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Abstract

Approximately five percent of the Finnish population are Swedish-speaking and have higher
socioeconomic position and longer life expectancy than the Finnish-speaking majority. Previous
studies have not investigated whether Swedish-speaking Finns have lower risk of schizophrenia
spectrum disorders (SSD) than Finnish-speaking Finns. We investigated this in a representative
sample of 47 445 Finns born in 1972-1984. Hazard ratios of SSD between language groups were
assessed with conditional proportional hazards regression. Sex, parental ages at birth, paternal
employment around conception, parental psychosis and place and residence in the capital area
were used as other explanatory variables. The prevalence of SSD was 0.7% in the Swedish-
speaking minority and 1.5% in the Finnish-speaking majority. In the adjusted regression model,
belonging to the Swedish-speaking minority was associated with lower risk of SSD (hazard ratio
(HR) 0.41, 95% confidence interval (Cl) 0.24-0.69). In a subset analysis by gender, the protective
effect was evident among Swedish-speaking males (HR 0.32, 95% CI 0.15-0.68) but marginal in
females (HR 0.75, 95% CI 0.41-1.37). Parental psychosis and place of birth in the capital area
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were associated with higher risk of SSD, whereas paternal employment at the time of conception
was associated with lower risk of SSD. Our results support the role of social factors in the etiology
of schizophrenia. Belonging to a minority with high socioeconomic status and social capital may
be protective against schizophrenia, especially for males.
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1. Introduction

The epidemiology of schizophrenia in Finland has a number of unique features. The lifetime
prevalence of DSM-1V schizophrenia in Finland is one percent (Peréld et al., 2007), a higher
rate than is reported in most other countries (Saha et al., 2005). A threefold difference in the
prevalence of schizophrenia has been reported between Eastern and Northern Finland and
Southwestern Finland (Perald et al., 2008). Urban-rural differences have been negligible
(Perélé et al., 2008), although a study analyzing birth cohorts from 1950 to 1969 found
suggestive evidence that urban birth was starting to emerge as a risk factor in cohorts born in
the 1960s (Haukka et al., 2001).

From the 13! century until 1809, Finland was a part of Sweden, and approximately five
percent (5%) of the Finnish population are still Swedish-speaking, living principally in the
Western and Southern coastal areas. Both Finnish and Swedish are official languages in
Finland, and Swedish-speaking Finns are Finnish citizens born in Finland. Swedish-
speaking Finns have higher socioeconomic position, education, income and wealth, are less
often divorced or unemployed and have longer life expectancy than Finnish-speaking Finns
(Sipila and Martikainen, 2009). The difference in mortality risk between Swedish- and
Finnish-speaking Finns is highest in alcohol-related causes, suicides, and accidents and
violence, but less than half of this is attributable to socioeconomic and demographic factors
(Sipila and Martikainen, 2009). Reported differences in health may be partly explained by
higher social participation and social capital in Swedish-speaking communities (Hyyppéa and
Maki, 2003; Sipild and Martikainen, 2009), but there are also differences in population
genetics. While there is a substantial Scandinavian gene flow into the southwestern parts of
Finland, this has not occurred in eastern Finland (Palo et al., 2009). Specifically, Swedish-
speaking Finns living in the Western coastal areas are genetically close to Swedes (Salmela
etal., 2011). However, in terms of both socioeconomic factors and health, the differences
between Swedish-speaking and Finnish-speaking men are greater than the differences
between Swedish-speaking and Finnish-speaking women (Saarela and Finnés, 2004;
Saarela, 2006; Sipild and Martikainen, 2010). This gender difference is unlikely to be related
to genetic factors.

Previous studies have not investigated whether the prevalence of schizophrenia differs
between Finnish- and Swedish-speaking Finns, although in Sweden, Finnish first- and
second-generation immigrants have over two-fold increased incidence of schizophrenia
compared to the Swedish majority population (Ledo et al., 2006). Therefore, we set out to
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investigate in a general population sample whether the Swedish-speaking Finns have lower
risk of schizophrenia spectrum disorders (SSD) than the Finnish-speaking Finns.

2. Materials and methods

2.1. Study population

The study population consisted of a large population-based comparison group for offspring
of a cohort of male workers biologically monitored for occupational exposure to lead from
1973 through 1983 (Figure 1). The cohort of biologically monitored men has been
previously established by the Finnish Institute of Occupational Health (FIOH) (Anttila et al.,
1995). We linked this cohort with The Population Information System (PIS) maintained by
the Population Register Centre to identify the children of the monitored men and the
mothers of the children. After excluding children with unknown birthplace, those born
abroad and those whose mothers spoke a language other than Finnish or Swedish, altogether
11,863 children of monitored men, born in 1972-1984, remained. We then identified
population comparison offspring and their parents from the same registry. For each offspring
of the monitored men, we selected four population comparison offspring, matching for
gender, the date of birth, and two were also matched for place of birth. Four comparison
children were found for each exposed child in all except seven instances resulting in 47,455
offspring. In order to study whether Swedish-speaking minority status is associated with the
risk of schizophrenia and other psychotic disorders we restricted the study to these
population comparison offspring. Thus, children who were not offspring of the monitored
men were eligible for the present study. With every other aspect, our study population can
be considered as a random sample of Finns born in 1972-84. In particular, the proportion of
males (50.8% in the study and 51.2% of newborns in Finland) and the proportion of
Swedish-speaking (5.2% in the study and 5.3% in Finland) correspond well with the official
population statistics during 1972-79 (Official Statistics of Finland). From PIS, we also
collected information for the offspring and the parents on date of birth, possible dates of
emigration or death, place of birth, place of residence, and first language. First language is
defined by the parents and formally registered during the two months following birth.

2.2. Case ascertainment from The Finnish Hospital Discharge Register

We linked the data on 47 455 offspring and their parents with The Finnish Hospital
Discharge Register (FHDR) to identify people who had been hospitalized for a
schizophrenia spectrum disorder (SSD, consisting of non-affective psychosis or schizotypal
personality disorder; ICD-10 F20-29, ICD-8 and ICD-9 295, 297-299). During 1979 to
2010, we identified 710 cases in the offspring, 1 012 in the fathers, and 1 302 cases in the
mothers. Date of onset of SSD was defined as the first hospitalization date for psychotic or
schizotypal personality disorder.

FHDR covers all public and private hospitals in Finland. For each inpatient stay, data on
beginning and ending dates, primary and up to three subsidiary diagnoses, and hospital
identification code are listed. The registry was computerized in 1968, since when
information is available. Diagnostic criteria have changed over time. ICD-8 was in use 1969
to 1986. Between 1987 and 1995, psychiatric disorders were diagnosed according to the
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DSM-111-R criteria but using the ICD-9 codes, and the ICD-10 codes and criteria have been
in use since 1996. In Finland, almost half of the patients who are eventually diagnosed with
schizophrenia first receive a diagnosis of another psychotic disorder, typically acute and
transient psychosis or psychotic disorder not otherwise specified, at the first admission
(Kiviniemi et al., 2010). Because of this, we used the broad classification of SSD, including
all nonaffective psychotic disorders and schizotypal personality disorder (ICD-8 and ICD-9
295, 297-299, ICD-10 F20-29).

2.3. Variables considered in the analyses

Maternal and paternal ages around the time of assumed conception were categorized into
four groups. They were statistically adjusted to account for the established association
between advanced paternal age and schizophrenia (Goriely et al., 2013), and the possible
association between young maternal age and schizophrenia (McGrath et al., 2014).

Place of birth and residence were categorized into the Helsinki capital area and rest of
Finland. This categorization was chosen for two reasons: first, it is the only city area in
Finland that corresponds in size to the main city areas in other Nordic countries that have
been associated with the highest schizophrenia risk in previous Nordic studies (Mortensen et
al., 1999, Harrison et al., 2003). Secondly, the Swedish-speaking population in the capital
area forms a minority that is less homogeneous than the one living in the Western coastal
area where the Swedish-speaking population constitutes a majority within several
municipalities.

We lack information on occupation or socio-economic status of the parents. However,
because unemployment is less common in the Swedish-speaking Finns than in the Finnish-
speaking Finns (Sipila and Martikainen, 2009) we considered the possible confounding role
of paternal employment in the studied language-SSD association (Wicks et al., 2010).
Employment status (employed vs. other, including unemployed, student or pensioned) of the
father at the time of conception was defined comparing date of birth and the dates of
employment obtained from the Finnish Centre for Pensions.

Parental history of psychosis was defined as hospitalization for SSD or affective psychosis
(bipolar I disorder or major depressive disorder with psychotic features, corresponding to
ICD-10 codes F30, F31, F32.3, F33.3; Finnish ICD-9 codes 2961E, 2962, 2963, 2964,
2967A, or Finnish ICD-8 codes 296.00, 296.10, 296.20, 296.30, 296.88, 296.99) based on
FHDR information.

2.4. Ethical permissions

The Ethics Committee of the Finnish Institute of Occupational Health approved the study
(ETR 01/2008 and ETR 3/2013). Permissions to use the data from registers of the National
Institute for Health and Welfare, the Finnish Centre for Pensions and the Population
Register Centre were obtained from the respective organizations.
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2.5. Statistical analyses

Our data of 47 445 offspring and parents consist of 11 863 matched sets of participants. We
therefore analyzed the data on SSD using conditional proportional hazards regression
stratifying by matched set (Rothman et al., 2008, Greenland, 2008). The outcome parameter
is a hazard ratio with 95% confidence intervals. We followed the study population from date
of birth until emigration, death, first hospitalization for SSD or 2010, whichever came first.
All analyses were carried out using the Statistical Analysis System 9.2 program (SAS
Institute Cary, USA).

To gain more insight into the role of language, gender, and urban place of birth in the onset
of SSD, we also conducted analyses in subsets according to the gender of the offspring and
place of birth (Helsinki Capital area versus rest of Finland). When analyzing place of birth,
we stratified by gender and year of birth only.

3. Results

The characteristics of the study population are presented in Table 1. About five percent of
all offspring were Swedish speaking, but the proportion of Swedish speaking SSD cases was
only 2.5%. Schizophrenia spectrum disorder was more common in the offspring born or
living in the Helsinki Capital area than in other parts of Finland. A parental history of
psychosis was associated with an increased risk of SSD in the offspring.

The unadjusted and adjusted hazard ratios on the risk of schizophrenia spectrum disorder
according to the language of the offspring are presented in Table 2. Swedish speaking
children were less likely to develop SSD (0.7%) than Finnish speaking children (1.5%):
adjusted hazard ratio (aHR) was 0.41; 95% CI (CI): 0.24-0.69. Parental psychoses were
strongly related to SSD in the offspring. Father’s employment, defined for the time of
conception, was related to decreased risk of SSD in the offspring. Offspring born in Helsinki
Capital area had an increased risk of SSD compared to offspring born in other parts of
Finland.

In the subset analyses by gender, the low risk of SSD in Swedish speaking offspring
compared to Finnish speaking offspring was evident in men (aHR 0.32, Cl: 0.15-0.68), but
was only marginal in women (aHR 0.75, CI: 0.41-1.37). Place of birth in the Helsinki
Capital area was a risk factor in both genders. In the separate analyses for people residing in
the capital area or in the rest of Finland, it turned out that place of birth in the Capital area
was a risk factor only among those residing in the Capital area. Based on small numbers,
being Swedish speaking was associated with a low risk of SSD in the Capital area, but also
suggestively among offspring residing elsewhere. (Table 3.)

There were a number of partial losses to follow-up due to emigration or death in our data.
Altogether 700 (1.5%) offspring, including two Finnish-speaking persons with an SSD
diagnosis, emigrated during the study period. Most of the emigrations took place after 2000
between ages 17-37. The number of offspring deaths (including 42 SSD cases) were 915
(2.0%) and 36 (1.5%) in Finnish and Swedish speaking offspring respectively. As a
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sensitivity analysis, we investigated whether starting the follow-up from age 15 would
change the results, but this did not have any effect on the findings.

4. Discussion

We found that the Swedish-speaking minority in Finland has a lower risk of schizophrenia
spectrum disorders (SSD) than the Finnish-speaking majority. This effect was especially
evident among men. These results are in keeping with several previous studies
demonstrating better health and socioeconomic status in the Swedish-speaking minority in
Finland as compared to the Finnish-speaking majority (Sipila and Martikainen, 2009). While
previous studies have not investigated mental health, the largest mortality risk differential
between the Swedish-speaking minority and the Finnish-speaking majority is in mortality
due to suicide and alcohol-related causes (Sipil4 and Martikainen, 2009).

With a few exceptions, like the Hutterite communities in North America (Nimgaonkar et al.,
2000), minority status tends to be associated with increased risk of schizophrenia (Selten et
al., 2013). It has been suggested that this relates to a long-term exposure to the experience of
social defeat or exclusion (the social defeat hypothesis) (Selten et al., 2013) or to cumulative
social disadvantage often related to a minority status (Morgan et al., 2008). In many ways,
Swedish-speaking Finns are characterized by a cumulative social advantage. Previous
studies have found a lower frequency of negative childhood experiences, higher social
support and participation, lower rates of divorce and unemployment and higher sense of
coherence in the Swedish-speaking compared to Finnish-speaking Finns (Volanen et al.,
2006; Paljarvi et al. 2009). Our result suggests that a beneficial social environment may
provide resilience even to severe mental disorders.

The protective role of Swedish-speaking minority status was stronger for men than for
women. One explanation could be that social and socioeconomic factors may be more
important determinants of mental health in men than in women. For example, education,
income, socioeconomic status as defined by occupation, employment status, marital status
and area of residence together explained approximately 40% of the elevated suicide risk in
the Finnish-speaking majority for men, but only 7% in women in the study by Sipil& and
Martikainen (2009). A Swedish study comparing the risk of psychiatric disorders in native
Swedes and different immigrant groups found similar results regarding psychotic disorders.
The crude risk of psychotic disorders was almost two-fold higher in both female and male
Finnish immigrants. Adjustment for various socioeconomic factors reduced the hazard ratio
considerably more in men than in women (Westman et al., 2006). The same pattern was
observed in several other immigrant groups in Sweden (Westman et al., 2006). However, a
recent European study found few differences between men and women in factors affecting
mental well-being (Dreger et al., 2014). In addition, the same gender difference in language-
groups in Finland has been observed in other areas of health, like stroke (Lammintausta et
al. 2009), myocardial infarction (Lammintausta et al., 2011) and mortality (Sipila and
Martikainen, 2009), and in wages and wealth (Saarela and Finnas, 2004; Saarela, 2006).
Nevertheless, further research is needed on the possible contribution of social environment
to gender differences in schizophrenia.
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It is also possible that genetic factors may explain some of the observed differences.
However, two observations speak against a major contribution of genetic factors in the
lower prevalence of SSD in Swedish-speaking Finns. First, genetic factors are unlikely to
explain the observed gender difference in the Swedish-speaking population. Secondly, the
Swedish speaking population living in the Western coastal area is genetically closest to the
Swedish population (Salmela et al., 2011), whereas we observed the lowest risk among
Swedish-speaking minority members residing in the Capital area. Regardless, the
contribution of genetic factors cannot be excluded entirely.

Children born in the capital area had higher risk of schizophrenia than those born in other
parts of Finland. This is the first instance in which urban birth has been clearly linked to
schizophrenia in Finland, although a prior study observed the same trend in cohorts born in
the 1960s (Haukka et al., 2001). After World War 11, Finland experienced the most rapid
industrialization in Europe, and there was considerable internal migration into the capital
area from other parts of the country (Saarela, 2006). The process of spatial clustering into
advantaged and more deprived neighborhoods has been ongoing in the capital area in the
recent decades (VVaattovaara, 2002). Thus, it seems that the unfavorable conditions related to
urban life that increase the risk of schizophrenia have emerged in the capital area of Finland
during the last few decades.

Father’s employment at the time of conception was associated with lower risk of
schizophrenia in our analysis. This is consistent with two other Nordic studies which found
that parental unemployment during childhood was associated with increased risk of
schizophrenia (Byrne et al. 2004, Wicks et al. 2010). Unfortunately, we did not have
longitudinal data on parental employment, but this result adds to the literature suggesting
that social circumstances at birth may be related to schizophrenia (Werner et al. 2007, Kwok
2014).

Differences in diagnostic assessment and treatment as well as loss of follow-up due to
emigration are potential sources of outcome misclassification or selection bias. Differences
in diagnostic assessment and treatment are likely to be minor in this case, however. Units
providing treatment for the Swedish-speaking population are integrated into the service
system and are not organized as separate hospitals, and the psychiatric training system is the
same for Swedish- and Finnish-speaking doctors.

Emigration from Finland to Sweden has been common particularly in the 1960s and 1970s,
and although the great majority represented the Finnish-speaking population, the proportion
of Swedish-speaking emigrants was larger than their population share in Finland (Saarela,
2006). This could have affected our results if, among emigrants, there is a language-related
difference in mental health problems that manifests after emigration. However, the effect of
migration on our results is likely to be negligible given the small number of emigrants
(n=700, 1.5%). In general, the Swedish-speaking Finns who immigrated to Sweden have
better self-rated health, lower prevalence of retirement to disability pension and higher
retirement age than Finnish-speaking immigrants (Kulla et al., 2010).

Schizophr Res. Author manuscript; available in PMC 2015 November 01.
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In conclusion, our results suggest that belonging to a minority group with high social capital
may protect against SSD, and this effect may be more pronounced in men. Birth in the
capital area was associated with increased and paternal employment at the time of
conception with decreased risk of SSD. These results add to the growing literature on social
factors in the etiology of schizophrenia.
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Table 1

Descriptive characteristics of the sample

Characteristic

| Total sample, N (%0)

| Schizophrenia spectrum disorder in the offspring

Offspring: | |
Gender
Male 24,121 (50.8) 426 (60.0)
Female 23,324 (49.2) 284 (40.0)
Language
Finnish 45,026 (94.9) 692 (97.5)
Swedish 2,419 (5.1) 18 (2.5)
Place of birth
Helsinki Capital area 8,157 (17.2) 178 (25.1)
Other parts of Finland 39,288 (82.8) 532 (74.9)
Place of residence
Helsinki Capital area 11,092 (23.4) 199 (28.0)
Other parts of Finland 36,353 (76.6) 511 (72.0)
Parents:
Age of the mother
13-19 4,396 (9.4) 74 (10.4)
20-29 31,460 (66.2) 462 (68.8)
30-39 10,401 (22.3) 162 (22.8)
40-48 476 (1.0) 13 (1.8)
Age of the father
13-19 1,115 (2.5) 19 (2.7)
20-29 28,410 (60.8) 400 (56.3)
30-39 14,204 (30.4) 231(32.5)
40-74 2,015 (4.3) 41 (5.8)
missing 951 (2.0) 19 (2.7)
Parental psychosis
Yes 2,276 (4.4) 118 (16.6)
No 45,169 (95.2) 592 (83.4)
Father employed around the time of conception
Yes 42,612 (87.7) 592 (83.4)
No 5833 (12.3) 118 (16.6)
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Table 3

Risk of schizophrenia in offspring for language and place of birth according to gender and place of residence.
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The models are adjusted for parental psychoses and age, and father’s employment.

Characteristics | N | Schizophrenia spectrum disorder N (%0) | HR | 95% ClI
Male: | 24,121 | | |
Language
Finnish 22,908 419 (1.8) 1.0 ref.
Swedish 1,213 7(0.6) | 032 | 0.15-0.68
Place of birth
Helsinki Capital area 4,124 114 (2.8) | 1.79 | 1.44-222
Other parts of Finland 19,997 312 (1.6) 1.0 ref.
Female: | 23,324 | | |
Language
Finnish 22,118 273 (1.2) 1.0 ref.
Swedish 1,206 11(0.9) | 0.75 | 0.41-1.37
Place of birth
Helsinki Capital area 4,033 64 (1.6) | 1.40 | 1.06-1.85
Other parts of Finland 19,291 220 (1.1) 1.0 ref.
Place of residence in Helsinki Capital area: | 11,092 | | |
Language
Finnish 10,495 197 (1.9) 1.0 ref.
Swedish 597 2(0.3) | 0.16 | 0.04-0.66
Place of birth
Helsinki Capital area 5,692 140 (2.5) | 2.30 | 1.69-3.12
Other parts of Finland 5,400 59 (1.1) 1.0 ref.
Place of residence in other parts of Finland: | 36,353 | | |
Language
Finnish 34,531 495 (1.4) 1.0 ref.
Swedish 1,822 16 (0.9) | 0.63 | 0.39-1.04
Place of birth
Helsinki Capital area 2,465 38(1.5) | 1.11 | 0.80-1.55
Other parts of Finland 33,888 473 (1.4) 1.0 ref.
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