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The island effect: Spatial effects on mental wellbeing and residence on 
remote Scottish islands 
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A B S T R A C T   

Background: Mental illness is the leading cause of disability in the UK, placing huge burden on individuals and 
society. This study explores how mental health outcomes relate to living in more geographically remote 
neighborhoods and the role of neighborhood-level social character. 
Methods: Administrative, health and census databases were linked for a 5% sample of those aged 23–68 
(n = 114,428) living in Scotland, between the years 2009–2014. Self-reported mental illness and prescriptions for 
psychotropic medications were modelled by residential level of remoteness, adjusting for individual level con-
founders and small area level measures of ‘social cohesion’ namely social fragmentation (SFI), social gifting (SGI) 
and income deprivation at the data zone level. 
Results: Mental ill health was lowest amongst residents in more remote/rural areas and particularly those living 
on islands. Difference in individual level factors such as ‘social grade’ and ethnicity did not explain this variation. 
Different levels of social cohesion appeared to explain a substantial proportion of the remoteness relationship 
with mental health. 
Conclusion: Remote living is associated with lower odds of mental illness in Scotland. This may be partially due to 
neighborhood social structures shaped by geographical isolation. These findings contribute to understanding 
epidemiological and spatial inequalities of mental health, which could inform aspects of health and social policy.   

1. Introduction 

Mental illness is a significant cause of disability in the U.K., with 1 in 
4 adults expected to have a diagnosable mental illness in any given year 
(McManus et al., 2009). The implications are severe with increased risk 
of physical morbidity and mortality and substantial financial burden on 
society, costing Scotland over £10.7 billion annually in 2011 (SAMH, 
2011). With the ‘costs’ of mental ill health increasing over time and the 
added impact from the COVID-19 pandemic, today’s figures will be 
greater still (Smith et al., 2020). 

The latest Diagnostic and Statistical Manual of Mental Disorders 
(DSM-V) specifies over 150 different mental illnesses (McCarron, 2013). 
The present study is predominantly concerned with anxiety and 
depression, known as affective disorders. These are the most common 
mental illnesses and involve psychiatric issues relating to mood, feel-
ings, and emotion. Anxiety is described as a pathological processing of 
anticipated threats, whilst depression is a state of negative mood or loss 
of motivation for and enjoyment of activities that previously brought 
pleasure. Both anxiety and depression can be extremely disabling and 

prevent reasonable day-to-day functionality. They have high 
co-morbidity, which hinders chance and speed of recovery and increases 
risk of serious consequences such as suicide (Hirschfeld, 2001). There is 
also inequality, with the poor, the disabled, women, and those from 
ethnic minorities amongst those at greatest risk (van Loon et al., 2013; 
Smith et al., 2020). As such, mental health overlaps with issues of health 
equity and social justice that demand urgent attention. 

Existing research links mental health to people’s experiences of their 
social environments. Most commonly, aspects relating to social cohesion 
and other allied aspects of community such as participation, trust and 
integration, that appear to benefit mental wellbeing by providing 
meaningful levels and types of social support (e.g., Ehsan and De Silva, 
2015). Members of more cohesive communities are therefore likely to 
have better mental health outcomes, other things being equal. Even 
minor mental illness can inhibit social interaction so that participating 
in community life (which is essential for functioning community cohe-
sion) can become extremely difficult for those with mental illness, so the 
effects can be bidirectional and self-reinforcing. 

There appears to be a spatiality to mental health, although this does 

* Corresponding author. 
E-mail addresses: k.halliday@ed.ac.uk, kh2u21@soton.ac.uk (K. Halliday).  

Contents lists available at ScienceDirect 

Wellbeing, Space and Society 

journal homepage: www.sciencedirect.com/journal/wellbeing-space-and-society 

https://doi.org/10.1016/j.wss.2022.100098 
Received 24 December 2021; Received in revised form 4 June 2022; Accepted 3 August 2022   

mailto:k.halliday@ed.ac.uk
mailto:kh2u21@soton.ac.uk
www.sciencedirect.com/science/journal/26665581
https://www.sciencedirect.com/journal/wellbeing-space-and-society
https://doi.org/10.1016/j.wss.2022.100098
https://doi.org/10.1016/j.wss.2022.100098
https://doi.org/10.1016/j.wss.2022.100098
http://creativecommons.org/licenses/by-nc-nd/4.0/


Wellbeing, Space and Society 3 (2022) 100098

2

vary between studies generally and according to the specific mental 
health outcomes measured. For example, living rurally is found to be 
related to higher rates of suicide (Levin and Leyland, 2005) but lower 
rates of depression and anxiety (McKenzie et al., 2013). The reasons why 
rurality seems to benefit depression and anxiety are not altogether clear 
and are likely to be numerous. Recent studies explore the beneficial role 
of residents’ exposure and access to green and blue space (White et al., 
2019) and although there seems to be a contemporary surge of academic 
interest in this area, the underlying philosophy can be found in literature 
dating back to Classical Greece (Selhub and Logan, 2012). Both the 
historical and present research recognize the issues of equal access to 
safe and pleasant spaces for people to exercise (Maas et al., 2008), so-
cialize (Kuo et al., 1998), restore (Berman et al., 2008) and unwind to 
help reduce stress and improve sense of wellbeing (Grahn and Stigs-
dotter, 2003). Contrastingly, issues of aesthetic disorder and crime 
negatively affect residents’ mental wellbeing, and the relative reduction 
in occurrence or visibility of these in more rural areas may contribute 
advantage to residents’ mental wellbeing (O’Brien et al., 2019). Addi-
tionally, it has been argued that the relative isolation of rural commu-
nities engenders a stronger sense of identity through emphasizing 
relational experiences that inform a sense of living within limits and 
greater local social connectivity amongst residents also residing within 
those limits (Hay, 2006). 

Thinkers such as Bentham, Foucault, and Deleuze proposed theo-
retical ideas about the role of reduced anonymity and increased social 
surveillance in the influence over citizens’ behaviors (Galič et al., 2017; 
Foucault 1977; Steadman, 2007). Durkheim’s theory on social cohesion 
and Putnam’s later model of social integration described the importance 
of a sense of belonging and connection within cohesive social networks 
(Galič et al., 2017; Berkman et al., 2000). Together these theories pro-
vide one potential explanation for how remote living may benefit 
wellbeing through processes of social surveillance and anonymity ac-
cording to community cohesiveness. These aspects are conceivably 
likely to differ for residents of smaller, more stable, and closer-knit 
communities compared to people in larger, more transitory, and less 
interdependent communities. 

Contemporary understanding of community is complicated by the 
fact that people are commonly no longer part of a single social com-
munity. People can be members of several communities simultaneously 
(Anderson and Brownlie, 2019), which may be physical (a street, a 
borough), metaphysical (an online forum), or other socially discreet 
groups (a class, school, church, sports club, etc.). Nonetheless, the role of 
the local residential neighborhood remains an important source of 
community that shapes people’s experiences in ways relevant to per-
sonal and collective wellbeing. It is that neighborhood level social 
community that this study explores in the context of spatiality of mental 
health. 

Despite attention to the role of rurality, there has been little research 
on it, particularly on the different types of rural communities (i.e., island 
and mainland rural communities). Islands can be regarded as especially 
remote compared to mainland regions by way of their unique physical 
separation. So too, therefore, the social character of island neighbor-
hoods and subsequent effects for relevant indices of mental wellbeing 
may show something more than the standard Urban Rural categories 
which do not recognize an Island Mainland distinction. Scotland is an 
ideal country to explore the impact of rurality/remoteness, composed, as 
it is, of dense urban areas, accessible rural communities and very remote 
isolated small communities. Therefore, using data on Scottish residents, 
we ask:  

1) Is there a relationship between mental health and geographic 
remoteness?  

2) Is there a distinction in mental health between island and mainland 
residents?  

3) Do different levels of neighborhood ‘social fragmentation’ and ‘social 
gifting’ (social cohesion) explain any difference in mental health 
related to geographical remoteness? 

2. Material and methods 

2.1. Study population and mental health outcomes data 

A sample of 114,428 individuals aged 23 to 68 years old between 
years 2009–2014 was extracted from the Scottish Longitudinal Study 
(SLS). The SLS is a large-scale ongoing linkage study using administra-
tive and census data. It is designed to give a 5.3% representative sample 
of the full Scottish census population and provides information about 
individuals, including their age, sex, occupation, ethnicity, and place of 
residence. In 2011, it included information on self-reported mental 
illness for the first time. The census asks: “Do you have any of the 
following conditions which have lasted, or are expected to last, at least 
12 months?” with “Mental health condition” as one of the options, we 
therefore have constructed a binary variable indicating self-reported 
mental health condition or not. SLS data was linked to records of anxi-
olytic and anti-depressant medications prescribed in 2009–2014, 
available from the Prescribing Information System (PIS) database from 
the Scottish health system. We create a binary measure for ever having a 
prescription with the British National Formulary: 4.1.2 and 4.3, in the 
period 2009–2014. We include, in the study, individuals aged 25–65 at 
the 2011 census. This meant that from the earliest collection of available 
mental health data (which was PIS data, from 2009) the sample age was 
at least 23 years old, and at the last collection point (also PIS data, in 
2014) people were no older than 68 years old. 

For most of the work we analyzed location, confounders and area 
effects for one point in time in 2011. We collected PIS data for the 5 
years around 2011. 

2.2. Covariates 

We used a conceptual Directed Acyclic Graph (DAG) to inform our 
choice of model adjustment. Conceptual Directed Acyclic Graphs (DAG) 
can be used to identify variables that would need to be adjusted for to 
avoid confounding (Hernández-Díaz et al., 2006) and can help to avoid 
inclusion of unnecessary variables in models and reduce bias (Textor 
et al., 2016). 

Our DAG (Fig 1.) was based on our belief about plausible relation-
ships between rurality/remoteness, social cohesion and mental health, 
showing the hypothesized pathway between exposure variables of 
remoteness, ‘social gifting’, ‘Social Fragmentation Index’ and mental 
health outcomes. Light grey boxes show the variables that were included 
in the models, each demonstrated in literature for their association to 
mental health (e.g., social status: Gruenewald et al., 2012 and Marmot, 
2005; ethnicity: Weich et al., 2004; social fragmentation: Curtis et al., 
2019). 

Unboxed shows variables that were not adjusted for because we 
believed them to be important but not to affect both SFI or SGI and 
mental health and therefore not confounding. We did not have measures 
for the circled variables, which could therefore not be adjusted for. A 
dark boundary indicates area level variables. 

The DAG allowed the identification of individual level factors that 
might confound the relationship between remoteness/rurality and 
mental health. From this we adjusted our model for a class measure 
‘Social Grade’ (the available measure of employment class) and 
ethnicity. 

Ethnicity was measured using the census self-declared ethnicity and 
aggregated to White/non-White categories. Social class was measured 
using the socio-economic classification developed by the Market 
Research Society of the UK ‘Social Grade’ 6 point measure (A, B, C1, C2, 
D and E) with A and B combined to make a 5 point categorization. 

K. Halliday et al.                                                                                                                                                                                                                                



Wellbeing, Space and Society 3 (2022) 100098

3

2.2.1. Area variables 
We were interested in understanding how remoteness might affect 

mental health through its effect on the nature of communities and in 
particular their levels of social cohesion and social gifting. We therefore 
used two area level measures to capture these qualities. All the area level 
variables were measured at the ‘Data Zone’ level. Data Zones are an 
administrative geography in Scotland designed to have roughly 500 to 
1000 residents. 

The nature of the remoteness and rurality of a place of residence was 
measured using the 6-fold classification of rurality developed by the 
Scottish Government. The classification is based upon settlement size 
measured by numbers of households and drive-times as an indication of 
remoteness (Scottish Government, 2018). Information from National 
Records of Scotland was then used to expand this 6-fold categorisation to 
include separate categories for location on an island or the mainland, 
resulting in an 8-fold classification. To reduce disclosure risk, this 8-fold 
classification was grouped into cities, town, and rural categories for 
mainland and island regions, resulting in a final 5-fold categorization 
(Table 1). 

Social cohesion was measured using Congdon’s Social Fragmenta-
tion Index (SFI) and a new measure developed by the authors – an index 
of Social Gifting. The SFI is designed to capture neighborhood level 
features that provide opportunities for development of social integration 
(Congdon, 2004). It is a composite measure of recent migration, living 
alone, unmarried, and privately rented households, which has been used 
in previous research as a proxy indicator for the effects of neighborhood 
social cohesion on mental wellbeing (Curtis et al., 2019). 

Social Gifting Index (SGI) was measured using a new variable 
designed to directly capture some of the relevant social features of small- 
area level social cohesion (Halliday, 2021). The SGI was developed by 
pooling response rates from all the main nationally representative 
Scottish Health, Household, and Crime and Justice surveys from years 
2012–2017. Refusal rates were calculated using the eligible population 
(sample frame and present at residence) as a denominator. Multilevel 
random effects models with levels based on nested administrative ge-
ographies (data zones nested in intermediate zones nested in local au-
thorities) were fitted to the data and the best linear unbiased estimates 

Fig. 1. Conceptual DAG for the hypothesised pathway between exposure variables remoteness, ‘social gifting’, ‘Social Fragmentation Index’ and mental health 
outcomes (dark grey box). Light grey boxes show variables included in the models. Unboxed denotes variables that were not adjusted for because we believe they are 
not confounding. Encircled variables could not have been adjusted for due to lack of data. A dark boundary indicates area level variables. 

Table 1 
Definitions of urban rural categories used in the analysis, derived from an 
adapted version of the Scottish Government’s 6-fold classification to include 
Island Mainland status and collapse into 3-fold categories.  

Level Description Definition Study Group 

1 Mainland - Large 
Urban Areas 

Mainland settlements of over 
125,000 people. 

(1 - reference) 
Mainland large 
urban areas/cities 

2 Mainland - Other 
Urban Areas 

Mainland settlements of 
10,000 to 125,000 people. 

(1 - reference) 
Mainland large 
urban areas/cities 

3 Mainland - 
Accessible Small 
Towns 

Mainland settlements of 
between 3000 and 10,000 
people and within 30 minutes 
drive of a settlement of 10,000 
or more. 

(2) Mainland towns 

4 Mainland - 
Remote Small 
Towns 

Mainland settlements of 
between 3000 and 10,000 
people and with a drive time of 
over 30 minutes to a 
settlement of 10,000 or more. 

(2) Mainland towns 

5 Mainland - 
Accessible Rural 
Areas 

Mainland settlements of less 
than 3000 people and within 
30 minutes drive of a 
settlement of 10,000 or more. 

(3) Mainland rural 

6 Mainland - 
Remote Rural 
Areas 

Mainland settlements of less 
than 3000 people and with a 
drive time of over 30 minutes 
to a settlement of 10,000 or 
more. 

(3) Mainland rural 

7 Island - Remote 
Small Towns 

Island settlements of between 
3000 and 10,000 people and 
with a drive time of over 30 
minutes to a settlement of 
10,000 or more. 

(4) Island towns 

8 Island – Remote 
Rural 

Island settlements of less than 
3000 people and with a drive 
time of over 30 minutes to a 
settlement of 10,000 or more. 

(5) Island rural  
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of the random effects were calculated. These ‘Empirical Bayes’ rates 
provided stable estimates of the data zone refusal rates. We argue that 
this rate will be associated with latent willingness of a member of 
population to altruistically donate their time to a community good. 

2.3. Statistical analysis 

Crude and adjusted models for the effects of living in urban, rural, 
mainland, and island areas on binary outcome of mental health (pres-
ence/absence of condition) were estimated using generalized linear 
models incorporating the clustered nature of the data. The standard 
errors were corrected for the spatial clustering inherent in the data. The 
models were first adjusted for individual level risk factors for mental ill 
health that would vary by rurality/remoteness as identified in the DAG. 
Then the measures of social cohesion were added to see how much of 
any relationship been rurality/remoteness was explained by these 
factors. 

The models were fitted in STATA 13.1. 

3. Results 

Table 2 shows the relationship between measures of social cohesion 
and rurality/remoteness. There is evidence of a relationship with both 
measures indicating greater levels of cohesion/social gifting with 
increased rurality/remoteness. The only area type not to follow this 
trend was Island Towns where social fragmentation was the highest of 
all types. 

Table 3 provides descriptive data about the analyzed sample. 
Figs. 2 and 3 show odds ratios for the regression models predicting 

mental health for each of the location categories, with ‘large urban 
areas/cities – mainland’ as the reference category. The full models are 
available in supplementary materials. In the unadjusted model, for self- 
reported mental illness, all area categories had significantly lower risk 
when compared to the reference category of large urban areas/cities on 
the mainland. Remote Island areas appear to have the lowest odds of 
mental ill health. There is evidence that an increase in self-reporting a 
mental health condition is inversely related with increasing remoteness 
and shows significant benefit of living rurally relative to living in urban 
areas on the mainland (Fig. 2). Compared to large urban areas/cities 
people living in remote island areas had a 47% lower odds of mental ill 
health compared to those living in large urban areas/cities. 

The pattern is broadly similar in the unadjusted model for those 
defined as experiencing anxiety or depression through their pre-
scriptions (Fig. 3). The main difference is a higher relative rate of pre-
scribing for mental ill health in Island small towns which means that it is 
not significantly different to the rate in urban areas/cities. As found for 
self-reported mental health, there is indication of added beneficial island 
effect. The effects range from OR 0.69 (rural island, 95% CI (0.62, 0.77), 
p<0.000) to 0.93 (mainland towns, 95% CI (0.90, 0.97), p<0.001) 
compared to large urban areas/cities. 

Adjusting for individual factors ethnicity (ref.: White) and social 
grade (ref.: AB) have little effect on the relationship between rurality/ 
remoteness and mental health (Figs. 2 and 3). 

Adjusting for SFI has the largest attenuation effect across all areas 
except island towns for both self-reported and prescriptions data, lead-
ing a significant attenuation of effect in mainland regions. Importance of 
SFI for explaining the health-place effects appears to be elevated in rural 
regions compared to towns and is more influential on the mainland than 
it is on the islands. 

Additional adjustment for social gifting (SGI) further explains the 
effect in rural and town areas relative to cities on the mainland, in both 
the self-reported and prescriptions data. The importance of social 
characteristics captured by SGI appears to be greater in rural areas 
relative to urban regions and appears to be especially important on 
islands. 

4. Discussion 

This study assessed the distribution of mental health by geographical 
rurality and remoteness defined by urban, rural, mainland, and island 
residential status, from a nationally representative sample of Scotland’s 
early adult to late middle-aged population. Our findings suggest that 
mental health is better in more rural and remote areas of Scotland and 
that a part of that difference may be due to different levels of ‘social 
cohesion’ and ‘social gifting’. The finding that mental health improves 
with increasing level of geographic remoteness supports findings of 
previous studies (McKenzie et al., 2013). Unlike previous studies, this 
measure of remoteness included Island Mainland status, which had an 
additional ‘beneficial’ effect. 

Isolated locations, like Islands, can sometimes show effects from 
genetic risk factors that predispose people to health conditions because 
genetic risk factors can become over-represented where genetic di-
versity is reduced from populations that remain small and stable from 
lack of immigration overtime. For the population in this study this is 
unlikely to be important because in recent decades the islands have had 
significant in- and out-migration. Therefore, the explanation of island 
effects such as those found in this study is likely to be found in non- 
genetic characteristics relating to circumstances that make islands 
unique from the mainland. 

The contrast between rurality/remoteness and large mainland urban 
areas/cities was largely explained by predictor variables. Of the 
individual-level variables, ethnicity and Social Grade did not have a 
notable effect. This may be due to the very low rates of ethnic diversity 
in Scotland and the relative similarity of the distribution of social status 
across Scotland. The measures of social cohesion on the other hand 
explained a substantial portion of the difference between the more rural 
and remote parts of Scotland and mainland large urban areas. 

4.1. Effects from indicators of social cohesion 

The SFI caused the single largest, consistent attenuation of effect. 
This was apparent for both self-reported mental health and prescription 
rates, across men and women, and for most area levels that were being 
compared to the reference category of Mainland Cities. Similar to effects 
of social grade described above, island towns were the exception. One 
possible explanation is heightened negative social pressures particular 
to these uniquely remote yet populated areas, discussed above. In this 
sense, the effect of SFI supports existing understanding that features of 
the local social environment may serve as a ‘collective resource’ that 
contributes positively to mental health (Riva et al., 2011). However, SFI 
is an indirect measure (Congdon, 2004) and strongly correlated with 
area deprivation, so the effects may be capturing something other than 
social cohesion. 

Further adjustment using the SGI was included in this study as a 
more direct small area measure of social cohesion. The SGI is based on 
voluntary social participation, which is a key component of social 
cohesion and social capital. In this study, SGI had an additional 
explanatory effect on health outcomes above the SFI, suggesting that SGI 
is capturing something unique. Existing studies associate social cohesion 

Table 2 
Levels of social gifting (higher percentage for lower social gifting) and social 
fragmentation (higher score for greater social fragmentation) by urban, rural 
and island categories.   

Mean social 
gifting (%) 

Mean social fragmentation 
(quintile) 

Large urban areas/cities – 
mainland 

26.6 2.59 

Towns – mainland 25.0 2.18 
Rural – mainland 22.8 1.69 
Towns – island 16.0 2.97 
Rural – island 14.8 1.97  
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with rurality (e.g., Onyx and Bullen, 2000; Wilkinson, 2007). The 
additional impact of SGI was particularly apparent for remote rural Is-
land small areas. This suggests that SGI might be capturing an element of 
social cohesion for these communities beyond the more structural fac-
tors of population turnover, high rental and single households captured 

by the SFI. 

4.2. Evidence of an island effect 

An overall island effect is shown, with lower self-reported mental 

Table 3 
Sample descriptives. Source: Scottish Longitudinal Study, the 2011 Scottish Census (SFI) and SGI derived by the authors from Scottish Surveys.  

Categorical Variables n(%) Categorical Variables n(%) Continuous Variable Mean 

Urban, rural, and island indicator:  Social Grade  Social Gifting Index 25.53 
Large urban areas/cities – mainland 78130(68.3) 1 AB 23102(20.19)   
Towns– mainland 14356(12.5) 2 C1 34703(30.33)   
Rural – mainland 19773(17.3) 3 C2 28447(24.86)   
Towns– island 598(0.5) 4 D 24547(21.45)   
Rural – island 1571(1.4) 5 E 3629(3.17)   
Sex:  Mental health:    
Male 53832(47.0) Depression/anxiety prescription:    
Female 60596(53.0) Prescription 42488(37.1)   
Ethnicity:  No prescription 71940(62.9)   
White 110131(96.2) Self-reported mental illness:    
Non-White 1681(1.4) Condition reported 6439(5.6)   
Unrecorded 2616(2.4) No condition reported 107989(94.4)   
Age in 2011:  Social Fragmentation Index:    
25–35 24615(21.5) Quartile 1 (highest) 32564(28.5)   
36–45 30007(26.2) Quartile 2 30366(26.5)   
46–55 33286(29.1) Quartile 3 27603(24.1)   
56–65 26520(23.2) Quartile 4 (lowest) 23895(20.9)        

N¼114428  

Fig. 2. Estimated odds ratios (with 95% confidence intervals) for members of the 2011 SLS census sample to declare a mental health condition, comparison with 
‘large urban areas/cities – mainland’. Crude and adjusted logistic regression models with mainland large urban areas as reference category, indicated by vertical line 
at OR value 1.0. Ethnicity (White ref.) and social grade (AB ref.). Source: Scottish Longitudinal Study. 

Fig. 3. Estimated odds ratios (with 95% confidence in-
tervals) for members of the 2011 SLS census sample to have 
received a prescription for antidepressant and/or anxio-
lytic medications between 2009 and 2014, comparison 
with ‘large urban areas/cities – mainland’. Crude and 
adjusted logistic regression models with mainland large 
urban areas as reference category, indicated by vertical line 
at OR value 1.0. Ethnicity (White ref.) and social grade (AB 
ref.) Source: Scottish Longitudinal Study.   
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illness and prescription rates. 
Possible reasons for this island benefit may be due to things other 

than effects of remoteness on social dynamics. For example, prior 
research suggests health benefits from exposure to natural environments 
for reasons independent of local social cohesion (Ogunseitan, 2005), and 
exposure to green and blue space is heightened on islands even 
compared to very remote mainland areas. 

An islands’ unique physical isolation may also have a strong effect on 
collective social processes. Underlying this may be mechanisms associ-
ated with smaller, more stable island populations that enhance anti- 
isolating effects of social integration from increased opportunity and 
obligation to participate in community-focused roles (Barker and Gump, 
1964). 

Subjective relative perception may also play a part. In particular, 
perceptions of relative disadvantage have been shown to be more im-
pactful to health than actual disadvantage (Wilkinson and Pickett, 
2010). A reduced wealth gap between residents of island areas, 
compared to mainland residents may therefore contribute to better rural 
and island health outcomes. 

Potential unmeasured positive and negative social mechanisms may 
also contribute to beneficial island effects. For self-reported mental 
illness, such reasons include increased meaningful social integration (as 
outlined earlier) not captured by SFI and SGI. Increased interdepen-
dency amongst remote dwellers may enhance neighborly support and 
integration even further, as demonstrated by the island and added rural 
effects. 

4.3. Limitations 

Whilst the findings show some clear patterns of effect, small samples 
of more remote areas result in large confidence intervals. This limits the 
interpretability of effects, including the impact of SGI which showed a 
consistent positive effect but did not induce statistically significant 
change due to widths of confidence intervals. Repeating this study with 
larger samples might therefore reveal different findings. Application of 
SGI to larger studies will help to validate its use as a valuable indicator of 
key variables allied to social capital. This study constitutes the first 
major application of the SGI for external verification, hence it should 
still be largely regarded as experimental pending further verification. 

Small island populations also meant that it was not possible to focus 
analysis at smaller area levels due to sample size and disclosure pro-
tection measures. To compare effects between islands may provide 
valuable insight about the consistency of mental health outcomes across 
the different islands, which can have quite different social attributes 
from one another (McAra, 2020; Blaikie, 2001). 

PIS does not detail patient diagnosis, so it was not possible to be 
certain that a drug was specifically prescribed to treat mental illness 
(low doses of antidepressants are often used to combat chronic pain, for 
example) or which mental illness (antidepressants are used to treat 
chronic anxiety as well as depression). Dosage helps to differentiate 
usage, but it is not definitive. Lack of distinction affects self-report data, 
too, which relied on a relatively broad question about respondents’ 
mental health. Differentiation would provide useful detail because the 
effects of social community can have different consequences on mental 
health, as shown through different levels of anxiety and depression ac-
cording to remoteness of residential location in research by Browns et al. 
(1977). Combined measures therefore risk underestimating effects due 
to impact of opposing aspects cancelling one another out. 

Prescription rates are potentially further affected by bias from 
health-seeking/declaring behaviors and difference in prescribing cul-
tures of medical practices or individual physicians (Johnson et al., 
2017). Access issues could also be relevant in terms of residents’ ability 
to seek medical advice and retrieve prescriptions. A combination of such 
aspects could be biasing a positive rural effect, though this is still un-
likely to account for why prescription rates amongst women in these 
areas were especially low. The financial barriers of prescriptions 

themselves have also been removed since prescription charges were 
dropped in Scotland in 2011, which helps to reduce access issues. 
Furthermore, whilst access problems are more likely to impact more 
isolated residents of rural and island areas, there is no clear reason why 
access to primary care services should be more difficult for urban 
dwelling islanders than for urban dwelling mainlanders. 

The assumptions we make in our DAG may be wrong and the re-
ported findings may reflect unmeasured variables ‘confounding’ the 
relationship. We do not measure other area level measures of depriva-
tion such as, for example, local crime rates, that might also affect mental 
health. However we do adjust for individual level social status and this 
will often provide individuals sufficient local agency to avoid local ef-
fects such as high crime through residential locational choices. It may 
however also be true that our two measures of social cohesion also 
capture small area effects like local levels of crime. 

Lastly, it is possible that selective migration is relevant to the find-
ings. Those more vulnerable to suffering from mental illness may be 
more or less likely to move between different parts of Scotland. This may 
particularly effect minority groups (e.g., Parker and Harriger, 2020; 
Hatch et al., 2016). Consequently, it is conceivable that these people 
may feel deterred from entering or pressurized to leave closer knit 
remote communities where they wish to avoid threats of perceived or 
actual heightened impacts of discrimination and/or retain better 
accessibility to a wider range of mental health services available on the 
mainland. This could induce some positive bias amongst more remote 
communities. However, the effects relate to relatively small numbers of 
people and are not therefore likely to cause radical change to the general 
findings. 

5. Conclusion 

Through analysis of self-report and prescriptions data this study 
found better mental health amongst rural residents in Scotland. Those 
living in towns or rurally had better mental health than those living in 
the least remote category of mainland cities (the reference category). 
There was an additional benefit for people living on islands relative to 
the mainland. Variables relating to neighborhood social cohesion, 
including indicators for social gifting explained a proportion of this 
effect. 

With support from further studies with larger samples, the findings 
may be valuable towards development of health and social care policy. 
Identifying effects of neighborhood characteristics on psychosocial 
stresses that contribute to health should help to target policymaking at 
the neighborhood level to reduce mental illness and level-up health 
inequalities. 
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