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expressed in the following article do not necessarily rep-

resent those of the staff or the Editorial Advisory Board of

the Bulletin.—The Editors.

Abstract

Five studies have reported that being born or raised in

an urban area is a risk factor for developing psychosis

later in life. The authors hypothesize that increased

exposure to infectious agents through household

crowding might account for this association.
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Five recent studies have reported that being born or raised

in a city are risk factors for later being diagnosed with

schizophrenia and/or bipolar disorder. In a study of

49,191 men, in Sweden, Lewis et al. (1992) found that

subjects were 1.65 times more likely to be diagnosed with

schizophrenia if they had been raised in a city rather than

a rural area, even after controlling "for other factors asso-

ciated with city life such as cannabis use, parental

divorce, and family history of psychiatric disorder"

(p. 137). The risk associated with large and small towns

was halfway between that for urban and rural areas.

In England, Takei et al. (1992, 1995), studying the

birth place of 6,533 individuals with schizophrenia,

reported a 14 percent greater risk for those who were born

in an urban compared with a nonurban area. As controls,

Takei et al. used 18,305 individuals with affective, per-

sonality, and neurotic disorders; since subsequent studies

have found that those with affective psychosis also have

an urban birth risk factor, their inclusion in the control

group presumably weakened the study's findings.

In the United States, Kendler et al. (1996), using a

subsample from the nationwide National Comorbidity

Survey, found that individuals with "nonaffective psy-

chosis" were over five times more likely to have been

raised in a large metropolitan area than a rural area; small

metropolitan areas had an intermediate value. Torrey et al.

(1997), reexamining the 1880 U.S. census, which identi-

fied 91,959 cases of "insanity," reported odds ratios of

1.66 for insanity in people living in an urban compared

with a rural county; semiurban and semirural counties had

intermediate odds ratios.

Finally, in the Netherlands van Os et al. (1997), using

birth data on 55,554 admissions to psychiatric hospitals,

reported that "city birth carries a 10%-25% excess risk of

psychosis" (p. 260). The risk was not specific to schizo-

phrenia (ICD 295); it was also found for individuals with

manic-depressive psychosis (ICD 296), paranoid psy-

chosis (ICD 297), and other psychosis (ICD 298)

(International Classification of Diseases; World Health

Organization 1992).

What might explain this increased risk for those who

are born or reared in urban areas to later develop psy-

chosis? It is the hypothesis of this article that at least part

of the urban risk for psychosis may be explained by

household crowding. Four studies point in this direction.

Galle et al. (1972), examining 1960-61 admissions to

psychiatric hospitals in Chicago, found that "the density

component with by far the strongest relation to admis-

sions to mental hospitals is rooms per housing

unit. . . . Overcrowding may have a serious impact on

human behavior" (p. 29). Rooms per housing unit
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explained 46.8 percent of the variance; adding socioeco-

nomic class and ethnicity increased the variance by only

0.2 percent

Schweitzer and Su (1977), using 1971 psychiatric

admissions to Kings County Hospital in Brooklyn, studied

four measures of population density: people per acre,

structures per acre, people per household, and people per

room. They found significant correlations between admis-

sions and the latter two, especially persons per household,

and concluded that "if density does produce mental illness

its likely mechanism of action will be routed through

household contact" (p. 1165).

King et al. (1982) correlated psychotropic drug pre-

scriptions in 1978 with 11 socioeconomic variables for

each of Northern Ireland's 17 health districts.

Antipsychotic drug prescriptions correlated most highly

with overcrowding, denned as more than 1.5 persons per

room (Spearman correlation coefficient = 0.60, p < 0.02).

Prescriptions for antidepressants correlated less strongly

with overcrowding (Spearman correlation coefficient =

0.37, not significant [NS]), and prescriptions for minor

tranquilizers, benzodiazepines, barbiturates, hypnotics,

and psychostimulants did not positively correlate with

overcrowding at all (for benzodiazepines there was a sig-

nificant negative correlation).

Harvey et al. (1996) studied 980 individuals with

schizophrenia in inner-city London and looked for corre-

lations with a variety of sociodemographic variables. "For

the subgroup of patients meeting DSM-III-R [American

Psychiatric Association 1987] criteria for schizophrenia,

overcrowding [defined as persons per room] was the sin-

gle most powerful predictor" (p. 422) (normal linear

regression: / = 3.97, p < 0.0005).

Discussion

Twenty-five years ago, household crowding was widely

discussed as a possible cause of mental disorders. At that

time it was assumed that the effect of crowding was medi-

ated through stress and the hypothalamic-pituitary-adrenal

axis. Animal studies, including widely publicized studies

of rats, demonstrated that extreme crowding can cause

higher infant mortality rates, greater susceptibility to

hypertension and arteriosclerosis, decreased resistance to

infections, and decreased longevity'(Calhoun 1962;

Cassel 1974). When such studies were carried over to

humans, however, the results were surprisingly negative

(Mitchell 1971; Factor and Waldron 1973), and interest in

this research area waned. As Lawrence (1974) summa-

rized these studies, "The balance of evidence appears not

to support any simple causal relationship between density

[overcrowding] and socio- or psychopathology" (p. 712).

Given the recent interest in infectious agents as possi-

ble etiological antecedents in schizophrenia and bipolar

disorder, these agents should be considered as an alterna-

tive model to explain the correlation between household

crowding and the major psychoses. Crowding has been

known to be a risk for the spread of infectious diseases

since Thucydides' observations on the "plague of Athens"

in 430 B.C. More recently, household crowding has been

shown to be a major risk factor for acute disorders such as

trachoma (Katz et al. 1996); respiratory infections (Azizi

et al. 1995); measles (Aaby et al. 1984); gastrointestinal

diseases (Desai and Banker 1993); and herpes virus infec-

tions caused by cytomegalovirus (Sarov et al. 1983), vari-

cella-zoster (Pollack and Golding 1993), and Epstein-Barr

virus (Sumaya et al. 1975).

Many chronic diseases have also been associated

with crowded living conditions. For example, in England

and Wales the incidence of tuberculosis was found to be

increased up to 10-fold by overcrowding (Bharti et al.

1995). Similarly, the acquisition of Helicobacter pylori,

known to cause gastric ulcers, was reported to correlate

strongly with the median number of people sleeping per

room (Clemens et al. 1996). Such findings raise the possi-

bility that genetic factors interact with household crowd-

ing and exposure to infectious agents in the pathogenesis

of other chronic diseases.

In addition to explaining the correlations between

urban birth or urban rearing and the later onset of schizo-

phrenia and bipolar disorder, understanding how house-

hold crowding increases the risk for major psychoses may

also explain other disparate epidemiological observations.

The reported correlation of the prevalence of schizophre-

nia with lower socioeconomic class may be mediated

through household crowding. For example, in

Hollingshead and Redlich's (1958) New Haven study,

most of the excess cases of schizophrenia were in class V,

the lowest socioeconomic group. The degree of household

crowding in this class can be inferred from the authors'

memorable description of class V tenements, which had

"only two toilets in a twenty-family tenement or five toi-

lets if it is a fifty-family tenement" (p. 120). An inter-

viewer was told that a certain family living on the floor

above regularly urinated out the window and then "saw

the respondent's story come true to life before his eyes"

(p. 120). One would expect that the incidence of schizo-

phrenia would also be correlated with lower socioeco-

nomic class, but studies on this are less definitive.

Improved housing with a consequent decrease in

household crowding may also explain recent reports of

decreasing incidence of schizophrenia in some European

countries. A declining incidence has been reported in

Scotland (Geddes et al. 1993), Denmark (Munk-j0rgensen

and Mortensen 1993), rural Sweden (Stromgren 1987),
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England and Wales (Der et al. 1990), and, for females

only, rural Ireland (Torrey et al. 1984; Waddington and

Youssef 1994). In each of these areas, housing, and there-

fore presumably household crowding, has improved

markedly since World War II.

Finally, household crowding should also be consid-

ered as a possible explanation for the very high rates of

major psychoses in both first- and second-generation

immigrants among selected groups in England (Wessely

et al. 1991; Sugarman and Craufurd 1994; Hutchinson et

al. 1996) and the Netherlands (Selten and Sijben 1994).

Household crowding is more common in such groups than

among longtime residents. However, the fact that some

immigrant groups (e.g., Afro-Caribbean, Surinamese)

show the higher incidence of major psychoses whereas

others (e.g., Turkish) do not suggests that household

crowding is not the only important etiological antecedent.

In summary, household crowding should be consid-

ered a biological, as well as a psychological, risk factor

for the development of schizophrenia and bipolar disorder

and as a subject for further research. Such research should

measure household crowding for individuals who become

affected, not merely for neighborhoods as the ecological

studies cited above did (Galle et al. 1972; Schweitzer and

Su 1977; King et al. 1982; Harvey et al. 1996). The

research should consider the possibility that transmission

of an infectious agent could occur early in a person's life,

many years before the onset of illness. Studies should also

consider the fact that individuals with major psychiatric

disorders often live by themselves as a consequence of

their symptoms (Magaziner 1988); this current absence of

crowding should not be confused with household living

conditions earlier in life.
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