0 =  

 
 

Location 
 

 
Living within 
a border area. 
 

individuals living in a 
border area who 
gained an improvement 
in health. 
 
 

 

otherwise 
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independent variable within Model two known as 𝑋7 – capturing what effect greater levels 

of health have on social connectedness.  

3.10 Methods Conclusion:  

High quality longitudinal data collected over a two-year period has been obtained for the 

research aims. This chapter has shown there is insufficient evidence to claim that the missing 

data will hinder any research aim, it has also showed that how the logit model is favourable 

for binary data analysis under the binomial distribution for non-continuous outcome 

phenomena. Additionally, scrutiny was given to the various forms of interpretation for this 

model, evidence of why marginal effects is more consistent and the necessary steps to deal 

with potential serial correlations between subjects.   

Moreover, a breakdown of the systematic approach to completing each research aim has 

been provided. A description of the exogenous and endogenous variables was detailed, 

additionally, the construction, specification and application of the binary logit model to the 

data has been comprehended. Finally, MARA’s impact on the health and social isolation of 

rural NI and on specific groups has been conceptualized, hypothesising that those who are 

exposed to the various forms of MARA treatment will gain an improvement in health and/or 

will become more socially connected. 
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CHAPTER 4: RESULTS: 

4.1 Introduction: 

The central aim of the current study is to measure any potential impact MARA may have had 

on the health and social isolation of participants in rural NI. The following chapter details the 

key characteristics and features of each socio-demographic, MARA treatment and output 

variable within the MARA dataset that were used for the purposes of each research aim. 

Notably, the panel-data is imbalanced and consists of 1,031 observations – collected at two 

phases across a two-year period (2012-2014). In addition, this chapter also presents the 

results of the binary logistic regression with two-stage random effects model(s) that was used 

for each research aim – enabling inferences if from the hypothesis testing.      

 

4.2 Descriptive & Inferential Statistics:  

The following section demonstrates any significant trends or variations using tabular and 

graphical analysis for all variables of interest within the MARA dataset.  

4.2.1 Socio-Demographics: 

MARA may have brought different opportunities or benefits into the lives of various rural 

people. Thus, in order to capture the impact of MARA on specific groups and individualistic 

circumstances, a range of demographic information was collected from each individual in the 

baseline survey, this included: age, gender, marital status, employment status, farmer or 

fisherman, location and income. Firstly, below, Table 10 details the descriptive statistics for 

the first five of these socio-demographic variables:   

Table 10: Profile of socio-demographic Information for MARA participants 

AGE GROUP Freq. Percent. 

18-39 24 2.33 

40-59 201 19.50 

60+ 806 78.18 
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GENDER Freq. Percent. 

Female 679 65.8 

Male 352 34.2 
 

  

MARITAL STATUS. Freq. Percent. 

Divorced, separated or widowed  363 35.2 

Married or cohabiting 556 53.9 

Single  106 10.3 

   

EMPLOYMENT STATUS Freq. Percent. 

Employed or self-employed 121 11.7 

Retired 724 70.2 

Unemployed 186 16.9 

   

FARMER/FISHERMAN Freq. Percent. 

No 903 87.58 

Yes 124 12.03 
 

The formulation and delivery of MARA was such that it did not target any specific age group 

– the programme was open to anyone irrespective of their age. Yet, it was the elderly (or 

senior citizens) that overwhelmingly became the most common group to utilize MARA, for 

example, as shown Table 10, within the dataset over 78% (806) of the individuals were 60+, 

with 410 of these being 65+ or can be described as the elderly, whilst only 19.5% were 

between 40-59 years old and only 2.3% of individuals were between 18-39 years. This means 

that almost 98% of those who took part in MARA were at least 40 years old.  

In its approach, MARA did not make preferences on gender, nonetheless, there was a 

significant difference between the number of females and males who utilized MARA, with 

the former accounting for 65.8% of the individuals within the sample, whilst males accounted 

for 34.2%. Importantly, these results mean that there were 31.7% more females than males 

who participated in MARA. In addition, the MARA initiative identified lone adults as a 
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vulnerable group and thus made them a focus throughout the programme (Millman & 

McCay, 2016). However, Table 10 shows only 10.3% of individuals were considered lone 

adults whilst almost 53.9% were married or cohabiting with 35.2% divorced, separated or 

widowed.  Furthermore, in relation to employment status, individuals who were either 

retired or unemployed seemed to utilize MARA the most – accounting for 70.2% and 16.9% 

respectively (see Table 10). This can only be seen as a positive outcome for MARA – targeting 

the more deprived individuals.    

An unfortunate and common attribute for farmers and fishermen alike is that they are very 

poor or reluctant at seeking healthcare – even when they are in need (see Hildebrand et al. 

2019). They are undoubtedly among the most difficult groups of people to reach out to or 

care for, which is why MARA identified vulnerable farmers/fishermen as a sub group, in turn, 

they accounted for over 12% of the individuals involved in MARA – as shown in Table 10. 

Similar to age, the spatial distribution of MARA was impartial to where one lived or what 

constituency/council area they lived in. However, there was some difference in the number 

of individuals who came forward and utilized MARA in each council area. For example, the 

Newry, Mourne & Down and Mid Ulster district council areas had the biggest number of 

MARA applicants/ – 174 and 166 individuals respectively. Ards & North Down, Derry City & 

Strabane and Lisburn & Castlereagh council areas also received a high volume of individuals: 

126, 63 and 68 respectively, but it was Antrim and Newtownabbey who suffered a very low 

volume with just 39 applicants. Figure 12 provides a more detailed breakdown on the 

geographical distribution of MARA:  
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Figure 11: Geographical distribution of MARA participants.  

Figure 12: Profile of MARA participants according to their annual income.     

A further aim of MARA was to focus on individuals with a low annual income.  Figure 13 

provides a breakdown of the difference in annual income within MARA, here, MARA’s focus 

was successful, with 20.6% of individuals having the lowest level of income (£0 – £9,999), 
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21.8% had an income between £10,000 and £14,999 and almost 19.8% had an income 

between £15,000 and £19,999.  

Poor internet/broadband connectivity is a prevalent issue in rural issues, and is prevalent 

even in some of the most developed countries in the world – including the UK and Ireland.  

Although MARA did not target or aid individuals that did not have home internet/broadband, 

in the baseline survey, it did query whether or not respondents had access to the internet. 

Below, Table 11 illustrates the results; a remarkable 55% of respondents revealed that they 

did not have access to a basic internet or broadband connection – accounting for 566 

individuals in total. 

INTERNET CONNECTION Freq. Percent. 

Yes 465 45.1 

No 556 53.9 

Missing 10 0.9 

Total  1,031 100.00 

 

Table 11: Profile of MARA participants with access to the internet.       

 

4.2.2 MARA Treatment Variables: 

Through six different approaches MARA reached out to rural society to exploit existing 

services which they may be entitled to; these included: benefits (governmental financial aid), 

OT, home safety, rural transport, local Services and home energy improvements. As a result 

of MARA, many people benefited from these services, which in turn had a potential impact 

on their health and social well-being. 
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i. Benefits:  

MARA opened the door for people to avail of a host of state such as: Jobseeker's Allowance, 

Carer's Allowance Disability etc. As shown in Figure 15, just over 72% of people were already 

claiming financial aid prior to MARA, this is somewhat expected given the volume of 

individuals who were 60 or 65+ years old and what’s more, 87.1% were unemployed or 

retired. However, there were a number of people, 48 in total, who received a government 

benefit because of MARA, thus, the amount of people receiving government benefits 

increased by almost 5%.   

 

Figure 13: Percentage of participants receiving benefits prior and subsequent to MARA.     

ii. Occupational Therapy:  

In NI, OT is delivered through the public and private sectors, for example, the Western Health 

Trust (OT Department) and Foundations First Child Therapy. Governmental support is offered 

through grants such as the Disabled Facility Grant, which aims to alter home fundamentals 

to meet one’s needs (NI Direct, 2018). Given the importance of OT, MARA reached out to 

rural NI with OT treatment measures (primarily OT advice, equipment and the Disabled 

Facility Grant) and there were multiple beneficiaries across each council area. Figure 16 
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evinces that MARA surveyed and assessed 523 individuals with a perceived disability, 16.4% 

of which received MARA OT support with 89 individuals receiving OT treatment in total.      

 

Figure 14: Number of participants with a disability and those who received OT support.  

iii. Home Safety: 

It is important to remember that home safety measures vary from person to person; 

therefore, providing grants for equipment is not an effective way to improve home safety, as 

it does not take into account individualistic needs. This was not MARA’s approach, instead, it 

used a bottom up approach to investigate what safety measures each home required, the 

two main services provided by MARA were home safety advice and provision of home safety 

equipment. Moreau et al. (2018 pg. 504) emphasize this importance, “ideally, home safety-

related decisions should be made in collaboration with the individual personally, to the 

extent of the individual's capabilities”.  

It is evident from Table 12 that in the baseline survey, 618 individuals (59.9%) appealed to 

the interviewer that their home needed a home safety check, this is a significant amount of 

people, but this is logical given the current increase on rural theft and crime across the UK – 

13.4% increase in 2018 (bbc.co.uk, 2018). Subsequently, 531 individuals received a home 
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safety assessment, this equates to over half of the people who took part in the MARA 

initiative (51.5%).  

Table 12: Profile of MARA participants who requested and received home safety support     

HOME SAFETY 
 

Freq. Percent. 
 

Request for a home safety check 
No 413 40.1 

Yes 618 59.9     

 

Successful home safety check 
No 500 48.5 

Yes 531 51.5 
 

 

iv. Transport: 

In the baseline survey, MARA queried whether individuals had any problems with rural 

transport, it asked: (i) “Do you have difficulty getting around due to lack of transport?” (ii) 

“Do you have access to a regular form of transport?” As shown in Figure 17, 21.9% and 38.8% 

of individuals answered yes and no respectively. This lead to a total of 43.7% of individuals 

having problems with everyday transport in rural areas prior to MARA. In response, from this 

total, 21.9% of these ‘effected’ individuals received MARA rural transport aid. Additionally, 

as shown in Figure 17, a total of 139 individuals received rural transport in toto.  

Figure 15: Profile of MARA participants struggling with rural transportation issues.     
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TRANSPORT Freq. Percent. 

Smart pass 41 3.9 

CRTP 98 9.5 
 

Table 13: Profile of participants who received MARA rural transport support.       

v. Local Services: 

This is the most diverse intervention that was offered by MARA, it aimed to provide such 

people with the opportunity to interact, learn and socialise within an environment that suited 

their own needs. Below, Table 14 illustrates the most prominent obstacles that prevented 

MARA respondents from exploiting their local services, with illness (97), lack of things to do 

(77) and transport (55) being the most prominent. Additionally, it can be seen that a total of 

230 individuals (22.3%) declared in the baseline survey that were unable to exploit any of 

their local services - from this total, 27.4% joined/accessed a local service as a result of MARA. 

In addition, Table 15 illustrates that 17.5% of individuals wanted to exploit some of the local 

services that were facilitated through MARA, with 101 (9.8%) individuals subsequently 

joining a local service.  

Table 14: Issues which prevented MARA participants from exploiting their local services. 

 Freq. Percent. 

No one to go with 37 3.6 

Cost 43 4.2 

Nothing available 51 4.9 

Lack of transport 55 5.3 

Lack of things to do 
 

79 7.6 

Illness 97 9.4 
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Table 15: Number of which joined a MARA local service.    

MARA LOCAL SERVICE Freq. Percent. 

Wanted to join a local service 181 17.5 

Joined a MARA local service 101 9.8 

 

vi. Home Energy Improvements: 

In relation to home energy improvements, a key driver in tackling rural poverty, MARA simply 

exploited the fundamental every-day shift to more sustainable and efficient home energy 

technologies. Below, Table 16 illustrates the number of people who received such support. 

It specifies that a total of 198 (19.2%) individuals benefited from either the NI Energy Saving 

Home Scheme, Sustainable Energy Programme or received a boiler replacement grant.  

Table 16: Number of participants who received MARA home energy improvements.      

HOME ENERGY IMPROVEMENTS Freq. Percent. 

Energy saving home scheme 114 11.1 

Boiler Replacement 41 3.9 

NI sustainable energy programme 51 4.9 

Home energy treatment (total) 198 19.2 

 

4.2.3 Output Variables: 

i. Health  

Not only did MARA aim to tackle rural health inequalities, but it provided the platform for 

rural research, that is, discovering which support intervention improves rural health and 

identifying the most vulnerable groups. MARA’s approach was structured to effectively 

measure and tackle rural health inequalities, as the best research and development for rural 

challenges is undertaken with rural people, by rural people, in rural areas (Barclay and 
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Gregory, 2018). Figure 18 illustrates the change in health14 for MARA respondents before and 

subsequent to MARA. It proves that the two responses, poor and fair, which reflect a ‘below 

average` health status have both decreased as a result of MARA (2.5% and 19.6% 

respectively) and what’s more, responses good and very good increased dramatically (3.2% 

and 15.6% respectively). Conversely, the response ‘excellent` decreased very slightly (0.21%). 

 

Figure 16: Changes in levels of self-rated health among MARA participants.     

The total number of individuals who gained an improvement in health because of MARA can 

now be calculated and is shown clearly in Table 17. Evidently, as a result of MARA, 432 

individuals gained an improvement in health, accounting for 42% of all participants.  

Table 17: Changes in levels of self-rated health of MARA participants (overall).     

CHANGES IN SRH Freq. Percent. 

Improvement in health 432 41.9 

No change 599 58.1 

 

                                                             
14 It is important to remember that this variable (health) includes measurements/changes to both questions 
concerning general and physical health in the MARA surveys (see section …).  
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ii. Social Isolation 

As a major programme within the TRPSI (Tackling Rural Poverty & Social Isolation) 

Framework, a pivotal aim of MARA was to tackle social isolation across rural NI. In the 

dataset, there are six questions (variables) that were asked to respondents in both surveys 

(before/after) to enable an analysis of the impact MARA had made on the social 

connectedness of each respondent. Below, Figure 17 and Table 18 demonstrate the changes 

in levels of social isolation before and subsequent to MARA. Firstly, Figure 17 illustrates the 

percentage of individuals who revealed an improvement for each social isolation question – 

those who became less socially isolated: 

 

Figure 17: Changes in levels of social isolation among MARA participants.     

Both figures illustarte improvements in each question querying the social connectedness of 

indviduals as a result of MARA. Unlike its predcessors, question six directly asked 

respondendts how socially isolated they feel (before & after MARA), as shown in Figure 17, 

27.3% of individuals revealed that they feel less socially isolated as a result of MARA. 

Importantly, the average improvement in social connectedness across all six questions was 

24.4%.   
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Overall, across all six questions measuring levels of social isolation, as shown in Table 18, 522 

individuals specified that they feel less socially isolated subsequent to MARA – accoutning 

for 51% of all MARA participants.   

Table 18: Changes in levels of social isolation among MARA participants (overall).     

CHANGES IN LEVELS OF SOCIAL ISOLATION Freq. Percent. 

Less socially isolated  522 50.6 

No change 509 49.4 

 

4.2.4 Sub Group Statistics: 

i. The disabled elderly and low income individuals 

A focus within the current study is to measure the impact of MARA on the health and social 

isolation of two sub groups within the MARA dataset: those with a low annual income 

(<£15,000 per annum) and the elderly who have a disability. Before running an econometric 

model to measure the potential aforementioned impact, it is important to consider the 

number of individuals within each group, those who gained an improvement in health and/or 

became less socially isolated. Below Table 19 provide descriptive statistics for each research 

sub group: 

Table 19: Descriptive statistics for each research subgroup: low income and the elderly who 
are disabled.  

LOW INCOME Freq. Percent. 

Low Income (<£14,999) 437 42.4 

Low Income health 187 18.2 

Low income isolation 252 24.4 

 
  

DISABLED ELDERLY Freq. Percent. 

Elderly disabled 419 40.6 

Elderly disabled health 173 16.8 

Elderly disabled isolation 201 19.5 
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ii. Individuals living in Western NI and border areas 

In the current study, aim three measures the impact of MARA on the health and social 

isolation of those living in western NI and within a designated border area. Similar to the 

subgroups in aim two, it is important to consider the number of individuals within each 

group, those who gained an improvement in health and/or became less socially isolated – 

before running a model. Below Table 20 provides descriptive statistics for each geographical 

subgroup. Firstly, it is clear in Table 19 that 328 (31.8%) MARA participants were living in rural 

areas within western NI and what is more, 14.5% of these individuals gained an improvement 

in health whilst 18.3% felt less socially isolated subsequent to MARA. Finally, it is also evident 

that, similarly, 215 of all MARA participants lived in a NI border area, and from this, 8.8% of 

individuals gained an improvement in health whilst 5.1% felt less socially isolated.  

Table 20: Profile of individuals living in western NI and in a border area – including 

improvements in health and social isolation post MARA. 

WESTERN NI Freq. Percent. 

Western NI  328 31.8 

Western NI health  150 14.5 

Western NI isolation 100 18.3 

 
  

BORDER AREA Freq. Percent. 

Border area  215 20.85 

Border area health  91 8.81 

Border area isolation 52 5.1 
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4.3 Research Aim(s) Results: 

 

In addition to the previous descriptive statistics, this chapter presents the results of each 

econometric approach for each research aim. It identifies the 𝛽𝑀𝐿𝐸
/coefficient (log-

likelihood), the odds ratio and the marginal effects on the probability of a discrete change in 

𝑌𝑖𝑡
∗ (health/social isolation) as a result of a discrete change in 𝑋𝑘 – but only an interpretation 

of the latter will be provided. It is important to remember that the marginal effects report 

the +/- change in health or social isolation compared to 𝜂 (see section 3.7.1).  

 

4.4 Aim one: Measuring the Impact of MARA on Health & Social Isolation: 

The following section presents the results from aim one, by providing a breakdown and 

interpretation of the output for each variable in both models one and two. Below, Table 21 

details the output for the binary logistic regression with two-stage random effects for model 

one through STATA. Notably, Table 21 illustrates that seven independent variables are 

unique to 𝑌𝑖𝑡
∗ (health); four of which are representative of socio-demographic status, but in 

the absence of interaction terms, these outputs may not be a result of the MARA Framework. 

Nonetheless, Table 21 also shows that there are three MARA treatment variables which are 

unique to 𝑌𝑖𝑡
∗.  

 

Table 21: Model one variables of statistical significance. 

 Wald chi2(24)      =     41.43 

 

Log likelihood  = -668.96374 Prob > chi2        =    0.0149 

 

Health Coef. Std. Err. Odds Ratio Marginal Effects    
 

 

Age_40to59 .6654 .4738 1.954 .1627 

Age_60plus .4966 .4676 1.737 .1341 

Antrim_Newtown 0.716* 0.407 2.006 .1691 

ArdsNorthDown .2673 .3602 1.291 .0621 

Armagh_Banbridge_Craigavon -.3004 .3142 .7062 -.0844 

CausewayCoast_Glens .1724 .3091 1.142 .0324 

DerryCity_Strabane .6077* .3588 1.938 .1607 

Fermanagh_Omagh .3228 .3232 1.2926 .0623 
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MidUlster .3261 .2901 1.385 .079 

Mid_EastAntrim .2678 .3262 1.2965 .0630 

NewryMourne_Down .5693* .2901 1.510 .1000 

Male -.1906* .1496 .8259 -.0464 

Married_Cohabiting .1002 .1511 1.131 .0300 

Employed .3578 .2319 1.589 .1124 

Farmer_Fisherman -.0310 .2113 1.023 .0056 

Low_Income -.0664 .1909 1.1317 .0300 

Income_15to19999 -.1486 .2167 1.0787 .0184 

Income_20to24999 -.2916 .2605 .9519 -.0119 

Income_25to29999 -.1756 .3127 1.044 .0105 

OT .2322 .2292 1.2141 .0471 

Home Safety 1.498* .1619 1.4564 .0913 

Local Services 1.045* .2182 1.5770 .1106 

Transport .2150 .1965 1.2343 .0511 

Warm Homes 1.045* .1984 1.3567 .0740 

_cons -1.7930 .6424 .1970  

/lnsig2u15 -.5120 .7526   

sigma_u .7741 .2913   

_rho_ .1540 .0981   

 

4.4.1 Socio-demographics:  

The statistical inference of these significant socio-demographic variables takes the following 

form: (i) there is a 16.9% increase in the probability that 𝑌𝑖𝑡
∗ will shift from 0 to 1 (an 

improvement in health) for anyone living in the Antrim & Newtownabbey Council area, (ii) a 

16.1% increase in the probability of the same effect for those living in the Derry City & 

Strabane Council area, (iii) a 10% increase for those living in the Newry Mourne & Down 

Council area, and (IV) a 4.6% increase in the probability that men will have poorer health.  

4.4.2 MARA Treatment Variables:  

As shown in Table 21, the output of model one also evinced that three MARA treatment 

variables established a statistically significant relationship with individual health (𝑌𝑖𝑡
∗), these 

                                                             
15 sigma_u = panel-level standard deviation 
_rho_ = the fraction of variance due to unobserved heterogeneity 
_cons = model intercept.  
/lnsig2u = logged variance of the random effects model. 



125 
 

were: home safety (𝑋3), local services (𝑋4) and (𝑋6) warm homes. The significance and 

interpretation of output for these variables is detailed below: 

- Home Safety: when 𝑋3 takes a value of unity, there is a 9.2% increase in the 

probability that an individual will gain an improvement in health.  

- Local Services: due to the dichotomous nature of this dummy variable, this output 

identifies that when 𝑋4 = 1 (Local_Service) there is an 11.1% increase in the 

probability that 𝑌𝑖𝑡
∗ = 1. 

- Warm Homes: model one also shows that when 𝑋6 = 1, that is, if an individual 

received home energy improvement(s), there is a 7.4% increase in the probability 

that 𝑌𝑖𝑡
∗ will shift from 0 to 1.  

 

4.4.3 Panel-level Variance Component: 

In model one, 𝑣𝑖 is the parameter that controls for serial observations for health responses 

across individuals. When this model is run within STATA, the variable rho estimates this 

parameter; the individual specific effects across the MARA time-period. In Table 21, the 

output for rho explains that 15.4% of the variance of 𝑌𝑖𝑡
∗ (health) is due to 𝑣𝑖.   

4.4.4  Modelling the Impact of MARA on Health Using Interaction Terms: 

Crucially, interaction terms measure the impact of MARA (𝑍) on the health (𝑌𝑖𝑡
∗) of specific 

groups (β12) – as outlined in section 3.7.4. Below, Table 22 details the output of the 

interaction term that quantifies the impact of MARA on the health of individuals who are 

male (β12) – or the probability that 𝑌𝑖𝑡
∗=1 | X1 * 𝑍 = 1. Similarly, Table 23 outlines the output 

of the interaction term quantifying the impact of MARA on the health of farmers and 

fishermen.   

Table 22: Modelling the impact of MARA on health of male participants  

 Wald chi2(24)      =     48.43 

 

Log likelihood  = -669.96374 Prob > chi2        =    0.0168 
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Health Coef. Std. Err. Odds Ratio    
 

Age_40to59 0.6097 0.4739 1.8352 

Age_60plus 0.4246 0.4678 1.6064 

Antrim_Newtown 0.7872 0.4207 2.0315 

ArdsNorthDown 0.3428 0.3537 1.3920 

Armagh_Banbridge_Craigavon -0.2973 0.3129 0.7088 

CausewayCoast_Glens 0.1303 0.3066 1.1121 

DerryCity_Strabane 0.5656 0.3573 1.8673 

Fermanagh_Omagh 0.3827 0.3192 1.3734 

MidUlster 0.3138 0.2882 1.3688 

Mid_EastAntrim 0.2461 0.3228 1.2750 

NewryMourne_Down 0.5408 0.2881 1.4742 

Male#MARA    

0 1 0.7093 0.1939 1.9379 

1 0 -0.0075 0.2628 0.9545 

1 1 0.4180* 0.2206 1.4680 

Married_Cohabiting 0.1157 0.1503 1.1472 

Employed 0.3066 0.2303 1.5207 

Farmer_Fisherman -0.0143 0.2100 1.0356 

low_income -0.0370 0.1887 1.1481 

dum15to19999 -0.1350 0.2150 1.0788 

dum20to24999 -0.2568 0.2587 0.9738 

dum25to29999 -0.1061 0.3113 1.1038 

_cons -1.8318 0.6451 0.1905 

/lnsig2u -0.5888 0.7615  

sigma_u 0.7450 0.2836  

rho 0.1443 0.0940  

 

Table 23: Modelling the impact of MARA on health of farmers and fishermen 

 Wald chi2(24)      =     48.43 

 

Log likelihood  = -669.96374 Prob > chi2        =    0.0168 

 

Health Coef. Std. Err. Odds Ratio    
 

Age_40to59 0.6109 0.4733 1.8358 

Age_60plus 0.4340 0.4671 1.6143 

Antrim_Newtown 0.7545 0.4183 1.9815 

ArdsNorthDown 0.3447 0.3539 1.3969 

Armagh_Banbridge_Craigavon -0.3006 0.3129 0.7078 

CausewayCoast_Glens 0.1359 0.3069 1.1171 

DerryCity_Strabane 0.5607 0.3571 1.8651 
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Fermanagh_Omagh 0.3880 0.3202 1.3817 

MidUlster 0.3121 0.2883 1.3685 

Mid_EastAntrim 0.2437 0.3233 1.2729 

NewryMourne_Down 0.5324 0.2885 1.4670 

Male -0.2086 0.1481 0.8105 

Married_Cohabiting 0.1114 0.1501 1.1429 

Employed 0.3132 0.2301 1.5260 

Farmer_Fisherman#MARA    

0 1 0.5978 0.1647 1.7744 

1 0 -0.0372 0.3774 1.0232 

1 1 0.5941* 0.2670 1.8444 

low_income -0.0405 0.1891 1.1466 

dum15to19999 -0.1320 0.2150 1.0820 

dum20to24999 -0.2505 0.2588 0.9781 

dum25to29999 -0.1112 0.3117 1.0999 

_cons -1.7455 0.6393 0.2032 

/lnsig2u -0.5891 0.7618  

sigma_u 0.7449 0.2837  

rho 0.1443 0.0941  
 

It is evident from both tables’ 22 and 23 that both interaction terms are statistically 

significant. Firstly, the interaction of both dummy variables Male and MARA (Male#MARA) 

reveals that if any male MARA participant received at least one form of MARA support, they 

were 1.5 times more likely to gain an improvement in health, or it is 1.5 times more likely 

that 𝑌𝑖𝑡
∗=1 | X1 * 𝑍 = 1. Similarly, as shown in Table 23, the interaction 

Farmer_Fisherman#MARA indicates that if a farmer and/or fishermen received at least one 

form of MARA support, they were 1.9 times more likely to gain an improvement in health as 

a result.  

4.4.5 Model two Output: 

The following section provides a breakdown and interpretation of the output for each 

variable in Model two (𝑌𝑖𝑡
∗   = Social Isolation). Below, Table 24 details the output for the binary 

logistic regression with two-stage random effects for model two in STATA. Notably, as shown 
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in Table 22, there are four socio-demographic variables16 and two MARA treatment variables 

that are statistically significant with 𝑌𝑖𝑡
∗ .   

 

Table 24: Model two variables of statistical significance. 

 Wald chi2(24)      =     35.35 

 

Log likelihood  = -604.52653   Prob > chi2        =    0.0633 

 

Social Isolation Coef. Std. Err. Odds Ratio Marginal Effects    
 

 

Age_40to59 1.1395* 0.5202 2.4563 0.2246 

Age_60plus 1.1328* 0.5133 1.8134 0.1487 

Antrim_Newtown 0.8880* 0.4677 2.5123 0.2302 

ArdsNorthDown 0.2512 0.3801 1.4927 0.1001 

Armagh_Banbridge_Craigavon 0.4221 0.3249 1.4394 0.0910 

CausewayCoast_Glens -0.2014 0.3267 0.7370 -0.0762 

DerryCity_Strabane 0.5311 0.3789 2.0576 0.1803 

Fermanagh_Omagh 0.5388 0.3466 2.2759 0.2055 

MidUlster 0.3761 0.3035 1.4491 0.0927 

Mid_EastAntrim 0.555 0.3408 1.6933 0.1316 

NewryMourne_Down 0.0989 0.3063 0.9750 -0.0063 

Male -0.1596 0.1592 0.9461 -0.0138 

Married_Cohabiting -0.1307 0.1619 0.7885 -0.0593 

Employed 0.3898 0.2454 1.2300 0.05175 

Farmer_Fisherman 0.0810 0.2202 0.9214 -0.0204 

Low_Income 0.3852* 0.2047 2.0338 0.1774 

Income_15to19999 0.2649 0.2307 1.5263 0.1057 

Income_20to24999 0.1731 0.2740 1.2735 0.0604 

Income_25to29999 0.6348 0.3293 2.2392 0.2015 

OT 0.0646 0.2518 1.3130 0.0680 

Home Safety -0.0625 0.1484 0.9564 -0.011 

Local Services 0.3804* 0.2039 1.3399 0.0731 

Transport .91585* .2296 2.4989 .2076 

Warm Homes 0.2851 0.1833 1.1976 0.0450 

_cons -1.5981 1.068 0.2545  

/lnsig2u 1.4829 0.7649   

sigma_u 2.0990 0.8027   

_rho_ 0.5725 0.1872   

 

                                                             
16 Similar to model one, it should be remembered that the output for these socio-demographic variables outlined in 
table XX may not be a result of MARA. 
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4.4.6 Socio-demographic Variables:  

Firstly, for individuals aged between 40-59 years old, there is a 22.5% increase in the 

probability that they have become less socially isolated, whilst there is a 14.8% increase in 

the probability that 𝑌𝑖𝑡
∗ = 1 for the elderly (60+ years old). Secondly, this model output also 

shows a 23.1% increase in the probability that individuals living in the Antrim & 

Newtownabbey Council area will feel less socially isolated. 

4.4.7 MARA Treatment Variables:  

The output from model two also shows that there are two MARA treatment variables that 

are unique to the social isolation of MARA participants: Local Services (𝑋4): Transport (𝑋5): 

Local Services: this output means that when there is a discrete change in the value of 𝑋4 

(𝑋4 = 1), there is an 7.3% increase in the probability that they will become less socially 

isolated: 𝑌𝑖𝑡
∗ = 1| 𝑋4 = 1. 

Transport: this marginal effect specifies that when there is a discrete change in the value of 

𝑋5 (𝑋5 = 1), or when an individual has received MARA rural transport support, there is an 

8.8% increase in the probability that they will become less socially isolated: 𝑌𝑖𝑡
∗ = 1| 𝑋5 = 1. 

4.4.8 Panel-level Variance Component:  

Similar to model one, Table 24 illustrates that for model two, 57.3% of the variance of 𝑌𝑖𝑡
∗ 

(social isolation) is due to 𝑣𝑖. This means that 57.3% of variance of the responses to self-rated 

levels of social isolation is due to individual-specific effects within the MARA time-period.   

More in-depth analysis of the impact of MARA transport support is provided below in Table 

25. Here, model’s one and two are simply manipulated so that the variable ‘Transport’ 

becomes two separate dummy variables: Smart Pass and CRTP.  
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Table 25: Impact of MARA transport on social isolation.  

 Wald chi2(24)      =     36.77 

 

Log likelihood  = -603.73007    Prob > chi2        =    0.0607 

 

SocialIsolation Coef. Std. Err. Odds Ratio Marginal Effects    
 

 

Age_40to59 1.1336* 0.5188 2.4524 0.2242 

Age_60plus 1.1205* 0.5119 1.7981 0.1466 

Antrim_Newtown 0.9109* 0.4682 2.5798 0.2368 

ArdsNorthDown 0.2851 0.381 1.5452 0.1087 

Armagh_Banbridge_Craigavon 0.4413 0.325 1.4640 0.0952 

CausewayCoast_Glens -0.1857 0.3272 0.7508 -0.0716 

DerryCity_Strabane 0.5613 0.38 2.1230 0.1881 

Fermanagh_Omagh 0.5496 0.3475 2.2960 0.2077 

MidUlster 0.4148 0.3054 1.5183 0.1043 

Mid_EastAntrim 0.5850 0.3421 1.751 0.1401 

NewryMourne_Down 0.1213 0.3072 1.002 0.0005 

Male -0.1672 0.1594 0.9377 -0.0160 

Married_Cohabiting -0.1198 0.1622 0.8008 -0.0554 

Employed 0.401 0.2455 1.2450 0.0547 

Farmer_Fisherman 0.0792 0.2202 0.9260 -0.0192 

Low_Income 0.3921 0.2051 2.0548 0.1800 

Income_15to19999 0.2687 0.2312 1.5362 0.1073 

Income_20to24999 0.1842 0.2744 1.2965 0.0649 

Income_25to29999 0.6407 0.3294 2.2585 0.203 

OT 0.0697 0.2522 1.3245 0.070 

Home Safety -0.0566 0.1486 0.9674 -0.0082 

Local Services 0.3725 0.204 1.3403 0.0732 

Smart_Pass .0681 .2952 .9341 01581 

CRTP .6060* .2267 1.8331 .1406 

Warm Homes 0.2960 0.1836 1.2186 0.0494 

_cons -1.6283 1.0680 0.2429  

     

/lnsig2u 1.4818 0.7650   

sigma_u 2.0979  .8025   

rho .5722 .1872   
 

Neither variables were unique to individual health, similarly, if an individual received a smart 

pass, there was no impact on their social connectedness. On the other hand, if an individual 

became a member of their CRTP, the marginal effects report a 14.1% increase in the 
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probability that such an individual will become less socially isolated – that 𝑌𝑖𝑡
∗ shifts from 0 to 

1 when there is a discrete change in 𝑋6. 

4.5 Aim 2: Measuring the Impact of MARA on Subgroups 

The following section provides a breakdown and interpretation of the model output for each 

research subgroup. Firstly, below, Table 26 and 27 detail all of the independent variables that 

have a statistically significant relationship with the health and social isolation (respectively) 

of the first subgroup: individuals with a low income. 

Table 26: Measuring the impact of MARA on the health of low-income individuals.  

 Wald chi2(24)      =     47.80 

 

Log likelihood  = -461.10452 Prob > chi2        =     0.0005 

 

Low_Income_Health Coef. Std. Err. Odds Ratio Marginal Effects    
 

 

Age_40to59 0.3164 0.6677 1.429 0.0492 

Age_60plus 0.228 0.6589 1.330 0.0394 

Antrim_Newtown 0.1042 0.5749 1.1118 0.0146 

ArdsNorthDown 0.4480 0.4714 1.5436 0.0599 

Armagh_Banbridge_Craigavon -0.2290 0.4387 0.7793 -0.0344 

CausewayCoast_Glens -0.0591 0.4334 0.9015 -0.0143 

DerryCity_Strabane 0.1973 0.4803 1.2539 0.0312 

Fermanagh_Omagh 0.4217 0.4216 1.4904 0.0550 

MidUlster 0.507 0.3879 1.6658 0.0704 

Mid_EastAntrim 0.3172 0.4387 1.360 0.0424 

NewryMourne_Down 0.6715* 0.3895 1.72 0.0753 

Male -0.086 0.1950 0.911 -0.0127 

Married_Cohabiting -0.843 0.1852 0.4394 -0.1135 

Employed -0.152 0.3116 0.9203 -0.0114 

Farmer_Fisherman 0.4007 0.260 1.475 0.0537 

OT -0.371 0.3128 0.7208 -0.0451 

Home Safety 0.0695 0.175 1.0392 0.0053 

Local Service 0.4003* 0.2225 1.5007 0.0560 

Transport 0.263 0.2350 1.332 0.0396 

Warm Homes 0.534* 0.2007 1.6601 0.0699 

_cons -2.122 0.8058 0.1493 
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/lnsig2u -0.9043 1.0612   

sigma_u 0.6362 0.3376   

Rho 0.1095 0.1035   
 

Table 26 illustrates improvements in health for low income individuals living in the Newry, 

Mourne & Down council are over the MARA time-period. More specifically, this model output 

also shows that if any individual with a low income utilized one or more of MARA local 

services (𝑋4 = 1) there was a 5.6% increase in the probability that 𝑌𝑖𝑡
∗ = 1, whilst there was 

a 6.9% increase in the probability that 𝑌𝑖𝑡
∗ = 1|𝑋6 = 1.  

Below, Table 27 reports the output when this model is manipulated to measure the impact 

of MARA on the social isolation of those with a low annual income (𝑌𝑖𝑡
∗), here, one MARA 

treatment variable (𝑋4) proved to be significant with 𝑌𝑖𝑡
∗. 

Table 27: Measuring the impact of MARA on the social isolation of low-income individuals.  

 Wald chi2(24)      =     66.24 

 

Log likelihood  = -501.05745 Prob > chi2        =     0.0000 

 

Low_Income_Isolation Coef. Std. Err. Odds Ratio Marginal Effects 
   

 
 

Age_40to59 0.4336 0.605 1.557 0.0763 

Age_60plus 0.321 0.5979 1.102 0.0167 

Antrim_Newtown 1.028* 0.551 2.906 0.1836 

ArdsNorthDown 0.7321 0.4945 2.322 0.1450 

Armagh_Banbridge_Craigavon 0.7670 0.4426 2.045 0.1231 

CausewayCoast_Glens 0.8148 0.4439 1.924 0.112 

DerryCity_Strabane 0.4627 0.5070 1.665 0.087 

Fermanagh_Omagh 1.027* 0.4448 3.551 0.218 

MidUlster 1.101 0.4211 2.994 0.188 

Mid_EastAntrim 1.312 0.4507 3.560 0.218 

NewryMourne_Down 0.9722 0.4271 2.301 0.143 

Male -0.0917 0.184 0.990 -0.001 

Married_Cohabiting -1.057 0.1728 0.319 -0.196 

Employed 0.003 0.2976 0.860 -0.025 

Farmer_Fisherman 0.0835 0.2695 0.970 -0.005 

OT -0.2466 0.279 0.998 -0.0002 
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Home Safety -0.2041 0.165 0.799 -0.038 

Local Service 0.5150* 0.2141 1.588 0.079 

Transport 0.3148 0.2217 1.544 0.074 

Warm Homes 0.2430 0.2021 1.246 0.037 

_cons -1.878 0.9286 0.185 
 

   
 

 

/lnsig2u 0.6668 0.831   

sigma_u 1.395 0.580   

Rho 0.371 0.1943   
 

According to the output shown in Table 27, low-income individuals became less socially 

isolated across the rural of both the Antrim & Newtownabbey and Fermanagh and Omagh 

Council areas (18.4% and 2.2% respectively). In addition, if an individual with a low income 

availed of MARA local services (i.e. IT, library and cookery classes etc.), there was a 7.9% 

increase in the probability that 𝑌𝑖𝑡
∗ would shift from 0 to 1.   

For the second subgroup, below, Table 28 and 29 detail all of the independent variables that 

have a significant relationship with the health and social isolation (respectively) of 𝑌𝑖𝑡
∗ - the 

health of MARA participants that were both elderly and disabled.   

Table 28: Measuring the impact of MARA on the health of the disabled elderly.   

 Wald chi2(24)      =     49.05 

 

Log likelihood  = -433.44996 Prob > chi2        =     0.0008 

 

Disabled_Elderly_Health Coef. Std. Err. Odds Ratio Marginal Effects    
 

 

Antrim_Newtown 0.607 0.514 1.8349 0.0730 

ArdsNorthDown 0.281 0.473 1.3245 0.0338 

Armagh_Banbridge_Craigavon -0.487 0.437 0.6138 -0.0586 

CausewayCoast_Glens 0.1416 0.4262 1.1521 0.0170 

DerryCity_Strabane 0.3960 0.4731 1.4859 0.0476 

Fermanagh_Omagh -0.165 0.4341 0.8473 -0.019 

MidUlster 0.1321 0.3903 1.1412 0.0158 

Mid_EastAntrim 0.1323 0.4382 1.1415 0.0159 

NewryMourne_Down 0.3973 0.3869 1.4879 0.0477 

Male 0.0085 0.1969 1.0085 0.0010 
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Married_Cohabiting -0.055 0.1931 0.9463 -0.0066 

Employed -1.992 0.6001 0.1363 -0.2396 

Farmer_Fisherman -0.1136 0.3003 0.8925 -0.0136 

Low_Income 0.0598 0.2412 1.0616 0.0072 

Income_15to19999 0.0897 0.2751 1.0939 0.0107 

Income_20to24999 -0.501 0.3798 0.6053 -0.0603 

Income_25to29999 0.3458 0.3865 1.4132 0.0416 

OT 0.7937* 0.2521 2.2116 0.0954 

Home Safety 0.6127* 0.1851 1.8455 0.0737 

Local Services 0.2172 0.2335 1.2426 0.0261 

Transport 0.0548 0.2457 1.0563 0.0065 

Warm Homes 0.2674 0.2130 1.3066 0.0321 

_cons -2.145 0.4238 0.1170  

     

/lnsig2u -12.835 31.470   

sigma_u .00163 .02569   

Rho 8.10e-07 .00002   
 

The significance of the three MARA treatment variables unique to 𝑌𝑖𝑡
∗ is as follows: if the 

current subgroup received OT treatment, there was a 9.5% increase in the probability that 

𝑌𝑖𝑡
∗ = 1  – and a 7.4% increase in the probability 𝑌𝑖𝑡

∗ = 1|𝑋3 = 1 (home safety improvements). 

In addition to health, when measuring the impact of MARA on the social isolation of the 

disabled elderly, three MARA treatment variables17 (𝑋2, 𝑋3 & 𝑋5) had a significant 

relationship with (𝑌𝑖𝑡
∗) – as shown below in Table 29.  

Table 29: Measuring the impact of MARA on the social isolation of the disabled elderly.   

 Wald chi2(24)      =     53.07 

 

Log likelihood  = 450.76645 Prob > chi2        =     0.0002 

 

Disabled_Elderly_Isolation Coef. Std. Err. Odds Ratio Marginal Effects    
 

 

Antrim_Newtown 0.7961 0.5021 2.6272 0.1355 

ArdsNorthDown 0.0926 0.4727 1.2360 0.0297 

Armagh_Banbridge_Craigavon -0.021 0.4087 1.0301 0.0042 

CausewayCoast_Glens -0.1663 0.4359 0.8101 -0.0295 

                                                             
17 No interaction terms were significant in this model. 
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DerryCity_Strabane 0.0114 0.4836 1.2569 0.0321 

Fermanagh_Omagh 0.1871 0.4153 1.5297 0.0596 

MidUlster 0.2984 0.3838 1.3512 0.0422 

Mid_EastAntrim 0.2523 0.4286 1.3271 0.0397 

NewryMourne_Down 0.2233 0.3940 1.1253 0.0166 

Male 0.2945 0.1891 1.3454 0.0416 

Married_Cohabiting 0.0053 0.1878 0.9594 -0.0058 

Employed -1.3593 0.4489 0.2734 -0.1819 

Farmer_Fisherman -0.2984 0.3080 0.6202 -0.0670 

Low_Income -0.0516 0.247 1.1921 0.0247 

Income_15to19999 0.2856 0.2720 1.4675 0.0538 

Income_20to24999 -0.8214 0.4032 0.4554 -0.1104 

Income_25to29999 -0.0218 0.4008 1.1282 0.0169 

OT 0.9596* 0.2486 2.7742 0.1431 

Home Safety 0.3067* 0.1782 1.3435 0.0414 

Local Services 0.0898 0.2365 1.0623 0.0085 

Transport 0.4464* 0.2263 1.7475 0.0783 

Warm Homes 0.1299 0.2170 1.0483 0.0066 

_cons -2.087 0.6133 0.1275  

     

/lnsig2u 0.0547 0.9051   

sigma_u 1.027 0.4651   

 Rho .2430 .1665   
 

 

In the above model, when 𝑋2 = 1, the marginal effects report a 14.3% increase in the 

probability that 𝑌𝑖𝑡
∗ = 1. Similarly, there is a 4.2% increase in the probability that 𝑌𝑖𝑡

∗ =

1|𝑋3 = 1, and finally, when 𝑋5 = 1 there is a 7.8% increase in the probability that they would 

become less socially isolated. 

4.6 Aim 3: Measuring the Geographical Impact of MARA 

In the current study, aim three is concerned with measuring the impact of MARA on the 

health and social isolation of individuals living in western NI and in border areas; the following 

section provides a breakdown and interpretation of the binary logistic regression output of 

the impact of MARA on the health and social isolation of individuals living in these areas. 
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4.6.1 Western NI: 

Firstly, below, Table 30 and 31 detail the output of all independent variables18 that have a 

statistically significant relationship with the health and social isolation of the individuals living 

in western NI respectively: 

Table 30: Measuring the impact of MARA on the health of individuals living in Western NI. 

 Wald chi2(24)      =     36.09 

 

Log likelihood  = -407.89924 Prob > chi2        =     0.0010 

 

West_NI_Health Coef. Std. Err. Odds Ratio Marginal Effects    
 

 

Age_60plus 0.4556* 0.2752 1.6421 0.0569 

Male -0.1654 0.2102 0.8394 -0.0201 

Married_Cohabiting 0.0449 0.2073 1.062 0.0070 

Employed -0.2447 0.3613 0.815 -0.0234 

Farmer_Fisherman 0.5617* 0.2643 1.8034 0.0676 

Low_Income -0.2601 0.2389 0.8439 -0.0195 

Income_15to19999 -0.7579 0.3007 0.5199 -0.0750 

Income_20to24999 -0.8342 0.3915 0.4731 -0.0858 

Income_25to29999 -0.3908 0.4201 0.7493 -0.0331 

OT -0.0872 0.3103 0.8957 -0.0126 

Home Safety 0.6000* 0.1917 1.8266 0.0691 

Local Services 0.4496* 0.2269 1.5752 0.0521 

Transport 0.1345 0.2566 1.151 0.0162 

Warm Homes -0.1770 0.2477 0.7983 -0.0258 

_cons -2.4664 0.4288 0.0965  

     

/lnsig2u -1.3243 1.4778   

sigma_u 0.5157 0.3811   

Rho 0.0748 0.1023   

 

This model output reports a 5.7% increase in the probability that the health of individuals 

aged 60+ years old living in western NI would improve; also, the same effect applies to 

farmers and fishermen – by 6.7%. Additionally, this output also reports that if an individual 

                                                             
18 No interaction terms were significant in both model measuring the impact of MARA in western NI.  
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living in western NI received MARA home safety support, there was a 6.9% increase in the 

probability that 𝑌𝑖𝑡
∗ = 1|𝑋3 = 1. Additionally, the marginal effects report a 5.2% increase in 

the probability that 𝑌𝑖𝑡
∗ = 1 when the dummy variable Local Services shifts from 0 to 1. 

Furthermore, when this model is manipulated to measure the impact of MARA on the social 

isolation of those living in western NI (𝑌𝑖𝑡
∗), one socio-demographic variable and two MARA 

treatment variables proved to have a significant relationship with 𝑌𝑖𝑡
∗. 

Table 31: Measuring the impact of MARA on the social isolation of individuals living in 

Western NI. 

 Wald chi2(24)      =     26.98 

 

Log likelihood  = -458.74457 Prob > chi2        =     0.0289 

 

West_NI_Isolation Coef. Std. Err. Odds 

Ratio 

Marginal Effects 

   
 

 

Age_40to59 0.9182 0.7980 2.2630 0.1174 

Age_60plus 1.0550 0.7883 2.2020 0.1135 

Male 0.1275 0.1884 1.1636 0.0218 

Married_Cohabiting -0.1713 0.1895 0.7888 -0.0341 

Employed -0.1292 0.3184 0.7779 -0.0361 

Farmer Fisherman 0.8806* 0.2465 2.0302 0.1018 

Low_Income 0.2074 0.2435 1.4452 0.0530 

Income_15to19999 0.1794 0.2783 1.2698 0.0343 

Income_20to24999 -0.0836 0.3622 0.8906 -0.0167 

Income_25to29999 0.3416 0.3950 1.5219 0.0604 

OT 0.0093 0.2752 1.1610 0.0215 

Home Safety 0.1906 0.1741 1.2140 0.0279 

Local Services 0.4336* 0.2185 1.5438 0.0624 

Transport .3505* .2217 1.419 .0504 

WarmHomes -0.2068 0.2265 0.7866 -0.0345 

_cons -2.8641 0.9076 0.0664  

     

/lnsig2u -0.2306 0.9435   

sigma_u .8911 .4204   

Rho .1944 .1477   
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Evidently, there is a 10.2% in the probability that farmers and fishermen would become less 

socially isolated subsequent to MARA. Moreover, when the dummy variable 𝑋4 (Local 

Services) shifts from 0 to 1, there is a 6.3% increase in the probability that 𝑌𝑖𝑡
∗ = 1|𝑋4 = 1, 

additionally, when 𝑋5 (Transport) takes a value of unity, there is an 5.1% increase in the 

probability that 𝑌𝑖𝑡
∗ = 1|𝑋5 = 1. 

4.6.2 Border Areas:  

When measuring the impact of MARA on the social isolation of individuals living within 

border areas, notably, no covariates were significant. For health however, as shown in Table 

32, two variables had a statistically significant relationship with 𝑌𝑖𝑡
∗.  

Table 32: Measuring the impact of MARA on the health of individuals living in a border 

area. 

 Wald chi2(24)      =      23.83 

 

Log likelihood  = -293.03814 Prob > chi2        =     0.0681 

 

BorderArea_Health Coef. Std. Err. Odds Ratio Marginal Effects    
 

 

Age_60plus -.0724 .2991 .8711 -.0099 

Male -0.565* 0.2707 0.5888 -0.0299 

Married_Cohabiting 0.5251 0.2589 1.6097 0.0269 

Employed -0.7537 0.4749 0.4625 -0.0436 

Farmer_Fisherman 0.4440 0.3316 1.6038 0.0267 

Low_Income -0.1938 0.3108 0.9348 -0.0038 

Income_15to19999 -0.2788 0.3573 0.8346 -0.0102 

Income_20to24999 -0.2012 0.4250 0.9148 -0.0050 

Income_25to29999 -0.9703 0.6574 0.4350 -0.0470 

OT -1.1521 0.5345 0.3336 -0.0620 

Home Safety 0.3560 0.2328 1.4301 0.0202 

Local Services 0.5072* 0.2769 1.6761 0.0292 

Transport -0.2068 0.3477 0.8198 -0.0112 

Warm Homes 0.0835 0.2857 1.0560 0.0031 

_cons -19.106 2670.88 1.39e-07  

     

/lnsig2u -1.1473 1.5099   

sigma_u 0.5635 0.4254   

Rho .0880 .1211   



139 
 

 

Similar to model two, the output in Table 32 demonstrates that the health of men living in a 

border area worsened of the MARA time-period. Furthermore, this model output also 

specifies that if an individual living in a designated border area utilized any of their MARA 

local services there was a 2.9% increase in the probability that they would gain an 

improvement in health, or that 𝑌𝑖𝑡
∗ = 1|𝑋4 = 1.  

4.7 Aim Four: Measuring the Relationship Between Rural Health & Rural Social 

Isolation 
 

The final aim of the current study measures what effect reduced levels of social isolation has 

on health. Here, models one is simply revised with one extra independent: Social Isolation. 

Below, Table 33 illustrates the results when modelling health as a function of levels of social 

isolation. 

Table 33: Measuring the impact of reduced levels of social isolation on individual health.   

 Wald chi2(25)      =     56.71 

 

Log likelihood  = -660.28508 Prob > chi2        =    0.0003 

 

Health Coef. Std. Err. Odds Ratio Marginal Effect    
 

 

Age_40to59 0.5451 0.4777 1.7690 0.1383 

Age_60plus 0.3774 0.4716 1.6316 0.1187 

Antrim_Newtown 0.6822 0.4227 1.7907 0.1413 

ArdsNorthDown 0.2343 0.3631 1.2289 0.0500 

Armagh_Banbridge_Craigavon -0.3605 0.3164 0.6680 -0.0978 

CausewayCoast_Glens 0.1999 0.3111 1.1888 0.0419 

DerryCity_Strabane 0.5521 0.3610 1.7734 0.1389 

Fermanagh_Omagh 0.2595 0.3256 1.1641 0.0368 

MidUlster 0.2833 0.2921 1.3256 0.0683 

Mid_EastAntrim 0.1968 0.3288 1.2133 0.0469 

NewryMourne_Down 0.5599* 0.2919 1.5234 0.1021 

Male -0.1752 0.1506 0.8307 -0.0449 

Married_Cohabiting 0.1219 0.1524 1.1680 0.0376 

Employed 0.3203 0.2331 1.5549 0.1070 

Farmer_Fisherman -0.0451 0.2135 1.0340 0.0081 
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Low_Income -0.1133 0.1923 1.0248 0.0059 

Income_15to19999 -0.1829 0.2187 1.0144 0.0034 

Income_20to24999 -0.3128 0.2629 0.9170 -0.021 

Income_25to29999 -0.2427 0.3133 0.9444 -0.0138 

SocialIsolation 0.6095* 0.1471 1.7593 0.1370 

OT 0.2283 0.2307 1.1743 0.0389 

Home Safety 0.4183* 0.1403 1.4741 0.0941 

Local Services 0.4183* 0.1880 1.5256 0.1024 

Transport 0.1940 0.1983 1.1805 0.0402 

Warm Homes 0.3367* 0.1705 1.3324 0.0696 

_cons -1.9647 0.6207 0.1730  

     

/lnsig2u -0.9010 0.8058   

sigma_u .637306 .25678   

Rho .109890 .07882   

 

It is clear from this model output that when Social Isolation shifts from 0 to 1, or when an 

individual becomes less socially isolated, there is a 13.7% increase in the probability that such 

an individual will gain an improvement in health –  𝑌𝑖𝑡
∗ = 1. It is also notable that in this 

model, only 10.9% of the variance across 𝑌𝑖𝑡
∗ is due to serial correlations.  

4.8 Model Fit:  

In STATA, a Pearson’s chi-square test was carried out in addition to a link-test for both models 

one and two – to measure any misspecifications within each model. The output of each test 

for the two primary econometric models is provided below:  

Model one: Logistic model for Health, goodness-of-fit test 

Number of observations =              1031 

Number of covariate patterns =       782 

Pearson chi2(757) =                         787.90 

Prob > chi2 =                                   0.2116 
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Table 34: Logistic model for Health – Link-test (Model one)  

 

Health 
 

Coef. 
 

Std. Err. 
 

z 
 

P>z 
 

[95% Conf. 
 

Interval]        

_hat 0.9734675 0.2290023 4.25 0 0.5246314 1.422304 

_hatsq -0.0406841 0.2563882 -0.16 0.874 -0.543196 0.461828 

_cons 0.0025206 0.0825775 0.03 0.976 -0.159328 0.16437 

 

Model two: Logistic model for Social Isolation, goodness-of-fit test 

Number of observations =              1031 

Number of covariate patterns =      782 

Pearson chi2(757) =                        792.78 

Prob > chi2 =                                  0.1782 

 

Table 35: Logistic model for Social Isolation – link-test (Model two) 

 

Health 
 

Coef. 
 

Std. Err. 
 

z 
 

P>z 
 

[95% Conf. 
 

Interval]        

_hat 1.002038 .1231178 8.14 0.000 .7607315 1.243345 

_hatsq .0667079 .1703928 0.39 0.695 -.2672558 .4006716 

_cons -.0184671 .0800273 -0.23 0.818 -.1753177 .1383834 

 

Pearson’s chi-square testing for both models one and two demonstrate that both models fit 

the data robustly. Indeed, both models exceed the crucial significance threshold greatly 

(>0.05), meaning that the design and make-up of both models are foremost when estimating 

the impact of MARA on rural health and social isolation in rural NI respectively. What is more, 

Table 34 and 35 indicate a very high level of specification among models one and two, that 

is, the variable _hatsq has no predictive power, which means both models are specified 

correctly to estimate the impact of MARA.  

4.9 Results Conclusion:  

Through tabular and graphical analysis, this chapter has carefully demonstrated which 

sociodemographic group(s) were able to utilize MARA the most. Primarily, these included the 

elderly, females, those who are retired, those who were married/cohabiting and residents of 
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the Newry, Mourne & Down and Mid Ulster council areas. More specifically, it may be 

noteworthy that elderly females alone accounted for over half (51.1%) of the MARA dataset.  

This chapter also presented the output for each econometric model that was used for each 

research aim. Firstly, model one found that improvements in home safety, home energy and 

participation in local community services had the biggest impact on individual health – with 

interaction terms showing the prodigious impact of MARA on the health of males and farmers 

and/or fishermen. Secondly, the output from model two proved that improvements in rural 

transport and participation in community events reduced levels of social isolation.  

The impact of MARA on the health and social isolation was consistently positive for all 

research subgroups, with the exception of those living in border areas – at least in terms of 

social isolation. Interestingly, the results from aim four demonstrated the unique relationship 

between health (levels of poverty) and social isolation, more specifically, it illustrated the 

positive impact that lower levels of social isolation has on individual health. 
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CHAPTER 5: DISCUSSION 

5.1 Introduction: 

 

The following section of this thesis provides an interpretation and justification of the research 

results, allowing inference of the findings for each research aim. Specifically, it investigates 

and scrutinizes the consistencies or dissimilarities between both the research’s theoretical 

models and results. From this, a critical assessment of how the research results will add to 

the fields of rural development, poverty and social isolation will be provided. Moreover, the 

results will be assessed in conjunction with findings from similar studies within the literature, 

to identify any significant patterns or trends within the aforementioned fields.  

5.2 Health Changes: 

A notable 42% of respondents reported an improvement in self-rated health subsequent to 

MARA, although, here, MARA’s impact is not estimated. Moreover, in model one, three 

socio-demographic variables were unique to health; however, this significance may not be 

attributable MARA. Nonetheless, the output shows that the health of residents from the 

Antrim & Newtownabbey, Derry City & Strabane and Newry, Mourne & Down Council areas 

improved over the MARA time-period by 16.9%, 16.1% and 10% (respectively).  

Notwithstanding the above, worryingly, model one illustrates that the health of men 

worsened over the same period by 4.6%. This problem is given some reasoning by the 

European Commission (2011) who found that male gender plays a significant role in the 

lifestyles and behavioural choices that put men at greater risk of ill-health (as cited by Galdas, 

2013). Additionally, Alston and Kent (2008) found that the stoicism so typical of normative 

rural masculinity (although beneficial in many ways) prevents men from seeking help when 

their health is severely compromised – which makes the problem more severe for rural men. 

Thus, there is a combination of factors ranging from the obvious nature of rural life, limited 

infrastructure and job opportunities, more effort required to access community events, 
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frequent political impasses, Brexit, to the more in depth societal changes, which challenge 

conventional rural masculinity; pressures on the patrimony, bequest and financial values of 

small family farms collectively create a challenging paradigm for NI’s rural male population.  

5.2.1 Impact of MARA on Health:  

MARA was designed to aid the pursuit of ameliorating rural poverty in NI, by improving the 

health and well-being of the most deprived and disadvantaged individuals within rural areas. 

According to the first theoretical model developed in Figure 8, the current study 

hypothesised that if an individual received any form of MARA treatment there would be a 

significant improvement in their health as a result (𝐇𝟏). Using probability modelling, the 

senseful results from the binary logit provided in Table 21 not only illustrate the success of 

MARA, but specify the three forms of MARA support that improved the health of participants 

and subsequently reduced rural poverty in NI. These three significant interventions were:  

i. Home safety (X2) 

ii. Local services (X3) 

iii. Warms homes (X4)  

Firstly, the significance of the relationship between home safety and health signifies the 

influence of regular home emergency alarm checks and repairs including; fire safety & carbon 

monoxide, gas appliances, electrical safety and improvements in home security on the health 

of residents in rural NI – accounting for a 9.2% increase in the probability of health 

improvements. Clearly, this finding is on par with the natural fact that improvements or 

provisions in home safety equipment, education or measures will reduce the risk of accident 

and injury.  

To claim that home safety measures offered by MARA targeted the vulnerable elderly would 

be a rational assumption, this assumption is not limited to modern thought; earlier work by 

Josephson (1991) found that accidental injuries from falls account for substantial morbidity, 

immobility, and mortality among older persons, particularly among the frail and functionally 
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impaired population most likely to be receiving home health care – a group very familiar to 

the MARA initiative. Yet, research measuring the impact of improvements in home safety on 

rural health, young or old, is very limited. Nonetheless, similar to the current study, research 

by Pega et al. (2016) examined potential health gains from home safety assessment and 

modifications (HSAM) for reducing injurious falls in older people, finding that the provision 

of a HSAM intervention produces considerable health gain among older people.  

With a focus on child health, a larger study by Kendrick et al. (2013) (composed of 98 separate 

studies) using meta-regressions and pooled odds ratios evaluated the effectiveness of home 

safety education with the provision of low cost, discounted or free equipment – a method 

practically identical to MARA’s approach. The authors concluded that home safety 

interventions with the provision of safety equipment, particularly home emergency alarms 

(i.e. smoke alarms: OR 1.81, 95% CI) are effective in increasing a range of safety practices. It 

is clear that the findings of the current study simply reiterate these research findings 

concerning the simple relationship between limiting home safety injury/risk and health.  

An interesting finding evinced from the results of model one is the impact of improved access 

to an individual’s community services on heath.  What can be derived from the output of the 

dummy variable Local Services in model one is the importance of community services such 

as education, arts, library classes, IT classes and day care facilities on individual health. Here, 

the fact that there is a notable 11.1% increase in the probability that 𝑌𝑖𝑡
∗

= 1 if an individual 

utilizes any of the aforementioned community services reinforces support for MARA as an 

effective rural development programme– evidently imposing a rejection of the 𝐇𝟎.  

Several studies have researched the potential health benefits of participating in community 

services and events which are similar to MARA, a case study by Pearce et al. (2016) collected 

self‐reported questionnaire data on mental and physical health, well‐being and social 

bonding following community based adult education classes; focusing on singing, creative 
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writing and crafts. The study found that physical and mental health and satisfaction with life 

significantly improved over a seven-month period for those who participated in such classes. 

The study also highlighted that group singing improves health and well-being and cohesive 

social networks also positively influence health, it concluded that feeling part of a group 

particularly yields health and well-being benefits (Pearce et al. 2016), this is a similar finding 

of model one within the current study.  

The scale of fuel poverty in rural NI and the benefits of improved home heating outlined in 

the theoretical framework, added credibility to the theoretical model and subsequent 

hypothesis testing for aim one. In addition, according to Shrubsole et al. (2015) in the UK, 

programs and policies are being employed that aim to increase dwelling airtightness and 

increase fabric performance through the provision of insulation, glazing upgrades and 

improvements in heating systems – with MARA being a prime example in NI.  

MARA also offered advice and guidance on possible every-day energy efficient and energy 

saving techniques in households. Several studies have measured the impact of such, for 

example, Li et al. (2018) found that one popular method for reducing the peak load and 

electricity cost is to shift the power demand from peak to off-peak hours, whilst Kantarci & 

Mouftah (2011) concluded that simply scheduling the appliances would minimize the energy 

expenses of the consumers and reduce the peak load of the household. A similar study by 

Collotta & Pau (2015) where the consumer was involved in the choice of switching on/off of 

home appliances, to reduce peak load and electricity bill by shifting the appliance’s operation 

supported Kantarci & Mouftah’s (2011) findings.  

In light of these points, upon looking at the various services/support offered by MARA, 

theoretically, home energy improvements would have the biggest impact on health as 

energy‐efficiency interventions have the potential to improve people's health and to lift 

people out of fuel poverty (Rugkåsa et al. 2007). The results from the current study concur. 
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The significance of the ME for Warm Homes in model one indicates an improvement in health 

by 7.4% as a result of financial grants and/or guidance to improve home heating and energy 

efficiencies. This makes good sense to an economist; it is natural thinking that a warmer 

home will be beneficial to one’s health due to the obvious benefits of heating improvements, 

but also the financial savings with a more energy efficient home.  

Coupled with the benefits of home energy improvements, such as better air quality and 

temperature control which reduce risks of cardio and respiratory related diseases (see 

theoretical framework – Chapter Two), the contribution that residential homes can make in 

lowering national energy consumption and increasing energy efficiency is important. 

Moreover, there is a large amount of evidence that economic factors (bill reductions) 

motivate energy efficiency, which can help design subsidy mechanisms to promote energy 

saving (Dato, 2017) – just like MARA did. It reached out to homes with poor heating 

equipment or with major heat loss problems and provided subsidies to aid equipment repair 

or replacement whilst simultaneously providing advice on energy saving. Thus, through these 

methods, MARA improved rural health but also concurrently lowered national energy 

consumption and improved energy efficiencies.     

5.3 Measuring the Impact of MARA Using Interaction Terms: 

Thus far, focus has been placed on which MARA intervention has had the biggest impact on 

individual health, but in order to determine which specific group of individuals gained the 

biggest improvement in health from MARA, one must turn to the model interaction terms 

provided in tables’ 22 and 23.   

The results from model one indicated a decline in men’s SRH health over the MARA time-

period, however, the interaction term Male#MARA provided in Table 22 shows that although 

men’s health declined, the health of those that received at least one form of MARA support 

actually improved. In fact, these men were 1.5 times more likely to gain an improvement in 
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health compared to those who received no MARA support. This result adds strong credit to 

MARA, given the longstanding unfortunate reality that men are notoriously difficult to reach 

out to for health care practices. Galdas (2013) austerely stated that ‘men do not visit the 

doctors… and the stereotype of men being less likely than women to attend primary health 

services is borne out in the research evidence.’ This finding would reinforce the result from 

model one, where in the absence of an interaction term, men’s health declined.  

Further to the above, in NI, quantitative research conducted by Richardson et al. (2013) 

surveyed various organisations (𝑛 = 70) as part of the Young Men and Suicide Project, the 

research found that males in NI are at a distinct gender disadvantage in terms of health and 

well-being, and are five times more likely to die by suicide. Additionally, these findings 

dovetail with the conclusions from the European Commission (2011) in that rural young men 

face difficulties in recognising and acknowledging their feelings, which is primarily a result of 

traditional masculine ideology and machismo.  

These points may accuse conventional health care systems of inadequacy, at least, when 

considering the health and well-being of rural men, begging the question: how does health 

policy design and implementation tackle the problem of reaching out to men – particularly 

young men? In response, White et al. (2011) have argued that public and policy action to 

improve men’s health should target marginalized men, men from minority populations, a 

perfect example in NI would be men from under-resourced rural areas. This argument is 

furthered by Galdas (2013), who concluded that effectively addressing men’s health is to 

empower men to access primary care by providing services that are accessible, acceptable 

and responsive to their needs – a more individual specific service. This adjustment to health 

care design is reflected within MARA, as a result, it not only managed to reach out to rural 

men in rural NI, but through targeted interventions such as OT and home energy 

improvements it subsequently improved their health.    
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Notwithstanding these results, despite qualitative research by Fisher et al. (2011) finding that 

being female was a factor of social isolation, more recent work by Ambrey et al. (2017) using 

panel models discovered that women are more likely to have frequent social interactions 

with friends or family than men, and what is more, on average, women consistently report a 

higher sense of belonging than men. Paradoxically, results from the current study were 

unable to prove any impact of MARA on the isolation of men in rural NI.  

The second interaction term (see Table 23) measures the impact of MARA on the health of 

one of the most increasingly vulnerable groups in rural NI: farmers/fishermen. Rapid changes 

in demand for their produce, unpredictable weather patterns, loss of consumer trust, 

concerns over environmental and animal welfare, infinite working hours and limited access 

to health services make this group exposed to various health risks including but not limited 

to mental health problems.  

The above issue is found particularly within the UK where, during the period 1993–2008, the 

relative suicide rate among farmers was 1.5–2.5 times higher than among the non-farming 

population (see Hounsome et al. 2012). For Fraser et al. (2005), possible explanations include 

fluctuating economic prospects, self-reliant cultures and poor access to mental health 

services. Further to these contributions, looking specifically at Ireland, for men young men 

involved in farming work, through stakeholder surveys (𝑛 = 75), Richardson et al. (2013 pg. 

69) found that young men are expected to be ‘self-sufficient, inherit a farm and deal with the 

associated pressures without seeking help from outside – there is a culture of bottling-up 

problems rather than seeking help.’  

These findings add justification to the output of the interaction term measuring the impact 

of MARA on the health of farmers/fishermen in NI, wherein, those who utilized at least form 

of MARA support were 1.9 times more likely to gain an improvement in health compared to 

those farmers/fishermen that did not. This is valid because MARA tackled the stigma that 
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surrounds this group from seeking health care and support through an individualist 

approach. Furthermore, by bringing health care assessments, support and treatment to their 

homes, farmers/fishermen could avoid the ‘hassle’ of booking/attending medical 

appointments and without challenging any traditional masculine ideology – an approach 

similar to MARA’s highly successful sister programme: the FFHCP.  

5.4 Changes in Levels of Social Isolation: 

One of the central drivers that funded MARA was to tackle and reduce the scale of social 

isolation across rural NI. From the descriptive statistics provide in Table 18, it is evident that 

just over half of all MARA participants became less socially isolated subsequent to the 

programme. This notable statistic is reinforced through the significance of the socio-

demographic variables in model two, presented in Table 24 – albeit, in the absence of an 

interaction term, these results may not be attributable to MARA. What is known however, is 

that over the MARA time-period, individuals aged between 40-59 years old became less 

socially isolated by 22.5%, whilst the elderly also became less socially isolated by 14.8%. In 

addition, there were reduced levels of social isolation across the rural of the Antrim and 

Newtownabbey Council area, similarly, individuals with a low annual income (<£14,999) 

revealed that they feel more socially connected subsequent to MARA.  

5.4.1 Impact of MARA on Social Isolation: 

On the grounds of a robust theory supported by a second theoretical model (see Figure 9), 

this research hypothesized that if an individual received MARA rural transport support, 

helping them to attend community events, they would become less socially isolated. Here, 

the results from model two (see Table 24) subsequently reject of the 𝐇𝟎.  Model two evinces 

that if a MARA participant received rural transport support, there is a 20.7% increase in the 

probability that they would become less socially isolated. What is more, according to the 

output of the binary logit model (Table 24), if an individual exploited any of the 
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local/community services identified by MARA, there is a 7.3% increase in the probability that 

they would also become more socially connected. Both outputs allow one to argue that the 

social benefits of attending community events (X3) is a product of improved rural transport 

(X6).  

Looking specifically at the relationship between social isolation and transport, as per the 

theoretical framework and model outlined in Chapter Two to claim that improved transport 

policy will have a significant impact on rural social exclusion in the UK is a valid argument, 

especially for the elderly. In the UK, various literatures have looked at the impacts and 

implications triggered by social isolation for the elderly (see Victor et al. 2000, Victor et al. 

2008 & Barnes et al. 2006); but research looking at implications for the rural elderly is limited.  

For the elderly, living the rural life may intensify the natural burden and disadvantages 

associated with ageing, creating what has been referred to as a double jeopardy for older 

rural residents. This scenario gains momentum through work by Hawton et al. (2010 as cited 

by Victor et al. 2003), who found that in the UK, between 11 and 17% of those aged 65 years 

or over are socially isolated. This is common with other research, even within NI, for example, 

research by Heenan (2011) interviewed 35 older people aged 65, and who are members of a 

NI rural community-based initiative for older people (Young at Heart) aiding transport 

difficulties. Although the research struggled to find male participants, the findings revealed 

that many of the women had never learned to drive and some did not own a car – arguing 

that limited transport represents a significant challenge to maintaining an active lifestyle. 

Nonetheless, conclusions revealed improved transport services helps to tackle exclusion and 

ensures older people can influence the development of the areas in which they live (Heenan, 

2011).  

Looking more specifically at the rural, Hawton et al. (2010) employed multiple regression 

analyses (forward step-wise technique) to measure the scale of social isolation among the 
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rural elderly (𝑛 = 393) in Devon, England. Here, the results showed that 24% of participants 

were classified as ‘socially isolated’ and 17% as ‘severely socially isolated’. In addition to this 

work, through qualitative and quantitative research methods (structured and semi-

structured interviews), subgroups and a postal survey (𝑛 = 35), Walsh and O’Shea (2008) 

looked at the impact of participation in community/social events and the facilitation of a 

mini-bus transport system for the rural elderly in Co. Meath, Ireland – a service very similar 

to MARA rural transport support. The researchers found such services activated a substantial 

contribution to members’ well-being and community competence and cohesion, concluding 

that the engagement of older people within community-based organisations can yield 

significant benefits for social cohesion (Walsh and O’Shea 2008). These findings dovetail with 

the results provided in Table 22, and demonstrates how improved rural transport facilitates 

improved attendance and social interactions at community events in rural areas.   

Transport was unique to the social connectedness of MARA participants, but a simple 

adjustment to model two (see Table 25) enabled a more thorough analysis of the benefits of 

the two forms of MARA transport support: provision of smart passes and CRTP membership. 

Notably, Table 25 illustrates that receiving a smart pass had no impact on levels of social 

isolation; however, becoming a member of a CRTP reduced levels of same by 14.1%. Crucially, 

this probability output indicates that the impact of MARA transport support on rural NI was 

exclusively a result of the services provided by NI’s rural CTRPs. What is noteworthy however, 

is that despite the importance of CRTPs’ in tackling rural isolation, for many, they are not 

accessible without a smart pass. On the other hand, although the smart pass enables rural 

dwellers free access to public transport, “free public transport is meaningless in a rural area 

poorly served by public transport” (Heenan, 2006 pg.382).  

The essentialness of CRTPs in reducing social isolation in rural NI is not limited to the current 

study, indeed, it is reflected strongly in Hagan’s (2018) research, which, through qualitative 
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research methods evaluated the impact of the Easilink (see Table 4) CRTP in NI. All 

interviewees were between 62 and 87 years old and had been using the CRTP service for an 

average of five years and nine months (Hagan, 2018 pg.2). Initially, the research interviews 

revealed the main drivers for using the service, these included: bereavement (loss of 

individual’s car driver), reduced mobility, rural living or just becoming aware of the 

convenient service. Participants then revealed what they use the service for: formal activities 

such as shopping and medical appointments and informal activities such as social clubs and 

local services (Hagan, 2018 pg.12). The research concluded on the vital importance of CRTPs, 

emphasizing that the service helps mediate health and well-being vulnerabilities in later life, 

addresses psychological benefits and has created a welcome informal social community hub 

for its users (Hagan, 2018 pg.16). 

Coupled with Hagan’s (2018) research, a report conducted by Gauge NI used both 

quantitative and qualitative research methods to evaluate the benefits of CRTPs in NI and 

the social return on investment from such. The report found that every £1 invested in CRTPs 

achieves a social return of £12, over a 5-year period (Gauge NI, 2015). It also found that the 

11 CRTP in NI increase independence, improve access to services, improve physical health, 

mental health, reduce social isolation, and promote employment. The analysis also identified 

the important positive effect that the partnerships have in the wider community in terms of 

reducing car journeys, environmental savings (reduced CO2 emissions), improved road safety 

(reduced vulnerable drivers on roads) and sizeable gross value added in terms of job creation 

and volunteering contribution (Gauge NI, 2015 pg.3-5).  

Further to these studies, for Mcdonagh (2006), one of the few positive policy responses to 

the rural transport problem and issues of exclusion in Ireland has been the introduction of 

the rural transport initiative (RTI), an initiative with similarities to MARA rural transport 

support (CRTPs). Ireland’s RTI was a six-million-euro government commitment to improving 
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public transport in rural areas through the use of community led organisations. Quantitative 

research by Mcdonagh (2006) surveyed these organisations to shed light on the usage of 

rural transport in Ireland, the results indicated that those requiring rural transport support 

were the elderly; those in need of medical services, unemployed and young people, and 

public transport was inadequate and in many cases non-existent for the rural.  

Despite this, there was high regard for the various schemes provided through the RTI, 

respondents spoke of their experiences, ‘the freedom which such schemes offered 

(particularly the demand–responsive models); the restoration of independence that it gave 

and indeed the new social avenues that it opened up.’ Responses to questions regarding such 

initiatives included: ‘God send’, ‘worth every penny’, ‘new lease of life’ and ‘something to 

look forward to each week’ (Mcdonagh, 2006). 

More recent quantitative research by Walsh et al. (2010) has built upon the work of 

Mcdonagh (2006), this study looked at rural transport difficulties in three sites across Ireland, 

respondents identified transport as the most significant issue, particularly for older people 

and what is more, participants praised the dial-lift service – a key feature of CRTPs. 

Additionally, respondents also revealed that this service can be expensive, nonetheless, 

when the public bus route suited their needs, the times and frequency of the bus rarely did 

(Walsh et al. 2010) – a problem which is frequently resolved by the dial-lift service.  

These community lead organisation approaches analysed by both Mcdonagh (2006) and 

Walsh et al. (2010) reiterate the importance of the results found in Table 25 within the 

current study. Through the efforts of CRTPs, MARA rural transport support has been a lifeline 

for so many dwellers in rural NI and for some, a positive step from social isolation to social 

connectedness. It is noticeable however, that the main exploiters of such services are 

females, primarily those who are older and the unemployed (i.e. retired).  
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Despite results demonstrating the importance of CRTPs when tackling social isolation, 

remarkably, they are suffering from a continuous problem: funding cuts. The efficiency of 

government spending and the vulnerability of voluntary work has left CRTPs in NI struggling 

financially. The problem of funding cuts for CRTPs in NI is well published in the media, for 

example, Fergus (2016) wrote; ‘more than 24,000 health appointments were attended in the 

last year by people with no access to public transport or a car – thanks to the door-to-door 

transport scheme run by CRTPs across NI… funding has been cut by 33% since 2014, wiping 

more than £1million from the overall community transport budget for NI.’ More specifically, 

as an example, below Table 36 details an 8-year (2011-2019) breakdown of the provision of 

funding, number of trips and cost per trip for the NCCTP.  

Table 36: Changes in funding, number of trips and cost per trip from 2011-2019 for the 

North Coast Community Transport Partnership 

  Funding Trips Cost Per Trip 

Year 
   

2011-2012 £594,283.88 36,062 £16.48 

2012-2013 £550,244.53 40,205 £13.69 

2013-2014 £605,224.00 47,296 £12.80 

2014-2015 £660,717.47 49,398 £13.38 

2015-2016 £500,122.40 44,725 £11.18 

2016-2017 £419,122.40 57,476 £7.29 

2017-2018 £405,151.65 61,708 £6.57 

2018-2019 £405,151.65 60,551 £6.69 
 

The statistics in Table 36 show that the NCCTP have suffered a 31.83% cut in service funding 

since 2011 (2011-2019), this equates to a total loss of £189,132.23 in service funding. 

Furthermore, it can also be derived that although funding has been cut dramatically each 

year since 2011; there has been a dramatic increase for users/customers and trips 

undertaken since 2011. In fact, the number of trips taken each year since 2011 has increased 

by 67.9%, which amounts to an increase of 24,489 trips for the NCCT Partnership from the 
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period 2011 – 2019. Interestingly, Table 36 also illustrates that over the same time-period 

the cost per trip for users within the NCCTP has decreased by almost £10.   

In response to this mounting pressure, a central theme growing within CRTPs is the 

exploitation of volunteer groups/individuals that help CRTPs run their service. Below, Table 

37 provides a breakdown of the number of trips for each of the four NCCTP services that is 

delivered entirely by volunteers over a one-year period (2018-2019).  

Table 37: Changes in Funding, Number of Trips and Cost per Trip from 2011-2019 for the 

North Coast Community Transport Partnership: 

 

The scale of the involvement and efforts of volunteer workers within the NCCT Partnership 

is evident in Table 37; it shows that across the four different services offered by NCCTP; 

volunteers from April 2018 to March 2019 have facilitated 31,561 trips. Additionally, the dial-

a-lift service accounts for 84.2% of this total, and finally, these trips account for 630,533 miles 

covered by volunteers.   

In NI, contributions such as Walsh et al. (2010) have appropriately argued that ‘the current 

information deficits impact on our capacity to support rural communities, particularly the 

elderly,’ whilst Hawton et al. (2010) furthered this argument by recommending that social 

2018/2019 Volunteer Miles  Volunteer Trips  

 DAL SIF DA GROUP DAL SIF DA GROUP 

Apr-18 34720 9018 2265 0 2250 193 151 0 

May-18 40580 11259 1800 0 2554 232 120 0 

Jun-18 42259 12627 2700 0 2521 241 180 0 

Jul-18 33392 12022 1635 0 1858 247 109 0 

Aug-18 34052 11426 2145 0 2060 243 143 0 

Sep-18 35791 13087 2520 0 2049 267 168 0 

Oct-18 43353 15793 2145 0 2632 290 143 0 

Nov-18 44170 17343 3255 0 2546 356 217 0 

Dec-18 29721 12738 1695 12 1697 259 113 4 

Jan-19 36087 13203 2505 8 2039 280 134 1 

Feb-19 35424 13648 2850 0 2076 295 190 0 

Mar-19 38529 11933 2805 18 2272 238 187 6 

  448078 154097 28320 38 26554 3141 1855 11 

Total 63,0533 31,561 
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isolation interventions, such as MARA (and TRPSI), require evaluation. Yet, in the current 

study, coupled with the analysis of various work conducted by Mcdonagh (2006), Gauge NI 

(2015), Hagan (2018) and Walsh et al. (2010), the output of MARA from the results in model 

two have answered this demand, by providing an understanding of what reduces levels of 

social isolation in rural NI: improved rural transport support which enables vulnerable groups 

to access community events.  

5.5 Impact of MARA on Research Sub Groups: 

Building upon aim one, in the current study, aim two measured the impact of MARA upon 

two identified vulnerable groups within rural NI: individuals with a low annual income and 

the disabled elderly. In design and delivery MARA enablers were encouraged to target low-

income families, MARA did this successfully, with 42.4% of individuals within the MARA data 

set having an annual income <£14,999. Low-income individuals are a prevalent trait within 

rural NI, with high levels of dependency on state support; their financial limitations mean 

they find it difficult to have sufficient healthcare, basic well-being requirements (home 

heating, transport etc.) and access to the already limited local community services/events. It 

was hypothesized that through an intervention such as MARA, which provided these 

fundamental services, the health and/or social connectivity of people with a low annual 

income in rural NI would improve – should they avail of at least one form of MARA support.       

The results from the binary logit model in Table 26 show that two variables were unique to 

the health of low-income individuals within rural NI, these were, local services and 

improvements in home heating. Improving the access and participation of this vulnerable 

group to local community services such as day-care and child-care facilities had a significant 

effect on their health – a 5.6% (probability) improvement. In addition, interestingly, when 

modelling the impact of MARA on the social isolation of this same group, the results from 
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Table 27 indicate a 7.9% increase in the probability that they would be less socially isolated 

because of the same intervention (MARA local services). 

The relationship between low-income and participation in community events is not new to 

academic research; earlier work by O’Reilly (1968) examined the relationship between 

income and community event participation in rural areas within the United States, finding 

that social participation patterns of rural residents in community events is influenced by a 

number of factors, primarily reasonable income.  

Furthermore, research by Horodynski and Gibbons (2004) provides a more in-depth 

explanation when looking at the utilities gained through specific amenities offered by MARA 

local services, such as child and day-care facilities. The authors measured (using T-tests and 

chi-square analyses) the challenges faced by rural low-income mothers to effectively interact 

with their children, with the results found a unique relationship between mother-child 

interaction and rural poverty (Horodynski & Gibbons, 2004).  

Looking at both health and isolation, quantitative research by Bolve and Olsen (2006) used 

longitudinal data (𝑛 = 28) collected over a three-year period to examine the challenges 

faced by rural low-income mothers in rural New York State. Their findings suggest that 

transportation difficulties confined some women to their homes, which were physical 

settings offering little opportunity for physical activity and what’s more, rural isolation 

contributed to negative emotional states that some women alleviated by eating. Prior to this 

work, a contribution by McLeod & Shanahan (1993) found that poor mothers spanked their 

children more often, whilst research by Adler et al. (1993) proved that mothers who are poor 

are likely to be less healthy, both emotionally and physically.  

At least, in terms of pecuniary costs, there is a strong association between the effects and 

challenges faced by those who are unemployed and those with a low income. Naturally, low 

income is combined with low levels of financial independence and difficulties in self-provision 
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of every day needs such as home heating, transport and participation in leisure activities – 

not to mention the knock-on effects for dependants. A study by Thompson et al. (2018) 

examining what would help the well-being of low-income families (a priority group within 

MARA) (𝑛 = 471) found that parenting [73% (improved resources)], child healthcare (69%), 

child development and learning (49%), home safety (21%) and enrichment activities (20%) 

were revealed by respondents to be the most desired to improve the lives of low income 

families. Here, the findings of Thompson et al. (2018) support the significance of the findings 

of the current study, in that both find improvements in leisure activities and an affordance 

of improvement in childcare will significantly improve the health of individuals with a low-

income.    

Rational thought will inform that improvements in home heating and energy, especially for 

low-income individuals, will result in improved health – lowering the risks of various health 

related problems triggered by cold/damp homes such as cardio and respiratory related 

diseases and mental health issues. MARA successfully tackled this problem for low-income 

individuals through improvements in home loft insulation, cavity wall insulation and boiler 

replacement grants – which resulted in a 6.9% increase in the probability that their health 

improved.  

Low-income households are arguably most directly affected by rapid increases in energy 

prices, such fluctuations have stimulated support programmes such MARA. It is noteworthy, 

in terms of fuel poverty; the UK and Ireland have similar problems with inefficient homes and 

vulnerable rural groups struggling with the maintenance costs of sustaining home heat. In 

response, various projects have measured the impact of governmental schemes that aimed 

to provide financial security and assistance to the most effected. For example, using cross-

sectional data (𝑛 = 1500), earlier work by Healy and Clinch (2000) examined the scale of fuel 

poverty across Ireland, finding that almost 66% of fuel-poor householders demonstrate cold 
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strain, whilst over 50% of elderly households endure inadequate ambient household 

temperatures, especially during winter periods – findings which resemble the results from 

Liddell (2010). In addition, staying with Ireland, more recent research by McAvoy (2007) 

looked at the implications for health caused by fuel poverty conditions, finding strong links 

between low income, unemployment and fuel poverty.  

In England, when considering policies which tackle fuel poverty among vulnerable groups, 

among the most significant is the Warm Front Scheme 19, which included similar assistances 

to which MARA provided, such as boiler replacements in 2013. Similar to the current study, 

using cross-sectional data (𝑛 = 2,685), work by Gilbertson et al. (2012) employed a binary 

logit model to measure the impact of the Warm Front Scheme on health, the results indicated 

that higher temperatures, greater thermal comfort, reductions in fuel poverty were 

significantly correlated with improved health, whilst resulting lower stress-levels improved 

mental health. In addition, in the United States, Murray and Mills (2014) measured the 

impact of the Low-income Home Energy Assistance Programme (LIHEAP) on household 

energy security (𝑛 = 1,241), the results indicated participation in LIHEAP significantly 

increased energy security in low-income households.  

When considering the benefits of MARA home energy improvements, it is important not be 

myopic. Indeed, these improvements result in benefits that scale beyond greater health 

levels for recipients, for example, Heffner and Campbell (2011) looked at the benefits of low-

income energy-efficiency programmes across the EU, they revealed that direct benefits 

included various health improvements and reduced outlays for energy assistance 

(maintenance of poor heating systems). They also found however, a range of indirect benefits 

from such improvements and efficiencies, including improved property value, economic 

activity, home safety, mobility of low-income individuals and of course, environmental 

                                                             
19 This scheme ended in 2013 and was replaced by the Energy Company Obligation 
Scheme.  
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welfare. These impacts demonstrate the range of benefits that MARA has created not just at 

the individual level, but also at the community, national and global levels.   

MARA encouraged enablers to reach out to the elderly and disabled individuals. From the 

descriptive statistics (see section 4.2.4), it can be seen that 50.7% had a perceived disability 

and from this, 40.6% were aged 60+ (elderly). This means that similar to low-income 

individuals, MARA was hugely successful in reaching out to this vulnerable group (the 

disabled elderly). It is evident from Tables 28 and 29 that two variables (MARA interventions) 

were effective to improving both the health and social connectedness of the disabled elderly: 

occupational therapy and home safety improvements. MARA’s logical approach with OT aid 

provided this extremely vulnerable rural group with fundamental equipment and grants (i.e. 

Disabled Facility Grant) and advice, to aid with everyday activities. These efforts resulted in 

an improvement in health for this group by 9.5%, but uniquely, also lowered levels of social 

isolation by 14.3%.  

Every MARA intervention had the potential to aid the disabled rural elderly, nonetheless, it 

is evident that OT had the biggest positive impact on health and isolation; this was closely 

followed by home safety improvements. Senseful thinking theorized that MARA home 

security improvements such as emergency alarms, electrical safety etc. would improve the 

health of this exposed group. Subsequently, the marginal effect for this variable reported a 

7.4% increase in the probability of an improvement in health for the disabled elderly – 

confirming the validity of this theory. What is more intriguing is that this intervention also 

became unique to lowering levels of social isolation for the disabled elderly by 4.2%. Several 

contributions support this research finding, for example, Kronenfeld (1991) found that home 

safety measures will aid older people the most, whilst through a systematic search of peer-

reviewed publications, Schepens (2019) discovered that good housing (i.e. home safety and 



162 
 

energy improvements), activities (i.e. local services) and health care (i.e. OT) are crucial for 

the quality of life for the elderly.  

Further to home safety improvements, the literature is not new to the theory that OT 

treatment will improve health; studies such as Noyes et al. (2018) found that the intervention 

improved the probability of long-term return to work, increased long-term depression 

recovery, and reduced the need for other high-cost medical treatment during intervention. 

The conclusion by Noyes’ et al. (2018) that OT is connected to cognitive improvement is 

supported by both Siegel et al. (2018) and Rahja (et al. 2018) who both find that OT is a 

proven treatment instrument for one with cognitive and/or functional decline, whilst in 

Spain, Torres et al. (2002) created board games to treat mental health disorders which 

resulted in improvements in social withdrawal, interpersonal functioning, recreational 

activities as a result of occupational therapy treatments. 

Thus far, one form of MARA support has been consistent in tackling social isolation in rural 

NI: improved rural transport support, yet, the results from Table 29 confirm that the disabled 

elderly were among those who benefited the most – by 7.8%. This is rational given the social 

environment and host of opportunities, events and care centres that CRTPs in NI provide the 

rural elderly disabled with. Such support allows the disabled elderly within the UK to 

overcome social exclusion, which may be “triggered by uncontrollable changes such as 

outliving relatives and friends, and as people stay closer to home because of mobility 

difficulties and increased chronic illness (Srivastava & Kandpal, 2014 pg.380).” This finding 

reflects how MARA has added to countering the harmful impacts that social isolation causes 

the rural elderly outlined by both (see Plazinic & Jovic 2018 and Goins et al. 2005), and how 

it meets policy recommendations outlined by Walsh & O’Shea (2008) and Walsh et al. (2010).  
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5.6 Impact of MARA in Western NI and in Border Areas: 

It is a long-standing trait within NI and a persistent inequality that the well-being of 

individuals and public service delivery in most western parts of the country is poor and 

limited, especially among borders areas – at least in comparison to its eastern counterpart. 

This reality is not new to the literature (see Greer & Murray 2003 pg.16, Robson et al. 1994 

and Noble et al. 2001), as fundamental measurements of well-being and service delivery 

including income, proximity and access to health and community services, education, crime 

rate, transportation infrastructure (especially railways) or even levels of health in general, all 

indicate western NI (primarily border areas) as deprived in many of these areas (see Figure 

5).  

Building upon this, a RD initiative such as MARA with interventions such as improved local 

services, home safety and transport support would predictably improve the health of 

individuals within these areas and lower levels of social isolation. For this aim, this research 

hypothesized that MARA would reduce levels of poverty and social isolation in these areas. 

Initially, similar to the results from model one (primary research model), it is clear from Table 

30 that the health of male participants worsened over the MARA time-period by 2.9%. This 

outcome supports the argument that men living in the border areas of rural NI are among 

the most vulnerable to negative changes in well-being, and perhaps the group mostly 

responsible for the scale of deprivation outlined the theoretical framework in Chapter Two. 

On a positive note, it can also be derived from Table 30 that both the elderly and 

farmers/fishermen living in western NI gained an improvement in health over the MARA 

time-period – by 5.7% and 6.7% respectively (by probability output). Additionally, there was 

a 10.2% increase in the probability that farmers/fishermen also became less socially isolated 

during this period. Furthermore, the model output provided in Table 30 indicates that 

improvements in home safety and MARA local services became unique to the health of MARA 
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participants living in western NI, improving their health by 6.9% and 5.2% respectively. It is 

noteworthy however, that exploitation of MARA local services also reduced levels of social 

isolation in western NI by 6.3%.  

Home safety and security is becoming more important than ever for rural NI, especially for 

those living in western NI (especially border areas) where rural crime has accelerated in 

recent years – reaching a cost of £2.75 million in 2018 (Monaghan, 2019). This recent spike 

in rural crime has been for the most part, the result of organised crime units who exploit 

vulnerable groups in isolated areas and then use the ‘border’ as a getaway [see An Garda 

Síochána and Police Service of NI, 2018 & Campbell, 2016], for example, according to the 

PSNI, 47 incidents occurred between 2011-2015 – notably, 85% of time suspect is not 

apprehended (Hayward et al. 2016). Accounting for persistent issues such as these, home 

safety measures offered by MARA for those in need provided reassurance on home security 

and subsequently, personal safety.   

Improved access to community services such as cooking, education, arts, IT and library 

classes improved the health and reduced levels of social isolation of MARA participants living 

in western NI. This intervention also improved the health of recipients living within a border 

area by 2.9%.  It is clear that this form of rural support offered by MARA is effective in tackling 

the various causes of deprivations in western NI outlined in Figure 5 – deprivations that are 

highlighted by contributions by both Robson et al. (1994) and Noble et al. (2001). 

Participation in such rural community events is therefore imperative to maintaining and 

improving individual well-being; further to these results, in Scotland, research by as Levy et 

al. (2017, pg.254 & 256) found that ‘inclusive spaces (such as musical classes) can transform 

lives, build confidence, provide supportive relationships and creativity.’  

In light of the theoretical framework outlined in Chapter Two which demonstrated the level 

of poverty for individuals living within the peripheral areas of NI, one can argue that NI border 
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areas are ‘hotspots’ for deprivation – particularly among rural areas. For O’Keeffe et al. 

(2009), such deprivations and the unique challenges to such areas have created the ‘border 

effect’, this has dovetailed with the prolonged impact of the troubles in NI to cause the area 

to suffer from limited policy development, lack of inward investment and the decline of its 

communities – socially, economically and physically. As a result, MARA participants living in 

such areas are underprivileged and more disadvantaged in accessing community events than 

not only their urban counterparts, but also many rural residents that reside much closer to 

villages and bigger towns – even across western NI. This adds credibility to the significance 

of the relationship between accessing and participating in local community events and the 

health of participants in living in such areas. It is important to note however, that improved 

rural transport support is pivotal for the exploitation of these community events supported 

by MARA.  

It can be argued that the results from the econometric modelling discussed in this section 

are a sound reflection of the descriptive statistics provided in Table 20, wherein, it is clear 

that MARA was successful in reaching out to rural areas in western NI, with 31.8% of all MARA 

participants living in these areas20 – it also effectively reached out to border areas, which 

accounted 20.8% of all participants. Interestingly however, in western NI, more participants 

reported lower levels of social isolation than improvements health; however, this result was 

reversed for participants living in border areas. More specifically, only 5.1% of participants 

living in border areas reported lower levels of social isolation subsequent to MARA, more 

importantly, when modelling this change in social isolation as a function of all forms of MARA 

support, no variables became significant.   

                                                             
20 It is noteworthy, is that although under the definitions of the current study western NI only 
accounts for rural areas in the Derry City & Strabane, Fermanagh & Omagh and Mid Ulster 
Council areas, there are also many rural parts of the Causeway Coast & Glens and Armagh, 
Banbridge and Craigavon Council areas which should also be considered western NI. 
However, given the limitations of the data used in this research, identifying these areas is not 
possible.  
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Tackling rural poverty and social isolation in NI border areas is very difficult; hence, the 

limited changes in social isolation and why only one form of MARA support became 

significant to individual health for the same group. To achieve such, more unique policy 

development is required, for example, O’Keeffe et al. (2009) concluded that in order to 

reverse this ‘border effect’ there must be better inter-sectoral, inter-institutional and inter-

jurisdictional cooperation and collaboration. Keeping this in mind, MARA was developed and 

funded by DAERA and the PHA and delivered by twelve rural community organisations across 

NI, this was to facilitate effective cross-departmental work delivering community based 

interventions; yet, albeit effective, the successes of MARA in these areas were not substantial 

in terms of reducing poverty and isolation.  

5.7 The Relationship Between Rural Poverty and Social Isolation: 

As global concern on the adverse health effects caused by poor mental health and limited 

social interactions continue to grow rapidly, a novel goal within the current study was to 

quantify any potential impact that reduced levels of social isolation may have on individual 

health. Coupled with the results in Chapter 4, this chapter has already discussed and justified 

the positive impact MARA has had on the health and social isolation of participants, and the 

specific benefits obtained by particular vulnerable groups. This introduces a unique research 

question; will there be an improvement in health (general or physical) for MARA participants 

as a result of becoming less socially isolated? This research question formulated the 

hypothesis testing outlined in section 2.7.  

The literature is not new to this research question, Campagne (2019) for example, found that 

social isolation or loneliness has negative effects on individual health and is a global problem, 

whilst O’Rourke et al. (2018 pg.1) provided a more in depth account of the relationship, 

‘loneliness results in chronic disease experiences that interfere with functioning, and 

cognitive decline resulting in communication impairments or inability to remember 
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significant others or the recent interactions with them.’ These authors argue that the link 

between social exclusion and health, particularly one’s ability to function and interact 

effectively, is potent. In addition, Cornwell and Waite (2009 pg.31) place emphasis on how 

living in a rural area strengthens this relationship; ‘social isolation and loneliness has been 

classed as a major public health concern due to its negative physical and mental health 

implications, and living in a remote or rural area is a prominent contributing risk factor.’ 

Earlier contributions are consistent with the aforementioned research findings, for example, 

Brummett et al. (2001), Seeman (2000) and Uchino et al. (1996) harmonised that individuals 

who lack social connections or report frequent feelings of loneliness tend to suffer higher 

rates of morbidity and mortality, depression (Heikkinen and Kauppinen 2004), cognitive 

decline (Barnes et al. 2006; Wilson et al. 2007) and even infection (Cohen et al. 1997 and 

Pressman et al. 2005) – as cited by Cornwell & Waite (2009). Further to these contributions, 

in rural NI, Heenan (2011) used thematic analysis to establish how poor physical health was 

associated with higher levels of isolation and loneliness as individuals could no longer ‘get 

out and about.’ 

In the current study, Table 33 presents the output when modelling individual health as a 

function of social isolation; the significance of the marginal effects indicates a 13.7% increase 

in the probability that an individual will gain an improvement in health if they become less 

socially isolated. This result, firstly nullifies the 𝐇𝟎, but more importantly quantifies the 

significant relationship between both measures (rural poverty and social isolation) of well-

being.  

Throughout the results from the econometric models provided in tables’ 21-33, there is a 

pattern of support for the relationship discussed in this section. For example, improved 

access to local services became unique to the health of all MARA participants; yet, specifically 

it improved the health and reduced levels of social isolation for low-income individuals, those 
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living in western NI and in border areas. Furthermore, home safety measures also improved 

the health of all participants; however, it did this specifically for the disabled elderly whilst 

simultaneously lowering levels of social isolation. This means that although MARA, through 

transport support and/or access to community events, was successful in tackling social 

isolation in rural NI, because of such it also improved individual health.  

Aside from the current study, quantifying the relationship between health and isolation is 

limited within the literatures. In the US however, similar to this research aim, using cross-

sectional data, Cornwell & Waite (2009) used ordered logistic regression to examine 

associations between social isolation and mental and physical health among older adults. The 

results indicated that participants who are socially connected, or perceive high levels of 

support have just over a 70% chance of reporting very good or excellent health. On the other 

hand, participants who report extreme social disconnectedness or isolation have only a 40% 

chance of reporting very good or excellent health – evidently, both of these findings and on 

par with the results provided in Table 33 and strengthen the relationship between poverty 

and social isolation outlined in the current study. Subsequently, the authors concluded 

support for how social enterprises (such as MARA local services) can be generators of health 

and wellbeing Cornwell & Waite (2009 pg.40), and that health researchers need to consider 

social disconnectedness and perceived isolation simultaneously.  

Through meta-analysis, earlier work by Uchino et al. (1996) placed more emphasis on the 

health benefits of improved social connectivity, the research revealed that perceived social 

connectedness was strongly associated with lower levels of autonomic activity (e.g., lower 

resting blood pressure) and lower levels of stress hormones (see Cacioppo and Hawkley, 

2003), whilst Sorkin et al. (2002) revealed that greater levels of loneliness (𝑁 = 180) were 

found to be associated with an increased probability of having a coronary condition. 

Moreover, using cross-sectional data (𝑁 = 826), Fox et al. (1994) found evidence for a 
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possible link between loneliness and cancer; loneliness measured prior to a mammogram 

screening was higher among women who later were diagnosed as having breast cancer 

relative to women who were proclaimed disease-free (as cited by Cacioppo and Hawkley, 

2003).  

More recently, Hawkley et al. (2006) examined how a range of co-occurring psychosocial 

factors, including loneliness and social support were related to indices of cardiovascular and 

endocrine functioning (𝑁 = 229) – the authors found that loneliness was associated with 

elevated systolic blood pressure (SBP).  

Notwithstanding the specificity of the findings of the above, a more recent contribution by 

Samuel et al. (2018) concluded more closely with the account discussed within the research 

aim. Focusing on individuals with a disability in the First Nations of Canada, and drawing upon 

conceptual, participatory and measurement literatures, Samuel et al. (2018 pg.83) argued 

that “social isolation and decreased social connectedness can be important results of living 

in poverty, are themselves an aspect of poverty, and are contributory factors to the 

persistence of poverty… consequently, they merit more extensive analysis than they often 

receive.” Consistent with the results of the current study, here, the authors established that 

addressing the issue of social isolation could potentially mitigate poverty. It is clear therefore, 

that although limited in empirical quantitative approaches, the literature is consistent in its 

support to the results found within this research aim. There is a robust relationship between 

rural poverty and social isolation; improving the social connectedness of rural individuals in 

NI will subsequently improve health and well-being.  

Due to the results discussed in this section, and the reinforcement from findings of similar 

studies, it is clear that improving the access of rural NI to local community events 

(recreational, educational etc.) will reduce levels of social isolation and improve health. 

Accessing such events however, is not possible for many individuals without improvements 
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in rural transport support – this heightens the foundation that rural transport provides when 

tackling both rural poverty and social isolation. This is evident in the reasons why individuals 

use CRTPs in NI, for example, when considering the key reasons why individuals use the 

NCCTP (see Table 5), health-related trips account for 39% , whilst recreation, religion and 

shopping collectively account for 59% of all trips undertaken (2018-2019). Thus, transport 

support will help ameliorate isolation but will also play a pivotal role in improving the health, 

general or physical, of vulnerable rural groups.  

5.8 Discussion Conclusion:  

Building upon the results provided in Chapter 4, this chapter has detailed and rationalised 

the impact of MARA on rural health and social isolation across NI. From this, it can be 

confirmed that the hypothesis testing designed from the theoretical framework and model 

(see Chapter Two) was accurate. This is factual given MARA’s consistency in tackling rural 

poverty and social isolation among vulnerable groups; namely, low-income individuals, the 

disabled elderly, those living in western NI and in border areas, whilst through interaction 

terms, there were also positive impacts on the health of men and farmers/fishermen.    

Further to the above, one can now identify MARA’s strengths and thus, which particular 

intervention has been most successful; OT, improved access to local services and home 

energy improvements significantly improve individual health, and what’s more, coupled with 

improvements in rural transport support, better access to local services also lowered levels 

of social isolation. More specifically, OT and home safety improvements both uniquely 

improved individual health and reduced social isolation (along with rural transport) among 

the disabled elderly. Similarly, improved access to local services also had the same dual 

impact on low-income individuals, and on those living in western NI, it also improved the 

health of those living in designated border areas.  
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Other specific impacts of MARA included improving the health of western rural NI through 

home safety improvements, whilst home energy improvements also improved the health of 

low-income individuals. Uniquely, this chapter has also evaluated a novel finding within 

public health research, that is, interventions that successfully target and reduce levels of 

social isolation among rural individuals, will subsequently improve their health (general 

and/or physical) and well-being.      

MARA’s focus and delivery echoed the potential of rural development policy to tackle poverty 

and isolation in rural NI. Through the results discussed in this chapter, its impact has now 

been quantified, and with the support of similar studies, a narrative has been provided on 

the benefits that RD programmes such as MARA will have on vulnerable groups – even on 

the heath of a group which is becoming increasingly more marginalised: rural men.  
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CHAPTER 6: CONCLUSION’S 

6.1 Introduction: 

Through an empirical quantitative research approach, this research has proven the successful 

impact of MARA on tackling rural poverty and social isolation in rural NI, particularly among 

vulnerable groups and has uniquely quantified the relationship between rural poverty and 

social isolation in rural NI. Building upon all previous chapters, this chapter sets out to make 

critical recommendations for future RD policy, many of which will build upon, but will not be 

limited to the interventions offered by MARA. This chapter will also make important 

recommendations for future research with similar aims or working premises, and will 

conclude with several ‘take-home’ messages for the future of rural NI.   

6.2 Recommendations for Future Rural Development Policy: 

MARA was successful in achieving its principal aim and primary objective: to maximise the 

access of rural NI, particularly vulnerable groups to existing public services. In turn, this 

improved the health and well-being of participants, and reduced levels of social isolation. 

This success gains more momentum and credit when one considers the limited funding 

MARA had, which compared to typical national health policies is minute; rather, MARA’s 

localised and direct approach facilitated an effective rural health policy. Notwithstanding this 

success, there are a number of recommendations that, in terms of both aim(s) and delivery, 

can be made for a potential future rural initiative that would supersede MARA.   

An example of such recommendations is concerned with what a future policy/framework 

should consider as a vulnerable group(s) within rural NI, and what they should subsequently 

consider a priority group. In its formulation, MARA aimed to target the most vulnerable 

groups in rural NI, primarily the elderly, low-income families and the disabled. As shown in 

the current study, despite the success MARA has had in improving the well-being of such 

groups, questions may be asked if future policies should limit their decision-making of what 
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constitutes a vulnerable group in rural NI – rather than targeting conventional priority 

groups.  

This is not to say that MARA’s priority groups were not justifiable, indeed they were. 

However, when appreciating the model outputs shown in tables’ 21 and 22, particularly the 

deterioration of men’s health (specifically in border areas), it is just to argue that in its design, 

future rural policy should be aware that the triggers of deprivations are not limited to ethnic 

backgrounds, disabilities or social status etc., and instead, should embrace and practice a less 

myopic approach. Indeed, an initiative tackling rural poverty and social isolation should be 

open and accessible to all rural communities; however, the identification of vulnerable 

groups for such initiatives should build upon local knowledge and the results of research such 

as the current study.  

Certainly, the argument here is not accusing MARA of being unsuccessful in improving men’s 

health, indeed, it did this effectively because the evidence from this research has shown that 

although men’s health deteriorated throughout the MARA time-period, men who exploited 

MARA gained a significant improvement in health (see the outputs shown in table’s 21 and 

22). Rather, the recommendation simply reflects that future policy should never overlook 

who is actually vulnerable in rural NI, because as shown in the current study, even the 

average ‘typically healthy’ NI rural male seems to struggle.  

The TRPSI Framework, primarily through the work of MARA and the FFHCP, has proven how 

to effectively improve the health of rural men (particularly farmers) in NI, and should 

therefore be noted and its design, working premises and delivery should form the foundation 

or guideline from which future NI RD policy should build upon. James (2014, pg.59) furthers 

the argument here and finds that, presently, males in NI are at distinct gender disadvantage 

in terms of health and well-being, and are five times more likely to die by suicide. When 

considering this recommendation, it is important to remember that most of the men involved 
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in MARA were at least forty years old; therefore, the worsening of men’s health and MARA’s 

subsequent positive impact is mostly reflected within this age group21. Therefore, a further 

question that must be answered within a future NI RD policy is how to reach out to young 

people, a group significantly underrepresented within MARA – regardless of their gender.  

Indeed, it may be easy to argue that a programme composed of MARA’s services may not be 

attractive or particularly relevant to young people, but given the fact that deaths in younger 

people are increasing in rural NI, mainly because the suicide rate in rural NI has increased by 

a third since 2001 (Leavey et al. 2016), contemporary RD programmes should be designed 

with a central incentive to reach out to young people and particularly solve the puzzle 

surrounding mental health issues among this group. In rural areas, this may be possible 

through clubs such as young farmers unions’, better use of social media to create and 

emphasize opportunities for young people and focusing on aiding employment 

opportunities. This point gains momentum given the fact that those from rural NI are less 

likely to have had contact with mental health services in the year before their death and to 

have had lower recorded lifetime rates of mental health service contact (Leavey et al. 2016).  

In addition to the above, the mental health puzzle is becoming a fierce cause of stress and 

even death among UK farmers. For example, according to Ellis (2019), about one agricultural 

worker a week takes his or her own life across the UK. Moreover, in County Down (NI) Hennan 

(2006) used in-depth interviews (𝑛 = 45) to assess the needs for health and social care 

services among family farms, specifically those aged 60 or more years. The results revealed 

that whilst depression and stress started with the male farmer, very often the wider family 

experienced it… and as one male respondent explained, “women think a trouble shared is a 

trouble halved… men usually just keep it all bottled up until they are ready to explode”. The 

authors concluded that the respondents felt that ‘suicide was a particular worry and an 

                                                             
21 It is noteworthy, that in the UK, this age group have the highest rate of death caused by 
suicide (see Samaritans, 2019).  
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outcome of the stresses of family farming, and that rural outreach-support was non-existent’ 

(see Heenan, 2006 pg.380).  

In design, one of the TRPSI Framework’s most effective techniques was the practice of a 

localized approach. This leads to a further recommendation for future RD policy: learning 

from rural families. For example, NI Rural Local Action Groups and other rural delivery 

organisations are advantageous in that they facilitate the link between what rural residents 

need and what policy should deliver. This link should be strengthened and built upon so that 

the construction of rural policy is not limited to national/regional statistics, legislation and 

standards, but instead, is a combination of such, along with rural individualistic or family 

needs (or the ‘insider’ knowledge).  

MARA is a primary example of how the ‘bottom up-top down’ approach is possible, and how 

it can be implemented through multiple departments. The ‘insider knowledge’ comes from 

events/workshops held by groups or community representatives (or local action groups) who 

are assigned with delivering this knowledge to civil servants and policy-makers. This dovetails 

with existing statistics/trends on health and isolation, lessons learned and recommendations 

from previous polices to create a government led but community driven initiative.   

Consequently, this allows the two typical approaches of policy design, ‘bottom up’ and ‘top 

down’, to dovetail effectively – with MARA a leading example of such. Leavey et al. (2016 

pg.14) harmonise; “in NI, it is time to rethink how services can better engage with the ‘insider’ 

knowledge of families and usefully assimilate the views of families into the decision-making 

process”. The marriage of both approaches provide a specifically educated platform upon 

which effective rural policy should be developed from. 

Policies that are effective in tackling various forms of health issues and promoting well-being 

rely strongly on robust cross-departmental work and communication within the public/civil 

service. A key example here is the MARA initiative and its parent framework: TRPSI. This 
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motivates a simple recommendation concerning the construction and capabilities of rural 

policy: learning from rural families improving cross-departmental work and integration 

among the NI civil service. Although DAERA play a central role, the responsibility of the 

health, isolation and general well-being of the NI rural population should not be limited to 

the funds, incentives and work force behind DAERA. Rather, this responsibility should be 

reflected within many governmental departments, primarily DAERA, the Department of 

Health, the PHA and the Department for Communities. Indeed, it should be the responsibility 

of these departments to communicate rural issues, challenges and feedback and to help fund 

incentives and policies, which can tackle these issues based upon their experiences and 

expertise. Thus, department cohesion and synergy is key to implementing a policy containing 

aims, targets and practices, which reflect the working premises of multiple departments. In 

fact, one could argue that although improved collaboration is essential, accountability for 

limited input should also be encouraged.  

In addition to the above, what is required is an act that enforces improved involvement and 

collaboration among government departments for the purposes of RD in NI. This 

requirement was fulfilled in 2016 with the development of the NI Rural Needs Act 

(implemented on June 1st 2018). This act enforces local authorities in NI (government 

departments, local councils etc.) to account for the needs of rural communities when 

designing and implementing public policies or initiatives.  

One can draw multiple recommendations for future RD policy by simply appreciating and 

building upon the successes of MARA. Most importantly, it is now, as a result of the current 

study, essential to remember that when an initiative successfully tackles rural isolation, it will 

indirectly improve the health of such individuals. More specifically, improved access to local 

services, including educational and recreational classes, was a service delivered by MARA, 

and as shown consistently throughout the current study, has made a significant difference to 
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the health and isolation of participants. This leads to a further recommendation for future 

rural policy: maintaining, improving and creating more localised educational and recreational 

opportunities utilising the existing community infrastructure within rural NI.  

Better education has proven to be the path towards ameliorating poverty, and such 

educational environments are natural facilitators of improved social interactions. Yet, 

schools in rural NI continue to suffer from closures, limited funds, loss of professionals/staff 

and/or pupils, with the latter being primarily the result of limited third level educational 

opportunities among such schools (see Perry & Love, 2013). According to Hine (2009), in the 

UK, there is a greater need to provide school transport in rural areas, whilst the National 

Education Union (professionals within rural schools) has argued that rural schools are under 

threat, so much that they should be given protected statuses (Belfast Telegraph, 2018). 

There are multiple approaches that future rural policy can take to help solve this problem. 

For example, the impact that improved rural transport (e.g. CRTPs) can have on health and 

social isolation has already been proven throughout the current study, and should therefore 

be recognised as a potential answer to many transportation issues faced by the more 

marginalised/disadvantaged rural children/students. Furthermore, there should be more 

support and better opportunities for teachers within rural schools and promotions to attract 

a higher number of such professionals to make rural schools more favourable. Alternatively, 

rural policy can subsidize and facilitate more community educational events; these may not 

be limited to events with a central social theme.  

Further to the above, indeed, events that are designed primarily for educational and 

extracurricular activities (that may or may not be in a school – i.e. community hall) will not 

only benefit children, but also parents through social environments and the benefits of their 

child/children developing levels of cognition, autonomy and overall intelligence. Yet, at the 

heart of such potentials, is the role of rural transport, primarily although not limited to CRTPs. 
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This develops a further recommendation: improving and stabilizing the role of NI CRTPs 

through increased funding and subsequently broadening their working potential.  

These highly impactful partnerships must receive more funding and support in order to fulfil 

the imperative role they can play in improving the well-being of rural NI – a role that should 

not be limited to vulnerable groups. Here, the argument is primarily associated with young 

people; the cost of public bus fares for rural students and young professionals to access 

educational facilities across NI is high – to get from remote areas to larger towns/cities to 

develop their education is commute and costly. Thus, one can argue that the implementation 

and subsidise of bus passes is short-sighted. Yes, the elderly deserve and other vulnerable 

groups deserve public transport support, but in terms of financial support, what about the 

disadvantaged rural student? 

Staying with essential services that are required for effective RD in NI, although not analysed 

in the current study, one long-standing issue and deprivation within rural NI is the limited, or 

zero provision of rural broadband. From this, a crucial recommendation for future NI RD 

policies can be made: investment in rural broadband.  

Many remote rural areas in NI, particularly peripheral areas suffer from zero broadband 

connectivity, in fact, according to OFCOM (2018), over 33% of homes do not have access to 

broadband (≥ 30Mbit/s) in rural NI. From this, it is noteworthy that those most affected from 

this deprivation live in the Fermanagh and Omagh and Mid Ulster District Council Areas – 

with 19% and 11% of all homes unable to receive broadband at 1Mbit/s speed respectively. 

Consequently, given the imperative role broadband and internet connectivity plays in 

modern society, this limits the access of those effected to essential services and social events, 

whilst also impeding business design and developments and economic growth (see Billon et 

al. 2008; Czernich et al. 2011; Skerratt & Warren 2013; Townsend et al. 2013). 
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The significant broadband deprivation outlined above can only accelerate social isolation in 

rural NI and hinder its prosperity, an effect that may not be limited to vulnerable groups. 

Earlier work by Valentine and Holloway (2001) outlined the potential that broadband has in 

tackling isolation in rural areas, claiming that “internet use overcomes the disadvantage of 

being physically remote from family and improves the lives of rural residents” (as cited by 

James, 2014 pg.59). The provision of broadband in rural areas in more dogmatic than urban, 

however, this does not mean that it should not be a priority in RD policy in NI – in fact, as a 

result, it should be foremost. Indeed, a central obstacle facing rural broadband 

improvements in NI is limited funding and investment. The TRPSI programme is guilty of not 

providing any funding or investment into rural broadband infrastructure or support, yet, on 

the other hand, through the LEADER methodology, Priority Six through the NIRDP allocated 

£1.8 million to rural broadband investment.   

What it is noteworthy however, is that this investment only represented 3.5% of the total 

allocation for RD under Priority six. In future, such allocations must change in favour of rural 

broadband investment and supporting measures. Such investments will be highly effective 

in tackling rural isolation among rural NI communities and, as this research has proven, will 

subsequently improve individual health. According to James (2014 pg.59), ‘by tapping into 

this extra reserve of social capital rural NI will gain increased emotional support, more 

specifically, NI males might increase their health and well-being’.  

The successes of the TRPSI Framework are already reflected in the practices of many current 

NI RD programmes. For example, given the limited uptake of benefits among those who are 

entitled (especially the elderly) in NI (see Centre for Social Justice, 2010), the DFC have 

introduced a new Framework entitled ‘Make the Call’, with a central vision to ‘ensure that 

every individual and household across NI is receiving all the social security benefits to which 

they and their families are entitled’ (DFC, 2019) – a central aim within MARA. Additionally, 
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the new Affordable Warmth Scheme delivered by the NI Housing Executive builds upon the 

huge successes of the various home energy improvements offered through MARA, by 

prioritising assistance to the most at risk of fuel poverty through improved wall insulation, 

ventilation, draught proofing and heating (gas/oil central heating). Moreover, a services 

delivered by the NI Health & Social Care Board, ‘Social Prescribing,’ builds upon the ethos of 

MARA’s methods of tackling poverty (combining both clinical and non-clinical remedies), by 

enabling ‘GPs, nurses and other primary care professionals to refer people to a range of local, 

non-clinical services in addition to appropriate medical care’ (HSCB, 2019).  

Similar to MARA, these non-clinical services may include volunteering groups, arts activities, 

group learning, gardening, befriending, cookery, healthy eating advice and a range of sports 

(NICVA, 2020). Furthermore, Social Prescribing utilises the advantages of the ‘bottom-up’ 

approach; whilst MARA used the services offered by the NI rural LAGs, Social Prescribing uses 

a model involving a link worker or navigator who works with people to access local sources 

of support (NICVA, 2020). In addition to these services, in 2013, 17 Integrated Care 

Partnerships (ICPs) were developed throughout NI, with each covering just over 100,000 

people. These ICPs aimed to utilise a more centralised approach and improve collaboration 

between multiple sectors to better the health and well-being of individuals within all areas. 

Each ICP is uniquely composed of a network of health and social care workers including GPs, 

pharmacists, and a representative from a local community organisation, local voluntary 

organisation, a local council representative and members from the local trust. These ICPs 

facilitate better linkages with the NHS and the Public Health Strategy, delivering incentives 

including the Care at Home Service (HSCB, 2020).  

It can be seen that the TRPSI Framework’s successes is continuously being built upon. 

However, there is one overarching issue that continues to cloud and confound future rural 

policy potential: Brexit! The Brexit stalemate and resulting unsurety may create anxiety 
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among the direction and effectiveness of future NI RD policy, yet, the current study finds that 

any potential concern should be minimised. This point is robust given the narrative outlined 

throughout the current study, which has proved and detailed the multiple successes of MARA 

and the TRPSI Framework; a national RD programme with, in many ways minute funding, that 

nonetheless had a formidable impact on the health and social isolation of rural NI. Thus, the 

key point is that EU funding, albeit important, is not necessarily the answer to tackling and 

ameliorating rural poverty and isolation in NI. Indeed, the NI executive has proven it has the 

capability, funds and course to improve the well-being and develop the livelihoods of rural 

NI – these programmes simply need more evaluations and subsequent augmentation.   

The argument here is not limited to the current study, or in fact the unsurety of Brexit. It is 

consistent throughout the literatures that the key to tackling poverty and isolation is through 

localized approaches – wherein the policy learns and builds upon the specific needs of the 

community. For example, Cornwell & Waite, (2009) conclude that “rural policy and practice 

must move away from a ‘one size fits all’ approach to tackling social isolation and loneliness, 

recognise the need for local level tailored interventions and, through harnessing the 

potential or rural social enterprises, enable flexible service provision that correlates with 

rural context,” and what’s more, Hennan (2011) furthers that if programmes are to be 

successful they must be informed by local needs and aspirations. Whilst looking specifically 

at a deprivation ‘hotspot’ in rural NI, O’Keeffe et al. (2009) concluded that in order to reverse 

this ‘border effect’ there must be better inter-sectoral, inter-institutional and inter-

jurisdictional cooperation and collaboration. 

6.3 Recommendations for Future Research:  

It is clear that this research was successful in answering its primary research question and 

the subsequent aims and objectives. Notwithstanding this fact, in its design, there were 

several obstacles faced within the current study that hindered the research strategy. Indeed, 
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the most dogmatic among these was the issue of data access; accessing sensitive information 

to precisely measure the impact of MARA. For example, in order to access the MARA 

(secondary) data-set from the data guardians, several variables were limited, anonymised or 

recoded into ‘brands’ – age and location were the most restrictive. Consequently, this 

research could not measure the impact of MARA on the health and social isolation of 

respondents, based on their (as a function) actual ages, nor could it do same based on 

respondent address, townland or even super-out area (using non-categorical continuous 

variables). Furthermore, obtaining data on respondent(s) ethnic background was also not 

possible.  

In addition to the above, MARA data collectors also collected data on respondent’s mental 

health status, prior and subsequent to MARA (self-rated) using the Warwick-Edinburgh 

Mental Wellbeing Scale (WEMWBs). Yet, this research was unable to obtain such data due to 

a breach in ‘the recommended maximum proportion scoring the highest score in the general 

population’ (MARA population) – see Millman & McCay (2016 pg.43). This can only be 

considered a set-back in the potential to measure the impact of MARA on the mental health 

of rural NI, which would have allowed the current study to quantify the relationship between 

reduced levels of isolation on mental health, and the subsequent impact this has on 

general/physical health.  

Notably, aside from data on mental health, the main reason why the aforementioned data 

outlined in this section and in Table 6 was unobtainable was due to poor data 

collecting/recording standards among partners involved in MARA (e.g. delivery 

organisations, referral partners etc.). Moving forward, data collection and effective transfers 

of high quality data among programme partners should be considered of the outmost 

importance – to allow future research to effectively quantify the impact of programmes such 

MARA, which will enable more accurate and superior policy design and implementation. 



183 
 

Accessing sensitive data became a major issue within the current study, this in many way 

halts and limits research capabilities. Although in partnership, MARA was primarily funded 

by DAERA, and delivered by the PHA. Thus, getting access to such datasets must be made 

easier in the future, or at least accessed directly from the department which funds and 

oversees the programme.   

Aside from these recommendations, there is confusion within the literature on how to 

effectively define social isolation. Specifically, the differences between social 

disconnectedness, loneliness, social exclusion etc., and if they are all umbrellaed under the 

meaning of what it means to be socially isolated (social isolation). The current study 

objectively accepted these former conditions to individually reflect the state or features of 

social isolation. One may argue however, that this approach is crude, nonetheless, in order 

to make such a claim and subsequently conduct research which effectively differentiates and 

measures the impact of policy on these conditions a much larger sample size would be 

required. Once achieved, quantitative research could identify which condition(s) remains the 

most difficult to tackle and why. Moreover, it is possible now for future research to build 

upon the findings of the current study, and build a more precise and audacious theoretical 

model which justifiably hypothesises that tackling social isolation will improve individual 

health.  

6.4 Thesis Conclusion: 

Poverty and social isolation is a problem in rural NI, prevalent across high levels of fuel 

poverty, limited access to health, recreational and educational centres and a small suffering 

network of rural transport partnerships. This is further accelerated through the increasing 

number of vulnerable groups in rural NI, primarily the disabled, low-income individuals and 

the elderly. When tackling poverty and social isolation, there is however, a high degree of 

success among the NI government through smart RD policies/initiatives. This thesis has 
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quantified the impact of one such nationally funded RD programme on the health and social 

isolation of rural NI, and subsequently has developed a narrative on how to effectively tackle 

both conditions among vulnerable groups and how to strengthen future rural policy.  

MARA has been successful in achieving its primary objective. Its smart approach, which 

married local knowledge with government objectives, has countered levels of deprivation in 

the most deprived areas within rural NI, aided the most vulnerable and, overall, effectively 

tackled poverty and reduced levels of social isolation. Thus, MARA has demonstrated 

utilitarianism, by maximising utility for the majority of its participants. There are a number of 

original results to derive from the current study, but the most important was establishing a 

relationship between social isolation and poverty in UK rural areas. Rather than anecdotal 

findings, through empirical quantitative research methods, this research has found that 

improvements in individual health are a product of reduced levels of social isolation – better 

health is a concomitant of reduced social isolation – both dovetail to create what is truly rural 

poverty – this has now been quantified.  

It is recommended that future rural policy should be cautious when identifying vulnerable 

groups; a worrying result within the current study is that men’s health deteriorated from 

2012-2014 in rural NI, albeit MARA was successful in tackling this problem. Despite this, it is 

clear that young people remain almost unreachable through rural initiatives, and the 

accelerating mental health crisis must be tackled in rural NI. Moreover, moving forward, 

accountability of multiple government departments to aid RD is key, and what is more, RD 

policy should not rely on regional guidelines, rather, local knowledge and services will guide 

rural NI out of poverty and isolation.  

Importantly, as shown in multiple model outputs within the current study, all of the five 

interventions offered by MARA have tackled poverty and social isolation, with OT measures 

and improvements in home safety improving health and reducing levels of social isolation. 
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Foremost however, has been maximising access to health, recreational and educational 

centres (local services), yet, this is strongly dependent on robust, smart and efficient rural 

transport network, primarily the services offered by NI CRTPs. Given their crucial role, these 

partnerships should not be relying on voluntary work to run their service. Indeed, extra 

funding from multiple departments is essential for their survival, the continuity of their 

impact among vulnerable and immobile groups and their potential among the wider rural 

community.   
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