European Journal of Mental Health 9 (2014) 163—177
DOI: 10.5708/EJMH.9.2014.2.2

ANNA MARIA PENKALLA & STEFAN KOHLER"

URBANICITY AND MENTAL HEALTH IN EUROPE

A Systematic Review

(Received: 3 September 2013; accepted: 20 November 2013)

Urbanicity has been described as a risk factor for mental disorders. Findings differ across coun-
tries and psychiatric outcomes. Our aim was to systematically review quantitative studies of the
relationship between urbanicity and prevalent mental disorders in Europe. EBSCOhost and Pub-
Med databases were searched for epidemiological studies of European populations, published in
English between January 2002 and October 2012, using the combination of keywords (urban* OR
environment*) AND (mental health OR mental disorder OR psych*). The eleven studies included
in the review used different measures of urbanicity. The types of mental disorders most often
examined, on which we focus in the review, were mood and anxiety disorders, psychosis, and
substance use disorders. Seven out of nine studies reported more mood and anxiety disorders in
some of the urban areas compared to rural areas. Two out of three studies indicated higher rates
of psychosis in some more urbanised areas. Four out of six studies found more substance abuse
with increased urbanicity. The same studies neither found any evidence for a relationship between
urbanicity and mental disorders in several instances, and a lower prevalence of anxiety disorders
in Belgian medium-sized cities compared to rural areas. Living in European cities can be a risk
factor for mood and anxiety disorders, psychotic disorders, and substance abuse. More research is
needed to understand which urban environment characteristics cause mental disorders.

Keywords: anxiety disorder, Europe, mental disorder, mental health, mood disorder, psychosis,
substance abuse, systematic review, urbanicity, urbanisation

Urbanisierung und psychische Gesundheit in Europa: Eine systematische Ubersichtsarbeit:
Urbanisierung ist als Risikofaktor fiir psychische Storungen beschrieben worden. Die Forschungs-
ergebnisse sind je nach Land und psychiatrischen Folgen unterschiedlich. Unsere Zielsetzung war,
einen systematischen Uberblick iiber quantitative Studien zum Zusammenhang zwischen Verstid-
terung und hédufigen psychischen Stérungen in Europa zu geben. Die Datenbanken EBSCOhost
und PubMed wurden nach epidemiologischen Studien in der europdischen Bevolkerung durchsucht,
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welche zwischen Januar 2002 und Oktober 2012 in englischer Sprache verdffentlicht worden sind.
Es wurde die Verkniipfung der Schliisselworter (urban* OR environment*) AND (mental health OR
mental disorder OR psych*) benutzt. Die elf in die Ubersichtsarbeit einbezogenen Studien wandten
unterschiedliche Messgrofen flir Urbanisierung an. Die am hiufigsten untersuchten Arten von psy-
chischen Stérungen, auf die wir uns in der Ubersichtsarbeit konzentrieren, waren affektive Storun-
gen und Angststorungen, Psychosen und Suchterkrankungen. Sieben von neun Studien berichteten
ein hoheres Ausmal} an affektiven Stérungen und Angststérungen in einigen stirker verstadterten
Gebieten, welche mit ldndlichen Gebieten verglichen wurden. Zwei von drei Studien zeigten hohere
Raten von Psychosen in manchen stddtischen Gebieten. Vier von sechs Studien fanden mit zuneh-
mender Verstddterung mehr Substanzmissbrauch. Dieselben Studien fanden auch mehrfach keine
Anbhaltspunkte flir eine Beziehung zwischen Urbanisierung und psychischen Stérungen, sowie eine
geringere Priavalenz von Angststdrungen in mittelgroen belgischen Stadten im Vergleich zu landli-
chen Gebieten. In europdischen Stédten zu leben kann ein Risikofaktor fiir affektive Stdrungen und
Angststdrungen, psychotische Storungen und Substanzmissbrauch sein. Weitere Forschung ist not-
wendig, um zu verstehen, welche Eigenschaften eines stiddtischen Umfeldes psychische Stérungen
verursachen.

Schliisselworter: Angststorung, Europa, psychische Stérung, psychische Gesundheit, affektive
Stérung, Psychose, Substanzmissbrauch, systematische Ubersichtsarbeit, Urbanisierung, Verstid-
terung

1. Introduction

The United Nations predict that the vast majority of the human population will live
in urban rather than rural areas by 2030, which is already the case in Europe and
North and Latin America (UN-HABITAT 2010). The consequences of urbanisation
go beyond the demographic shift from villages and small towns to cities. They af-
fect the society, the economy, politics, human individuals, and their health (GALEA
& VLAHOV 2005).

Living in a city is associated with both health advantages and disadvantages
(ECKERT & KOHLER 2013; MATUSCHKE & KOHLER 2014). It has been considered a
risk factor in regard to mental health (MARCH et al. 2008; WEEKE et al. 1975; VASSOS
et al. 2012; HEINZ et al. 2013). Air pollution, traffic noise, deprived neighbourhoods,
criminality, and poor social ties can negatively influence mental well-being (VLAHOV
& GALEA 2002). Experiments with magnetic resonance revealed that city dwellers
show an increased activity of the amygdala when processing social stress connected
to an urban environment. People raised in the city presented an altered activity of the
perigenual anterior cingulate cortex which regulates the amygdala region, negative
emotions and stress (LEDERBOGEN et al. 2011). However, it is difficult to identify
which urban environmental characteristics are more likely to cause mental disorders
(MAIR et al. 2008).

Few studies have systematically reviewed research on urbanicity and mental
health. A meta-analysis of ten studies on schizophrenia and urbanicity found ele-
vated schizophrenia rates in urban environments (KRABBENDAM & OS 2005). An-
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other meta-analysis of urban-rural differences in psychiatric disorders included 20
studies (PEEN et al. 2010). It reported an increased risk of mood disorders and anxi-
ety in urban populations based on pooled odds ratios. No significant difference be-
tween urban and rural areas was found for substance use.

This article systematically reviews studies of urbanicity and mental disorders
in European populations. Urbanisation refers to increases in the size, density and
heterogeneity of cities. Urbanicity is a complementary term to urbanisation that de-
scribes the impact of living in an urban area at a given time. It refers to the presence
of conditions that are particular to urban areas or present to a much greater extent
than in non-urban areas (VLAHOV & GALEA 2002). The terms urbanisation and ur-
banicity are both used in the studies reviewed. We adopt the original terminology
when possible and use the term urbanicity in our synthesis.

2. Methods

We searched EBSCOhost and PubMed for studies of urbanicity and mental disorders
that were published in English between 1 January 2002 and 11 October 2012, using
the combination of keywords (urban® OR environment”) AND (mental health OR
mental disorder OR psych®). The time frame includes disease classifications accord-
ing to the DSM-IV and ICD 10 classifications (American Psychiatric Association
1994; World Health Organization 1992).

We included those studies in our review which, firstly, report the incidence,
prevalence or severity of mental disorders; secondly, contain urbanicity as an en-
vironmental risk factor or examined mental morbidity in an urban-rural catchment
area; and, thirdly, were epidemiological, prospective or retrospective studies of
a European population. We also searched the references of included studies. We
excluded studies in which subjects represented a special population, such as mem-
bers of one class in high school, prisoners or patients sharing a physical condition
(Figure 1).

We discuss the three main and most often studied types of mental disorders
in the review, namely, mood and anxiety disorders, psychosis and substance abuse.
When more than two categories of urbanicity were studied, we describe merely the
difference between the most rural and the most urban category or a summary meas-
ure in the text. The tables include additional information. Psychiatric morbidity or
healthcare utilisation, studied in some articles, are not reviewed.
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3. Results

The search identified 1,490 studies, 11 of which met the inclusion criteria. All studies
but one were conducted within one European country. The European Study of the
Epidemiology of Mental Disorders (ESEMeD) studied six European countries. 7a-
ble I provides an overview of the studies reviewed and their characteristics, includ-
ing the definition of urbanicity and control variables used. 7able 2 summarises the
associations between urbanicity and mental disorders reported.

3.1. Mood and anxiety disorder

Nine studies examined the association between urbanicity and unipolar mood dis-
orders, six additionally included anxiety disorders and one focused on bipolar mood
disorders.

In the Ukraine, neither the prevalence of mood nor the prevalence of anxiety
disorders varied with the degree of urbanicity assessed. The comorbidity among life-
time mood disorders and anxiety disorders was significant in men and in women
(OR =4.77, 95% CI: 2.76-8.23 and OR = 3.56, 95% CI: 2.69—4.70, respectively).
The study also described significant regional differences in the prevalence of mood
and anxiety disorders. The regional differences for mood disorders in comparison to
the Western region were significant in the Kyiv metropolitan area (OR = 2.07, 95%
CI: 1.57-2.74) and in the Eastern region (OR = 1.50, 95% CI: 1.11-2.01). The cor-
responding regional differences for anxiety disorders were significant in the central
region without Kyiv (OR = 2.06, 95% CI: 1.28-3.33), in the Kyiv metropolitan area
(OR = 2.90, 95% CI: 1.86-4.54) and in the Eastern region (OR = 2.46, 95% CI:
1.69-3.59) (BROMET et al. 2005).

In Sweden, neither the depression nor the anxiety prevalence differed between
the urban and the rural population. However, women from the Skaraborg area had the
highest depression rates in the youngest group, aged 2034, whereas the distribution
of depression in the female population of Stockholm was more even (DAHLBERG et
al. 2007). In another Swedish study, inhabitants of the most densely populated area
were 1.43 (95% CI: 1.32-1.55) times more likely to suffer from depression. A slight-
ly lower hazard ratio remained significant after adjusting for marital status, attained
level of education and immigrant status (HR = 1.2, 95% CI: 1.11-1.30), and a man
living in the most urbanised quantile had a 12% higher chance of developing depres-
sion than one living in the least urbanised area (SUNDQUIST et al. 2004).

In Germany, the prevalence of mood disorders (OR = 1.36, 95% CI: 1.14-1.64)
and the prevalence of anxiety disorders (OR = 1.41, 95% CI: 1.15-1.73) were sig-
nificantly higher in urbanised areas (DEKKER et al. 2008).

A study of bipolar disorders in the Netherlands found that urbanicity influenced
the cognitive but not the affective component of the illness. The rate of bipolar dis-
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orders with narrowly and broadly defined symptoms was progressively higher in
more urbanised areas (OR = 1.18, 95% CI: 1.09-1.42). Furthermore, mania was
comorbid with psychotic symptoms and strongly positively influenced by the degree
of urbanicity. The higher the degree of psychotic comorbidity, the larger the effect of
urbanicity for three-symptom mania (OR = 1.22, 95% CI: 1.11-1.34), as well as for
five-symptom mania (OR = 1.34, 95% CI: 1.18-1.53). No association with urbanicity
was found for mania without psychotic symptoms. Hence, the environment might af-
fect affective and psychotic symptoms differently (KAYMAZ et al. 2006). In another
Dutch study which adjusted for differences in sex, age, education, household income,
occupational status, and household composition, the high urbanicity categories had
significantly higher odds of mood disorders (OR =1.75, 95% CI: 1.25-2.45) and anx-
iety disorders (OR = 1.47, 95% CI: 1.13—1.91). The psychiatric comorbidity rates also
showed a positive relation with urbanicity as the fraction of cases detected with two
or more diagnoses was highest in the most urbanised categories (PEEN et al. 2007).

In the ESEMeD study, the overall OR for mood disorders in urban population,
after adjustment for socio-demographic variables, was 1.08 (95% CI: 0.73-1.59),
and was not significantly different from one. In Germany and France, where urban-
rural differences were significantly larger, an additional category of urbanicity was
introduced (medium-sized town). Contrary to the expectations of the researchers, the
highest prevalence of mood disorders in France and Germany was found in medium-
sized towns with 7.39% and 4.04%, respectively. Slightly higher urban-rural differ-
ences in the prevalence of anxiety disorders were more related to age and marital
status than to urbanicity. In Belgium, the urban environment appeared to be a pro-
tective factor for psychiatric morbidity in medium-size cities (OR = 0.57, 95% CI:
0.32-0.99) (KOVESS-MASFETY et al. 2005a).

In France, the prevalence of experiencing a severe major depressive episode
in the next 6 to 12 months increased significantly with the degree of urbanicity,
as measured by the official urbanicity index or by the type of dwelling inhabited
(p > 0.01). This association was less pronounced and less significant for a major
depressive episode not considered severe (p > 0.05). The associations between
the lifetime prevalence of not severe and of severe major depressive episodes and
urbanicity were insignificant, except for the association between the lifetime fre-
quency of severe major depressive episodes and the type of housing (p > 0.01)
(KOVESS-MASFETY et al. 2005b).

In the United Kingdom, common mental disorders, understood in the study as
a dimension including comorbid symptoms of mood disorders and anxiety, showed
insignificantly higher rates in the non-rural group (episode onset OR = 1.24, 95% CI:
0.99—1.57; episode maintenance OR = 1.17, 95% CI: 0.90-1.53) (WEICH et al. 2006).
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3.2. Psychosis

Three studies investigated the relationship between urbanicity and psychosis. An-
other study focused on schizophrenia.

In Germany, the one-year prevalence of psychosis in the urban setting was not
significantly higher in urbanised areas after adjusting for socio-economic variables
(DEKKER et al. 2008).

Traffic exposure as a candidate risk factor related to an urban environment was
examined in Denmark. The distance to a major road showed an effect in the popula-
tion sample of children. The highest relative risk RR = 1.30 (95% CI: 1.17-1.44)
of schizophrenia was found in children who lived 500-1000 metres from the near-
est major road at the time of their 15" birthday. When adjusting for the degree of
urbanisation, the geographical distance to the nearest major road had no significant
effect. A higher degree of urbanisation was consistently associated with a higher
risk of schizophrenia. Living in the capital, for instance, was associated with a
risk of schizophrenia twice as great as with living in a rural area (RR = 2.09, 95%
CI: 1.96-2.22). Urban-rural differences in schizophrenia may therefore be more
closely related to the degree of urbanisation than to the geographical distance to the
nearest major road (PEDERSEN & MORTENSEN 2006).

In Sweden, the hazard ratio for psychosis in the fifth highest quantile of urban-
isation was 2.66 (95% CI: 2.36-2.99) compared to the lowest quantile when adjust-
ing for age, and 1.77 (95% CI: 1.56-1.99) when adjusting also for marital status,
attained level of education and immigrant status. A man (woman) living in the most
urbanised quantile had a 68% (77%) higher chance of developing depression than
one living in the least urbanised area (SUNDQUIST et al. 2004).

3.3. Substance abuse

Six studies examined alcohol abuse, two of which additionally examined drug abuse.

In the Ukraine, there were no significant urban-rural differences in alcohol
abuse and dependency. There were no regional differences between the Western Re-
gion, Central Region, Kyiv metropolitan area, and the Eastern Region. The other
control variables: sex, age, language, marital status, education, employment, and fi-
nancial status, correlated significantly with alcohol abuse and dependence (BROMET
et al. 2005).

In Sweden, the rate of substance abuse was higher in the urban area for both
sexes. Harmful alcohol use (AUDIT > 11) was more prevalent in Stockholm County
compared to the former County of Skaraborg for women (3.6% vs. 1.5%, p < 0.00)
and men (11.8% vs. 8.6%, p <0.00). A similar urban-rural difference was described
for illicit drug use. Higher proportions of women (1.8% vs. 0.5%, p <0.00) and men
(3.6% vs. 1.1%, p < 0.00) consumed illicit drugs in Stockholm County during the
last 12 months compared to the former County of Skaraborg. The use of prescribed
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medication by men was higher in rural than in urban areas (30% vs. 25%). This dif-
ference disappeared when stratifying for age groups (DAHLBERG et al. 2007).

In the ESMeD study, an increased prevalence of alcohol-related disorders
was measured in metropolitan areas in Germany (OR = 2.69, 95% CI: 1.16-6.23)
(KOVESS-MASFETY et al. 2005a). In another study in Germany, the prevalence of
substance abuse was similar in urban areas when adjusting for socio-economic rural-
urban differences (DEKKER et al. 2008).

In the Netherlands, analgesic escalation was associated with aspects of urban-
isation (OR = 1.24, 95% CI: 1.18-1.30), neighbourhood deprivation (OR = 1.07,
95% CI: 1.02—1.11), and use of somatic and stronger psychotropic comedication
(LEUE et al. 2012). In another study in the Netherlands, alcohol and drug abuse as
well as alcohol and drug dependence (including sedatives, hypnotics and anxiolyt-
ics) were more prevalent in more urban settings (p < 0.001 for trend). After adjust-
ing for socio-demographic variables, the OR for the one-year prevalence for a very
highly urbanised area was 1.74 (95% CI: 1.23-2.47) (PEEN et al. 2007).

4. Discussion

Of the eleven studies reviewed, nine examined mood and anxiety disorders, three
examined psychotic disorders, and six examined substance abuse. Two studies as-
sessed the relationship of mental disorders with the distribution of the population, as
well as with other environmental conditions that change through urbanisation, such
as living close to a major road or in a deprived neighbourhood.

All studies but one reported one or more mental health disadvantages of an
urban environment. Seven out of nine studies reported a significantly higher burden
of mood and anxiety disorders in some more urban areas. Two out of three studies in-
dicated that psychosis can be more frequent in more urbanised areas. The authors of
the German study, which did not find a rural-urban difference in the one-year preva-
lence of psychosis, reconciled the discrepancy of their result with other findings by
noting that the absolute number of psychotic patients in their population survey may
have been too small to find an association between psychosis and urbanicity. Find-
ings of other studies published after our systematic literature search also suggest
that increasing population density does not reduce psychotic disorders. Transition
from health to psychotic disorder was not significantly associated with urban birth
in the Netherlands and in Dutch-speaking Belgium (OR = 3.7, 95% CI: 0.9-15.4)
(NIEROP et al. 2013). Within rural areas in Germany, the admission rates of people
with schizophrenia (p > 0.062) and affective disorders (p > 0.000) increased with
population density (LOSERT et al. 2012). With respect to substance abuse, including
alcohol, illicit drugs and analgesics, urbanicity was considered a risk factor by four
out of six studies. An urban health advantage was described only in one instance.
Anxiety disorders were significantly lower in medium-sized cities in Belgium.

The studies reviewed were cross-sectional. All but one controlled for a number
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of factors that can confound the effect of urbanicity on mental disorders. The fre-
quently used control variables were age, sex, marital status, and education. As no
reviewed study plausibly excluded all possible confounders, the likelihood that the
estimated conditional correlations present biased estimates of the impact of urban-
icity on mental health remains high. Therefore, this systematic review that summar-
ises complementary findings of independent studies in Europe provides low-level
evidence for a causal relationship of urbanicity and mental health.

Furthermore, the urban environment definition varied across the studies re-
viewed, but researchers argue that ‘there is an urgent need for studies to standardise
measures of urbanicity’ (CYRIL et al. 2013, 10). The majority of studies character-
ised the degree of urbanicity through the population density in an area. View studies
categorised the level of urbanicity of a settlement based on its population size. One
study distinguished urban and rural areas by the number of jobs offered and type of
dwelling in the area.

5. Conclusion

The emerging evidence is that living in an urban environment in Europe can be
a risk factor for mood and anxiety disorders, for psychotic disorders, as well as
for substance abuse. Urbanisation was not associated with mental health in several
instances, and it is unlikely to be a protective factor. The associations between ur-
banicity and mental health reviewed are unsuitable to assess which urban environ-
ment characteristics cause mental disorders.
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