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Background
Individual variables and area-level variables have been
identified as explaining much of the variance in rates
of compulsory in-patient treatment.
Aims
To describe rates of voluntary and compulsory psychiatric
in-patient treatment in rural and urban settings in England,
and to explore the associations with age, ethnicity and
deprivation.
Method
Secondary analysis of 2010/11 data from the Mental Health
Minimum Dataset.
Results
Areas with higher levels of deprivation had increased rates
of in-patient treatment. Areas with high proportions of
adults aged 20–39 years had the highest rates of compulsory
in-patient treatment as well as the lowest rates of voluntary

Mental health services in England have been transformed over the
past three decades through the transfer of most care from hospital
to the community, where services are available 24 hours a day.1–4
It is therefore surprising that detentions under the Mental Health
Act have risen steadily over the same time period. This has reached
the point that with the declining number of beds, it is the norm
for the majority of in-patients on many National Health Service
(NHS) psychiatric wards to be detained at any point in time.
The reasons for this remain unclear, and are complicated by
spatial variation. For example, London has consistently higher
rates of compulsory in-patient treatment compared with the rest
of England.5 Previous studies of psychiatric in-patient treatment
have demonstrated higher rates among younger adults,6,7 and
those of Black and minority ethnicity,8,9 as well as in urban
environments and areas of social deprivation.10–13 However, a
multilevel analysis of the rate of compulsory in-patient treatment
identified that the majority of the variation in rates occurred at the
individual level according to variables such as age and ethnicity.14
Area-level deprivation and ethnic density were also factors, but
there was no independent effect of London once individual and
area-level variables had been adjusted for. Our aims were therefore
to record the rate of psychiatric in-patient treatment (voluntary
and compulsory) in England in 2010/11 and describe the variation
between rural and urban settings; to investigate whether the
variation in these rates of in-patient treatment in rural and urban
settings correlated with variations in levels of deprivation, ethnic
density and age; and we hypothesised that differences in age,
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in-patient treatment. Urban settings had higher rates of
compulsory in-patient treatment and ethnic density was
associated with compulsory treatment in these areas. After
adjusting for age, deprivation and urban/rural setting, the
association between ethnicity and compulsory treatment was
not statistically significant.
Conclusions
Age structure of the adult population and ethnic density
along with higher levels of deprivation can account for the
markedly higher rates of compulsory in-patient treatment in
urban areas.
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ethnic density and deprivation between urban and rural areas
would explain differing rates of in-patient treatment.
Method
Design
This was an ecological study based on secondary analysis of
routinely collected national data. The proportion of adults who
spent time as a psychiatric in-patient during a 1-year period was
the outcome measure. Information on in-patient treatment was
gathered from the Mental Health Minimum Dataset (MHMDS)
for the year 2010/11. Data from the MHMDS was linked to
corresponding demographic data from the Office for National
Statistics15 enabling rates to be calculated, and other variables to
be measured including population age structure, ethnic density
and levels of deprivation.
The year studied was 2010/11. The population data used
was the mid-2011 population estimates from the Office for
National Statistics based on the results of the 2011 census. The
2010 Index of Multiple Deprivation (IMD) median score for
each primary care trust (PCT) was used as a measure of arealevel deprivation (sourced from http://www.communities.gov.uk/
publications/corporate/statistics/indices2010).
The setting was PCTs (geographically defined areas with a
mean population size of 350 000, in which primary and secondary
care NHS services were organised) in England. These were the
smallest areas for which both denominator population data and
in-patient data were available. Each PCT was categorised according
to its urban or rural location. The rural/urban local authority
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classification (https://www.gov.uk/government/statistics/2001-ruralurban-definition-la-classification-and-other-geographies) was modified for the purpose of this study to make seven categories: inner
London; outer London; other major urban: large urban (population
250 000–750 000); small urban (526% rural population); rural 2
(26–79% rural population); rural 1 (+80% rural population).
Participants had all spent at least one day in a psychiatric
hospital during the year 2010/11. Each individual was included
only once irrespective of whether they had one or multiple
admissions, or had been admitted prior to the year of study. Each
participant was allocated to one of two groups according to the
level of restriction they were subject to. The first was the voluntary
in-patient treatment group consisting of patients who had been in
a psychiatric hospital on a voluntary basis or who were detained
for an initial assessment only (72 h duration and in practice
usually less than 24 h). The compulsory in-patient treatment
group consisted of any patient who had been detained in hospital
at any point during the year for a longer period of assessment and/
or treatment. These patients could also have spent some time in
hospital as voluntary patients as well during the year. It included
civil detentions from the community (including from accident
and emergency, or via the police, or other healthcare settings) and
forensic detentions from a court of law or prison. The voluntary
and compulsory treatment groups were mutually exclusive.
The MHMDS data were available for 143 out of the 152 PCTs
in England. Five of these 143 PCTs were excluded as they received
the majority of their mental health services from two mental
health trusts that did not return data on compulsory treatment
for the year of the study. Thus, data are presented on 138 PCTs.
The 14 PCTs that were not included were from different areas
of the country including both rural and urban settings.
Statistical analysis
For each PCT the adult population (aged 16 years plus), and the
percentage aged 20 to 39 years of age were recorded. Rates of
psychiatric in-patient treatment (overall, voluntary and compulsory)
were calculated per 100 000 of the adult population for each PCT.
Average rates were calculated for the whole of England, and for
each of the seven rural and urban settings. Spearman’s rank
correlations were calculated between average rates of treatment
in each of the seven rural/urban settings and the corresponding
rates of young adults and ethnic density, and deprivation scores
in PCTs in these settings. Variations in the rates of compulsory
in-patient treatment and the associations with other variables
were then investigated in more detail. All statistical analyses were
carried out using SPSS version 19.
Results
Rates of psychiatric in-patient treatment
The rate of in-patient psychiatric treatment was 276 (95% CI
262–289) per 100 000 adult population in the year 2010/11. This
consisted of a rate of 159 (95% CI 149–168) per 100 000 of
voluntary in-patient treatment and 117 (95% CI 107–127) per
100 000 of compulsory in-patient treatment.
Rates in urban and rural locations
Urban areas had higher rates of in-patient treatment, and the
larger the urban environment the greater the rate of compulsory
in-patient treatment, with rates highest in inner London (Table
1). Rates of voluntary treatment showed a different pattern with
the highest rates seen in urban areas outside London, and less
overall variation between rural and urban settings. Overall rates
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of in-patient treatment in inner London were 72% higher when
compared with the most rural PCTs. Compulsory treatment rates
were 184% higher but the rate of voluntary in-patient treatment
was only 9% higher in inner London.
Age, ethnicity and deprivation also varied between these rural
and urban categories. There was a strong or moderate association
between levels of deprivation in these urban and rural settings
and the rate of in-patient treatment for the corresponding area,
both voluntary and compulsory. In addition there were strong
associations between the percentage of the adult population
aged 20–39 years and ethnic density with the rate of compulsory
in-patient treatment, but no association with the rate of voluntary
in-patient treatment (Table 2).
Age and compulsory psychiatric in-patient treatment
There was a nearly perfect correlation (Table 2) between the
proportion of adults that were in their 20s and 30s and the rate
of compulsory in-patient treatment. In more urban settings the
proportion of adults aged 20–39 years steadily rose as did the rate
of compulsory in-patient treatment. The only exception was a
slight drop in the proportion of young adults between the large
urban and major urban categories. However, there was a similar
drop in the rate of compulsory in-patient treatment between these
categories (Fig. 1).
Area-level deprivation, ethnic density and compulsory
psychiatric in-patient treatment
The association between area-level deprivation and the rate of
compulsory in-patient treatment was evident in both rural and
urban areas (see Fig. 2). In contrast to deprivation, the
association between compulsory in-patient treatment and ethnic
density at the PCT level was only evident in urban settings. Figure
3 shows that rural PCTs had lower rates of ethnicity, and no
association (or slightly negative association) between rates of
compulsory in-patient treatment and ethnicity. Urban PCTs had
much higher rates of ethnic density with a positive association
between ethnicity and compulsory in-patient treatment.
In urban environments, rather than rural areas, the association
between age and compulsory in-patient treatment is sustained
after including interaction terms. The higher rates in urban areas
(P = 0.06) increase further with a higher proportions of young
adults (P = 0.05). No statistically significant interactions were
found between urban areas and ethnicity (P = 0.12) or between
urban areas and deprivation (P = 0.81).
Variation in the rate of in-patient treatment
In most areas average rates of voluntary in-patient treatment were
50–100% higher than rates of compulsory in-patient treatment.
This applied to PCTs with below average rates of young adults
where the average voluntary rate of in-patient treatment was
162 (95% CI 150–173) per 100 000 compared with a rate of 92
(95% CI 84–100) per 100 000 for compulsory in-patient treatment.
PCTs with high rates of young adults tended towards similar rates
(voluntary rate 154 (95% 139–170), compulsory rate 154 (95%
137–171), n = 55). Furthermore, in the 43 PCTs with both high
proportions of young adults and high levels of ethnic density,
average rates of compulsory in-patient treatment were higher
(167, 95% 147–186) than rates of voluntary in-patient treatment
(148, 95% 132–165). This applied both in high and low deprivation
areas. In total, 93% of PCTs in London had high proportions of
young adults, compared with 46% of PCTs in other urban areas
and 0% of PCTs in rural areas (w2 = 65.7, d.f. = 2, P50.001).
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Table 2 Rank correlation between the rate of psychiatric in-patient treatment in seven different rural and urban settings in England and the corresponding levels of deprivation, young adults
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a. PCTs were grouped into seven rural and urban categories.
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Rates of voluntary and compulsory psychiatric in-patient treatment

This paper reports rates of voluntary and compulsory in-patient
psychiatric treatment in seven rural and urban categories across
England. The findings indicate that overall rates of in-patient
treatment and compulsory rates increase in a stepwise fashion
with urban environments: the larger the urban settings the
greater the rate. A different pattern was seen for rates of voluntary
in-patient treatment.
Our findings indicate that part of the explanation of the
differences in rates between rural and urban areas is the age profile
in these differing settings. Age, particularly young adulthood, came
out as a strong explanatory variable in our multilevel analysis of
the variation in rates of compulsory psychiatric admission.14 In
the fully adjusted multilevel model the odds ratio for compulsory
admission was 1.92 (95% CI 1.82–2.02) in those aged 18–35, and
1.79 (95% CI 1.68–1.89) in those aged 36–65 compared with those
aged under 18.
We found an association between age and urban environments.
Furthermore, our findings suggest that London may not have been
identified as an explanatory variable in our original multivariate,
multilevel models because of residual confounding by age and
ethnicity. PCTs with above average proportions of adults in their
20s and 30s had rates of compulsory in-patient treatment that
were 67% higher and these PCTs were highly clustered in London.
This important finding has implications for future research and
service provision. We need to better understand which age-related
variables lead to compulsory treatment. Service-related factors
such as limited engagement with primary care and current mental
health service structures may be important as well as factors that
increase risk such as higher rates of impulsivity, suicide and
violence. Any future comparisons of the use of compulsory
treatment by mental health services will need to control for the
age of the local population.
It is well established that rural areas in particular have low
proportions of young adults.16 London had particularly high
proportions of young adults, and in contrast to other areas had
higher rates of compulsory treatment than voluntary treatment.
There may be a number of possible explanations for why rates
of voluntary admission were not higher in the most urban
environments: pathways into care in an urban setting may be
more likely to result in involuntary treatment; fewer older adults
who are less likely to be detained live in these areas; the high rate
of involuntary admission may limit the capacity for voluntary
admission.
Deprivation was associated with rates of in-patient
psychiatric treatment – both voluntary and compulsory. In
contrast ethnicity was only associated with rates of compulsory
in-patient treatment. It was also only in large and major urban
areas, and particularly in London, that higher than average
rates of deprivation, young adults and ethnic density were found
together, and these areas had the highest rates of compulsory
in-patient treatment.
As seen in other conditions17 there may be underlying
contextual factors in these urban areas that invoke interactions
between individuals and multiple vulnerabilities, leading to
poorer health indices in general, and higher rates of compulsory
treatment. Furthermore, the contextual factors in rural areas
are likely to be different from urban areas. Our findings suggest
that for a meaningful comparison to be made of rates of
compulsory treatment between different mental health services,
controlling for the setting in which each of the services operates
will be vital.
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Fig. 1 The rate of compulsory in-patient treatment in rural and urban settings in England and the corresponding percentage of the adult
population aged 20–39 years.
Data are for 138 primary care trusts in England in 2010/11.
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Fig. 2 Area-level deprivation in 45 rural primary care trusts (PCTs) and 93 urban PCTs in England and the corresponding rate of
in-patient psychiatric treatment.
The solid line is the linear trend in urban areas and the dashed line is the linear trend in rual areas.

Limitations
Limitations of the study include that it is a secondary analysis of
routinely collected data. In addition it is an ecological study and
explores association at the population and group level rather than
at the individual level. So associations can only be used to inform
service delivery, and not individual-level interventions.
Interpretation of our findings
The age profile of each ethnic group in England varies considerably
with the most minority ethnic groups being much younger that the
majority White British population.18 Furthermore, many ethnic
groups are highly clustered in major urban areas including
London. Black and Asians groups in particular have been
identified as being at greater risk of compulsory in-patient
treatment. These groups make up just 1.3% of the rural
population compared with 12.6% of the urban population, and
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20.7% of the population in major conurbations.19 Intriguingly,
there is a suggestion in our results that rural areas with relatively
high levels of ethnicity had some of the lowest rates of compulsory
admission. This suggests that part of the explanation for the
overrepresentation of ethnic groups among compulsory
psychiatric in-patients may be that these groups tend to be younger
and highly concentrated in urban areas. It may also explain why
some of the ethnic groups with the lowest rates of compulsory
in-patient treatment are more evenly spread through the country.
The population of England has risen steadily in the past 30
years and continues to grow. This growth has been largely
confined to urban environments, and this may be part of the
explanation for the increasing rates of compulsory admission that
have taken place during this time period.20 There is a need to
understand the distribution of compulsory admission in other
countries with different jurisdictions to see if they show a similar
pattern of concentration in large and major urban areas.
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Fig. 3

The rate of compulsory in-patient treatment and ethnic density in 138 primary care trusts in England.

Data are shown separately for rural and urban areas. The solid line is the linear trend in urban areas and the dashed line is the linear trend in rual areas.
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