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Abstract

Height and body mass index (BMI) are the most studied traits in epidemiology and human genetics. 
The CODATwins project is an international initiative using twin modelling to analyze how the macro-
environment modifies the genetic variation of these traits. Currently, the database contains data from 
approximately 500,000 twin individuals, including around 1 million height and weight measurements from 
57 twin cohorts across 24 countries. The countries were classified into three cultural-geographic regions: 
East Asia representing the low-obesogenic region, Europe the moderate-obesogenic region, and North 
America and Australia the high-obesogenic region. The mean height was tallest in Europe and shortest in 
East Asia, but height variation was largest in North America and Australia due to larger shared environmental 
variation. Mean BMI and BMI variation were greatest in North America and Australia and smallest in East 
Asia. The differences in BMI variation were mainly due to differences in additive genetic variation. In North 
America, Australia, and Europe, lower parental education was associated with higher mean BMI and larger 
BMI variation mainly due to additive genetic variation. In East Asia, parental education was not associated 
with mean BMI or BMI variation. These results indicate that the obesogenic environment increases BMI by 
reinforcing the genetic predisposition to obesity. Genetic and social susceptibility to obesity increases BMI if 
associated with the obesogenic macro-environment. This highlights the need for societal-level actions when 
coping with the global obesity pandemic. 
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Introduction

Anthropometric measures – especially height 
and body mass index (BMI) – have been crucial 
in demonstrating how genes and the environ-
ment influence human development. The first 
study on the genetics of height was conducted 
by Francis Galton. In his groundbreaking work 
“Natural Inheritance”, Galton (1889) established 
the principles of statistical genetics by exam-
ining height correlations among relatives. This 
research was expanded upon by Karl Pearson 
(1904), who further developed Galton’s ideas 
using larger pedigree datasets and more advanced 
statistical methods. However, the most significant 
advancement in human genetics occurred in 1918 
when Ronald Fisher published a landmark paper 
(Fisher, 1918). Fisher showed that the Mendelian 
inheritance principles could be combined with the 
correlation patterns of quantitative traits among 
relatives. His work laid the mathematical founda-
tion for quantitative genetics, which is essential 
in modern twin and family studies for estimating 
the impact of genetic and environmental factors 
on individual differences. Throughout these influ-
ential contributions to human genetics, height 
was the primary trait studied. Following these 
studies on height, Charles Davenport (1923) 
expanded statistical genetics to investigate body 
build and BMI. His work formed the basis for 
future research on the genetic influences on body 
weight and obesity. In recent years, advancements 
in molecular genetics have revealed the biological 
mechanisms underlying the heritability of height 
(Richard et al., 2025) and BMI (Silventoinen and 
Konttinen, 2020). 

Anthropometric measures have also been cru-
cial in demonstrating the impact of environmental 
factors on human development. A pioneering study 
by Franz Boas (1910) examined European immi-
grants and their American-born children, revealing 
that the children were taller and had different skull 
shapes compared to their parents. While some 
of his results have been criticized later (Sparks 
and Jantz, 2002), his study provided compelling 
evidence that environmental influences – such as 
nutrition and living conditions – play a significant 
role in human growth and development, as opposed 
to solely genetic factors. Boas’ work introduced 
the concept of human plasticity, which suggests 

that body size is influenced by environmental 
factors. In later decades, the role of height as a 
population level indicator of environmental fac-
tors has been widely acknowledged. In economic 
history, height has been frequently used to indicate 
differences in the standard of living over time and 
between socioeconomic groups (Steckel, 2009), 
as well as in epidemiology as a proxy indicator of 
environmental stress in childhood (Silventoinen, 
2015a). Recent studies that combine molecular 
level information, socioeconomic indicators, and 
disease incidence data have further supported 
the idea that height captures environmental var-
iation that is important for assessing health risks 
(Silventoinen et al., 2023). 

Therefore, from the very beginning of the 
scientific study of humans to the most recent 
developments in human genetics and epidemi-
ology, body size has been used to demonstrate 
the role of genetic and environmental factors in 
human variability. However, there is increasing 
recognition that genetic and environmental factors 
do not act independently but instead interact with 
each other. Analyzing this interplay between 
genes and the environment requires a study design 
that allows for examining how environmental 
factors modify the genetics of body size – the 
environmental plasticity in genetics. One option 
for this approach is to utilize the classical twin 
design and collect information from twin pairs 
who have grown up under different environmental 
exposures. This approach was the guiding princi-
ple behind the establishment of the CODATwins 
project – an international effort to pool twin 
data from a large number of countries repre-
senting different ethnicities, geographic regions, 
and environmental exposures. In this article, 
the environmental plasticity in genetics will be 
explored using evidence from the CODATwins 
project.

Studying the interplay between genes and the 
environment in body size

General framework of gene-environment 
interactions

Studies conducted over the past 100 years have 
shown that both genetic and environmental factors 
significantly contribute to the variation in body 
size. Initially, the simultaneous influence of genes 
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and the environment might seem contradictory. 
For instance, genetic factors account for nearly 
90% of the differences in adult height within 
birth cohorts. These heritability estimates have 
remained consistent over the cohorts born over the 
past century, even as living standards have dra-
matically improved during that time (Jelenkovic 
et al., 2016a). This indicates that genetics play 
a major role in height differences, even among 
individuals who grew up in environments with 
potential growth-limiting factors. However, there 
are still notable differences in average height 
between populations that genetics alone cannot 
explain. For example, North Korean children aged 
7 – 8 were about 13 cm shorter than their South 
Korean peers in 2002 – 2003 (Schwekendiek, 
2009). Since both populations share a common 
ancestral background, this height gap cannot 
be attributed to genetic differences. Instead, it 
reflects the significant disparity in living standards 
between North and South Korea, which was exac-
erbated by the severe famine in North Korea from 
1994 – 1998 – a period that affected most of the 
childhood years of these children (Haggard and 
Noland, 2007). The effect of the environment on 
height is also seen in the dramatic global increase 
in mean height over the last 100 years indicating 
an increase in the standard of living (NCD-RisC, 
2016a). 

Similarly, both genetic and environmental 
factors influence the variation in BMI. In early 
adulthood, the heritability of BMI is nearly 
as high as that of height, with genetic factors 
accounting for approximately 80% of BMI var-
iation (Silventoinen et al., 2017). However, the 
development of obesity is biologically caused 
by an imbalance between energy intake and 
expenditure, highlighting the significant role of 
environmental factors, especially nutrition and 
physical exercise. The impact of environmental 
factors on obesity is clearly reflected in the dra-
matic global increase in mean BMI and obesity 
prevalence over the past five decades (NCD-RisC, 
2016b). Despite this environmental shift toward 
more obesogenic conditions, the heritability of 
BMI has remained high, showing that genetic 
factors continue to play a substantial role in BMI 
variation (Silventoinen et al., 2017).

The complex interplay between genes and 
the environment influencing body size variation 

among individuals can be better understood by 
recognizing that these factors do not directly 
impact the human body, but rather exert their 
influence through physiological mechanisms. 
This concept is depicted in Figure 1. Physiological 
mechanisms are behind body development, such 
as growth during childhood and fat accumulation 
during adulthood, ultimately determining body 
size at different stages of life. These processes 
rely on nutrients and energy, which individu-
als acquire through their dietary intake (Bogin, 
2021). Therefore, the quality and quantity of 
food consumed are pivotal in body development. 
Additionally, physical exercise can also play a 
significant role in maintaining energy balance and 
promoting muscle growth (Malina et al., 2004). 
Behavior, in turn, is regulated by neurophysiolog-
ical mechanisms that establish feedback loops to 
sustain the body’s homeostasis (Geary, 2023).

Environment 

Body sizePhysiology Behavior

Genetics 

However, these processes are influenced by 
both genetic and environmental factors. Genetic 
factors affect human physiology directly, as well 
as indirectly through behaviors like eating and 
physical exercise (Silventoinen and Konttinen, 
2020). On the other hand, environmental factors, 
such as the quantity and quality of food available, 
also play a significant role in eating behaviors 
(Ulijaszek, 2023). Moreover, there are interactions 
between genes and the environment, as genetic 
factors can influence an individual’s susceptibility 
to environmental exposures. For example, some 
children may be genetically more susceptible to 
the effects of an obesogenic environment than 
others. This genetic susceptibility is particularly 

Figure 1. �Schematic representation on the factors 
affecting body size.
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evident in eating behavior. Therefore, children 
with a genetic predisposition to overeating are 
more likely to gain weight when exposed to an 
environment that promotes obesity (Llewellyn et 
al., 2023). This helps explain why changes in the 
environment can lead to an increase in the mean 
BMI at the population level, while individual 
differences within populations are largely driven 
by genetic variations among individuals.

Cross-country comparisons to study the role of 
macro-environment

Measuring environmental effects is challeng-
ing. Environmental exposures can be assessed 
using questionnaires and clinical markers. Similar 
to the effect sizes of single genetic polymorphisms, 
the effect sizes of environmental exposures are 
typically modest, but when combined, they explain 
a substantial proportion of variation in health 
outcomes (Argentieri et al., 2025). These expos-
ome-wide studies show promise, even though 
measuring all exposures throughout the life course 
is practically impossible. However, it’s important 
to note that these studies do not provide evidence 
for causal pathways, and many environmental 
exposures may actually serve as proxy indicators 
for underlying causal factors. More fundamen-
tally, many environmental changes occur at the 
societal level, affecting all individuals within a 
population. These societal factors are particularly 
important from a public health perspective. An 
alternative approach to measuring environmental 
exposures is to compare different countries or 
geographic areas. In this case, differences between 
populations in health outcomes can help reveal the 
role of living environments behind them.

When considering body size, the food envi-
ronment is especially important, as nutrient intake 
is the most important environmental factor affect-
ing a child’s physical development (Bogin, 2021). 
Furthermore, the development of obesity in adult-
hood is biologically driven by energy imbalance 
fundamentally caused by a surplus in energy intake 
(Geary, 2023). There are significant differences in 
food environments across countries, influenced by 
food traditions and the natural environment, such 
as the availability of land for cultivation, animal 
husbandry, and opportunities for fishing. In recent 
decades, food imports and national policies pro-
moting healthy eating have also played a role in 

shaping food environments (Amilien and Notaker, 
2019). In this context, Japan and Finland provide 
interesting points of comparison. Traditionally, 
meat consumption in Japan has been low, and until 
the early 2000s, fresh fish and shellfish were the 
primary sources of animal protein (Sasaki et al., 
2022). Furthermore, soy protein consumption has 
historically been high in Japan (Nagata, 2021). 
The food environment in Japan has likely contrib-
uted to the low rates of cardiovascular diseases 
and the country’s generally high life expectancy 
(Tsugane, 2021). In contrast, in Finland, the 
consumption of meat and dairy products has 
always been very high, while fish and plant-based 
proteins have been less commonly consumed 
(Mäkelä and Rautavirta, 2019).

One of the first large-scale epidemiological 
studies utilizing cross-country differences was 
The Seven Countries Study, initiated by Ancel 
Keys in the late 1950s to explore the relation-
ship between diet and cardiovascular diseases 
(Kromhout et al., 1994). This study convincingly 
demonstrated that nutrition, especially a high 
intake of saturated fat, significantly contributed to 
the risk of cardiovascular diseases (Kromhout et 
al., 2018). Japan represented a society with a low 
risk of cardiovascular disease in this study, while 
Finland was a country with a high risk. The public 
health importance of this study was remarkable, 
and it was one of the key studies behind the North 
Karelia Project, which started in 1971 in Finland 
to improve nutrition and promote a healthier life-
style to decrease cardiovascular risk. This project 
contributed to a dramatic decrease in cardiovas-
cular mortality in Finland during the following 
decades (Puska et al., 2009).

Cross-country comparisons are valuable not 
only for demonstrating how the macro-envi-
ronment influences disease incidence or other 
health outcomes but also for understanding how 
environmental factors modify the effect of other 
determinants on them. For example, large-scale 
comparative studies of European countries have 
shown that socioeconomic health inequalities 
are more pronounced in Northern Europe than 
in Southern Europe, primarily due to smaller 
socioeconomic inequalities in the incidence of 
cardiovascular diseases (Mackenbach, 2019). One 
likely explanation for this difference is the health-
ier traditional diet in Southern Europe compared 
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to the diet typically consumed in Northern Europe. 
This indicates that the Mediterranean diet not 
only improves overall population health but 
also reduces socioeconomic health inequali-
ties. Similarly, cross-country comparisons can 
be used in other study designs to analyze how 
environmental factors modify the impact of other 
determinants on various health outcomes.

The CODATwins database and geographic 
variability

The primary goal of the CODATwins project 
is to integrate a cross-country study design with 
genetic twin modeling. This approach allows for 
the examination of how macro-environmental 
factors impact the genetic variation that underlies 
height and BMI. In comparison to GWA studies, 
the twin design offers several advantages. Twin 
modeling enables the simultaneous estimation of 
genetic and environmental variation. Moreover, 
twin modeling requires a smaller sample size 
than GWA studies and is more cost-effective to 
implement. To ensure the database’s representa-
tiveness, height, weight, educational attainment, 
and smoking were chosen as the main traits, as 
they can be easily obtained through questionnaires 
and are commonly used in surveys. 

The CODATwins project was initiated in 2013 
with the goal of collecting data from all twin 
cohorts worldwide that include information on 
monozygotic and dizygotic twins (Silventoinen, 
2018). Most of data collection was completed in 
2014 (Silventoinen et al., 2015b), with ongoing 
updates to the database since then (Silventoinen et 
al., 2019b). Currently, the CODATwins database 
contains data from approximately 500,000 twin 
individuals, including around 1 million height and 
weight measurements from 57 twin cohorts across 
24 countries. Most of the twin cohorts are based 
in Europe (23 cohorts together from Belgium, 
Denmark, Finland, Germany, Hungary, Italy, 
Netherlands, Norway, Portugal, Spain, Sweden, 
and the United Kingdom) or North America (14 
cohorts from the USA and two from Canada). 
There are also several cohorts from East Asia 
(four cohorts from Japan, three from China, two 
from South Korea and one from Mongolia) and 
Australia (three cohorts). Due to the presence of 
only individual cohorts from other regions (Brazil, 
Guinea-Bissau, Turkey, Israel, and Sri Lanka), 

they were excluded from regional comparisons.
The countries were reclassified into cultur-

al-geographic regions based on average BMI. 
East Asia represents the low-obesogenic region, 
Europe the moderate-obesogenic region, and 
North America and Australia the high-obesogenic 
region (NCD-RisC, 2016b). These differences 
in average BMI reflect significant variations in 
population-level nutrition, as well as potentially 
other factors influencing BMI. This classification 
allows to analyze whether the macro-environment 
influences the genetic variation in height and 
BMI. Additionally, it was examined whether 
socio-economic differences in the genetic varia-
tion of height and BMI vary across these regions.

Results from the CODATwins project

Height   
Figure 2 presents the mean heights, along with 

the additive genetic, shared environmental, and 
unique environmental variances of height across 
Europe, North America and Australia, and East 
Asia, categorized by sex. These results are based 
on previous studies from the CODATwins database 
for newborns (Yokoyama et al., 2018), children 
and adolescents aged 1 to 19 years (Jelenkovic et 
al., 2016b), and adults (Jelenkovic et al., 2016a). 
The specific values are reported in these original 

Figure 2. �Additive genetic (blue), shared 
environmental (red), and unique 
environmental (green) variances of 
height (left Y-axis) and mean height 
(right Y-axis) by age (X-axis), the cul-
tural-geographic region, and sex. 
Sources: Yokoyama et al. (2018), 
Jelenkovic et al. (2016 a), and Jelenkovic 
et al. (2016 b)
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publications and their supplementary materials. 
Overall, the development of mean height and 
height variation was largely similar across the 
three cultural-geographic regions. The variation 
was greater during adolescence, likely reflecting 
individual differences in puberty-related growth. 
Mean height was consistently tallest in Europe 
and shortest in East Asia, while total variance 
was highest in North America. These differences 
in mean height and the variation of height were 
consistent across all ages and both sexes.

When the total height variance was decom-
posed into genetic and environmental components, 
genetic factors explained most of the variation at 
all ages. However, shared environmental factors 
also accounted for a significant proportion of the 
variation. The influence of shared environmental 
factors was particularly notable in North America 
and Australia, but less so in Europe and East Asia. 
Unique environmental factors contributed a minor 
proportion of the variation across all ages, cultur-
al-geographic regions, and sexes.  

Figure 3 displays the relative proportions of 
height variance explained by additive genetic fac-
tors with 95% confidence intervals (CI). Across 
all cultural-geographic regions, the heritability of 
height increased from infancy to mid-childhood, 
as the influence of shared environmental factors 
decreased. Heritability estimates were slightly 
lower in North America and Australia compared to 
Europe and East Asia, due to a higher proportion 

of shared environmental variation. These patterns 
were consistent for both males and females. 
Notably, the 95% CIs were significantly narrower 
in Europe, indicating larger sample sizes com-
pared to the other regions.

Body mass index
Figure 4 presents the results for mean BMI 

and the variation of BMI, based on original publi-
cations for children and adolescents aged 1 to 19 
years (Silventoinen et al., 2016) and adults from 
early adulthood through old age (Silventoinen 
et al., 2017). Both mean BMI and BMI variance 
were highest in North America and Australia and 
lowest in East Asia. For North American adult 
males, the variance was somewhat lower due to 
the inclusion of a cohort of World War veterans 
measured in the 1940s when both BMI and its 
variance were lower than in later periods. During 
childhood, shared environmental factors explained 
a significant proportion of BMI variation in North 
America and Australia, while the influence of 
them was minimal in the other regions across 
all ages. The impact of unique environmental 
factors was small until early adulthood but grad-
ually increased through old age. At birth, relative 
weight was measured using the ponderal index, 
so these results are not presented in the figure 
due to a different scale. However, for both the 
ponderal index and birth weight, the results align 
with those for BMI in later years, showing lower 

Figure 3. �The proportions of variances of heigh ex-
plained by additive genetic factors with 95% 
confidence intervals by age (X-axis), the 
cultural-geographic region, and sex. Sources: 
Yokoyama et al. (2018), Jelenkovic et al. 
(2016a), and Jelenkovic et al. (2016b)
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variation in East Asia compared to Europe and 
North America and Australia. The lower variance 
in East Asia was attributed to a smaller effect of 
shared environmental factors (Yokoyama et al., 
2018).   

Figure 5 presents the relative proportions 
of BMI variance explained by additive genetic 
factors. In all regions, the heritability of BMI fol-
lowed a similar pattern: it increased from infancy 
and early childhood to early adulthood, then 
decreased into old age. This pattern was most pro-
nounced in Europe due to narrower 95% CIs but 
was also observed in North America and Australia 
and East Asia. In childhood and adolescence, 
this change was primarily due to the decreasing 
influence of shared environmental factors, while 
in adulthood, it reflected the increasing influence 
of unique environmental factors. Heritability 
estimates were systematically lowest in North 
America and Australia, due to a larger proportion 
of BMI variation being explained by shared 
environmental factors. Overall, the heritability 
estimates were very similar between males and 
females.
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Socioeconomic differences in height and BMI
The CODATwins database includes informa-

tion on education, allowing for the analysis of 
how parental education influences the genetics 
of height and BMI, as well as how these effects 
vary across the cultural-geographic regions. When 

studying height, parental education was asso-
ciated with taller stature in Europe and North 
America and Australia from infancy through old 
age. In contrast, this effect was small in East 
Asia (Jelenkovic et al., 2020). The educational 
differences in height variation were examined 
by categorizing twins into three groups: low, 
intermediate, and high parental education. Despite 
educational differences in mean height, only 
minor differences in the variation of height were 
observed between these categories. When the 
variance components of additive genetic, shared 
environmental, and unique environmental factors 
were analyzed using a meta-regression model, a 
slightly higher shared environmental variation 
was found in the offspring of parents with low 
education. However, the differences were small, 
and the smallest variation was found in the cat-
egory of intermediate parental education. No 
significant differences were observed between 
the cultural-geographic regions when comparing 
the variance of height between the categories of 
parental education.

Similar analyses of the effect of parental edu-
cation were conducted on BMI (Silventoinen et 
al., 2019a). In Europe, higher parental education 
was associated with a slightly higher BMI up 
to 5 years of age, but after that age, the associ-
ation become negative, continuing into old age. 
In North America and Australia, the negative 
association between parental education and BMI 
was stronger than in Europe and persisted across 
all ages. In contrast, no association was found 
between parental education and BMI in East Asia. 
In North America and Australia, BMI variation 
was greater in the high parental education group 
compared to the low parental education group. A 
similar pattern was observed in Europe, though 
the differences in BMI variation between these 
categories were smaller than in North America 
and Australia. These differences in BMI variation 
across parental education categories were primar-
ily due to additive genetic variation. However, in 
East Asia, no differences in BMI variation were 
observed between these categories.

Discussion  

For over 100 years, anthropometric traits have 
played a crucial role in studying how genetic and 

Figure 5. �The proportions of variances of BMI ex-
plained by additive genetic factors with 95% 
confidence intervals by age (X-axis), the 
cultural-geographic region, and sex. Sources: 
Yokoyama et al. (2018), Silventoinen et al. 
(2016), Silventoinen et al. (2017)
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environmental factors contribute to variations in 
humans. The CODATwins project is an interna-
tional initiative that utilizes a cross-country study 
design and twin modeling to investigate how 
macro-environmental factors impact the genetic 
influences on height and BMI – two extensively 
studied traits in epidemiology and human genet-
ics. To accomplish this objective, all available 
twin data on height and BMI were combined and 
analyzed using twin modeling. The variations 
observed between the cultural-geographic regions 
with diverse environmental exposures offer valua-
ble insights into the environmental plasticity in the 
genetics of height and BMI.

The mean height was tallest in Europe and 
shortest in East Asia, consistent with previous evi-
dence from population-based cohorts (NCD-RisC, 
2016a). However, height variance was highest in 
North America and Australia, primarily due to 
a larger shared environmental variation. This is 
likely due to the greater ethnic diversity in North 
America and Australia compared to European 
and East Asian countries. Additionally, height 
was positively correlated with parental education, 
although this association was not observed in East 
Asia. Socio-economic differences in height have 
been documented in previous studies, typically 
interpreted as reflecting differences in nutrition, 
diseases, and other material living conditions 
during childhood (Steckel, 2009). However, 
only weak evidence was found for differences 
in height variation between the categories of 
parental education. These findings align with 
evidence suggesting that the heritability of height 
has remained unchanged across cohorts born 
from the late 19th century to the late 20th cen-
tury, despite a dramatic increase in mean height 
(Jelenkovic et al., 2016a). These results suggest 
that environmental exposures can differ between 
socioeconomic categories, even if the variation 
of environmental exposures is largely constant 
within those categories. Additionally, both twin 
(Silventoinen et al., 2004) and GWA studies 
(Silventoinen et al., 2023) have provided evidence 
that genetic factors may also contribute to height 
differences across socioeconomic groups. Further 
research is needed to better understand the mech-
anisms underlying height differences between 
socioeconomic categories.

The average BMI was highest in North America 

and Australia, and lowest in East Asia, which is 
consistent with previous population-based studies 
(NCD-RisC, 2016b). Additionally, BMI variation 
was largest in North America and Australia and 
smallest in East Asia, primarily due to differences 
in genetic variation. This can be attributed to the 
impact of obesogenic environments, which can 
reinforce the genetic predisposition to higher BMI. 
Other CODATwin findings support this, showing 
that the genetic variance of BMI has increased 
during the last decades alongside rising mean 
BMI (Silventoinen et al., 2017). The interplay 
between obesogenic environments and genetics 
was also evident in socioeconomic disparities in 
BMI. In North America, Australia, and Europe, 
low parental education was associated with both 
higher mean BMI and greater genetic variance of 
BMI, while no such connection was found in East 
Asia. Previous studies have consistently identified 
socioeconomic differences in BMI, but these 
studies have mainly focused on populations fol-
lowing a Westernized lifestyle (McLaren, 2007), 
while similar associations were not observed in 
Japan (Silventoinen et al., 2013). This indicates 
that socioeconomic disparities in BMI may be a 
specific feature of Western societies. 

Obesity is one of the biggest global health 
challenges today (GBD 2015 Risk Factors 
Collaborators, 2016), and the results from the 
CODATwins project can help us better under-
stand the underlying factors contributing to this 
epidemic. Despite differences in mean BMI, the 
heritability of BMI was found to be high across 
all regions and socioeconomic categories. This 
suggests that obesogenic environments primarily 
influence BMI by activating genetic predispo-
sitions to higher BMI. The macro-environment 
plays a crucial role, as family-level factors, such 
as parental education, only influenced BMI in 
the presence of an obesogenic macro-environ-
ment. These findings highlight the importance 
of societal-level factors in addressing the global 
rise in BMI. Obesogenic macro-environments 
disproportionately affect individuals with genetic 
and social risk factors for obesity. This is reflected 
in greater socioeconomic disparities and higher 
BMI variation in obesogenic societies. Therefore, 
creating a healthy environment is not only vital for 
the overall health of populations but also crucial 
for addressing socioeconomic health inequalities.

27

Environmental plasticity in the genetics of human body size



In conclusion, the CODATwins project demon-
strates the feasibility and value of international 
collaboration in twin studies. Regional compari-
sons using this database reveal the environmental 
sensitivity of the genetic factors predisposing 
to obesity, highlighting the significance of soci-
etal-level factors in the global obesity pandemic. 
In contrast, the genetics of height are less affected 
by environmental factors even though they can 
influence average height. Understanding the inter-
play between genes and the environment is crucial 
for implementing societal-level actions to enhance 
population health.
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