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Abstract The Finnish population is often represented in the scientific and medical literature as iso
lated and homogeneous. According to the proponents of this view, these characteristics resulted from 
bottleneck effect dating back some 4,000 years. Many scientific papers and journals have visually 
represented this asserted distinctiveness in maps or pictures, as have websites portraying the results 
of studies arguing for this thesis and depicting the country’s population history from its perspective. 
In this chapter, we discuss these visual representations through three analytical lenses that each pro
vide their own view on the narrative of population homogeneity and isolation. First, we will high
light the specific background against which the understanding of an isolated population emerged as 
part of wider research project on certain genetically enriched rare diseases understood to be particu
larly Finnish. Second, we will discuss the way Finns have been portrayed as outliers by discussing 
visual representations of Finns in the medical and scientific research literature. Third, we will dis
cuss the characteristics of this supposedly isolated population that in fact indicate an inner hetero
geneity, more likely pointing toward two (multiple) populations of Finns rather than one, clearly 
defined, isolated, and homogeneous population. Our analysis reveals how the concept of a popula
tion isolate has not been a stable and fixed concept through the years. Instead, the concept has drawn 
from several different methodological and conceptual approaches to what constitutes a population 
isolate, resulting in diverging understandings about that very same object of study. We suggest that 
this “flexibility” in the interpretation of isolation has helped researchers attract interest to Finnish 
genetics and create bridges to other population groups for purposes of comparison. 

Introduction 

The Finnish population has been described as one of the “best-studied” population iso
lates in the world (Peltonen et al. 1999, 1913). In their article on Finnish population his
tory, for instance, Palo et al. (2009, 1336) note: “As an isolated outlier population on the 
European genetic landscape, the Finns have attracted a great deal of interest among the 
geneticists.” Drawing on the concept of isolation has served Finnish research in genetics 
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well, but the promises of a population isolate for research has also evolved over the years 
(see Uusimaa et al. 2022; Kääriäinen et al. 2017). 

Population isolates “are subpopulations resulting from the founder effect of a small 
number of individuals as a consequence of some type of bottleneck” (Arcos-Burgos and 
Muenke 2002). In addition to Finns, groups such as the Hutterites, old order Amish, and 
the Paisa community of Antioquia in Columbia are considered to be population isolates. 
In these populations it has been easier to identify the genetic causes of some diseases 
and medical conditions, such as asthma and multiple sclerosis. Historically, population 
isolates were seen as groups that had remained “unmixed” for generations. During the 
twentieth century, groups of people came to be seen as populations instead of races; the 
historical weight of eugenics and the race sciences of the late nineteenth and early twen
tieth centuries also prompted researchers to study human variation and human popula
tions as dynamic rather than fixed categories (Lipphardt 2012, 2013). A focus on isolation 
was also part of this shift, as it helped establish certain ideas of “originality” to which 
later developments could be compared (Tupasela and Tamminen 2015; Lipphardt 2013). 

In late twentieth-century biomedical research, population isolates were consid
ered efficient in the study of monogenetic diseases (Hatzikotoulas 2014). Today, they are 
framed as promising in applications that include finding “entry points into the biology of 
common diseases through low-frequency, high impact variants” (Kurki et al. 2023, 508). 
Such recent framings serve to highlight the continued relevance of these populations for 
biomedical science and help identify why isolation sometimes plays such an important 
role in the characterization of populations. Understanding Finns as a population isolate 
characterized by “founder effect, genetic drift and isolation” (Peltonen et al. 1999, 1913) 
has been at the center of Finnish genetics research for decades, because of the small size 
of the country’s total population. Finland’s largest public-private genomics project to 
date, Finngen, is founded precisely on such characteristics (https://www.finngen.fi/e 
n). Over the years, the project has highlighted several of these characteristics, such as 
the homogeneity of the population, as relevant, important, and particularly promising 
for genetic and genomic research both nationally and internationally (Helén et al. 2024). 
These claims, however, are not new. In a 2001 article, Finnish genetic researcher Juha 
Kere wrote that the Finnish population has “out of proportion for its size … by example 
shaped research in human disease genetics” (Kere 2001, 103). Even three decades earlier 
in 1973, pediatric researcher Reijo Norio and colleagues described the Finnish population 
as “rare flora in rare soil” (Norio et al. 1973) and, as such, possessing with certain unique 
attributes for biomedical research. 

The history of Finns as a population isolate is thus in many ways both grounded in 
and a result of medical research. In this chapter, we want to contextualize how isola
tion has figured in different, yet related medical and scientific disciplines in Finland over 
time. We do not, for example, question the existence of a bottleneck effect as such, or that 
Finns may be a population isolate. Rather we aim to situate and discuss how this idea of 
an isolated population has been represented and what gives this population its charac
teristics. This includes examining how the understanding of a particularly defined popu
lation came to serve as a reference allowing Finns to be seen and claimed as unique, and 
how the inner heterogeneity of the population in Finland accords with the representa
tion of a homogeneous population isolate. We argue that these discussions and scien
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tific studies represent a preoccupation with two important aspects in genetic studies of 
populations. First, where do present-day populations come from? This is to say, what are 
the origins and “roots” of a people that have come to be known since the establishment 
of the Finnish nation-state in 1917 as Finns. Second, how have Finns, as they have been 
selected for various comparative genetic studies, been represented visually as relating to 
“other” populations. We see these two discussions as being fundamental to science and 
medicine, and more broadly to how the Finnish population is related to other popula
tions in Europe and further afield. We also consider these debates and discussions to be 
central to the stabilization of Finnishness to a fixed time and place in history, enabling 
claims of origin and authenticity (Tupasela and Tamminen 2015). 

We have previously discussed Finnish population within biomedical research from 
various viewpoints, such as population branding (Tupasela 2022; 2017), authenticity (Tu
pasela and Tamminen 2015), and the characteristics by which it is framed as valuable re
search material for biomedical research and development (Tarkkala 2019; Tarkkala and 
Tupasela 2018). In this chapter, however, we focus on representations of the Finnish pop
ulation isolate and show the underlying dynamics that can contribute to the idea of iso
lated, homogeneous population. We also point out that “population isolate” is not a static 
concept but has varied over time and in different contexts in Finland. 

Our discussion focuses on how the claim of an isolated population is represented 
visually in Finnish scientific work. Our interest in visualizations relates to how certain 
theoretical and methodological choices are represented visually, and how they simulta
neously encapsulate certain ways of thinking and certain approaches in science, specifi
cally in relation to the idea of the Finnish population isolate. We reiterate that the notion 
of population isolates might not prove to be valid if the selection criteria or pool of indi
viduals selected for analysis were wider and less selective as it has been in Finland. In the 
following, we first will introduce visualizations to lay the groundwork for our analytical 
discussions, which will then draw attention to the way understandings of populations 
have been constructed and conditioned by the tools used, the availability of materials 
and methods, and the decisions made by researchers in various phases of their research. 
To this end, we augment our analysis of visual representations with a consideration of 
written and published materials from researchers working in this field. We have collected 
scientific articles on topic published between the years of 1972 and 2023 that discuss the 
characteristics of the Finnish population, either explicitly or as part of reporting results 
of certain analyses. We also utilize material from the internet that has been published by 
researchers and research institutions on their home page and contain information and 
visualizations about Finnish population history (Tupasela 2022). 

Visual Representations in Genetics 

In sciences, visualizations are a form of portraying evidence and condensing findings 
(Coopmans et al. 2014). Visualizations present data, expressing trends and relationships 
or even space-time interrelationships (Gross and Harmon 2014, 53). Visualizations might 
“witness what the scientist saw in the field, laboratory, office, or observatory” as well as 
“reveal the function of equipment” (Gross and Harmon 2014, 53). They can be produced 

https://doi.org/10.14361/9783839472378-016 https://www.inlibra.com/de/agb - Open Access - 

https://doi.org/10.14361%2F9783839472378-016
https://www.inlibra.com/de/agb
https://creativecommons.org/licenses/by/4.0/


310 Postracial Performative Identifications and Subjectifications 

as maps, images, plots, graphs, tables, and so on. In population genetics, visualizations 
are used for applications such as maps showing how people have moved from Africa to 
other continents, various kinds of evolutionary trees, or figures showing certain patters, 
variations, and connections (Sommer 2015; Palsson 2007). 

More generally, images in science are usually produced based on certain instruments 
or imaging procedures, and they encapsulate the reasonings and methodological choices 
of their own time (Bredekamp et al. 2015, 1–3). As Bredekamp et al. (2015, 1) argue: “The 
transformation of observations, findings, and insights into images partakes actively in 
the constitution of knowledge.” Images and visualizations can “create persuasive rep
resentations” (Burri and Dumit 2008, 297) for readers. In a similar vein, Lipphardt and 
Sommer (2015, 3) have argued that “images are at the heart of strategies of persuasion.” 
Burri (2012, 54) calls for sociologists to pay attention to images, and while doing so “not 
focus on images alone but take the social practices and contexts of image production, interpre
tation and use into account” (emphasis in the original). Indeed, visual representations are 
always created and used in certain contexts, to deliver, strengthen, and stabilize certain 
understandings and arguments and portray them as stripped of too much complexity 
(Lynch and Woolgar 1990). 

This is also the case in visual representations of the Finnish population and the pop
ulation history claimed to have caused the isolated gene pool for this specific group of 
people (see Tupasela 2022). Some of the first notable images found in medical genetics 
in Finland date to the early 1970s, when doctors such as H. R. Nevanlinna (one of the 
most prominent doctors and geneticists in Finland to study population structure) pub
lished articles seeking to describe the history and development of early settlements in 
Finland. Similar maps can be found in historical and archaeological accounts of Finnish 
history. Historical texts and maps on the Treaty of Pähkinäsaari in 1323 were quite com
mon in subsequent discussions on the genetic division of Finns between east and west 
and in creating a boundary between Swedish and Russian influence. This boundary also 
evinces striking correlations between Finnish dialects, medical reimbursements, as well 
as genetic differences (Palo 2020). Medical doctors such as Nevanlinna, however, began to 
link these forms of history to medical conditions and population genetics. Images of pop
ulation structure and differences help to create distinctions that are easy to understand. 
The translation of similarity and difference to the visual realm, rather than offering only 
numerical figures, helps to convey the message of the researchers. Yet images and visual
izations also help to conceal the meaning and methods necessary to create such images, 
thus producing a certain level of opacity. 

Hence in this paper, we are not interested in analyzing the images per se, but in their 
function as representations of certain scientific settings (methodological, theoretical, 
etc.) that also contribute to different ways of seeing and understanding the Finnish pop
ulation isolate. 
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Understanding Finns as a Population Isolate— 
How Was This Understanding Formed? 

The understanding of the Finnish population as a population isolate emerged as a 
by-product of an effort to understand certain rare diseases appearing in Finnish fami
lies. The studies on what is known as Finnish Disease Heritage (FDH), a group of over 
thirty monogenetic, rare diseases that have been overrepresented in Finland, formed a 
basis on which wider understanding of Finnish population history could form (Norio 
2000). FDH was first introduced in the Finnish medical literature in 1972 (Perheentupa 
1972) and two years later in an English-language publication (Norio et al. 1974). For this 
endeavor, certain inclusion criteria were applied to delineate which diseases could be 
included under the umbrella term. The inclusion criteria for the Finnish population 
in this context included that the conditions had to be overrepresented in the Finnish 
population, and that a minimum of ten cases have been clinically diagnosed. The study 
of FDH produced several narratives of specific causes for these rare conditions, which 
drew on notions of migration and isolation. Figure 1 provides an example of one such 
map where early migration history is used to explain the isolation and early settlement 
history of Finns, which has resulted in the emergence of various FDH conditions. 

Reijo Norio, a prominent Finnish pediatrician and perhaps the best-known expert 
in FDH has noted that the criteria for FDH are not particularly strict, in that some have 
been included in the list since they were not found in the literature or elsewhere in the 
world but have a relatively high prevalence in Finland. For Norio and his colleagues, the 
method for studying rare inherited diseases related specifically to studying family pedi
grees and inheritance. In many, but by no means all, cases FDH diseases were the out
come of a relatively small population in which there were carriers of recessive genes. In 
addition, those carriers had to reproduce with another carrier. In this sense, many FDH 
conditions have been the outcome of a specific gene pool and general isolation of smaller 
populations within Finland (Norio, 2000: 25). 

So-called superisolates or subisolates within Finland provide an example of how 
some FDH conditions have come about. The people who originated from founder popu
lations of Kuusamo and Salla (Varilo et al. 2000), for instance, are known to be carriers 
of several recessive genes. One study by Varilo et al. (2000) compares Finnish and Ku
usamo-area samples. Kuusamo and its inhabitation history, Varilo et al. (2000) argue, 
is an example of how long distances have resulted in population pockets where a very 
small founder population can be identified, and where inbreeding invariably followed. 
The Kuusamo area, for instance, was inhabited at the end of the seventeenth century and 
“39 families survived the great famine of 1695–1697” (Varilo et al. 2000, 605). Thus, “all 
inhabitants of Kuusamo born before 1939 have ancestors from these 39 families and show 
numerous genealogical connections” (Varilo et al. 2000, 605). Local historical conditions 
such as this have left a mark in the genetics of the population. As Peltonen has noted: 

One additional feature in the population history of Finland has greatly emphasized the 
concept of isolation. After the first founders the slow inhabitation process of this rela
tively large country, broken by hundreds of lakes, resulted in the formation of internal 
subisolates. Typically, some 20–40 families formed a settlement which could remain 
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isolated for centuries. Additionally, most eastern and northern parts of the country be
came inhabited relatively late, the main population expansion beginning as late as the 
17th century when people from southern parts of the country moved towards north
ern and eastern regions. Population records such as taxation documents and church 
records are well preserved from the 17th century and reveal highly restricted immigra

tion to many subregions of Finland as well as limited population expansion in these 
subisolates, predicted to result in the regional enrichment of some alleles and in the 
loss of others. (Peltonen 1997, 553–554) 

Figure 1: “Figure 1 A” and “B” as published in Varilo et al. 2003, showing the 
internal settlement history of Kuusamo and Finland as well as the way the sam
pling was done based on the birthplaces of grandparents from both sides of the 
family as inclusion criteria. 

Figure 1 also shows how the different settlement histories of early and late settle
ments have been identified as key factors for population formation. These have been re
produced in several articles showing borders, areas, and arrows at the side of a map of 
birthplaces of grandparents specific to the late settlement that formed the essence of 
what the article identifies as the “Finnish population isolate.” The frequent reproduction 
of these images in other sources has, moreover, constantly reinforced this understand
ing. Similar maps containing essentially the same information seen in figure 1, as taken 
from Varilo 2003, have been circulating since at least the 1970s (see Norio et al. 1973). 

One result has been the emergence of an understanding of a genetically homoge
neous population isolate of Finns. In his book Suomi-neidon geenit: Tautiperinnön takana 
juurillemme johtamassa (The genes of the Finnish fair maiden), Norio emphasizes both 
national isolation and regional isolation as causes for many of the inherited rare dis
eases listed in FDH (Norio 2000, 26). The work done on FDH in Finland served specific 
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purposes in both consolidating rare disease research in Finland to provide critical mass 
when there were relatively few patients per condition. Norio additionally notes that be
ing listed as an FDH condition also afforded publicity and visibility to conditions that 
needed support and funding from public authorities. 

In addition to being referred to as a population isolate, in genetics the Finnish pop
ulation has also been described as originating from a “founder population” (Lim et al. 
2014; Wang et al. 2014; Järvelä et al. 2021). The specific term “founder population” refers 
to a specific group of people who usually traveled and settled to an isolated area, and 
whose isolation over several generations led to the enrichment and possible inbreeding 
of individuals who did not know they were related. As a concept it is more historically 
grounded and specific than isolated population as such. The same goes for the concept 
of a “bottlenecked” population (Minton 2023), which has been used to refer to specific 
events in Finnish history that have had an impact on the country’s population structure 
and size. The notion of a founder population does not necessarily signify that a popula
tion has been isolated over the years, but rather that a small number of individuals orig
inally inhabited a specific region. 

Selecting Finns for Research 

Early studies of rare diseases were always premised on following family pedigrees based 
on patients and families who had been identified as carriers of specific rare diseases. 
As mentioned above, the emergence of the concept of Finnish Disease Heritage came to 
represent a group of diseases that were thought to be overrepresented in the Finnish pop
ulation. As Reijo Norio has noted, however, it could not be ruled out that such conditions 
did not exist elsewhere, since not all countries had healthcare systems that reported and 
studied rare conditions such as those found in Finland (see Tupasela 2016). 

In contrast to these studies on rare diseases, other early studies into the Finnish pop
ulation structure drew heavily on the idea of selecting individuals from rural areas. As 
H. R. Nevanlinna noted in an article published in 1972: “In order to eliminate the effect of 
different groups on the national level (and that of individuals not belonging to the origi
nal population in the communities), the sampling was made as a weighted one from the 
rural communities only” (Nevanlinna 1972, 199). The notion of an “original population” is 
not exactly clear in this context, in that Nevanlinna does not specify in his publication 
whether he is referring to a founder population or another type of criterion regarding 
how long someone has been living in a specific area. This selection criteria appears rather 
problematic given that, only several lines earlier in the same article, he observes: “The 
Swedish-speaking urban population seems to be of mixed origin” (Nevanlinna 1972, 198). 
Although the urban population represented a relatively small portion of the whole popu
lation, its diversity was significant in that it included Jews, Russians, and Roma. Despite 
the small sizes of these groups, arguments for who counts as a Finn have played an im
portant role in subsequent selection criteria in Finnish studies. In addition to excluding 
Sami, early studies thus sought to clearly define which individuals could be considered 
to represent Finnishness at a genetic level. The exclusion criteria also included women, 
as well as all individuals who lived north of a diagonal line that went approximately from 
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the northwest of Finland to the southeast (see figure 2). The criteria that were introduced 
in these studies have played an important role in stabilizing who is included in studies 
of population genetics in Finland. 

Figure 2: Selected populations for study 

Source: Nevanlinna 1972, 201 

Figure 2 provides an example from Nevanlinna’s article. The type and form of map
ping found in this piece was used quite prominently throughout the end of the last mil
lennium and can be also found in subsequent articles and publications by such promi
nent doctors as Reijo Norio (2000) and Jaakko Perheentupa (1972). More contemporary 
use of population genetic images is based on methods such as principal component anal
ysis and often also includes reference populations from other countries (see figure 3 for 
an example). 
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Certain images and the information they contain are consistently used in publica
tions on the topic (e.g., figures 1 and 2), which reinforces the persuasiveness of the image 
and what it represents. But the reuse of images and narratives tends to detach the im
ages from the original methodological and sampling-related discussions and framings. 
This can be seen, for instance, in several newspaper articles that have sought to popular
ize the study of Finnish genetics and the notion of Finns as “two people” (“kaksi kansaa”) 
(see Kotkavirta 2019; Puttonen 2017). 

These early selection criteria have contributed in part to the notion of Finland as an 
isolated population. One might go as far as argue that the early selection criteria served 
to solidify the notion of Finland as a homogeneous population. Interestingly, the early 
exclusion of the Finnish-Swedish population found along the western coastline of Fin
land would also provide the basis for later findings relating to genetic differences among 
the Finnish population. 

Connecting Rare Diseases and Population Genetics 

The historical narratives of Finland as a population isolate developed through the study 
of Finnish Disease Heritage were later connected with the broader field of population 
genetics and molecular genetics in the scientific literature in the mid-1990s. The work 
of Finnish geneticist Leena Peltonen has especially emphasized and drawn on the con
nection between the history and development of rare diseases in Finland and the more 
general population and its impact on national genetic structure and substructure (Helén 
et al. 2024). But the shift from the study of rare diseases, which focused on families 
and family pedigrees, to the study of more complex diseases required that connections 
needed to be made regarding the relevance of isolation to complex diseases and to the 
identification of genetic loci that played a role in their development. This “translation” 
from monogenic to complex on the one hand, and rare to common on the other, is an 
important bridge between the two periods and methods of studying disease in Finland 
(see Tarkkala 2019). 

One such article establishes a connection between the major causes of rare diseases 
(isolation, bottleneck, and founder population) and “major loci” contributing to complex 
diseases. The piece focuses on the examples of Aspartylglucosaminuria (AGU) and in
fantile neuronal ceroid lipofuscinosis (INCL) to make this link. As it notes: “In both of 
these lysosomal accumulation diseases one major (point) mutation is carried by 98% of 
diseases alleles in Finland” (Peltonen et al. 1995, 699). The connection between rare dis
ease research and the causes of common diseases is an important step within the Finnish 
context as it helps to reaffirm and accentuate the narrative of an isolated population. De
spite the significant differences in relation to methodology and sampling between rare 
diseases and common/complex diseases, the story of isolation, bottlenecks, and founder 
population has played an important role within subsequent population studies in Fin
land. This linkage is especially significant as, during the past decade, Finnish researchers 
have had to “backpedal” somewhat on the claims of homogeneity and uniqueness to make 
Finnish samples and data of more relevant internationally (Tarkkala and Tupasela 2018). 
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After the mid- to late 1990s, the sequencing of the whole human genome sequence 
introduced a host of new techniques and methods for studying complex diseases in Fin
land. An important development during this time concerns the ways in which visual rep
resentation also began to develop to include new types of methods and techniques in 
analysis and representation. A significant feature of this shift was the introduction of 
comparison to other populations as a means of understanding Finnish uniqueness and 
difference. 

One example of the representation of Finnish isolation in relation to other European 
populations can be found in a comparative study of European populations by Lao et al. 
(2008). As seen in figure 3, a comparison of twenty-three European subpopulations gen
erated an image where Finns are presented as distinct from other European populations. 
Images such as this have played an important role in enforcing and emphasizing the 
unique and isolated nature of the Finnish population. The image in figure 3 is somewhat 
misleading in that similarity and difference are represented on two axes. On the y-axis, 
Finns are quite close to Swedes, Norwegians, Danes, and even the Polish population. On 
the x-axis, similarity is with Poles and Hungarians. The image is an important milestone 
in the study of populations, however, due to the way populations are represented visually 
and in relation to others. 

Figure 3: SNP-Based PCA of 2,457 European individuals from twenty-three subpopulations 

Source: Lao et al. 2008 
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Figure 4: A statistical summary of genetic data from 1,387 Europeans based on 
principal component axis one (PC1) and axis two (PC2). 

Source: Novembre et al. 2008 

This image can be compared to another similar study published by Novembre et al. 
(2008), which includes more subpopulations. In this study and the accompanying image 
(figure 4), the Finnish population appears far less isolated with the inclusion of samples 
from Russia and Latvia. The way the visualization uses dots, rather than circles, also plays 
an important role in how visualization contributes to how we understand similarity and 
difference, and thus isolation as well. The role that reference populations have played in 
the representation of difference and similarity has been similarly influential in construc
tions of Finns as a population isolate. The inclusion and exclusion of specific reference 
populations impacts the relative distance that the chosen population representatives are 
from each other. Therefore, adding a new reference population may either increase or de
crease relative distances from other populations, which will either emphasize or de-em
phasize the visual representation of the isolation of specific populations. This impact can 
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be seen in comparing the differences between figures 3 and 4. As more populations are 
added to comparisons, the relative genetic differences between each population becomes 
less and less distinct. 

In genomics and medicine, understanding a certain population as distinct, and 
thus as different from another population, can play a significant role in perceptions and 
practice. Each population can thereby be seen to carry exceptional characteristics, which 
might prove to be important for certain scientific findings, methods, and approaches, 
as happened in the case of Finnish Disease Heritage. Certain methods, together with 
certain samplings of Finns, produced a corpus of knowledge of these monogenetic, rare 
diseases: linkage disequilibrium studies, for instance, were conducted for this purpose 
(Hästbacka et al. 1992; Varilo et al. 2000). 

Each population gains its specific, exclusive characteristics from the comparison to 
other populations, seen to embody something different. This logic is, at its core, simple. 
However, when 99.9 percent of human DNA is shared, the effort to draw lines between 
groups of people is a significant task requiring careful sampling and scientific precision. 
In medicine, to repeat what was noted above, these differences might be significant, and 
scientists continuously fine-tune their approaches to be able to detect even rare variants 
(Martin et al. 2017). Yet because many studies have been done in European populations 
in the past, there has been a call to diversify the field, as the “lack of ethnic diversity in 
human genomic studies means that our ability to translate genetic research into clini
cal practice or public health policy may be dangerously incomplete, or worse, mistaken” 
(Sirugo et al. 2019, 26). Nevertheless, the question of comparison and of the reference 
point against which a certain group is compared is always meaningful for settings of 
genetic research. Potential “noise” in data often needs to be controlled, and in a homo
geneous population there is less noise to start with due to high level of similarity—a fact 
that Finnish biomedical research has leveraged. As we have shown in our previous studies 
(Tarkkala and Tupasela 2018; Tarkkala 2019), exaggerating the uniqueness of the Finnish 
population may produce a conclusion that the Finnish population does not provide the 
necessary means for comparison if it is considered as mere outlier population in which 
results based on analyses of other populations cannot be reproduced or replicated. How
ever, in European comparisons Finns often seem to stand out (Novembre et al. 2008). The 
emphasis of Finns as unique and isolated has therefore required a kind of balancing act 
on the part of Finnish researchers. 

The inclusion of Finns as “European” is important for Finnish biomedicine. There has 
been a concern about whether the Finnish samples could be compared with other sam
ples—that is to say, whether they have been handled and stored in a way that does not add 
variation in the analysis, and whether findings in the Finnish population can be repli
cated in others (Tarkkala 2019). European samples have been used in biomedicine to a 
great extent and have been considered useful; hence it is important to include the fol
lowing: 

European GWA studies have produced many successes that can be replicated in differ
ent sets of individuals from the same European population as that in which the associ
ation was originally detected; and associations in one population of European descent 
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are often replicable in other European populations, sometimes in groups that are quite 
geographically distant within the European continent. (Rosenberg et al. 2010, 358) 

It is worth asking whether the perceived uniqueness of the Finnish population as an iso
lated population would remain as strong if samples from a broader pool of individuals 
living in the geographical area of the country had been included from the beginning. 
The role of visualizations and relevance to European GWA studies cannot be overstated, 
however, as Finnish genetics has sought to find a place in the global market for genomics 
research using the strengths that it has developed over decades. 

One, Two or More Than Two Populations 

Even though Finns have been widely represented as a homogeneous population isolate, 
the population in Finland is in fact also heterogenous, as several publications have docu
mented (Salmela et al. 2008; Huyghe et al. 2011; Kerminen et al. 2017; Virtaranta-Knowles 
et al. 1991). Discussions centered on homogeneity and heterogeneity are crucially related 
to both the reference populations used for comparison and the scale at which population 
structure is analyzed. And yet these discussions are also related to how isolation is un
derstood and represented. Within the context of what constitutes a population isolate, 
there is no commonly agreed upon definition or standard against which isolation and 
homogeneity are compared. Therefore, there are multiple and sometimes even different 
definitions of what constitutes homogeneity within a population. And since there is no 
agreed upon definition of what scale of analysis is meaningful for claims of homogene
ity or heterogeneity, the term ends up being somewhat fluid and fuzzy. As Kerminen and 
colleagues note: 

Our haplotype-based population assignment using a data set that evenly covers a ma

jor part of Finland therefore provides unprecedented information on the fine-scale ge
netic structure of the Finnish population. In general, the fine-scale structure that we 
detected is highly geographically clustered with little overlap between the popula
tions. (Kerminen et al. 2017) 

This observation points to the way in which scale can play an important role in how a 
larger population isolate, such as Finns, can further be subdivided into smaller distinct 
populations depending on the scale of analysis. 

Interestingly, the division between people originating from western Finland and 
people originating from eastern Finland is clear-cut and has even been said to point to 
two distinct populations. This internal heterogeneity is important to the notion of Finns 
as a population isolate, as when the heterogeneity is accounted for, many Finns have 
much closer ties to other populations, such as Swedes, than previously claimed. The 
dichotomy is also something that Nevanlinna noted in his early studies and recognized 
as contributing to difference within Finland, and thus as impacting selection criteria for 
early studies. Another example of how internal heterogeneity can be generated comes 
from an article by Salmela et al. (2008), which sought to study the population structure 
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among western Finns (most of whom are considered Swedish-speaking). To understand 
the differences among this population, the authors compared samples from western 
Finns with those of Swedes. They note: 

Interestingly, in the MDS plots the Finnish-Swedes stood out from the rest of Western 
Finland only when Sweden was included in the analysis, which highlights the impor

tance of relevant reference populations also when detecting patterns of variation within 
a country. (Salmela et al. 2008) (emphasis added) 

The generation of such differences within the Finnish population, and all populations for 
that matter, raises two important questions. First, what reference populations are rele
vant in studying the population structure of any given group of people? Second, when dif
ferences are created through comparison, which differences can we consider to be sig
nificant and on what basis is that significance determined? How, for example, might one 
compare the significance of one so-called isolated population to another? What criteria 
of quality or quantity signify an important difference or benefit that one population may 
have compared to another? 

A further issue of concern in relation to definitions of isolation is the criteria that are 
relevant for defining isolation and differentiation from other populations. As the article 
by Kerminen et al. (2017) shows, the scale of analysis can have significant impact on de
lineating what constitutes the borders and composition of a specific population cluster. 
Which individuals are included or excluded from the group and why? 

The discussion of similarity and difference within Finland has further implications 
for international comparisons and studies of populations. What is the role of difference 
and similarity in these studies, and what significance does it have? What relevance does 
it have, for example, in identifying disease-causing genes? Furthermore, to what extent 
should studies include more diverse populations and what impact might this have on 
generation of noise and the need for larger samples sizes? Or to what extent does the 
introduction of strict selection criteria mask and hide the identification of other disease- 
causing genes that may have less relevance for a small population like Finland, and more 
relevance for larger populations? 

Discussion: Changing Representations of a Population Isolate 

In this chapter, we have traced the origin and changes of the concept of a population iso
late in Finland. We focused first on the late 1960s and early 1970s, when the term was 
first associated with the idea of Finnish Disease Heritage. Over time, especially after the 
turn of the millennium, the concept became increasingly linked to molecular genetics 
and population genetics more broadly. This historical arc demonstrates that the concept 
has not been scientifically stable. Instead, it has been quite flexible, proving adaptable 
to various perspectives, methodological approaches, and selection criteria when deter
mining which people to study in Finland. Within the Finnish context, some aspects of 
isolation have been constructed both methodologically and conceptually. 
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We have shown how these various concepts of population isolation have been pop
ularized and represented visually, in certain images that have been widely reproduced 
and circulated in both academia and popular literature. These images are often intended 
to persuade readers to accept certain claims without fully understanding the underly
ing methodological and conceptual choices. However, visual representations can also be 
misleading and confusing, as they may obscure the criteria used to select individuals 
deemed representative of a given population. 

The combination of historical perspective and more recent forms of visualization 
serves as a powerful tool of persuasion. In the Finnish context, this persuasion has been 
crucial in the construction of knowledge (Bredekamp et al. 2015), presenting a unified 
narrative despite the availability of alternative possibilities and explanations (Översti et 
al. 2019; Översti et al. 2017). As several scholars have noted (Burri and Dumit 2008; Lip
phardt and Sommer 2015), images play a significant role in this process by condensing 
information and simplifying complex issues (Lynch and Woolgar 1990). 

Additionally, we have extended the understanding of images of populations isolates 
by highlighting the role of social practices and interests that underpin the generation of 
these images. In Finland, different notions of population isolation have often been tied to 
the criteria and focus of analytical methods and selection criteria. This is evident in early 
studies by Nevanlinna (1972), as well as more recent research by others who examine the 
genetic characteristics of Finland’s population structure in studies on Y chromosomes 
(Palo et al. 2009). Our study does not argue that isolation has never been a feature of 
people living in different parts of Finland. Instead, it suggest that the concept of isolation 
and its connection to genetic analysis is heavily influenced by social factors, including 
researchers’ decisions on selection methods and which parts of the genome to explore 
for similarity or difference. 

Since population isolates have historically been seen as groups that have remained 
‘unmixed’ for generations, we suggest that the criterion for this determination is highly 
fluid and susceptible to interpretation. As Lipphardt (2012) has argued isolation or ‘un
mixing’ has usually been based on other factors than genetics first. Therefore, issues re
lated to sampling selection, scale as well as reference populations are not brought forth 
or raised as possible concerns when images are circulated. Thus, the images seek to con
vince individuals of a specific truth related to notions of isolation. As said in the begin
ning, our intention is not to question the validity of genetic drift, founder population, 
bottleneck effect, or isolated homogeneous population as concepts applicable to Finland 
or elsewhere. Rather, we have sought to contextualize these notions within a broader per
spective on populations and in relation to visual representations that have circulated for 
decades. By doing so, we demonstrate that the notion of an isolated population is not 
uniform but has some flexibility, as highlighted by the examples given in this chapter. 

https://doi.org/10.14361/9783839472378-016 https://www.inlibra.com/de/agb - Open Access - 

https://doi.org/10.14361%2F9783839472378-016
https://www.inlibra.com/de/agb
https://creativecommons.org/licenses/by/4.0/


322 Postracial Performative Identifications and Subjectifications 

References 

Arcos-Burgos, Mauricio, and Maximilian Muenke. 2002. “Genetics of Population Iso
lates.” Clinical Genetics 61 (4): 233–247. 

Bredekamp, Horst, Vera Dünkel, and Birgit Schneider B. 2015. “Introduction: The Im
age—A Cultural Technology: A Research Program for a Critical Analysis of Images.” In 
The Technical Image: A History of Styles in Scientific Imagery, edited by Horst Bredekamp, 
Vera Dünkel, and Birgit Schneider, 1–7. Chicago, IL: The University of Chicago Press. 

Burri, Regula Valérie. 2012. “Visual Rationalities: Towards a Sociology of Images.” Current 
Sociology 60 (1): 45–60. 

Burri, Regula Valérie, and Joseph Dumit. 2008. “Social Studies of Scientific Imaging and 
Visualization.” In The Handbook of Science and Technology Studies, edited by Edward J. 
Hackett, Olga Amsterdamska, Michael E. Lynch, and Judy Wajcman, 297–317. Cam
bridge, MA: MIT Press. 

Coopmans, Catelijne et al, eds. 2014. Representation in Scientific Practice Revisited. Cam
bridge, MA: MIT Press. 

Gross, Alan G., and Joseph E. Harmon. 2014. Science from Sight to Insight: How Scientists 
Illustrate Meaning. Chicago, IL: University of Chicago Press. 

Hatzikotoulas, Konstantinos, Arthur Gilly, and Eleftheria Zeggini. 2014 “Using Popula
tion Isolates in Genetic Association Studies.” Briefings in Functional Genomics 13 (5): 
371–377. DOI: https://doi.org/10.1093/bfgp/elu022. 

Helén, Ilpo, Karoliina Snell, Heta Tarkkala, and Aaro Tupasela. 2024. Genome Finland: 
From Rare Diseases to Data Economy. Helsinki: Helsinki University Press. https://doi. 
org/10.33134/HUP-24 

Hästbacka, Johanna, Albert de la Chapelle, Ilkka Kaitila, et al. 1992. “Linkage Disequilib
rium Mapping in Isolated Founder Populations: Diastrophic Dysplasia in Finland.” 
Nature Genetics 2 (3): 204–211. 

Huyghe, Jeroen R. et al. 2011. “A Genome-Wide Analysis of Population Structure in the 
Finnish Saami with Implications for Genetic Association Studies.” European Journal of 
Human Genetics 19 (3): 347–352. 

Järvelä, Irma et al. 2021. “Exome Sequencing Reveals Predominantly de Novo Variants 
in Disorders with Intellectual Disability (ID) in the Founder Population of Finland.” 
Human Genetics 140 (7): 1011–1029. DOI: https://doi.org/10.1007/s00439-021-02268-1. 

Kere, Juha. 2001. “Human Population Genetics: Lessons from Finland.” Annual Reviews of 
Genomics and Human Genetics 2 (1): 103–128. 

Kerminen, Sini et al. 2017. “Fine-Scale Genetic Structure in Finland.” G3: Genes, Genomes, 
Genetics 7 (10): 3459–3468. 

Kotkavirta, Johannes. 2019. “Yksi kuva paljastaa hätkähdyttävällä tavalla, kuinka 
Suomessa elää kuin kaksi eri kansaa.” Ilta Sanomat, 9 October 2019. Accessed June 
27, 2024. https://www.is.fi/kotimaa/art-2000006266502.html. 

Kurki, Mitja I. et al. 2023 “FinnGen Provides Genetic Insights from a Well-Phenotyped 
Isolated Population.” Nature 613 (7944): 508–518. DOI: https://doi.org/10.1038/s41586 
-022-05473-8. 

Kääriäinen, Helena et al. 2017. “Genetics in an Isolated Population Like Finland: A Dif
ferent Basis for Genomic Medicine?” Journal of Community Genetics 8 (4): 319–326. 

https://doi.org/10.14361/9783839472378-016 https://www.inlibra.com/de/agb - Open Access - 

https://doi.org/10.1093/bfgp/elu022
https://doi.org/10.33134/HUP-24
https://doi.org/10.33134/HUP-24
https://doi.org/10.1007/s00439-021-02268-1
https://www.is.fi/kotimaa/art-2000006266502.html
https://doi.org/10.1038/s41586-022-05473-8
https://doi.org/10.1038/s41586-022-05473-8
https://doi.org/10.14361%2F9783839472378-016
https://www.inlibra.com/de/agb
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1093/bfgp/elu022
https://doi.org/10.33134/HUP-24
https://doi.org/10.33134/HUP-24
https://doi.org/10.1007/s00439-021-02268-1
https://www.is.fi/kotimaa/art-2000006266502.html
https://doi.org/10.1038/s41586-022-05473-8
https://doi.org/10.1038/s41586-022-05473-8


A. Tupasela & H. Tarkkala: Contextualizing the Representations of Finland as a Population Isolate 323 

Lao, Oscar et al. 2008. “Correlation between genetic and geographic structure in Europe.” 
Current Biology 18 (16): 1241–1248. 

Lim, Elaine T. et al. 2014. “Distribution and Medical Impact of Loss-of-Function Variants 
in the Finnish Founder Population.” PLOS Genetics 10 (7): e1004494. 

Lipphardt, Veronika. 2010. “The Jewish Community of Rome: An Isolated Population? 
Sampling Procedures and Bio-Historical Narratives in Genetic Analysis in the 1950s.” 
BioSocieties 5 (3): 306–329. DOI: https://doi.org/10.1057/biosoc.2010.16. 

Lipphardt, Veronika. 2012. “Isolates and Crosses in Human Population Genetics; or, A 
Contextualization of German Race Science.” Current Anthropology 53 (S5): S69–S82. 

Lipphardt, Veronika. 2013. “From ‘Races’ to ‘Isolates’ and ‘Endogamous Communities’: 
Human Genetics and the Notion of Human Diversity in the 1950s.” In Human Hered
ity in the Twentieth Century, edited by Bernd Gausemeier, Staffan Müller-Wille, and 
Edmund Ramsden, 55–68. London: Pickering & Chatto. 

Lipphardt, Veronika, and Marianna Sommer. 2015. “Visibility Matters: Diagrammatic 
Renderings of Human Evolution and Diversity in Physical, Serological and Molecular 
Anthropology.” History of the Human Sciences 28 (5): 3–16. 

Lynch, Michael E., and Steve Woolgar, eds. 1990. Representation in Scientific Practice. Cam
bridge, MA: MIT Press. 

Martin, Alicia R. et al. 2017. “Human Demographic History Impacts Genetic Risk Pre
diction across Diverse Populations.” The American Journal of Human Genetics 100 (4): 
635–649. 

Minton, Kirsty. 2023. “The FinnGen Study: Disease Insights from a ‘Bottlenecked’ Popu
lation.” Nature Reviews Genetics 24 (4): 207. DOI: https://doi.org/10.1038/s41576-023-0 
0584-y. 

Nevanlinna, Harri R. 1972. “The Finnish Population Structure: A Genetic and Genealogical 
Study.” Hereditas 71 (2): 195–236. 

Norio, Reijo. 2000. Suomi-neidon geenit: Tautiperinnön takana juurillemme johtamassa. Keu
ruu: Otava. 

Norio, Reijo, Harri R. Nevanlinna, and Jaakko Perheentupa. 1973. “Hereditary Diseases 
in Finland; Rare Flora in Rare Soil.” Annals of Clinical Research 5 (3): 109–141. 

Novembre, John, Toby Johnson, Katarzyna Bryc, et al. 2008. “Genes Mirror Geography 
within Europe.” Nature 456 (7218): 98–101. DOI: https://doi.org/10.1038/nature07331. 

Översti, Sanni et al. 2019. “Human Mitochondrial DNA Lineages in Iron-Age Fennoscan
dia Suggest Incipient Admixture and Eastern Introduction of Farming-Related Ma
ternal Ancestry.” Scientific Reports 9 (1): 16883. 

Översti, Sanni, et al. 2017. “Identification and Analysis of mtDNA Genomes Attributed to 
Finns Reveal Long-Stagnant Demographic Trends Obscured in the Total Diversity.” 
Scientific Reports 7 (1): 6193. 

Palo, Jukka U. 2020. ”Mikä Pähkinäsaaren rauhan raja oikeasti oli?” Duodecim 136 (24): 
2796–27800. 

Palo, Jukka U., Ismo Ulmanen, Matti Lukka, Pekka Ellonen and Antti Sajantila. 2009. “Ge
netic Markers and Population History: Finland Revisited.” European Journal of Human 
Genetics 17 (10): 1336–1346. 

Pálsson, Gísli. 2007. Anthropology and the New Genetics. Cambridge: Cambridge University 
Press. 

https://doi.org/10.14361/9783839472378-016 https://www.inlibra.com/de/agb - Open Access - 

https://doi.org/10.1057/biosoc.2010.16
https://doi.org/10.1038/s41576-023-00584-y
https://doi.org/10.1038/s41576-023-00584-y
https://doi.org/10.1038/nature07331
https://doi.org/10.14361%2F9783839472378-016
https://www.inlibra.com/de/agb
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1057/biosoc.2010.16
https://doi.org/10.1038/s41576-023-00584-y
https://doi.org/10.1038/s41576-023-00584-y
https://doi.org/10.1038/nature07331


324 Postracial Performative Identifications and Subjectifications 

Peltonen, Leena. 1997. “Molecular Background of the Finnish Disease Heritage”. Annals of 
Medicine, 29(6): 553–556. https://doi.org/10.3109/07853899709007481 

Peltonen, Leena, Petra Pekkarinen, and Johanna Aaltonen. 1995. “Messages from an Iso
late: Lessons from the Finnish Gene Pool.” Biological Chemistry Hoppe-Seyler 376 (12): 
697–704. 

Perheentupa, Jaakko. 1972. “Suomalainen tautiperintö kliinikon ja tutkijan kannalta.” 
Duodecim 88 (1): 1–3. 

Puttonen, Mikko. 2017. “Suomalaiset jakaantuvat kymmeniin geneettisiin alaryhmiin: 
Perimän erot noudattelevat murrerajoja, kertoo tutkimus.” Helsingin Sanomat, 6 
October 2017. Accessed June 27. 2024. https://www.hs.fi/tiede/art-2000005398781. 
html. 

Rosenberg, Noah A., Lucy Huang, Ethan M Jewett, Zachary A Szpiech, Ivana Jankovic and 
Michael Boehnke. 2010. “Genome-Wide Association Studies in Diverse Populations.” 
Nature Reviews Genetics 11 (5): 356–366. DOI: https://doi.org/10.1038/nrg2760. 

Salmela, Elina, Tuuli Lappalainen, Ingegerd Fransson, et al. 2008. “Genome-wide anal
ysis of single nucleotide polymorphisms uncovers population structure in Northern 
Europe.” PloS one 3.10: e3519. 

Sirugo, Giorgio, Scott M. Williams, and Sarah A. Tishkoff. 2019. “The Missing Diversity 
in Human Genetic Studies.” Cell 177 (1): 26–31. 

Sommer, Marianne. 2015. “Population-Genetic Trees, Maps, and Narratives of the Great 
Human Diasporas.” History of the Human Sciences 28 (5): 108–145. 

Tarkkala, Heta. 2019. Reorganizing Biomedical Research: Biobanks as Conditions of Possibility 
for Personalized Medicine. Helsinki: University of Helsinki. http://urn.fi/URN:ISBN:97 
8-951-51-3384-7. 

Tarkkala, Heta, and Aaro Tupasela. 2018. “Shortcut to Success? Negotiating Genetic 
Uniqueness in Global Biomedicine.” Social Studies of Science 48 (5): 740–761. 

Tupasela, Aaro. 2022. “The Genetic Imagination: Imaging Populations and the Construc
tion of Nationhood.” In Finnishness, Whiteness and Coloniality, edited by Josephine 
Hoegaerts, Tuire Liimatainen, Laura Hekanaho, and Elizabeth Peterson, 19–40. 
Helsinki: Helsinki University Press. 

Tupasela, Aaro. 2017. “Populations as brands in medical research: placing genes on the 
global genetic atlas.” BioSocieties 12 (1): 47–65. 

Tupasela, Aaro. 2016. “Genetic romanticism—Constructing the corpus in Finnish folk
lore and rare diseases.” Configurations 24 (2): 121–143. 

Tupasela, Aaro, and Sakari Tamminen. 2015. “Authentic, Original, and Valuable: Stabiliz
ing the Genetic Identity in Non-human and Human Populations in Finland.” Studies 
in Ethnicity and Nationalism 15 (3): 411–431. 

Uusimaa, Johanna, Johannes Kettunen, Teppo Varilo, et al. 2022 “The Finnish Genetic 
Heritage in 2022: From Diagnosis to Translational Research.” Disease Models & Mech
anisms 15 (10): dmm049490. DOI: https://doi.org/10.1242/dmm.049490. 

Varilo, Teppo, Maris Laan, Iiris Hovatta, Victor Wiebe, Joseph D. Terwilliger, and 
Leena Peltonen. 2000. “Linkage Disequilibrium in Isolated Populations: Finland 
and a Young Sub-population of Kuusamo.” European Journal of Human Genetics 8 (8): 
604–612. 

https://doi.org/10.14361/9783839472378-016 https://www.inlibra.com/de/agb - Open Access - 

https://doi.org/10.3109/07853899709007481
https://www.hs.fi/tiede/art-2000005398781.html
https://www.hs.fi/tiede/art-2000005398781.html
https://doi.org/10.1038/nrg2760
http://urn.fi/URN:ISBN:978-951-51-3384-7
http://urn.fi/URN:ISBN:978-951-51-3384-7
https://doi.org/10.1242/dmm.049490
https://doi.org/10.14361%2F9783839472378-016
https://www.inlibra.com/de/agb
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.3109/07853899709007481
https://www.hs.fi/tiede/art-2000005398781.html
https://www.hs.fi/tiede/art-2000005398781.html
https://doi.org/10.1038/nrg2760
http://urn.fi/URN:ISBN:978-951-51-3384-7
http://urn.fi/URN:ISBN:978-951-51-3384-7
https://doi.org/10.1242/dmm.049490


A. Tupasela & H. Tarkkala: Contextualizing the Representations of Finland as a Population Isolate 325 

Varilo, Teppo, Tiina Pauino, Alex Parker, et al. 2003. “The Interval of Linkage Disequilib
rium (LD) Detected with Microsatellite and SNP Markers in Chromosomes of Finnish 
Populations with Different Histories.” Human Molecular Genetics 12 (1): 51–59. 

Wang, Sophie R., Vineeta Agarwala, Jason Flannick, et al. 2014. “Simulation of Finnish 
Population History, Guided by Empirical Genetic Data, to Assess Power of Rare-Vari
ant Tests in Finland.” The American Journal of Human Genetics 94 (5): 710–720. 

Virtaranta-Knowles, Kirsti, Pertti Sistonen, and Harri R. Nevanlinna. 1991. “A Population 
Genetic Study in Finland: Comparison of the Finnish- and Swedish-Speaking Popu
lations.” Human Heredity 41 (4): 248–264. 

https://doi.org/10.14361/9783839472378-016 https://www.inlibra.com/de/agb - Open Access - 

https://doi.org/10.14361%2F9783839472378-016
https://www.inlibra.com/de/agb
https://creativecommons.org/licenses/by/4.0/


https://doi.org/10.14361/9783839472378-016 https://www.inlibra.com/de/agb - Open Access - 

https://doi.org/10.14361%2F9783839472378-016
https://www.inlibra.com/de/agb
https://creativecommons.org/licenses/by/4.0/

