
BackgroundBackground Previous studies ofPrevious studies of

differences inmentalhealth betweendifferences inmentalhealth between

urban andruralpopulations areurban andruralpopulations are

inconsistent.inconsistent.

AimsAims ToexaminewhetherahighlevelofTo examinewhetherahighlevelof

urbanisation is associatedwith increasedurbanisation is associatedwith increased

incidence rates of psychosis andincidence rates of psychosis and

depression, after adjustment for age,depression, after adjustment for age,

marital status, education and immigrantmarital status, education and immigrant

status.status.

MethodMethod Follow-up studyofthe totalFollow-up studyofthe total

Swedish population aged 25^64 yearsSwedish population aged 25^64 years

withrespectto first hospital admission forwithrespectto first hospital admission for

psychosis ordepression.Level ofpsychosis ordepression.Level of

urbanisationwas definedbypopulationurbanisationwas definedbypopulation

density and divided into quintiles.density and divided into quintiles.

ResultsResults With increasing levels ofWith increasinglevels of

urbanisationthe incidence rates ofurbanisationthe incidence rates of

psychosis and depressionrose.In the fullpsychosis and depressionrose.In the full

models, those living in themostdenselymodels, those living inthemostdensely

populated areas (quintile 5) had 68^77%populated areas (quintile 5) had 68^77%

more riskof developingpsychosis and12^more riskof developingpsychosis and12^

20%more riskof developingdepression20%more riskof developingdepression

thanthereference group (quintile1).thanthe reference group (quintile1).

ConclusionsConclusions Ahigh level ofAhigh level of

urbanisation is associatedwith increasedurbanisation is associatedwith increased

riskof psychosis and depression for bothriskof psychosis and depression for both

women andmen.women andmen.
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Although urbanisation in Western coun-Although urbanisation in Western coun-

tries has led to profound psychosocialtries has led to profound psychosocial

changes in people’s lives, previous researchchanges in people’s lives, previous research

on the effect of urbanisation on mentalon the effect of urbanisation on mental

health has been inconsistent. For example,health has been inconsistent. For example,

a few studies in the Netherlands showeda few studies in the Netherlands showed

that urbanisation was associated withthat urbanisation was associated with

psychotic disorders (Marcelispsychotic disorders (Marcelis et alet al, 1998;, 1998;

van Osvan Os et alet al, 2001, 2002), and some studies, 2001, 2002), and some studies

from the USA revealed higher urban thanfrom the USA revealed higher urban than

rural rates of depression (Blazerrural rates of depression (Blazer et alet al,,

1987; Neff & Husaini, 1987). Other1987; Neff & Husaini, 1987). Other

studies from the USA and the UK foundstudies from the USA and the UK found

no urban–rural difference in mental healthno urban–rural difference in mental health

(Romans-Clarkson(Romans-Clarkson et alet al, 1990; Robins &, 1990; Robins &

Regier, 1991; KesslerRegier, 1991; Kessler et alet al, 1994; Parikh, 1994; Parikh

et alet al, 1996). We wished to shed new light, 1996). We wished to shed new light

on this inconsistency. For this purpose weon this inconsistency. For this purpose we

analysed the whole Swedish adult popu-analysed the whole Swedish adult popu-

lation aged 25–64 years in a longitudinallation aged 25–64 years in a longitudinal

study of incidence rates of both psychosisstudy of incidence rates of both psychosis

and depression. The aim of this study wasand depression. The aim of this study was

to examine whether a high level of urbani-to examine whether a high level of urbani-

sation is associated with an increased risksation is associated with an increased risk

of developing psychosis and depression forof developing psychosis and depression for

both women and men, after adjustmentboth women and men, after adjustment

for individual demographic and socio-for individual demographic and socio-

economic characteristics.economic characteristics.

METHODMETHOD

Study population and informationStudy population and information
sourcessources

Our follow-up study investigated the entireOur follow-up study investigated the entire

Swedish population, in total 4.4 millionSwedish population, in total 4.4 million

women and men aged 25–64 years on 31women and men aged 25–64 years on 31

December 1996. The individuals wereDecember 1996. The individuals were

followed from 1 January 1997 to 31followed from 1 January 1997 to 31

December 1999, until first admission toDecember 1999, until first admission to

hospital for treatment of psychosis or dep-hospital for treatment of psychosis or dep-

ression, death from any cause, emigrationression, death from any cause, emigration

from Sweden, or until the end of the study.from Sweden, or until the end of the study.

A total of 35 727 individuals with previousA total of 35 727 individuals with previous

hospital admissions for psychosis or depres-hospital admissions for psychosis or depres-

sion during 1992–1996 were excluded.sion during 1992–1996 were excluded.

Information on demographic and socio-Information on demographic and socio-

economic characteristics was obtained fromeconomic characteristics was obtained from

a national database holding annuala national database holding annual

individual data for the whole Swedishindividual data for the whole Swedish

adult population. Personal identificationadult population. Personal identification

numbers were used to link these data tonumbers were used to link these data to

the Swedish Hospital Discharge Registerthe Swedish Hospital Discharge Register

at the National Board of Health andat the National Board of Health and

Welfare. All individuals had been pre-Welfare. All individuals had been pre-

viously geocoded to their area of residenceviously geocoded to their area of residence

or small-area market statistics (SAMS)or small-area market statistics (SAMS)

level, which allowed us to include the levellevel, which allowed us to include the level

of urbanisation in the study. The whole ofof urbanisation in the study. The whole of

Sweden is divided into 9667 SAMS areas.Sweden is divided into 9667 SAMS areas.

The average population in each SAMS areaThe average population in each SAMS area

is approximately 2000 persons for Stock-is approximately 2000 persons for Stock-

holm and 1000 persons for the rest ofholm and 1000 persons for the rest of

Sweden. A total of 135 719 individualsSweden. A total of 135 719 individuals

(3%) were excluded from the study because(3%) were excluded from the study because

of missing SAMS codes and/or other expla-of missing SAMS codes and/or other expla-

natory variables, or because they lived innatory variables, or because they lived in

SAMS areas with fewer than 50 indivi-SAMS areas with fewer than 50 indivi-

duals; such areas were excluded from theduals; such areas were excluded from the

study because of unstable statistical esti-study because of unstable statistical esti-

mates. The analysis eventually includedmates. The analysis eventually included

8135 SAMS areas.8135 SAMS areas.

Outcome variableOutcome variable

Psychiatric morbidity was defined as thePsychiatric morbidity was defined as the

first admission to hospital for treatment offirst admission to hospital for treatment of

psychosis or depression defined accordingpsychosis or depression defined according

to ICD–9 and ICD–10 (World Healthto ICD–9 and ICD–10 (World Health

Organization, 1978, 1992). There wereOrganization, 1978, 1992). There were

two diagnostic groups: psychosis (ICD–9two diagnostic groups: psychosis (ICD–9

codes 295, 297, 298C, 298E, 298W,codes 295, 297, 298C, 298E, 298W,

298X; and ICD–10 codes F20–25, F28,298X; and ICD–10 codes F20–25, F28,

F29) and depression (ICD–9 codes 296,F29) and depression (ICD–9 codes 296,

298A, 298B, 300E, 301B, 311; ICD–10298A, 298B, 300E, 301B, 311; ICD–10

codes F30–34, F38, F39). The DSM–IVcodes F30–34, F38, F39). The DSM–IV

(American Psychiatric Association, 1994)(American Psychiatric Association, 1994)

was also used as an instrument in thewas also used as an instrument in the

process of diagnosis.process of diagnosis.

Explanatory variablesExplanatory variables

The study population was categorised byThe study population was categorised by

gender, and by age into the followinggender, and by age into the following

groups: 25–34 years, 35–44 years, 45–54groups: 25–34 years, 35–44 years, 45–54

years, and 55–64 years of age at the startyears, and 55–64 years of age at the start

of study. Level of urbanisation was classi-of study. Level of urbanisation was classi-

fied into quintiles by dividing all 4.4 millionfied into quintiles by dividing all 4.4 million

individuals into five groups according toindividuals into five groups according to

the population density in the SAMS areathe population density in the SAMS area

where they lived. The population densitywhere they lived. The population density

was calculated as the number of peoplewas calculated as the number of people

living in the SAMS area divided by the arealiving in the SAMS area divided by the area

in kmin km22. The quintiles were classified as. The quintiles were classified as

follows: quintile 1,follows: quintile 1, 4419; quintile 2, 20–19; quintile 2, 20–

273; quintile 3, 274–818; quintile 4, 819–273; quintile 3, 274–818; quintile 4, 819–

2278; quintile 5,2278; quintile 5, 552279 (all values in2279 (all values in

persons per kmpersons per km22).).
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Marital status was classified in twoMarital status was classified in two

categories: living alone, and married/categories: living alone, and married/

cohabiting. Only individuals with childrencohabiting. Only individuals with children

in common registered at the same propertyin common registered at the same property

were counted as being cohabiting. Cohabit-were counted as being cohabiting. Cohabit-

ing without children in common is regis-ing without children in common is regis-

tered in the national database as ‘single’,tered in the national database as ‘single’,

and therefore in this study was counted asand therefore in this study was counted as

‘living alone’.‘living alone’.

Attained level of education was used asAttained level of education was used as

a measure of socio-economic status anda measure of socio-economic status and

classified into three categories: ‘low’ (com-classified into three categories: ‘low’ (com-

pulsory school), ‘middle’ (at most 2 yearspulsory school), ‘middle’ (at most 2 years

of university study) and ‘high’ (at least 3of university study) and ‘high’ (at least 3

years of university study).years of university study).

Immigrant status was classified intoImmigrant status was classified into

three groups. The first group consisted ofthree groups. The first group consisted of

people born in countries with mainlypeople born in countries with mainly

labour-related immigration to Swedenlabour-related immigration to Sweden

(southern European countries and member(southern European countries and member

states of the Organisation for Economicstates of the Organisation for Economic

Co-operation and Development); the sec-Co-operation and Development); the sec-

ond group consisted of people born inond group consisted of people born in

countries often referred to as refugee coun-countries often referred to as refugee coun-

tries (Eastern European countries, Bosnia,tries (Eastern European countries, Bosnia,

and all other non-European countries);and all other non-European countries);

and the third group consisted of Swedish-and the third group consisted of Swedish-

born people.born people.

We performed separate analyses forWe performed separate analyses for

women and men because of the gender dif-women and men because of the gender dif-

ferences in psychiatric disease established inferences in psychiatric disease established in

previous research. Moreover, many psychi-previous research. Moreover, many psychi-

atric disorders decline with increasing ageatric disorders decline with increasing age

and socio-economic status, which is whyand socio-economic status, which is why

we included age and attained level ofwe included age and attained level of

education in the analysis (Kesslereducation in the analysis (Kessler et alet al,,

1994). Marital status was included in the1994). Marital status was included in the

analysis because of its relationship with,analysis because of its relationship with,

for example, depression (Carrollfor example, depression (Carroll et alet al,,

2003). Finally, the importance of immi-2003). Finally, the importance of immi-

grant status for mental health was recentlygrant status for mental health was recently

confirmed by the Swedish Nationalconfirmed by the Swedish National

Institute of Public Health (Sundquist &Institute of Public Health (Sundquist &

Johansson, 2002) and by a longitudinalJohansson, 2002) and by a longitudinal

study of different migrant groups in Swedenstudy of different migrant groups in Sweden

(Westman(Westman et alet al, 2003)., 2003).

During the follow-up 30% of the popu-During the follow-up 30% of the popu-

lation had moved from one SAMS area tolation had moved from one SAMS area to

another. Therefore, we added the variableanother. Therefore, we added the variable

moved/not moved in an additional analysismoved/not moved in an additional analysis

(data not shown).(data not shown).

Statistical analysisStatistical analysis

The SAS software package (version 6) wasThe SAS software package (version 6) was

used in the statistical analyses (SAS,used in the statistical analyses (SAS,

1989). Age-standardised incidence rates1989). Age-standardised incidence rates

(per 100 000 persons per year) of psy-(per 100 000 persons per year) of psy-

chosis and depression were calculated bychosis and depression were calculated by

indirect age standardisation, with Swedenindirect age standardisation, with Sweden

as the standard population (Breslow &as the standard population (Breslow &

Day, 1987). A Cox regression modelDay, 1987). A Cox regression model

(Kleinbaum, 1995) was used to estimate(Kleinbaum, 1995) was used to estimate

the hazard ratios of psychosis and depres-the hazard ratios of psychosis and depres-

sion in the different background variables.sion in the different background variables.

The results are shown as hazard ratiosThe results are shown as hazard ratios

(HR) with 95% confidence intervals. Risk(HR) with 95% confidence intervals. Risk

time was calculated from the start of studytime was calculated from the start of study

until the first admission to hospital becauseuntil the first admission to hospital because

of psychosis or depression, death from allof psychosis or depression, death from all

causes, emigration from Sweden, or endcauses, emigration from Sweden, or end

of the study. The proportional hazardsof the study. The proportional hazards

assumption was tested for parallelism byassumption was tested for parallelism by

studying log(studying log(77log(.)) of survival curves.log(.)) of survival curves.

All variables met the assumption; no inter-All variables met the assumption; no inter-

action between the explanatory variablesaction between the explanatory variables

and time was found.and time was found.

The study was approved by the ethicsThe study was approved by the ethics

committee at the Karolinska Institute,committee at the Karolinska Institute,

Stockholm.Stockholm.

RESULTSRESULTS

During the 3 years of the study there wereDuring the 3 years of the study there were

3133 and 3030 incident cases of psychosis3133 and 3030 incident cases of psychosis

and 6357 and 4721 incident cases ofand 6357 and 4721 incident cases of

depression in women and men respectively.depression in women and men respectively.

Table 1 shows the age-adjusted incidenceTable 1 shows the age-adjusted incidence

rates of psychosis and depression for therates of psychosis and depression for the

five levels of urbanisation and for thefive levels of urbanisation and for the

explanatory variables. There was a clearexplanatory variables. There was a clear

gradient between level of urbanisation andgradient between level of urbanisation and

2 9 42 9 4

Table1Table1 Population and age-adjusted incidence rates for psychosis and depression in women (Population and age-adjusted incidence rates for psychosis and depression in women (nn¼2189190) andmen (2189190) andmen (nn¼2 248 301) aged 25^64 years2 248 301) aged 25^64 years

VariableVariable PopulationPopulation PsychosisPsychosis DepressionDepression

WomenWomen11

nn

MenMen

nn

WomenWomen

RateRate22 (95% CI)(95% CI)

MenMen

RateRate22 (95% CI)(95% CI)

WomenWomen

RateRate22 (95% CI)(95% CI)

MenMen

RateRate22 (95% CI)(95% CI)

UrbanisationUrbanisation

QI (lowest)QI (lowest) 422136422136 467192467192 30 (29^32)30 (29^32) 32 (31^34)32 (31^34) 84 (82^86)84 (82^86) 67 (65^69)67 (65^69)

Q2Q2 439 805439 805 449 532449532 34 (33^36)34 (33^36) 31 (30^32)31 (30^32) 87 (85^89)87 (85^89) 66 (64^68)66 (64^68)

Q3Q3 445911445911 441983441983 40 (38^41)40 (38^41) 38 (37^40)38 (37^40) 90 (88^92)90 (88^92) 66 (64^68)66 (64^68)

Q4Q4 442904442 904 443485443485 56 (54^58)56 (54^58) 53 (51^54)53 (51^54) 107 (104^109)107 (104^109) 71 (69^73)71 (69^73)

Q5 (highest)Q5 (highest) 438 434438 434 446109446109 84 (81^86)84 (81^86) 75 (73^77)75 (73^77) 122 (120^125)122 (120^125) 87 (85^90)87 (85^90)

Marital statusMarital status

Living aloneLiving alone 864 792864 792 1000 7721000772 90 (87^92)90 (87^92) 90 (88^92)90 (88^92) 135 (133^138)135 (133^138) 103 (100^105)103 (100^105)

Married/cohabitingMarried/cohabiting 1324 3981324 398 12475291247529 26 (24^27)26 (24^27) 16 (15^17)16 (15^17) 79 (76^81)79 (76^81) 53 (51^54)53 (51^54)

EducationEducation

LowLow 508 496508 496 600 235600235 74 (72^76)74 (72^76) 74 (72^76)74 (72^76) 129 (126^132)129 (126^132) 88 (86^90)88 (86^90)

MiddleMiddle 1408 8421408 842 1363 6671363 667 43 (42^45)43 (42^45) 40 (39^42)40 (39^42) 93 (91^95)93 (91^95) 68 (66^70)68 (66^70)

HighHigh 271852271852 284 399284399 36 (35^38)36 (35^38) 24 (23^25)24 (23^25) 82 (80^84)82 (80^84) 58 (56^59)58 (56^59)

Immigrant statusImmigrant status

LabourmigrantLabour migrant 159217159217 148 564148564 75 (73^77)75 (73^77) 64 (62^66)64 (62^66) 126 (123^128)126 (123^128) 77 (75^80)77 (75^80)

RefugeeRefugee 128108128108 131294131294 85 (83^88)85 (83^88) 80 (78^82)80 (78^82) 123 (120^126)123 (120^126) 82 (80^84)82 (80^84)

Swedish-bornSwedish-born 19018641901864 1968 4431968 443 43 (42^45)43 (42^45) 42 (40^43)42 (40^43) 94 (91^96)94 (91^96) 69 (67^71)69 (67^71)

1. Immigrant status was not known for onewoman.1. Immigrant status was not known for onewoman.
2. Incidence rate per100 000 person-years.2. Incidence rate per100 000 person-years.
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incidence rates of psychosis and depressionincidence rates of psychosis and depression

for both women and men. Table 2 showsfor both women and men. Table 2 shows

the age-adjusted and full models forthe age-adjusted and full models for

women. The age-adjusted model is shownwomen. The age-adjusted model is shown

because psychiatric disorders decline withbecause psychiatric disorders decline with

increasing age (Kesslerincreasing age (Kessler et alet al, 1994). In the, 1994). In the

age-adjusted model there was a clear gradi-age-adjusted model there was a clear gradi-

ent between level of urbanisation and theent between level of urbanisation and the

risk of developing both psychosis andrisk of developing both psychosis and

depression for women. For example, indepression for women. For example, in

quintile 5 (the highest level of urbanisa-quintile 5 (the highest level of urbanisa-

tion), the risks of developing psychosistion), the risks of developing psychosis

and depression were 166 and 43% higherand depression were 166 and 43% higher

than in quintile 1, respectively (psychosis,than in quintile 1, respectively (psychosis,

HRHR¼2.66, 95% CI 2.36–2.99; depression,2.66, 95% CI 2.36–2.99; depression,

HRHR¼1.43, 95% CI 1.32–1.55). The gradi-1.43, 95% CI 1.32–1.55). The gradi-

ents between level of urbanisation and theents between level of urbanisation and the

risk of developing psychosis and depressionrisk of developing psychosis and depression

remained in the full models, adjusted forremained in the full models, adjusted for

marital status, attained level of education,marital status, attained level of education,

and immigrant status. For example, inand immigrant status. For example, in

quintile 5 the hazard ratios for psychosisquintile 5 the hazard ratios for psychosis

and depression for women were 1.77and depression for women were 1.77

(95% CI 1.57–1.99) and 1.20 (95% CI(95% CI 1.57–1.99) and 1.20 (95% CI

1.11–1.30), respectively.1.11–1.30), respectively.

Table 3 shows the age-adjusted and fullTable 3 shows the age-adjusted and full

models for men. The results show patternsmodels for men. The results show patterns

similar to those for women, with a clearsimilar to those for women, with a clear

gradient between level of urbanisation andgradient between level of urbanisation and

risk of developing psychosis or depression.risk of developing psychosis or depression.

For example, for men living in the mostFor example, for men living in the most

urbanised areas, the risks of developingurbanised areas, the risks of developing

psychosis or depression were 125% andpsychosis or depression were 125% and

27% higher than for those in the least27% higher than for those in the least

urbanised areas. These increased risksurbanised areas. These increased risks

decreased slightly but remained significantdecreased slightly but remained significant

after adjustment for marital status, attainedafter adjustment for marital status, attained

level of education and immigrant status. Inlevel of education and immigrant status. In

the full model, men living in the mostthe full model, men living in the most

urbanised areas (quintile 5), had 68% andurbanised areas (quintile 5), had 68% and

12% higher risks of developing psychosis12% higher risks of developing psychosis

and depression, respectively, than men inand depression, respectively, than men in

the least urbanised areas. When we addedthe least urbanised areas. When we added

the variable ‘moved/not moved’, the hazardthe variable ‘moved/not moved’, the hazard

ratios remained almost unaltered: forratios remained almost unaltered: for

example, in the full models the hazardexample, in the full models the hazard

ratios for psychosis in quintile 5 wereratios for psychosis in quintile 5 were

1.76 (95% CI 1.55–198) for women and1.76 (95% CI 1.55–198) for women and

1.67 (95% CI 1.49–1.88) for men (data1.67 (95% CI 1.49–1.88) for men (data

not shown).not shown).

There was also a clear associationThere was also a clear association

between the covariates marital status,between the covariates marital status,

attained level of education and immigrantattained level of education and immigrant

status, and our outcome variables. Forstatus, and our outcome variables. For

example, in the full model the hazard ratioexample, in the full model the hazard ratio

for psychosis in quintile 5 for people livingfor psychosis in quintile 5 for people living

alone was 6.02 (95% CI 6.45–6.64) foralone was 6.02 (95% CI 6.45–6.64) for

men and 3.23 (95% CI 2.98–3.49) formen and 3.23 (95% CI 2.98–3.49) for

women. A similar pattern was observedwomen. A similar pattern was observed

for low educational attainment. Individualsfor low educational attainment. Individuals

categorised as labour migrants or refugeescategorised as labour migrants or refugees

exhibited increased risks of developingexhibited increased risks of developing

psychosis and depression.psychosis and depression.

DISCUSSIONDISCUSSION

The main finding of this follow-up studyThe main finding of this follow-up study

was that a high level of urbanisation waswas that a high level of urbanisation was

associated with increased incidence ratesassociated with increased incidence rates

of psychosis and depression for bothof psychosis and depression for both

women and men. This association remainedwomen and men. This association remained

after adjustment for age, marital status,after adjustment for age, marital status,

attained level of education and immigrantattained level of education and immigrant

status, and was more pronounced for psy-status, and was more pronounced for psy-

chosis than for depression. Moreover, thechosis than for depression. Moreover, the

covariates living alone and low educationalcovariates living alone and low educational

attainment were strongly associated withattainment were strongly associated with

psychosis and depression, especially forpsychosis and depression, especially for

men.men.

Other studiesOther studies

Our findings of an association betweenOur findings of an association between

urbanisation and depression were in agree-urbanisation and depression were in agree-

ment with some studies from the USAment with some studies from the USA

(Blazer(Blazer et alet al, 1987; Neff & Husaini,, 1987; Neff & Husaini,

1987). A few studies from the Netherlands1987). A few studies from the Netherlands

revealed higher urban than rural rates ofrevealed higher urban than rural rates of

psychosis (Marcelispsychosis (Marcelis et alet al, 1998; van Os, 1998; van Os

et alet al, 2001, 2002). One of these studies, 2001, 2002). One of these studies

2 9 52 9 5

Table 2Table 2 Risks of psychosis and depression in women aged 25^64 years (Risks of psychosis and depression in women aged 25^64 years (nn¼2189190)2189190)

VariableVariable PsychosisPsychosis DepressionDepression

Age-adjustedmodelAge-adjustedmodel Full modelFull model Age-adjustedmodelAge-adjustedmodel Full modelFull model

bb estimateestimate

(s.e.)(s.e.)

Hazard ratioHazard ratio

(95% CI)(95% CI)

bb estimateestimate

(s.e.)(s.e.)

Hazard ratioHazard ratio

(95% CI)(95% CI)

bb estimateestimate

(s.e.)(s.e.)

Hazard ratioHazard ratio

(95% CI)(95% CI)

bb estimateestimate

(95% CI)(95% CI)

Hazard ratioHazard ratio

(95% CI)(95% CI)

UrbanisationUrbanisation

Q1 (low)Q1 (low) 11 11 11 11

Q2Q2 0.12 (0.069)0.12 (0.069) 1.12 (0.98^1.29)1.12 (0.98^1.29) 0.10 (0.069)0.10 (0.069) 1.10 (0.96^1.26)1.10 (0.96^1.26) 0.03 (0.042)0.03 (0.042) 1.03 (0.95^1.12)1.03 (0.95^1.12) 0.03 (0.042)0.03 (0.042) 1.03 (0.95^1.12)1.03 (0.95^1.12)

Q3Q3 0.26 (0.067)0.26 (0.067) 1.29 (1.14^1.48)1.29 (1.14^1.48) 0.20 (0.067)0.20 (0.067) 1.22 (1.07^1.39)1.22 (1.07^1.39) 0.07 (0.042)0.07 (0.042) 1.07 (0.99^1.17)1.07 (0.99^1.17) 0.06 (0.042)0.06 (0.042) 1.06 (0.97^1.15)1.06 (0.97^1.15)

Q4Q4 0.60 (0.063)0.60 (0.063) 1.83 (1.62^2.07)1.83 (1.62^2.07) 0.39 (0.064)0.39 (0.064) 1.48 (1.31^1.68)1.48 (1.31^1.68) 0.23 (0.041)0.23 (0.041) 1.27 (1.17^1.37)1.27 (1.17^1.37) 0.15 (0.041)0.15 (0.041) 1.17 (1.08^1.26)1.17 (1.08^1.26)

Q5 (high)Q5 (high) 0.98 (0.060)0.98 (0.060) 2.66 (2.36^2.99)2.66 (2.36^2.99) 0.57 (0.062)0.57 (0.062) 1.77 (1.56^1.99)1.77 (1.56^1.99) 0.36 (0.040)0.36 (0.040) 1.43 (1.32^1.55)1.43 (1.32^1.55) 0.18 (0.042)0.18 (0.042) 1.20 (1.11^1.30)1.20 (1.11^1.30)

Marital statusMarital status

Living aloneLiving alone 1.17 (0.040)1.17 (0.040) 3.23 (2.98^3.49)3.23 (2.98^3.49) 0.51 (0.027)0.51 (0.027) 1.66 (1.58^1.75)1.66 (1.58^1.75)

Married/cohabitingMarried/cohabiting 11 11

EducationEducation

LowLow 0.61 (0.066)0.61 (0.066) 1.85 (1.62^2.10)1.85 (1.62^2.10) 0.37 (0.046)0.37 (0.046) 1.45 (1.33^1.58)1.45 (1.33^1.58)

MiddleMiddle 0.17 (0.062)0.17 (0.062) 1.19 (1.05^1.34)1.19 (1.05^1.34) 0.12 (0.042)0.12 (0.042) 1.12 (1.04^1.22)1.12 (1.04^1.22)

HighHigh 11 11

Immigrant statusImmigrant status

LabourmigrantLabour migrant 0.41 (0.058)0.41 (0.058) 1.51 (1.35^1.69)1.51 (1.35^1.69) 0.20 (0.044)0.20 (0.044) 1.22 (1.12^1.33)1.22 (1.12^1.33)

RefugeeRefugee 0.57 (0.061)0.57 (0.061) 1.77 (1.57^1.99)1.77 (1.57^1.99) 0.24 (0.050)0.24 (0.050) 1.28 (1.16^1.41)1.28 (1.16^1.41)

Swedish-bornSwedish-born 11
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confirmed that a high level of urbanisationconfirmed that a high level of urbanisation

was associated with psychotic disorders,was associated with psychotic disorders,

after adjustment for individual demo-after adjustment for individual demo-

graphic and socio-economic characteristics,graphic and socio-economic characteristics,

findings in agreement with our study (vanfindings in agreement with our study (van

OsOs et alet al, 2002). However, a study from, 2002). However, a study from

the UK showed strong urban–rural differ-the UK showed strong urban–rural differ-

ences in mental health that did not remainences in mental health that did not remain

after adjustment for individual socio-after adjustment for individual socio-

economic characteristics (Paykeleconomic characteristics (Paykel et alet al,,

2000). Other studies from the USA and2000). Other studies from the USA and

the UK did not agree with our study, find-the UK did not agree with our study, find-

ing no urban–rural difference in mentaling no urban–rural difference in mental

health (Romans-Clarksonhealth (Romans-Clarkson et alet al, 1990;, 1990;

Robins & Regier, 1991; KesslerRobins & Regier, 1991; Kessler et alet al,,

1994; Parikh1994; Parikh et alet al, 1996). In Canada, no, 1996). In Canada, no

difference was found for depression ratesdifference was found for depression rates

in urban and rural Ontario (Parikhin urban and rural Ontario (Parikh et alet al,,

1996).1996).

In summary, previous studies ofIn summary, previous studies of

possible urban–rural differences in mentalpossible urban–rural differences in mental

health are inconsistent. However, our find-health are inconsistent. However, our find-

ings of a significant relationship betweenings of a significant relationship between

the level of urbanisation and psychiatricthe level of urbanisation and psychiatric

morbidity shed new light on this inconsis-morbidity shed new light on this inconsis-

tency, because our study population con-tency, because our study population con-

sisted of the entire adult population insisted of the entire adult population in

Sweden, and we used incidence rates, ratherSweden, and we used incidence rates, rather

than prevalence rates, as our outcome.than prevalence rates, as our outcome.

Possible pathwaysPossible pathways

The pathways linking urbanisation andThe pathways linking urbanisation and

mental health have not yet been clarified.mental health have not yet been clarified.

For example, a British study based on dataFor example, a British study based on data

from 9777 individuals showed urban–ruralfrom 9777 individuals showed urban–rural

differences in psychiatric morbidity anddifferences in psychiatric morbidity and

substance misuse, which were largely attri-substance misuse, which were largely attri-

butable to more adverse living circum-butable to more adverse living circum-

stances among individuals in urban socialstances among individuals in urban social

environments. These adverse circumstancesenvironments. These adverse circumstances

included stressful life events and low levelsincluded stressful life events and low levels

of social support (Paykelof social support (Paykel et alet al, 2000). Social, 2000). Social

networks have been shown to be better innetworks have been shown to be better in

rural areas than in urban areas for womenrural areas than in urban areas for women

(Romans-Clarkson(Romans-Clarkson et alet al, 1990). In addi-, 1990). In addi-

tion, several previous studies have showntion, several previous studies have shown

a relationship between mood disorders,a relationship between mood disorders,

suicide attempts and poor social networkssuicide attempts and poor social networks

(Amann, 1991; Johnsson Fridell(Amann, 1991; Johnsson Fridell et alet al,,

1996; Cheng1996; Cheng et alet al, 2000; Hirschfeld, 2000; Hirschfeld et alet al,,

2000); thus, poor social networks might2000); thus, poor social networks might

be a mediator between urbanisation andbe a mediator between urbanisation and

mental health. Another possible pathwaymental health. Another possible pathway

linking urbanisation and psychiatric diseaselinking urbanisation and psychiatric disease

is that an urban environment might influ-is that an urban environment might influ-

ence mental health in early life and increaseence mental health in early life and increase

general vulnerability to schizophrenia latergeneral vulnerability to schizophrenia later

in life (Marcelisin life (Marcelis et alet al, 1999; Pedersen &, 1999; Pedersen &

Mortensen, 2001). Some early risk factorsMortensen, 2001). Some early risk factors

associated with schizophrenia are prenatalassociated with schizophrenia are prenatal

exposure to viral infections (Takeiexposure to viral infections (Takei et alet al,,

1995) and poor nutrition (Brown1995) and poor nutrition (Brown et alet al,,

1995). Other possible pathways between1995). Other possible pathways between

urbanisation and schizophrenia have alsourbanisation and schizophrenia have also

been discussed, such as daily life stressbeen discussed, such as daily life stress

(van Os & McGuffin, 2003) and chronic(van Os & McGuffin, 2003) and chronic

difficulties in urban areas (Brown & Prudo,difficulties in urban areas (Brown & Prudo,

1981).1981).

In The Netherlands it was found thatIn The Netherlands it was found that

about three-quarters of individuals livingabout three-quarters of individuals living

in urban areas had also been born therein urban areas had also been born there

(Marcelis(Marcelis et alet al, 1999). These findings indi-, 1999). These findings indi-

cate a relatively stable urban–rural expo-cate a relatively stable urban–rural expo-

sure over time, supporting the theory thatsure over time, supporting the theory that

being born and/or spending one’s child-being born and/or spending one’s child-

hood in an urban environment increaseshood in an urban environment increases

the risk of later developing a psychotic dis-the risk of later developing a psychotic dis-

order. Some urban areas might also beorder. Some urban areas might also be

socio-economically deprived and ethnicallysocio-economically deprived and ethnically

segregated. However, these possible path-segregated. However, these possible path-

ways between urbanisation and mentalways between urbanisation and mental

health were not included in our study.health were not included in our study.

Finally, it is possible that there might be aFinally, it is possible that there might be a

biological synergism between genetic liabi-biological synergism between genetic liabi-

lity and urban exposure. In a study fromlity and urban exposure. In a study from

The Netherlands, the authors found thatThe Netherlands, the authors found that

both the level of urbanisation and familialboth the level of urbanisation and familial

2 9 62 9 6

Table 3Table 3 Risks of psychosis and depression in men aged 25^64 years (Risks of psychosis and depression in men aged 25^64 years (nn¼2 248 301)2 248 301)

VariableVariable PsychosisPsychosis DepressionDepression

Age-adjustedmodelAge-adjustedmodel Full modelFull model Age-adjustedmodelAge-adjustedmodel Full modelFull model

bb estimateestimate

(s.e.)(s.e.)

Hazard ratioHazard ratio

(95% CI)(95% CI)

bb estimateestimate

(s.e.)(s.e.)

Hazard ratioHazard ratio

(95% CI)(95% CI)

bb estimateestimate

(s.e.)(s.e.)

Hazard ratioHazard ratio

(95% CI)(95% CI)

bb estimateestimate

(s.e.)(s.e.)

Hazard ratioHazard ratio

(95% CI)(95% CI)

UrbanisationUrbanisation

Q1 (low)Q1 (low) 11 11 11 11

Q2Q2 770.04 (0.069)0.04 (0.069) 0.96 (0.84^1.09)0.96 (0.84^1.09) 0.07 (0.069)0.07 (0.069) 1.07 (0.93^1.22)1.07 (0.93^1.22) 770.03 (0.047)0.03 (0.047) 0.97 (0.89^1.07)0.97 (0.89^1.07) 0.02 (0.047)0.02 (0.047) 1.02 (0.93^1.12)1.02 (0.93^1.12)

Q3Q3 0.16 (0.066)0.16 (0.066) 1.17 (1.03^1.33)1.17 (1.03^1.33) 0.27 (0.066)0.27 (0.066) 1.31 (1.15^1.49)1.31 (1.15^1.49) 770.02 (0.047)0.02 (0.047) 0.98 (0.89^1.07)0.98 (0.89^1.07) 0.03 (0.047)0.03 (0.047) 1.03 (0.94^1.13)1.03 (0.94^1.13)

Q4Q4 0.49 (0.061)0.49 (0.061) 1.63 (1.45^1.84)1.63 (1.45^1.84) 0.42 (0.062)0.42 (0.062) 1.53 (1.36^1.73)1.53 (1.36^1.73) 0.05 (0.046)0.05 (0.046) 1.06 (0.97^1.16)1.06 (0.97^1.16) 0.04 (0.047)0.04 (0.047) 1.04 (0.95^1.14)1.04 (0.95^1.14)

Q5 (high)Q5 (high) 0.81 (0.058)0.81 (0.058) 2.25 (2.01^2.52)2.25 (2.01^2.52) 0.52 (0.059)0.52 (0.059) 1.68 (1.50^1.89)1.68 (1.50^1.89) 0.24 (0.045)0.24 (0.045) 1.27 (1.17^1.39)1.27 (1.17^1.39) 0.12 (0.047)0.12 (0.047) 1.12 (1.03^1.23)1.12 (1.03^1.23)

Marital statusMarital status

Living aloneLiving alone 1.79 (0.050)1.79 (0.050) 6.02 (5.45^6.64)6.02 (5.45^6.64) 0.66 (0.032)0.66 (0.032) 1.93 (1.81^2.05)1.93 (1.81^2.05)

Married/cohabitingMarried/cohabiting 11 11 11

EducationEducation

LowLow 0.92 (0.076)0.92 (0.076) 2.52 (2.17^2.93)2.52 (2.17^2.93) 0.27 (0.052)0.27 (0.052) 1.31 (1.18^1.45)1.31 (1.18^1.45)

MiddleMiddle 0.41 (0.074)0.41 (0.074) 1.51 (1.31^1.75)1.51 (1.31^1.75) 0.09 (0.049)0.09 (0.049) 1.10 (1.00^1.21)1.10 (1.00^1.21)

HighHigh 11 11

Immigrant statusImmigrant status

LabourmigrantLabour migrant 0.29 (0.066)0.29 (0.066) 1.34 (1.17^1.52)1.34 (1.17^1.52) 0.04 (0.057)0.04 (0.057) 1.04 (0.93^1.16)1.04 (0.93^1.16)

RefugeeRefugee 0.72 (0.060)0.72 (0.060) 2.06 (1.83^2.32)2.06 (1.83^2.32) 0.26 (0.059)0.26 (0.059) 1.30 (1.15^1.46)1.30 (1.15^1.46)

Swedish-bornSwedish-born 11 11
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liability (defined as a family history of delu-liability (defined as a family history of delu-

sions and/or hallucinations necessitatingsions and/or hallucinations necessitating

psychiatric treatment) increased the risk ofpsychiatric treatment) increased the risk of

psychotic disorder, independently of eachpsychotic disorder, independently of each

other. Moreover, the effect of urbanisationother. Moreover, the effect of urbanisation

on the additive scale was much larger foron the additive scale was much larger for

people with evidence of familial liabilitypeople with evidence of familial liability

than for those without familial liabilitythan for those without familial liability

(van Os(van Os et alet al, 2003)., 2003).

Limitations and strengthsLimitations and strengths

There are some limitations to this study.There are some limitations to this study.

First, the database of the whole SwedishFirst, the database of the whole Swedish

adult population included only maritaladult population included only marital

status as a measure of social support. Ifstatus as a measure of social support. If

rural areas have better social support thanrural areas have better social support than

urban ones, it is possible that people experi-urban ones, it is possible that people experi-

encing a first episode of psychosis orencing a first episode of psychosis or

depression are less likely to be admitted todepression are less likely to be admitted to

hospital in rural areas. This might lead tohospital in rural areas. This might lead to

underestimates of the incidence of ruralunderestimates of the incidence of rural

psychosis and depression owing to thepsychosis and depression owing to the

effects of community rather than insti-effects of community rather than insti-

tutional care. It is also possible that the dis-tutional care. It is also possible that the dis-

tribution of psychiatric beds across Swedentribution of psychiatric beds across Sweden

would bias our results if, for example, thewould bias our results if, for example, the

number of psychiatric beds was higher innumber of psychiatric beds was higher in

urban areas; however, we found that inurban areas; however, we found that in

the urbanised area of Stockholm Countythe urbanised area of Stockholm County

the number of psychiatric beds was 0.52the number of psychiatric beds was 0.52

per 1000 inhabitants, and in the ruralper 1000 inhabitants, and in the rural

northern region it was 0.58 per 1000 inha-northern region it was 0.58 per 1000 inha-

bitants. The fact that cohabiting personsbitants. The fact that cohabiting persons

without children in common are registeredwithout children in common are registered

as living alone may result in underestimatesas living alone may result in underestimates

of the risks of psychiatric disease. Anotherof the risks of psychiatric disease. Another

limitation is that we were not able to adjustlimitation is that we were not able to adjust

our results for possible effects of selectiveour results for possible effects of selective

migration (e.g. from rural to urban areas),migration (e.g. from rural to urban areas),

and the stress related to that migration.and the stress related to that migration.

However, after adjustment of our resultsHowever, after adjustment of our results

for migration between SAMS areas, thefor migration between SAMS areas, the

hazard ratios remained unaltered.hazard ratios remained unaltered.

Our study also has a number ofOur study also has a number of

strengths. For example, the prospectivestrengths. For example, the prospective

nature of our data allowed us to calculatenature of our data allowed us to calculate

incidence rates of psychosis and depression,incidence rates of psychosis and depression,

rather than prevalence rates. Data from therather than prevalence rates. Data from the

national database were nearly complete fornational database were nearly complete for

all variables. This completeness is madeall variables. This completeness is made

possible by the Swedish registration system,possible by the Swedish registration system,

which provides a personal identificationwhich provides a personal identification

number for each individual. This numbernumber for each individual. This number

is used to link data from different registers,is used to link data from different registers,

and was used to follow each individualand was used to follow each individual

during the entire study period.during the entire study period.

Our urbanisation measure, calculatedOur urbanisation measure, calculated

as population density, is an actual measureas population density, is an actual measure

of number of people per unit area. Inof number of people per unit area. In

another study of urbanisation the popu-another study of urbanisation the popu-

lation density was calculated as number oflation density was calculated as number of

addresses per unit area (van Osaddresses per unit area (van Os et alet al,,

2002), which is not a precise measure of2002), which is not a precise measure of

the actual number of people in that area.the actual number of people in that area.

The level of urbanisation was estimated inThe level of urbanisation was estimated in

one study according to the respondent’sone study according to the respondent’s

own judgement, which implies a self-reportown judgement, which implies a self-report

bias (Paykelbias (Paykel et alet al, 2000)., 2000).

Our study population consisted of allOur study population consisted of all

Swedish women and men aged 25–64 years,Swedish women and men aged 25–64 years,

in total 4.4 million persons. The validity ofin total 4.4 million persons. The validity of

the diagnosis from the Swedish In-Carethe diagnosis from the Swedish In-Care

Register has been shown to be high in anRegister has been shown to be high in an

evaluation by the Swedish National Boardevaluation by the Swedish National Board

of Health and Social Welfare (Nationalof Health and Social Welfare (National

Board of Health and Welfare, 2000).Board of Health and Welfare, 2000).

ImplicationsImplications

Our findings suggest that the level ofOur findings suggest that the level of

urbanisation is associated with psychosisurbanisation is associated with psychosis

and depression in both women and men.and depression in both women and men.

For clinicians in urban areas who areFor clinicians in urban areas who are

involved in both treatment and preventioninvolved in both treatment and prevention

of disease, it is of great importance to con-of disease, it is of great importance to con-

sider possible pathways in the developmentsider possible pathways in the development

of psychiatric morbidity. These pathwaysof psychiatric morbidity. These pathways

might include lack of social support, stress-might include lack of social support, stress-

ful life events and familial liability.ful life events and familial liability.

Moreover, when planning the distributionMoreover, when planning the distribution

of health care resources, it is important toof health care resources, it is important to

consider the level of urbanisation in orderconsider the level of urbanisation in order

to improve services for people who are atto improve services for people who are at

high risk of developing psychiatrichigh risk of developing psychiatric

morbidity.morbidity.
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CLINICAL IMPLICATIONSCLINICAL IMPLICATIONS

&& For clinicians in urban areas, it is important to consider the level of urbanisation inFor clinicians in urban areas, it is important to consider the level of urbanisation in
the treatment and prevention of psychosis and depression.the treatment and prevention of psychosis and depression.

&& This is evenmore important in the treatmentofpatientswho are living alone, haveThis is evenmore important in the treatmentof patientswho are living alone, have
a low educational attainment and/or come from a foreign country.a low educational attainment and/or come from a foreign country.

&& Decision-makers should consider the level of urbanisationwhen planning theDecision-makers should consider the level of urbanisationwhen planning the
distribution of economic resources to psychiatric health care.distribution of economic resources to psychiatric health care.

LIMITATIONSLIMITATIONS

&& Therewas a lack of data on social support.Rural hospital admissionsmay notTherewas a lack of data on social support.Rural hospital admissionsmay not
accurately reflect onset of psychiatric disorder if social support is better in rural thanaccurately reflect onset of psychiatric disorder if social support is better in rural than
in urban areas.in urban areas.

&& The fact thatcohabitingpeoplewithoutchildren in common areregistered as livingThe fact thatcohabitingpeoplewithoutchildren in common areregisteredas living
alonemight lead to underestimates of the risks of psychiatric disease.alonemight lead to underestimates of the risks of psychiatric disease.

&& Wewere not able to adjust our results for possible effects of selectivemigrationWewere not able to adjust our results for possible effects of selectivemigration
(e.g. from rural to urban areas) and the stress related to thatmigration.(e.g. from rural to urban areas) and the stress related to thatmigration.
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