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Abstract 

Background Over the past decade, there have been significant and unequal cuts to local authority (LA) budgets, 
across England. Cultural, environmental and planning (CEP) budgets have been cut by 17% between 2011 and 2019. 
This funding supports services such as parks, leisure centres, community development and libraries, all of which have 
potential to influence population mental health. We therefore investigated whether cuts to CEP services have affected 
mental health outcomes and the extent to which they have contributed to mental health inequalities between areas.

Methods Using fixed effects regression applied to longitudinal LA‑level panel data in England, we assessed 
whether trends in CEP spend were associated with trends in mental health outcomes, between 2011 and 2019. The 
exposure was CEP spend and the primary outcome was the LA‑average Small Area Mental Health Index (SAMHI). 
Additionally, we considered subcategories of CEP spend as secondary exposures, and antidepressant prescription rate 
and self‑reported anxiety levels as secondary outcomes, both aggregated to LA‑level. We adjusted all models for con‑
founders and conducted subgroup analysis to examine differential mental health effects of spending cuts based 
on the level of area deprivation.

Results The average decrease in CEP spend of 15% over the period was associated with a 0.036 (95% CI: 0.005, 0.067) 
increase in SAMHI score, indicating worsening mental health. Amongst subcategories of CEP spending, cuts to plan‑
ning and development services impacted mental health trends the most, with a 15% reduction in spend associated 
with a 0.018 (95% CI: 0.005, 0.031) increase in the SAMHI score. The association between cuts in CEP and deteriorating 
mental health was greater in more affluent areas.

Conclusion Cuts to spending on cultural, environmental, planning and development services were associated 
with worsening population mental health in England. Impacts were driven by cuts to planning and development 
services in particular. Reinvesting in these services may contribute to improved public mental health.
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Introduction
There is growing evidence that public services, such as 
parks and libraries, are beneficial to public mental health, 
especially in less affluent areas where the costs associ-
ated with private services may be prohibitive. However, 
in England, these council-provided services, named cul-
tural, environmental and planning (CEP) services, have 
been affected by austerity policies. Between 2011/12 and 
2019/20, CEP service budgets were cut by 17%. These 
budget cuts have undoubtedly affected CEP service pro-
vision, particularly in more deprived areas where cuts 
were largest. These have potential implications for pub-
lic mental health. In this study, we investigate how these 
geographically patterned changes in CEP expenditure 
have impacted mental health outcomes and geographical 
inequalities in mental health in England.

There are a number of potential pathways from CEP 
services to mental health outcomes, as detailed in Fig. 1. 
CEP services such as libraries, parks, community devel-
opment, museums and galleries enhance social cohesion 
of communities by providing space in which people may 
interact [1–4]. Greenspace has been found to improve 
perceptions of social capital and neighbourhood cohe-
sion [2], and libraries promote social inclusion through 
activities including writing and painting groups, and pro-
viding designated safe spaces for vulnerable groups, such 
as LGBT youth [4]. Additionally, libraries provide safe, 
warm places for all, and are currently facing increasing 
demand due to the cost of living crisis [5, 6]. A key aim 
of planning services is to promote social interaction by 

improving connectivity of neighbourhoods and accessi-
bility of social networks in the built environment [7–10]. 
Further, initiatives that engage the community in pro-
grammes such as neighbourhood regeneration and social 
inclusion have been evidenced to successfully improve 
social support and social inequalities [11, 12]. The mental 
health benefits of social cohesion have been well-docu-
mented [13–15].

Services such as parks and leisure centres may have a 
positive impact on population levels of physical activ-
ity [16, 17], with interventions such as park renovations 
and safety improvements increasing park usage and lev-
els of physical activity [18]. Physical activity has been 
found to improve mental health outcomes [19–21] and 
there is some evidence that these benefits are enhanced 
when physical activity takes place in natural environ-
ments, such as parks [22]. Outdoor physical activity can 
be further facilitated by town planning services, through 
their influence on the built environment. Planning strat-
egies may encourage active transport by introducing 
cycle lanes and improving walkability of neighbourhoods 
[7, 23, 24]. Through parks, leisure centres and planning 
services, local authorities hold influence over residents’ 
physical activity levels, and as such their resulting mental 
well-being.

As well as benefits mediated through physical activity, 
parks may affect mental health outcomes directly. Well-
established psychological theories, including Ulrich’s 
Stress Reduction Theory [25] and Kaplan’s Attention 
Restoration Theory [26], highlight the mental health 

Fig. 1 Logic model of pathways between CEP services and mental health impacts
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benefits of interacting with greenspace. Effects on stress 
reduction have been evidenced, including significant 
reductions in cortisol, an indicator of stress [3]. System-
atic reviews have demonstrated the effects on attention 
restoration of exposure to green space, including the alle-
viation of hyperactivity and inattention problems in chil-
dren [27], and some evidence of attention restoration for 
adults [28]. In addition, Kaplan theorised similar restora-
tive effects of environments such as museums [29], which 
are also provided by local authorities through the CEP 
funding stream.

As outlined in the National Planning Policy Frame-
work, planning services can improve economic growth 
and employment in the areas they serve, by setting an 
economic agenda, addressing potential barriers to devel-
opment and supporting local services [10]. CEP funding 
also includes funding for training and employment ini-
tiatives [30]. Libraries have been evidenced to boost local 
economies, acting as tourist attractions [31],working in 
partnership with local jobcentres [32–34] or introducing 
schemes like Enterprising Libraries [35, 36], to improve 
local business and employment [4]. These impacts of 
CEP services on local employment levels and the econ-
omy have implications for mental health, as employ-
ment is recognised as one of the key social determinants 
of health [37] and has been evidenced to impact mental 
health in particular [38].

Furthermore, the digital inclusion libraries facilitate is 
beneficial for a range of other mediators that positively 
impact mental health, including education and social 
networks [31, 39, 40]. As highlighted in the COVID-19 
pandemic, children from poorer backgrounds are often 
reliant on libraries’ digital access for schoolwork [41–44]. 
As well as access, libraries contribute to digital literacy 
needed to make the best use of services [45]. As educa-
tion, work, welfare and social lives become increasingly 
digitalised, the role of libraries in bridging the digital 
divide becomes ever more important. Other mental 
health benefits of libraries relate to the provision of acces-
sible reading materials [46]. Reading is strongly associ-
ated with mental wellbeing and life satisfaction [31, 47], 
and materials available include self-help books for condi-
tions such as anxiety and depression, recommended by 
NICE as part of treatment [48–50], or those prescribed 
through schemes such as bibliotherapy [31]. Both digital 
inclusion and health literacy [4, 51–53] are key aims of 
the Universal Library Offer [54], with a focus on promot-
ing equality to address the inverse care law [55, 56].

Community development strategies have been evi-
denced to be an effective approach to addressing root 
causes of poor physical and mental health in local com-
munities [11, 12]. These area-based initiatives work 
with local communities to understand their needs and 

preferences, ensuring interventions are relevant and 
appropriate. NICE recommends these community-cen-
tred approaches and encourages engagement with those 
who are vulnerable or living in deprived areas especially, 
to address health inequalities [57].

Overall, CEP services potentially influence mental 
health through multiple determinants as defined by Bar-
ton and Grant [58], including natural and built environ-
ments, local economy, community, and lifestyle factors. 
Through these mediators and direct pathways, CEP ser-
vices have the potential to influence the mental health 
outcomes of the communities they serve. The aim of 
this study is therefore to investigate whether areas with 
greater cuts to CEP services have experienced worse 
trends in mental health. We hypothesise that the reduc-
tion in local government funding in recent years that 
has disproportionately impacted CEP services may have 
negatively impacted the mental health and wellbeing of 
residents. We further hypothesise that any negative men-
tal health impacts may be greater in more deprived areas 
where budget cuts have been more severe and residents 
may be more reliant on public services.

Methods
Setting
We conducted a longitudinal study at local authority level 
in England using panel data from 181 lower-tier local 
authorities between 2011 and 2019. In England, some 
areas have two tiers of local government: a county council 
(upper tier) and district councils (lower tier). Responsibil-
ities are split between these councils, with CEP services 
being the main responsibility of district councils. In other 
areas of England, there is a single “unitary” level of local 
government which is responsible for all municipal ser-
vices including social care. Previous studies have shown 
that unitary authorities tended to cut CEP budgets in 
order to protect social care services, which in themselves 
could impact on mental health [59]. These trade-offs 
between funding of service lines could lead to spurious 
associations between CEP spend and mental health in 
unitary authorities, potentially introducing biases to our 
study, therefore we excluded unitary authorities from our 
main analysis. Additionally, limiting analysis to lower-tier 
local authorities, i.e. district councils, provides a more 
homogenous group of areas to study and so unmeasured 
confounding will be minimised. Analysis including uni-
tary authorities is presented in Appendix 5.

Data
Our primary outcome was the Small Area Mental Health 
Index (SAMHI), a composite annual measure of popu-
lation mental health for each Lower Super Output Area 
(LSOA) in England, available from the Place-Based 
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Longitudinal Data Resource (PLDR) [60]. The SAMHI 
combines data on mental health outcomes from multiple 
sources into a single index. These include: mental health-
related hospital attendances, prescription of antidepres-
sants, percentage of adult patients with new diagnoses 
of depression and claimant rates of Incapacity Benefit 
or Employment Support Allowance for mental illness. 
The index has been computed for each year from 2011 
to 2019. We combined data across LSOAs within each 
lower-tier local authority to obtain a measure of mental 
health at local authority level, weighting by LSOA popu-
lation size. We then standardised the measure such that 
the mean of the index across all authorities and years is 
0, with standard deviation of 1, and higher scores indi-
cating worse mental health. We mapped all data to local 
authorities based on their 2021 boundaries.

We used self-reported anxiety levels as a secondary 
outcome, since this measure is not influenced by differ-
ing diagnostic practices across local authorities, as with 
SAMHI. Also, there is some evidence of a discrepancy 
between self-reported and objective measures of men-
tal health, as objective measures are often dependent 
on accessing mental health services or treatment [61], 
so self-reported measures may be more representative 
[61]. Data is collected by the Office for National Statistics 
(ONS) on anxiety levels for each local authority through 
the Annual Population Survey (APS). For the well-being 
questions of the APS, including anxiety levels, there are 
approximately 150,000 respondents each year across the 
UK (382 local authorities); details on sampling are avail-
able in the quality and methodology information pub-
lished by ONS [62, 63].Respondents are asked ‘Overall, 
how anxious did you feel yesterday?’, rated on a scale of 1 
to 10, where 0 is ‘not at all’ and 10 is ‘completely’. We used 
the annual local authority average of survey responses to 
this question as provided by the ONS [64].

The primary exposure of interest was the gross expend-
iture per capita on CEP services. Gross expenditure 
includes spending by local authorities on provision of 
services and income raised in providing those services, 
for example, through fees and charges. The expenditure 
data is available at the lower-tier local authority level 
from the PLDR [65, 66]. To calculate this as a per capita 
measure, we used annual population estimates available 
from the Office for National Statistics. Expenditure data 
is available for financial years, i.e., from April  1st to March 
 31st, such that 2011 refers to financial year 2011/2012. All 
expenditure data was adjusted for inflation using the con-
sumer price index [67]. Details of the individual services 
included within CEP are available in the revenue outturn 
guidance documents [30]. In addition to overall expendi-
ture, we considered the subcategories of cultural (arts, 
museums, theatres, parks, leisure facilities, libraries), 

environmental (trading standards, licencing, waste col-
lection etc.), and planning and development services 
(planning, economic and community development) as 
secondary exposures to identify the mental health impact 
of each budget line.

In all models, we controlled for additional time-varying 
place-based determinants of mental health outcomes, 
including levels of employment, income and age struc-
ture. We measured employment levels by the claimant 
rate for Job Seekers Allowance and, after 2013, Universal 
Credit [68]. We measured income levels using the Gross 
Disposable Household Income (GDHI) measured at 
lower-tier local authority level [69]. This measure can be 
interpreted as the income that households have available 
for spending or saving, after accounting for redistribution 
measures such as taxes and benefits [70]. Employment 
rates and income levels can also influence the funding 
received by local authorities as this is, in part, deter-
mined by local economic conditions. The age structure of 
a population also influences mental health outcomes and 
funding local authorities receive. We measured this using 
the proportion of the local authority population that is 
aged 65 and over. Therefore, each of these are potential 
confounders of the relationship between CEP spending 
and mental health outcomes. The hypothesised relation-
ships are shown in the Directed Acyclic Graph (DAG) in 
Fig.  2, which represents the causal assumptions we are 
making to address our research question.

Further analysis investigated the differences in the 
relationship of CEP spend and mental health outcomes 
between areas with different levels of deprivation. We 
used the English Indices of Multiple Deprivation 2010 
(IMD) as a measure of area deprivation in LSOAs. 
We assigned LSOAs to baseline deprivation quintiles, 
weighted by population size.

Analysis
First, we graphically assessed the relationship between 
the change in CEP spending and the change in SAMHI 
– taking the difference of the values in 2011 and 2019 
for each local authority. We repeated this for each of 
the three budget lines of CEP spend, i.e. cultural, envi-
ronmental and planning and development services, to 
explore the relationship of each with SAMHI.

To assess how the trends in CEP spending have 
impacted mental health trends, we implemented fixed 
effects panel regression models for each outcome: 
SAMHI, rate of antidepressant prescriptions, and aver-
age anxiety levels, using annual data between 2011 and 
2019 at the local authority level. We included fixed effects 
for local authority and year, and we used robust clus-
tered standard errors to account for clustering within 
local authorities. We included gross CEP expenditure per 
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capita as the exposure, and GDHI per capita, claimant 
rate, age structure and all other local authority spend per 
capita as covariates. We then repeated the models with 
each of cultural, environmental and planning and devel-
opment services as the exposure, to assess which budget 
line has the biggest impact on mental health trends. We 
present the estimated change in outcome associated with 
a 15% decrease in funding for each exposure of interest 
– CEP, cultural, environmental or planning and devel-
opment services. We chose to consider a 15% decrease 
in funding as this approximates the overall reduction in 
per capita spending on CEP over the study period. We 
include 95% confidence intervals for each estimate.

For the primary outcome of SAMHI, we considered 
the potential time lag between local authority spending 
on CEP services and the benefits to residents’ mental 
health. We repeated the fixed effects panel regression 
models with 1-, 2-, and 3-year time lags and calculated 
the AIC and BIC for each model to evaluate which 
best explained the relationship between CEP spend 
and mental health outcomes. In Appendix 1, we show 
that a model with 1-year lagged effects was the best 
fit, indicating that mental health outcomes can be best 
attributed to spending in the previous year. On the 

other hand, for the anxiety outcome, a model with no 
time lag provided the best fit according to AIC and 
BIC (Appendix 1). This may reflect self-reported anxi-
ety levels being more responsive to changes in public 
services than the more objective measures included in 
SAMHI, such as diagnoses and prescriptions. There-
fore, we present results from the 1-year lagged mod-
els, for all exposure-outcome combinations, except for 
analysis of anxiety levels which did not include lagged 
effects.

To assess inequalities in the mental health impacts 
of budget cuts, we conducted a subgroup analysis with 
SAMHI and covariates at the LSOA-level. As spend 
data is not available at LSOA-level, we assigned each 
LSOA spending figures of the LA they are part of. We 
fit models in subgroups of LSOAs according to the IMD 
quintile they belonged to. We fit similar models as pre-
viously, with panels defined as LSOAs and years, fixed 
effects for LSOAs and years, and standard errors clus-
tered within LSOAs. Results of these models show us 
how the relationship between CEP spending and men-
tal health varies between LSOAs with differing area 
deprivation. Subgroup analysis is our best approxima-
tion for this relationship, since data on expenditure at 
LSOA-level is not available.

Fig. 2 Directed Acyclic Graph of relationships between exposure, outcome and confounders
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Robustness tests
To aid interpretation of the mental health impacts of 
budget cuts, we also analysed each component of the 
SAMHI separately. We present the rate of antidepres-
sant prescriptions as a secondary outcome, as this over-
comes the potential bias arising as both SAMHI and local 
authority resource allocation are partly determined by 
claimants of Incapacity Benefits or Employment Support 
Allowance. The rate of antidepressant prescriptions is 
measured in Average Daily Quantities (ADQ) per person, 
a unit developed to study variations in prescribing for 
important drug groups [71]. Results for the other compo-
nents are presented in Appendix 4.

Analysis including unitary authorities, excluding Lon-
don due to outlying trends in SAMHI [72], is presented 
in Appendix 5.

Results
Table  1 summarises the mental health outcomes and 
local authority CEP spend at the start and end of the 
period that we studied, 2011 and 2019.

Across most measures, mental health worsened. The 
SAMHI increased from -0.96 in 2011 to 1.15 in 2019, an 
increase of 2.11 standard deviations. The rate of prescrip-
tions of antidepressants increased from 26.31 ADQ per 
capita in 2011, to 42.27 ADQ per capita in 2019. How-
ever, on average, people reported slightly lower levels of 
anxiety, decreasing from 3.04 to 3.00 (out of 10) over the 
period.

Annual local authority spending per capita on all CEP 
services decreased from £270 to £234 over the period. In 
both absolute and relative terms, cultural services expe-
rienced the largest budget cuts of £23 per capita, or 30%, 
between 2011 and 2019.

Descriptive statistics for the other components of 
SAMHI are presented in Appendix 2. Appendix 3 shows 
spaghetti plots of the trends in CEP spending,SAMHI 
and anxiety throughout the period, including trends by 
level of deprivation. SAMHI has steadily increased over 

the study period, with larger increases in more deprived 
areas, whereas anxiety scores have remained relatively 
stable with a less clear deprivation gradient. Cuts to 
CEP spending were made incrementally throughout the 
period.

Figure  3 shows the change in total CEP spend per 
capita against the change in SAMHI for each local 
authority over the study period, including a breakdown 
for each budget line. The size of each bubble reflects 
the local authority population size in 2019. Over-
all, local authorities with the largest CEP budget cuts 
experienced the biggest increase in SAMHI, indicating 
worsening mental health in those areas. This trend is 
especially evident for planning and development ser-
vices, for which there is the steepest decline in mental 
health as budget cuts increase.

Table  2 presents the change in each mental health 
outcome for a 15% decrease in CEP spending, esti-
mated by the fixed effects panel regression models. 
Overall, the models show some association between 
CEP spending and mental health, with most estimated 
effects in the hypothesised direction.

For the primary outcome, a 15% decrease in total CEP 
spending was associated with a 0.036 (95% CI: 0.005, 
0.067) standard deviation increase in SAMHI. Cuts 
to planning services were associated with worsening 
SAMHI scores whereas the effects of cultural and envi-
ronmental cuts were negligible. The estimated effect of 
planning spending cuts was statistically significant, with 
a 15% decrease in spending associated with a 0.018 (95% 
CI: 0.005, 0.031) standard deviation increase in SAMHI.

Similarly, a 15% decrease in total CEP spending was 
associated with increasing rates of antidepressant pre-
scriptions, with an estimated 0.13 (95% CI: -0.09, 0.36) 
change in ADQs prescribed per person. Effects of the 
cultural and environmental budget lines on antidepres-
sant prescriptions were negligible, though a 15% planning 
budget cut was associated with a significant 0.13 (95% CI: 
0.04, 0.22) increase in ADQs prescribed per person.

Table 1 Descriptive statistics for mental health outcomes and local authority CEP spend in 2011 and 2019

a 3 missing values

2011 (n = 181) 2019 (n = 181)
Mean (s.d.)

SAMHI ‑0.96 (0.55) 1.15 (0.85)

Antidepressant rate (ADQ per capita) 26.31 (4.32) 42.27 (7.56)

Anxiety levels (1 – 10 scale) 3.04 (0.31) 3.00 (0.38)a

Total CEP spend (£ per capita) 270.19 (50.33) 233.95 (44.23)

Cultural spend (£ per capita) 78.52 (26.99) 55.23 (24.58)

Environmental spend (£ per capita) 143.09 (33.8) 132.32 (23.67)

Planning and development spend (£ per capita) 48.58 (13.82) 46.40 (18.25)
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We estimate a small increase in anxiety levels of 0.035 
(95% CI: 0.003, 0.066) for a 15% decrease in total CEP 
spending. Planning services are the only budget line for 
which a 15% spending cut was significantly associated 
with worsening anxiety levels, with an estimated 0.018 
(95% CI: 0.001, 0.036) increase in rating (out of 10).

Results for the other components of SAMHI are pre-
sented in Appendix 4, providing some additional evi-
dence of an association between CEP spending and 
mental health outcomes, in particular new diagnoses of 

depression per capita, which increased by 0.10 (95% CI: 
0.003, 0.204) with a 15% cut in total CEP spend. When 
investigating specific budget lines, we found a 15% cut in 
environmental spending was associated with a 0.10 (95% 
CI: 0.002, 0.21) increase in new diagnoses of depression 
per capita. We also found associations between planning 
budget cuts and increases in mental health-related hos-
pital attendances. These increases were small with 95% 
confidence intervals that exclude zero. Effects of cultural 
budget cuts were negligible, and we found no association 

Fig. 3 Change in CEP spend per capita against change in SAMHI, between 2011 and 2019 by local authority

Table 2 Results of adjusted fixed effects panel regression models of trends in mental health outcomes by trends in local authority 
CEP spending. Estimates presented are the estimated change in mental health outcome for a 15% decrease in spending, with 95% 
confidence intervals

a Standard deviation change, positive effect sizes indicate worsening mental health
b ADQ per capita change, positive effect sizes indicate more antidepressants prescribed
c Change in rating of anxiety out of 10, positive effect sizes indicate higher anxiety. Lagged effects are not included in analysis of anxiety, and study period limited to 
2011 to 2018 due to data availability

SAMHIa Antidepressant rateb Anxiety levelsc

Change in outcome for 15% decrease in spending (95% CI)

Total CEP 0.036 (0.005, 0.067) 0.13 (‑0.09, 0.36) 0.035 (0.003, 0.066)

Cultural ‑0.005 (‑0.022, 0.013) 0.01 (‑0.14, 0.16) 0.014 (‑0.006, 0.034)

Environmental 0.019 (‑0.013, 0.05) ‑0.09 (‑0.28, 0.11) 0.007 (‑0.021, 0.034)

Planning 0.018 (0.005, 0.031) 0.13 (0.04, 0.22) 0.018 (0.001, 0.036)
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between the budget cuts and claimants of mental health-
related unemployment benefits. Results for the analysis 
including unitary authorities (Appendix 5) show smaller 
estimated effects and the effect of CEP cuts on anxiety 
levels is negligible. Further, when we include London 
authorities, the estimated effects to SAMHI are smaller 
and negligible for the total CEP spend.

Table  3 presents the results of models comparing the 
mental health impacts of CEP spending in LSOAs with 
different levels of deprivation, as measured by IMD. 
Decreases in total CEP spend were associated with wors-
ening mental health in all but the most deprived areas. 
Across all types of CEP spending, the least deprived 
quintile of LSOAs experienced small significant increases 
in SAMHI as spending reduced, indicating worsening 
mental health. For example, a 15% reduction in total CEP 
spending was associated with a 0.028 (95% CI: 0.020, 
0.037) standard deviation increase in SAMHI for the 
least deprived LSOAs. On the other hand, in the most 
deprived LSOAs there was no association between CEP 
spend and mental health trends, with SAMHI changing 
by -0.013 (95% CI: -0.028, 0.001) standard deviations as 
total CEP spending decreases by 15%. Only cuts to plan-
ning spending were associated with worsening mental 
health across all quintiles – though the estimated effect 
was smallest in the most deprived areas, at 0.008 (95% CI: 
0.002, 0.013) standard deviations compared to 0.011 (95% 
CI: 0.007, 0.014) standard deviations in the least deprived 
LSOAs.

Discussion
Summary of findings
This study provides evidence that cuts to local govern-
ment spending on cultural, environmental and plan-
ning services may have harmed public mental health, 
though estimated effects were small. These mental health 
impacts appear to be driven primarily by cuts to the plan-
ning and development budgets, which cover the councils’ 

community and economic development services as well 
as more traditional planning activities. When investigat-
ing inequalities in trends, we found a greater association 
between cuts and deteriorating mental health in more 
affluent areas compared to more deprived areas. Our 
study indicates that it is likely the austerity policy imple-
mented in 2010 contributed to a deterioration in mental 
health.

Results in the context of past research
There is widespread evidence of the negative public 
health effects of the local authority budget cuts imple-
mented in England since 2010. For example, stalling 
life expectancy improvements [73], rising drug-related 
deaths [74], and rising A&E admissions [75], have all 
been attributed to the cuts to public services. Our study 
adds to this evidence base, showing that CEP budget cuts 
may have contributed to deteriorating mental health. On 
average CEP budgets were cut by 15%, which was associ-
ated with a 0.036 (95% CI: 0.005, 0.067) standard devia-
tion increase in the SAMHI. To contextualise this effect 
size, it is 1.7% of the overall 2.11 standard deviation 
increase (worsening) in the SAMHI between 2011/12 
and 2019/20. This is a small but significant proportion 
given the number of other factors that have negatively 
impacted mental health over the period, such as fall-
ing incomes, increasing unemployment and changes to 
the welfare system [76, 77]. This finding was supported 
by our analysis of secondary outcomes, which showed 
increasing antidepressant prescriptions and anxiety levels 
associated with budget cuts.

As discussed in the introduction, previous research has 
shown the mental health benefits of CEP services. These 
include benefits of libraries, museums, parks, environ-
mental health, economic and community development 
projects to social cohesion [8, 9], reading [31, 47, 53], 
interacting with nature [26], digital access [39, 40, 44, 56] 
and physical activity [16, 17, 22]. All of which ultimately 

Table 3 Results of adjusted fixed effects panel regression models of trends in SAMHI by trends in local authority CEP spending, 
comparing effects of spend between IMD quintiles of LSOAs

a Standard deviation change, positive effect sizes indicate worsening mental health. Estimates are adjusted for GDHI per capita, claimant rate, area age structure and 
other LA spending

Change in SAMHIa for 15% decrease in spending (95% CI)

Total CEP Cultural Environmental Planning

All LSOAs 0.027 (0.022, 0.032) 0.006 (0.003, 0.008) 0.009 (0.005, 0.014) 0.014 (0.012, 0.016)

Least deprived LSOAs 0.028 (0.02, 0.037) 0.008 (0.003, 0.013) 0.023 (0.015, 0.031) 0.011 (0.007, 0.014)

2nd quintile 0.017 (0.008, 0.026) 0.005 (‑0.001, 0.01) 0.008 (‑0.001, 0.016) 0.01 (0.006, 0.014)

3rd quintile 0.031 (0.021, 0.041) 0.001 (‑0.005, 0.007) 0.015 (0.006, 0.025) 0.016 (0.011, 0.02)

4th quintile 0.03 (0.02, 0.04) 0.008 (0.002, 0.014) 0.009 (0, 0.019) 0.011 (0.007, 0.016)

Most deprived LSOAs ‑0.013 (‑0.028, 0.001) 0.003 (‑0.005, 0.011) ‑0.026 (‑0.038, ‑0.014) 0.008 (0.002, 0.013)
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support residents’ mental health and well-being [1, 13, 
14, 19, 20]. Therefore, with budget cuts resulting in 800 
closed libraries in the last decade [78], numerous closed 
leisure centres [79] and overall reduced CEP service 
availability and maintenance [80], it seems plausible 
that population mental health would be impacted. Our 
research corroborates this theory, providing some evi-
dence of the contribution of CEP budget cuts to deterio-
rating mental health.

When considering specific budget lines within CEP 
services, we found that planning and development ser-
vices had been especially influential to public mental 
health. This aligns with previous research on the benefits 
of planning services, particularly economic and commu-
nity development which have been cut significantly [81]. 
For example, the recent Communities in Control study 
of investments in community empowerment initiatives 
resulting from the Big Local programme found benefits 
to well-being, as measured by SAMHI and anxiety lev-
els from the Annual Population Survey [82]. Similarly, 
a study of economic development in Preston found sig-
nificant benefit to mental health, as measured by SAMHI 
[83]. Our study of the same outcomes supports this evi-
dence, as well as evidencing small impacts on antidepres-
sant prescription rates and mental health-related hospital 
attendances resulting specifically from cuts to planning 
and development services.

On the other hand, we found cuts to cultural and envi-
ronmental services had a negligible negative effect on 
mental health, with the exception of cuts to environmen-
tal services significantly increasing diagnoses of depres-
sion. This contradicts previous research on the mental 
health benefits of cultural and environmental services, 
especially the wide evidence base for libraries [4, 31, 53]. 
This may be due to barriers to accessing services, such as 
cost, travel or social barriers [84, 85]. Accessibility issues 
may prevent those at risk of poor mental health from 
experiencing the benefits of cultural services.

We found a greater association between cuts and dete-
riorating mental health in more affluent areas compared 
to more deprived areas. This runs counter to our origi-
nal hypothesis. Cuts have been inequitable, with more 
deprived areas of England experiencing steeper budget 
cuts, and cuts for CEP services being much larger than 
other local authority services [59]. As such, we hypoth-
esised that mental health in more deprived areas would 
be most impacted by budget cuts. However, our results 
contradict this and instead corroborate previous research 
identifying public cultural services such as parks and 
museums as so called ‘pro-rich’ services [86]. Our coun-
terintuitive findings may be indicative of the barriers to 
accessing CEP services in more deprived areas, including 
cost and distribution of services [87–89]. There has also 

been evidence of lower quality services in poorer areas 
[90, 91], which could potentially contribute to weaker 
associations with mental health. Alternatively, our find-
ings could be evidence of ecological fallacy arising from 
studying area-level deprivation and aggregated individual 
mental health outcomes. In particular, recent research 
has shown that the majority of socioeconomically 
deprived individuals do not live in the most deprived 
areas, as measured by IMD [92]. As such, it may be the 
most disadvantaged residents of affluent areas that have 
been impacted by CEP budget cuts, accounting for the 
greater association we found in these areas.

Moreover, the mental health impacts may vary across 
services dependent on the way budget cuts have been 
implemented and public response to cuts. In many 
places, budget cuts have resulted in neo-liberalisation 
of services such as parks and libraries, diminishing 
their accessibility [93–95]. However, in some places, 
local community groups have responded by taking over 
management of services [96] or successfully contest-
ing proposals for privatisation [97]. As well as protect-
ing services from commercialisation or reduced quality 
of services, there is some evidence that this localisation 
has been beneficial, allowing services to be more respon-
sive to community needs [98]. However, the financial and 
social capital that enables such volunteer groups to oper-
ate is unevenly distributed across the country [98]. The 
ability to organise volunteer groups may also vary across 
urban and rural areas. Others argue that underfunding 
of parks and declining public interest in libraries precede 
austerity [96, 99]. These factors could explain why we 
found no association between cultural budget cuts and 
mental health outcomes.

Strengths and limitations
The main strength of our study is the use of longitudinal 
data capturing a period of changing mental health out-
comes and spending on CEP services. This allowed us to 
study the relationship between mental health and spend-
ing over time using fixed effects approaches to account 
for time-invariant differences between local authorities. 
The Place-based Longitudinal Data Resource provides 
consistent and comparable time-series that account for 
different LA types and changes in LA administrative 
geography [100]. However, we could not account for 
potential bias introduced by measurement error in the 
local government spending data, or differences in report-
ing spending between places and over time. Additionally, 
previous research has shown fixed effects approaches 
may result in conservative estimates, especially when 
clustering whole population data rather than a sample, 
as in our study [101]. Further, though we account for 
confounding by the time-varying factors of population 
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age structure, unemployment rates and local incomes, it 
is possible that there are unobserved time-varying fac-
tors for which we were not able to control. This could 
include, for example, budget lines that are not controlled 
at LA-level.

Furthermore, this is the first study of the mental health 
impacts of CEP budget cuts, to our knowledge, with only 
one previous study of public health impacts investigat-
ing childhood obesity [102]. CEP services are often over-
looked, despite the benefits they provide to public health 
and well-being. They have been notably deprioritised in 
recent years as local authorities have been forced to make 
cuts to non-statutory services. However, the long-term 
health impacts of these budget cuts are not yet known, 
so our study is an important first step in providing this 
evidence.

One limitation of our study is that the primary out-
come, SAMHI, is determined in part by trends in pre-
scribing and diagnosing, which may vary between local 
authorities [103, 104]. To overcome this limitation, we 
have considered secondary outcomes not affected by this, 
i.e. self-reported anxiety levels, mental health-related 
hospital attendances and claimants of Incapacity Benefits 
or Employment Support Allowance for mental health 
reasons. These secondary outcomes show similar results.

In addition, the data we use to measure antidepres-
sant prescriptions only includes those prescribed by GPs. 
So, for example, antidepressants prescribed in a hospital 
would not be included. However, this is unlikely to sig-
nificantly affect our study as the pathways between CEP 
services and mental health outcomes are less likely to 
include severe mental illness treated outside of GP prac-
tices. Again, we studied secondary outcomes excluding 
antidepressant prescriptions and found similar results.

Our study is also limited by the time period considered. 
Including data on CEP spending and mental health out-
comes prior to 2011 would enable comparisons of trends 
before and after the introduction of austerity. However, 
the SAMHI and measure of anxiety from the Annual 
Population Survey are only available from 2011 onwards. 
Previous research has found that use of antidepres-
sants was increasing prior to 2011, but the rate acceler-
ated from 2008 with the financial crisis and continued to 
increase at this greater rate during the period of austerity 
[103, 105].

Further, our study is limited by the use of area-level 
data, which prevents us from accounting for or assessing 
individual differences in impacts on the basis of major 
determinants of mental health, such as age, sex and eth-
nicity [106, 107]. This may introduce bias through the 
ecological fallacy as it is likely that individuals within 
local authorities will have been differently affected by 
the CEP budget cuts [108]. Similarly, aggregating data to 

local authority level limits our ability to assess variance in 
mental health outcomes within local authorities. Data on 
local expenditure at neighbourhood level is not available 
and, in many cases, it would not be possible or relevant 
to estimate. CEP spending within an LA will in practice 
happen at multiple geographies, such as central libraries, 
leisure centres, and local community centres.

Conclusions and implications for policy 
and research
In this study, we have found that the budget cuts to CEP 
services have had a small but significant impact on men-
tal health in England, with cuts linked to more people 
experiencing poor mental health. This is important as 
health impacts of CEP service budget cuts have not previ-
ously been explored, and are often minimised in relation 
to cuts to other public services. Our findings are impor-
tant in the current context of increasing mental health 
problems since the COVID-19 pandemic, as well as the 
additional pressures that CEP services will be experi-
encing due to the cost of living crisis, including increas-
ing running costs and demand as individuals use public 
spaces to cut their home energy costs [5]. Therefore, it’s 
vital that the government reinvest in CEP services, par-
ticularly planning and community development, as part 
of their Mental Health Recovery Plan [109]. Policies to 
support public mental health and well-being are needed 
now more than ever.

Abbreviations
CEP  Cultural, environmental and planning
LA  Local authority
UK  United Kingdom
IMD  Index of Multiple Deprivation
CPI  Consumer Price Index

Supplementary Information
The online version contains supplementary material available at https:// doi. 
org/ 10. 1186/ s12889‑ 023‑ 16340‑0.

Additional file 1. 

Acknowledgements
Not applicable.

Authors’ contributions
KF contributed to data compilation, conceptualisation of study and meth‑
odology, conducted the analysis and drafted the manuscript. AA and KD 
compiled the data, contributed to methodology and reviewed and edited 
the manuscript. KM and DB contributed to methodology and reviewed and 
edited the manuscript. BB and DTR provided supervision, conceptualisation of 
study, contributed to methodology and reviewed and edited the manuscript. 
All authors read and approved the final manuscript.

Funding
This work was supported by the National Institute for Health Research 
(NIHR) School for Public Health Research and the NIHR Applied Research 

https://doi.org/10.1186/s12889-023-16340-0
https://doi.org/10.1186/s12889-023-16340-0


Page 11 of 13Fahy et al. BMC Public Health         (2023) 23:1441  

Collaboration North West Coast. The views expressed are those of the authors 
and not necessarily those of the NIHR or the Department of Health and Social 
Care.

Availability of data and materials
The datasets used and/or analysed during the current study are available from 
https:// pldr. org/ and further guidance for the data can be forwarded to the 
corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate
Data for the study was taken from an open public database.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details
1 Department of Public Health, Policy and Systems, University of Liverpool, 
Liverpool L69 3GB, UK. 2 Melbourne School of Population and Global Health, 
Centre for Health Policy, The University of Melbourne, Melbourne, Australia. 

Received: 1 June 2023   Accepted: 18 July 2023

References
 1. Hartig T, Mitchell R, de Vries S, Frumkin H. Nature and health. Annu Rev 

Public Health. 2014;35:207–28.
 2. Mancus GC, Campbell J. Integrative review of the intersection of green 

space and neighborhood violence. J Nurs Scholarsh. 2018;50:117–25.
 3. Twohig‑Bennett C, Jones A. The health benefits of the great outdoors: 

a systematic review and meta‑analysis of greenspace exposure and 
health outcomes. Environ Res. 2018;166:628–37.

 4. Philbin MM, Parker CM, Flaherty MG, Hirsch JS. Public libraries: a 
community‑level resource to advance population health. J Community 
Health. 2019;44:192–9.

 5. Libraries Connected. Supporting the vulnerable this winter: briefing 
note. 2022. https:// www. libra riesc onnec ted. org. uk/ resou rce/ libra ries‑ 
conne cted‑ briefi ng‑ note‑ suppo rting‑ vulne rable‑ winter.

 6. Libraries Connected. Libraries and the cost of living crisis ‑ briefing 
note. 2022. https:// www. libra riesc onnec ted. org. uk/ resou rce/ libra ries‑ 
and‑ cost‑ living‑ crisis‑ briefi ng‑ note.

 7. Glasgow Centre for Population Health. The built environment and 
health: an evidence review.  [Internet]. Glasgow Centre for Population 
Health; 2013 [cited 2023 July 26]. Available from: https:// www. gcph. 
co. uk/ publi catio ns/ 472_ conce pts_ series_ 11‑ the_ built_ envir onment_ 
and_ health_ an_ evide nce_ review.

 8. Leyden KM. Social capital and the built environment: the importance of 
walkable neighborhoods. Am J Public Health. 2003;93:1546–51.

 9. Mazumdar S, Learnihan V, Cochrane T, Davey R. The built environment 
and social capital: a systematic review. Environ Behav. 2018;50:119–58.

 10. Ministry of Housing, Communities & Local Government. National 
Planning Policy Framework [Internet]. 2021;75 [cited July 26]. Available 
from: https:// www. gov. uk/ gover nment/ publi catio ns/ natio nal‑ plann 
ing‑ policy‑ frame work‑‑2.

 11. O’Mara‑Eves A, Brunton G, McDaid D, et al. Community engagement 
to reduce inequalities in health: a systematic review, meta‑analysis and 
economic analysis. Southampton (UK): NIHR Journals Library; 2013. 
(Public Health Research, No. 1.4.) Available from: https:// www. ncbi. nlm. 
nih. gov/ books/ NBK26 2817/. https:// doi. org/ 10. 3310/ phr01 040.

 12. Popay J, Attree P, Hornby D, Milton B, Whitehead M, French B, Kowarzik 
U, Simpson N, Povall S. Community engagement in initiatives address‑
ing the wider social determinants of health a rapid review of evidence 
on impact, experience and process. Social Determinants Effectiveness 

Review. 2007. Available from: https:// www. resea rchga te. net/ publi 
cation/ 24261 1483_ Commu nity_ engag ement_ in_ initi atives_ addre 
ssing_ the_ wider_ social_ deter minan ts_ of_ health_ A_ rapid_ review_ of_ 
evide nce_ on_ impact_ exper ience_ and_ proce ss.

 13. Kawachi I, Berkman LF. Social ties and mental health. J Urban Health 
Bull N Y Acad Med. 2001;78:458–67.

 14. Marmot M, Wilkinson R. Social Determinants of Health. 2nd edn 
(Oxford, 2005; online edn, Oxford Academic, 1 Sept. 2009). Available 
from: https:// doi. org/ 10. 1093/ acprof: oso/ 97801 98565 895. 001. 0001.

 15. Flores EC, et al. Mental health impact of social capital interven‑
tions: a systematic review. Soc Psychiatry Psychiatr Epidemiol. 
2018;53:107–19.

 16. Higgerson J, Halliday E, Ortiz‑Nunez A, Brown R, Barr B. Impact of free 
access to leisure facilities and community outreach on inequalities in 
physical activity: a quasi‑experimental study. J Epidemiol Community 
Health. 2018;72:252–8.

 17. Zhang R, Wulff H, Duan Y, Wagner P. Associations between the 
physical environment and park‑based physical activity: a systematic 
review. J Sport Health Sci. 2019;8:412–21.

 18. Hunter RF, et al. Environmental, health, wellbeing, social and equity 
effects of urban green space interventions: a meta‑narrative evi‑
dence synthesis. Environ Int. 2019;130:104923.

 19. Thomas J, Thirlaway K, Bowes N, Meyers R. Effects of combining 
physical activity with psychotherapy on mental health and well‑
being: a systematic review. J Affect Disord. 2020;265:475–85.

 20. Paluska SA, Schwenk TL. Physical activity and mental health. Sports 
Med. 2000;29:167–80.

 21. Sharma A, Madaan V, Petty FD. Exercise for mental health. Prim Care 
Companion J Clin Psychiatry. 2006;8:106.

 22. Thompson Coon J, et al. Does participating in physical activity in 
outdoor natural environments have a greater effect on physical 
and mental wellbeing than physical activity indoors? a systematic 
review.  Environ Sci Technol. 2011;45:1761–72.

 23. Barton H. Land use planning and health and well‑being. Land Use 
Policy. 2009;26:S115–23.

 24. Fraser SDS, Lock K. Cycling for transport and public health: a system‑
atic review of the effect of the environment on cycling. Eur J Public 
Health. 2011;21:738–43.

 25. Ulrich R, et al. Stress recovery during exposure to natural and urban 
environments. J Environ Psychol. 1991;11:201–30.

 26. Kaplan R, Kaplan S. The experience of nature : a psychological per‑
spective. Cambridge; New York: Cambridge University Press; 1989.

 27. Vanaken GJ, Danckaerts M. Impact of green space exposure on 
children’s and adolescents’ mental health: a systematic review. Int J 
Environ Res Public Health. 2018;15(12):2668.

 28. Bowler DE, Buyung‑Ali LM, Knight TM, Pullin AS. A systematic review 
of evidence for the added benefits to health of exposure to natural 
environments. BMC Public Health. 2010;10:456.

 29. Kaplan S, Bardwell LV, Slakter DB. The museum as a restorative envi‑
ronment. Environ Behav. 1993;25:725–42.

 30. Ministry of Housing, Communities & Local Government. General fund 
revenue account outturn. 2022. https:// www. gov. uk/ gover nment/ 
publi catio ns/ gener al‑ fund‑ reven ue‑ accou nt‑ outtu rn.

 31. Dickinson S. Evidence review of the economic contribution of librar‑
ies. Cult Trends. 2014;23:308–11.

 32. Library support to jobseekers. GOV.UK https:// www. gov. uk/ gover 
nment/ case‑ studi es/ libra ry‑ suppo rt‑ to‑ jobse ekers.

 33. Jobseeking help in libraries extended. https:// news. leice ster. gov. uk/ 
news‑ artic les/ 2022/ march/ jobse eking‑ help‑ in‑ libra ries‑ exten ded/.

 34. Public libraries: working in partnership to meet local needs. https:// 
www. cilip. org. uk/? page= worki nginp artne rship.

 35. Adroit Economics Ltd. Enterprising Libraries Programme Evaluation. 
2017.

 36. Peachey J. Beyond books: the role of enterprising libraries in promot‑
ing economic wellbeing. The Carnegie UK Trust; 2014 (01). Available 
from: https:// carne gieuk trust. org. uk/ publi catio ns/ beyond‑ books‑ the‑ 
role‑ of‑ enter prisi ng‑ libra ries‑ in‑ promo ting‑ econo mic‑ wellb eing/.

 37. Whitehead M, Dahlgren G. European strategies for tackling social 
inequities in health: Levelling up Part. 2006;2:149.

 38. Evans J, Repper J. Employment, social inclusion and mental health. J 
Psychiatr Ment Health Nurs. 2000;7:15–24.

https://pldr.org/
https://www.librariesconnected.org.uk/resource/libraries-connected-briefing-note-supporting-vulnerable-winter
https://www.librariesconnected.org.uk/resource/libraries-connected-briefing-note-supporting-vulnerable-winter
https://www.librariesconnected.org.uk/resource/libraries-and-cost-living-crisis-briefing-note
https://www.librariesconnected.org.uk/resource/libraries-and-cost-living-crisis-briefing-note
https://www.gcph.co.uk/publications/472_concepts_series_11-the_built_environment_and_health_an_evidence_review
https://www.gcph.co.uk/publications/472_concepts_series_11-the_built_environment_and_health_an_evidence_review
https://www.gcph.co.uk/publications/472_concepts_series_11-the_built_environment_and_health_an_evidence_review
https://www.gov.uk/government/publications/national-planning-policy-framework--2
https://www.gov.uk/government/publications/national-planning-policy-framework--2
https://www.ncbi.nlm.nih.gov/books/NBK262817/
https://www.ncbi.nlm.nih.gov/books/NBK262817/
https://doi.org/10.3310/phr01040
https://www.researchgate.net/publication/242611483_Community_engagement_in_initiatives_addressing_the_wider_social_determinants_of_health_A_rapid_review_of_evidence_on_impact_experience_and_process
https://www.researchgate.net/publication/242611483_Community_engagement_in_initiatives_addressing_the_wider_social_determinants_of_health_A_rapid_review_of_evidence_on_impact_experience_and_process
https://www.researchgate.net/publication/242611483_Community_engagement_in_initiatives_addressing_the_wider_social_determinants_of_health_A_rapid_review_of_evidence_on_impact_experience_and_process
https://www.researchgate.net/publication/242611483_Community_engagement_in_initiatives_addressing_the_wider_social_determinants_of_health_A_rapid_review_of_evidence_on_impact_experience_and_process
https://doi.org/10.1093/acprof:oso/9780198565895.001.0001
https://www.gov.uk/government/publications/general-fund-revenue-account-outturn
https://www.gov.uk/government/publications/general-fund-revenue-account-outturn
https://www.gov.uk/government/case-studies/library-support-to-jobseekers
https://www.gov.uk/government/case-studies/library-support-to-jobseekers
https://news.leicester.gov.uk/news-articles/2022/march/jobseeking-help-in-libraries-extended/
https://news.leicester.gov.uk/news-articles/2022/march/jobseeking-help-in-libraries-extended/
https://www.cilip.org.uk/?page=workinginpartnership
https://www.cilip.org.uk/?page=workinginpartnership
https://carnegieuktrust.org.uk/publications/beyond-books-the-role-of-enterprising-libraries-in-promoting-economic-wellbeing/
https://carnegieuktrust.org.uk/publications/beyond-books-the-role-of-enterprising-libraries-in-promoting-economic-wellbeing/


Page 12 of 13Fahy et al. BMC Public Health         (2023) 23:1441 

 39. Enabling digital inclusion through public libraries | University of 
Oxford. https:// www. ox. ac. uk/ resea rch/ resea rch‑ impact/ enabl ing‑ 
digit al‑ inclu sion‑ throu gh‑ public‑ libra ries.

 40. Libraries Delivering Digital Inclusion. Good Things Foundation 
2016. https:// www. goodt hings found ation. org/ insig hts/ libra ries‑ deliv 
ering‑ digit al‑ inclu sion/.

 41. Closing the Childhood Digital Divide: And end to digital exclusion for 
children and young people in the UK in the UK. Unicef UK https:// www. 
unicef. org. uk/ policy/ closi ng‑ the‑ digit al‑ divide‑ uk/.

 42. Coleman V. Digital divide in UK education during COVID‑19 pandemic: 
Literature review. Cambridge Assessment Research Report. Cambridge, 
UK: Cambridge Assessment. 2021;40.

 43. Livingston E, Houston E, Carradine J, Fallon B, Akmeemana C, Nizam M, 
McNab A. Global student perspectives on digital inclusion in education 
during COVID‑19. Glob Stud Child. 2022;0:(0). https:// doi. org/ 10. 1177/ 
20436 10622 11026 17.

 44. Ayre LB. What more can we do to address broadband inequity and 
digital poverty? Information Technology and Libraries. 2020;39. https:// 
doi. org/ 10. 6017/ ital. v39i3. 12619.

 45. International Federation of Library Associations and Institutions (IFLA). 
IFLA Statement on Digital Literacy. 2017. Available from: https:// repos 
itory. ifla. org/ handle/ 12345 6789/ 1283.

 46. BookTrust Storytime – how libraries are supporting families to discover 
reading. ‑ DCMS Libraries. https:// dcmsl ibrar ies. blog. gov. uk/ 2021/ 10/ 
06/ bookt rust‑ story time‑ how‑ libra ries‑ are‑ suppo rting‑ famil ies‑ to‑ disco 
ver‑ readi ng/.

 47. Gleed A. Booktrust Reading Habits Survey. 2013;2013:53.
 48. Brewster L, Sen B, Cox A. Legitimising bibliotherapy: evidence‑based 

discourses in healthcare. J Doc. 2012;68:185–205.
 49. National Institute for Health and Care Excellence. Generalised anxiety 

disorder and panic disorder in adults: management. 2020;47. Available 
from: https:// www. nice. org. uk/ guida nce/ cg113.

 50. National Institute for Health and Care Excellence. Depression in adults: 
treatment and management. 2022;113. Available from: https:// www. 
nice. org. uk/ guida nce/ ng222.

 51. Baeg JH. What factors influence the use of the public library for health 
information? The Florida State University ProQuest Dissertations Pub‑
lishing,  2016;10120538. Available from: http:// purl. flvc. org/ fsu/ fd/ FSU_ 
2016SP_ Baeg_ fsu_ 0071E_ 12987.

 52. Flaherty MG. The Public Library as Health Information Resource? School 
of Information Studies ‑ Dissertations. 2013;82. https:// surfa ce. syr. edu/ 
it_ etd/ 82.

 53. Fujiwara D, Lawton R, Mourato S. The health and wellbeing benefits of 
public libraries. Arts Council England, 2015;45. Available from: https:// 
www. artsc ouncil. org. uk/ resea rch‑ and‑ data/ health‑ and‑ wellb eing‑ 
benefi ts‑ public‑ libra ries.

 54. Universal Library Offers | Libraries Connected. https:// www. libra riesc 
onnec ted. org. uk/ page/ unive rsal‑ libra ry‑ offers.

 55. Pribesh S, Gavigan K, Dickinson G. The access gap: poverty and charac‑
teristics of school library media centers. Libr Q. 2011;81:143–60.

 56. Gann B. Transforming lives: combating digital health inequality. IFLA J. 
2019;45:187–98.

 57. National Institute for Health and Care Excellence. Community engage‑
ment: improving health and wellbeing and reducing health inequali‑
ties. 2016. Available from: https:// www. nice. org. uk/ guida nce/ ng44.

 58. Barton H, Grant M. A health map for the local human habitat. J R Soc 
Promot Health. 2006;126:252–3.

 59. Fahy K, et al. Inequalities in local government spending on cultural, 
environmental and planning services: a time‑trend analysis in England, 
Scotland, and Wales. BMC Public Health. 2023;23:408.

 60. Daras K, Barr B. Small Area Mental Health Index (SAMHI)  [Open Data‑
set], Place‑based Longitudinal Data Resource. 2021. https:// doi. org/ 10. 
17638/ datac at. liver pool. ac. uk/ 1188.

 61. Frandsen LS, et al. The relationship between self‑reported mental 
health and redeemed prescriptions of antidepressants: a register‑based 
cohort study. BMC Psychiatry. 2016;16:189.

 62. Office for National Statistics. Annual population survey (APS) QMI. 2012 
at https:// www. ons. gov. uk/ emplo yment andla bourm arket/ peopl einwo 
rk/ emplo yment andem ploye etypes/ metho dolog ies/ annua lpopu latio 
nsurv eyaps qmi.

 63. Office for National Statistics. Personal well‑being in the UK QMI. 2018 at 
https:// www. ons. gov. uk/ peopl epopu latio nandc ommun ity/ wellb eing/ 
metho dolog ies/ perso nalwe llbei ngint heukq mi.

 64. Surveys using our four personal well‑being questions ‑ Office for 
National Statistics. https:// www. ons. gov. uk/ peopl epopu latio nandc 
ommun ity/ wellb eing/ metho dolog ies/ surve ysusi ngthe 4offi cefor natio 
nalst atist icspe rsona lwell being quest ions.

 65. Alexiou A, Barr B. Local Authority Finance: Cultural, Environmental, 
Regulatory and Planning Services individual spending lines (FIN_07_61)  
[Open Dataset]. Place‑based Longitudinal Data Resource. 2022. Avail‑
able from: https:// pldr. org/ datas et/ 2omjn/ cultu ral‑ envir onmen tal‑ regul 
atory‑ and‑ plann ing‑ servi ces‑ indiv idual‑ spend ing‑ lines‑ r05‑ fin07 61.

 66. Alexiou A, Barr B. Local Authority Finance: Gross Current Expenditure – 
Total Services (FIN_07_18)  [Open Dataset]. Place‑based Longitudinal 
Data Resource. 2021. https:// doi. org/ 10. 17638/ datac at. liver pool. ac. uk/ 
1354.

 67. Inflation and price indices ‑ Office for National Statistics. https:// www. 
ons. gov. uk/ econo my/ infla tiona ndpri ceind ices.

 68. Office for National Statistics. Claimant count by sex and age.  2023 at 
https:// www. nomis web. co. uk/ query/ const ruct/ summa ry. asp? mode= 
const ruct& versi on= 0& datas et= 162.

 69. Office for National Statistics. Regional gross disposable household 
income (GDHI) at current basic prices. at https:// www. nomis web. co. uk/ 
query/ const ruct/ summa ry. asp? reset= yes& mode= const ruct& datas et= 
185& versi on= 0& anal= 1& inits el=.

 70. Regional gross disposable household income ‑ Nomis ‑ Official Labour 
Market Statistics. https:// www. nomis web. co. uk/ datas ets/ gdhi.

 71. Walley T, Roberts D. Average daily quantities: a tool for measuring pre‑
scribing volume in England. Pharmacoepidemiol Drug Saf. 2000;9:55–8.

 72. Petersen J, Alexiou A, Brewerton D, Cornelsen L, Courtin E, Cummins S, 
Marks D, Seguin M, Stewart J, Thompson K, Egan M. Impact of selective 
licensing schemes for private rental housing on mental health and 
social outcomes in Greater London, England: a natural experiment 
study. BMJ Open. 2022;12(12):e065747. https:// doi. org/ 10. 1136/ bmjop 
en‑ 2022‑ 065747.

 73. Alexiou A, et al. Local government funding and life expectancy 
in England: a longitudinal ecological study. Lancet Public Health. 
2021;6:e641–7.

 74. Alexiou A, Mason K, Fahy K, Taylor‑Robinson D, Barr B. Assessing the 
impact of funding cuts to local housing services on drug and alcohol 
related mortality: a longitudinal study using area‑level data in England. 
Int J Hous Policy. 2021;0:1–19.

 75. Crawford R, Stoye G, Zaranko B. The impact of cuts to social care spend‑
ing on the use of Accident and Emergency departments in England. 
Institute for Fiscal Studies. 2018. Available from: https:// ifs. org. uk/ publi 
catio ns/ impact‑ cuts‑ social‑ care‑ spend ing‑ use‑ accid ent‑ and‑ emerg 
ency‑ depar tments‑ engla nd.

 76. Frasquilho D, et al. Mental health outcomes in times of economic reces‑
sion: a systematic literature review. BMC Public Health. 2016;16:115.

 77. Wickham S, et al. Effects on mental health of a UK welfare reform, 
Universal Credit: a longitudinal controlled study. Lancet Public Health. 
2020;5:e157–64.

 78. CIPFA. Decade of austerity sees 30% drop in library spending. 
2019 https:// www. cipfa. org/ about‑ cipfa/ press‑ office/ latest‑ press‑ relea 
ses/ decade‑ of‑ auste rity‑ sees‑ 30‑ drop‑ in‑ libra ry‑ spend ing.

 79. Parnell D, Widdop P. Austerity and sport for health. Sport Matters, 
University of Edinburgh; 2015. Available from: https:// blogs. ed. ac. uk/ 
sport‑ matte rs/ 2015/ 09/ 30/ auste rity‑ sport‑ health/.

 80. National Audit Office. The impact of funding reductions on local 
authorities. 2014;56.

 81. National Audit Office. Financial sustainability of local authorities. 
https:// www. nao. org. uk/ report/ finan cial‑ susta inabi lity‑ of‑ local‑ autho 
rities‑ 2018/ (2018).

 82. Popay J, Halliday E, Mead R, Townsend A, Akhter N, Bambra C, Barr B, 
Anderson de Cuevas R, Daras K, Egan M, Gravenhorst K, Janke K, Kasim 
A, McGowan V, Ponsford R, Reynolds J, Whitehead M. Communities 
in Control: A mixed method evaluation of the Big Local community 
empowerment initiative in England. Public Health Research. 2023. (In 
press)

https://www.ox.ac.uk/research/research-impact/enabling-digital-inclusion-through-public-libraries
https://www.ox.ac.uk/research/research-impact/enabling-digital-inclusion-through-public-libraries
https://www.goodthingsfoundation.org/insights/libraries-delivering-digital-inclusion/
https://www.goodthingsfoundation.org/insights/libraries-delivering-digital-inclusion/
https://www.unicef.org.uk/policy/closing-the-digital-divide-uk/
https://www.unicef.org.uk/policy/closing-the-digital-divide-uk/
https://doi.org/10.1177/20436106221102617
https://doi.org/10.1177/20436106221102617
https://doi.org/10.6017/ital.v39i3.12619
https://doi.org/10.6017/ital.v39i3.12619
https://repository.ifla.org/handle/123456789/1283
https://repository.ifla.org/handle/123456789/1283
https://dcmslibraries.blog.gov.uk/2021/10/06/booktrust-storytime-how-libraries-are-supporting-families-to-discover-reading/
https://dcmslibraries.blog.gov.uk/2021/10/06/booktrust-storytime-how-libraries-are-supporting-families-to-discover-reading/
https://dcmslibraries.blog.gov.uk/2021/10/06/booktrust-storytime-how-libraries-are-supporting-families-to-discover-reading/
https://www.nice.org.uk/guidance/cg113
https://www.nice.org.uk/guidance/ng222
https://www.nice.org.uk/guidance/ng222
http://purl.flvc.org/fsu/fd/FSU_2016SP_Baeg_fsu_0071E_12987
http://purl.flvc.org/fsu/fd/FSU_2016SP_Baeg_fsu_0071E_12987
https://surface.syr.edu/it_etd/82
https://surface.syr.edu/it_etd/82
https://www.artscouncil.org.uk/research-and-data/health-and-wellbeing-benefits-public-libraries
https://www.artscouncil.org.uk/research-and-data/health-and-wellbeing-benefits-public-libraries
https://www.artscouncil.org.uk/research-and-data/health-and-wellbeing-benefits-public-libraries
https://www.librariesconnected.org.uk/page/universal-library-offers
https://www.librariesconnected.org.uk/page/universal-library-offers
https://www.nice.org.uk/guidance/ng44
https://doi.org/10.17638/datacat.liverpool.ac.uk/1188
https://doi.org/10.17638/datacat.liverpool.ac.uk/1188
https://www.ons.gov.uk/employmentandlabourmarket/peopleinwork/employmentandemployeetypes/methodologies/annualpopulationsurveyapsqmi
https://www.ons.gov.uk/employmentandlabourmarket/peopleinwork/employmentandemployeetypes/methodologies/annualpopulationsurveyapsqmi
https://www.ons.gov.uk/employmentandlabourmarket/peopleinwork/employmentandemployeetypes/methodologies/annualpopulationsurveyapsqmi
https://www.ons.gov.uk/peoplepopulationandcommunity/wellbeing/methodologies/personalwellbeingintheukqmi
https://www.ons.gov.uk/peoplepopulationandcommunity/wellbeing/methodologies/personalwellbeingintheukqmi
https://www.ons.gov.uk/peoplepopulationandcommunity/wellbeing/methodologies/surveysusingthe4officefornationalstatisticspersonalwellbeingquestions
https://www.ons.gov.uk/peoplepopulationandcommunity/wellbeing/methodologies/surveysusingthe4officefornationalstatisticspersonalwellbeingquestions
https://www.ons.gov.uk/peoplepopulationandcommunity/wellbeing/methodologies/surveysusingthe4officefornationalstatisticspersonalwellbeingquestions
https://pldr.org/dataset/2omjn/cultural-environmental-regulatory-and-planning-services-individual-spending-lines-r05-fin0761
https://pldr.org/dataset/2omjn/cultural-environmental-regulatory-and-planning-services-individual-spending-lines-r05-fin0761
https://doi.org/10.17638/datacat.liverpool.ac.uk/1354
https://doi.org/10.17638/datacat.liverpool.ac.uk/1354
https://www.ons.gov.uk/economy/inflationandpriceindices
https://www.ons.gov.uk/economy/inflationandpriceindices
https://www.nomisweb.co.uk/query/construct/summary.asp?mode=construct&version=0&dataset=162
https://www.nomisweb.co.uk/query/construct/summary.asp?mode=construct&version=0&dataset=162
https://www.nomisweb.co.uk/query/construct/summary.asp?reset=yes&mode=construct&dataset=185&version=0&anal=1&initsel
https://www.nomisweb.co.uk/query/construct/summary.asp?reset=yes&mode=construct&dataset=185&version=0&anal=1&initsel
https://www.nomisweb.co.uk/query/construct/summary.asp?reset=yes&mode=construct&dataset=185&version=0&anal=1&initsel
https://www.nomisweb.co.uk/datasets/gdhi
https://doi.org/10.1136/bmjopen-2022-065747
https://doi.org/10.1136/bmjopen-2022-065747
https://ifs.org.uk/publications/impact-cuts-social-care-spending-use-accident-and-emergency-departments-england
https://ifs.org.uk/publications/impact-cuts-social-care-spending-use-accident-and-emergency-departments-england
https://ifs.org.uk/publications/impact-cuts-social-care-spending-use-accident-and-emergency-departments-england
https://www.cipfa.org/about-cipfa/press-office/latest-press-releases/decade-of-austerity-sees-30-drop-in-library-spending
https://www.cipfa.org/about-cipfa/press-office/latest-press-releases/decade-of-austerity-sees-30-drop-in-library-spending
https://blogs.ed.ac.uk/sport-matters/2015/09/30/austerity-sport-health/
https://blogs.ed.ac.uk/sport-matters/2015/09/30/austerity-sport-health/
https://www.nao.org.uk/report/financial-sustainability-of-local-authorities-2018/
https://www.nao.org.uk/report/financial-sustainability-of-local-authorities-2018/


Page 13 of 13Fahy et al. BMC Public Health         (2023) 23:1441  

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

 83. Barr B, et al. The mental health and wellbeing impact of a community 
wealth building programme – a difference‑in‑differences study. SSRN 
Scholarly Paper at. 2022. https:// doi. org/ 10. 2139/ ssrn. 41218 60.

 84. Askin N. Managing barriers: provision of information access for under‑
served groups. See Also. 2015. https:// doi. org/ 10. 14288/ sa. v1i1. 186337.

 85. Ayers S. The Poor and Homeless: An Opportunity for Libraries to Serve. 
2006;54:10.

 86. Gannon M, et al. Pro‑Poor or Pro‑Rich? The social impact of local gov‑
ernment budgets, 2016–17 to 2018–19. University of Glasgow; 2018;54. 
Available from: https:// digit alpub licat ions. parli ament. scot/ Resea rchBr 
iefin gs/ Report/ 2018/ 12/7/ Pro‑ Poor‑ or‑ Pro‑ Rich‑‑ The‑ social‑ impact‑ of‑ 
local‑ gover nment‑ budge ts‑‑ 2016‑ 17‑ to‑ 2018‑ 19.

 87. Brook O. Spatial equity and cultural participation: how access influ‑
ences attendance at museums and galleries in London. Cult Trends. 
2016;25:21–34.

 88. Matthews P, Hastings A. Middle‑class political activism and middle‑
class advantage in relation to public services: a realist synthesis of the 
evidence base. Soc Policy Adm. 2013;47:72–92.

 89. Macintyre S, Macdonald L, Ellaway A. Do poorer people have poorer 
access to local resources and facilities? the distribution of local 
resources by area deprivation in Glasgow. Scotland Soc Sci Med. 
2008;67:900–14.

 90. Hastings A. Poor neighbourhoods and poor services: evidence on the 
‘Rationing’ of environmental service provision to deprived neighbour‑
hoods. Urban Stud. 2009;46:2907–27.

 91. Hastings A. Territorial justice and neighbourhood environmental ser‑
vices: a comparison of provision to deprived and better‑off neighbour‑
hoods in the UK. Environ Plan C Gov Policy. 2007;25:896–917.

 92. McCartney G, Hoggett R, Walsh D, Lee D. How well do area‑based dep‑
rivation indices identify income‑ and employment‑deprived individuals 
across Great Britain today? Public Health. 2023;217:22–5.

 93. Smith A. Sustaining municipal parks in an era of neoliberal austerity: the 
contested commercialisation of Gunnersbury Park. Environ Plan Econ 
Space. 2021;53:704–22.

 94. Matheney A, Pérez del Pulgar C, Shokry G. A green capital for all?: 
Austerity, inequalities and green space in Bristol. In: The Green City and 
Social Injustice. Routledge. 2021. p. 49‑60. https:// doi. org/ 10. 4324/ 
97810 03183 273‑5.

 95. Mell I. Parks, COVID‑19 and the impact of austerity funding on public‑
service provision in a time of crisis. Town Plan Rev. 2021;92:215–20.

 96. Whitten M. Blame it on austerity? Examining the impetus behind Lon‑
don’s changing green space governance. People Place Policy Online. 
2019;12:204–24.

 97. Clark T. Knowsley scraps plan to sell off parks. Place North West. 
2018. Available from: https:// www. place north west. co. uk/ knows 
ley‑ scraps‑ plan‑ to‑ sell‑ off‑ parks/.

 98. Findlay‑King L, Nichols G, Forbes D, Macfadyen G. Localism and the 
Big Society: the asset transfer of leisure centres and libraries – fighting 
closures or empowering communities? Leis Stud. 2018;37:158–70.

 99. Coates T. On the closure of english public libraries. Public Libr Q. 
2019;38:3–18.

 100. Place‑based Longitudinal Data Resource. 2022.
 101. Abadie A, Athey S, Imbens GW, Wooldridge J. When should you adjust 

standard errors for clustering? Q J Econ. 2023;138(1):1–35.
 102. Mason KE, Alexiou A, Barr B, Taylor‑Robinson D. Impact of cuts to local 

authority spending on cultural, environmental and planning services 
on inequalities in childhood obesity in England: a longitudinal ecologi‑
cal study. Health Place. 2023;80:102999–102999.

 103. Bogowicz P, Curtis HJ, Walker AJ, Cowen P, Geddes J, Goldacre 
B. Trends and variation in antidepressant prescribing in Eng‑
lish primary care: a retrospective longitudinal study. BJGP Open. 
2021;5(4):BJGPO.2021.0020. https:// doi. org/ 10. 3399/ BJGPO. 2021. 0020.

 104. Schofield P, Das‑Munshi J, Mathur R, Congdon P, Hull S. Does depression 
diagnosis and antidepressant prescribing vary by location? analysis of 
ethnic density associations using a large primary‑care dataset. Psychol 
Med. 2016;46:1321–9.

 105. Barr B, et al. ‘First, do no harm’: are disability assessments associated 
with adverse trends in mental health? a longitudinal ecological study. J 
Epidemiol Community Health. 2016;70:339.

 106. Bignall T, Jeraj S, Helsby E, Butt J. Racial disparities in mental health: 
literature and evidence review. Race Equality Foundation. 2019;60. 

Available from: https:// racee quali tyfou ndati on. org. uk/ health‑ and‑ care/ 
mental‑ health‑ and‑ racial‑ dispa rities‑ report/.

 107. Kiely KM, Brady B, Byles J. Gender, mental health and ageing. Maturitas. 
2019;129:76–84.

 108. Piantadosi S, Byar DP, Green SB. The ecological fallacy. Am J Epidemiol. 
1988;127:893–904.

 109. COVID‑19 mental health and wellbeing recovery action plan. GOV.
UK https:// www. gov. uk/ gover nment/ publi catio ns/ covid‑ 19‑ mental‑ 
health‑ and‑ wellb eing‑ recov ery‑ action‑ plan.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub‑
lished maps and institutional affiliations.

https://doi.org/10.2139/ssrn.4121860
https://doi.org/10.14288/sa.v1i1.186337
https://digitalpublications.parliament.scot/ResearchBriefings/Report/2018/12/7/Pro-Poor-or-Pro-Rich--The-social-impact-of-local-government-budgets--2016-17-to-2018-19
https://digitalpublications.parliament.scot/ResearchBriefings/Report/2018/12/7/Pro-Poor-or-Pro-Rich--The-social-impact-of-local-government-budgets--2016-17-to-2018-19
https://digitalpublications.parliament.scot/ResearchBriefings/Report/2018/12/7/Pro-Poor-or-Pro-Rich--The-social-impact-of-local-government-budgets--2016-17-to-2018-19
https://doi.org/10.4324/9781003183273-5
https://doi.org/10.4324/9781003183273-5
https://www.placenorthwest.co.uk/knowsley-scraps-plan-to-sell-off-parks/
https://www.placenorthwest.co.uk/knowsley-scraps-plan-to-sell-off-parks/
https://doi.org/10.3399/BJGPO.2021.0020
https://raceequalityfoundation.org.uk/health-and-care/mental-health-and-racial-disparities-report/
https://raceequalityfoundation.org.uk/health-and-care/mental-health-and-racial-disparities-report/
https://www.gov.uk/government/publications/covid-19-mental-health-and-wellbeing-recovery-action-plan
https://www.gov.uk/government/publications/covid-19-mental-health-and-wellbeing-recovery-action-plan

	Mental health impact of cuts to local government spending on cultural, environmental and planning services in England: a longitudinal ecological study
	Abstract 
	Background 
	Methods 
	Results 
	Conclusion 

	Introduction
	Methods
	Setting
	Data
	Analysis
	Robustness tests

	Results
	Discussion
	Summary of findings
	Results in the context of past research
	Strengths and limitations

	Conclusions and implications for policy and research
	Anchor 19
	Acknowledgements
	References


