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Although the evolutionary approach to human health is 
not new, it is rarely used in medical and public health 
research. Evolutionary medicine and evolutionary public 

health are the areas of science that allow us to understand why 
the human organism is susceptible to diseases. Why do we get 
cancer, heart disease or infectious diseases? Why is giving birth 
so difficult? Why do we age? Why do we have genes that make 
us ill? Why are our organisms not more disease-resistant? The 
evolutionary way of looking at health and disease suggests some 
answers. 

Our body was designed over the course of many thousands 
of years of evolution. We inherited some traits from our 
evolutionary ancestors but not all of them are perfect. The traits 
are often a compromise between serving different functions. 
For example, if human babies were born more mature, it would 
make an infant stronger and baby-care much easier and less 
time consuming. On the other hand, a much larger baby would 
not be able to pass through the birth canal. The birth canal in 
human females does not have the best design for giving birth, but 
its shape is a compromise between having a baby and walking 

Development, breast cancer, fertility and mate preferences 
– evolutionary ways of looking at human health

on two legs. In other words, it is a compromise between two 
different evolutionary changes that occurred during the human 
evolution – the increase in brain size and bipedal locomotion. 

Research in evolutionary medicine brings understanding 
of reasons for susceptibility of the human organism to disease 
but also suggests new methods of treatment and prevention. The 
Department of Environmental Health, Jagiellonian University 
Medical College, is one of the few research groups in Europe that 
is developing the area of evolutionary public health. Recently, 
the department chair, Prof. Grażyna Jasieńska, has been the 
leading author on a publication that introduced the concept of 
evolutionary approach to reproductive health. This article has 
been published in the journal Lancet as the first publication 
on evolutionary public health that appeared in one of the most 
prestigious medical journals. Many of the concepts and examples 
described in the article originated from over 15 years of research 
by Prof. Jasieńska and her colleagues from the department. The 
research team has an ongoing longitudinal study on the health of 
the rural population in Poland. The work has been conducted in 
villages in the Beskid Wyspowy mountain range, that is named 
by researchers the Mogielica Human Ecology Study Site. So far 
the team has collected information on almost 6,500 women, men 
and children, and published over 55 articles based on these data. 

Public Health students, A. Matras and M. Wolak,  
during field work in Beskid Wyspowy

G. Jasieńska’s plenary lecture at the 2017 Arizona conference of International Society for Evolution, Ecology and Cancer
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Recent projects
Lately, we have finished three studies funded by the National 

Science Centre, Poland. The project Biomarkers of foetal 
programming and female’s health and fertility led by Dr Magdalena 
Klimek aimed to explain the relationship of early-life conditions 
and subsequent health status and reproduction in women. Early-
life conditions were analysed via three biomarkers of the so-
called ‘foetal programming.’ Values of those markers are signals 
of the differences in foetal conditions that people experienced 
and are stable across the lifespan. We have shown that women 
who had more beneficial early-developmental conditions had 
higher reproductive success (i.e. on average, a greater number of 
children and a longer reproductive span) than women who had 
more adverse early-life conditions. These results were published 
in the American Journal of Physical Anthropology, while other 
results from this study were presented at several conferences in 
Europe, the United States and Australia. At the Developmental 
Origins of Health and Disease (DOHaD) Society of Australia 
and New Zealand annual meeting, Dr Klimek presented the talk 
Is facial fluctuating asymmetry, a biomarker of developmental 
stability, related to risk of cardiovascular diseases? She showed 
that women and men experiencing more beneficial foetal 
conditions had lower risk of hypertension and lower levels of 
total and LDL-cholesterol (‘bad’ cholesterol). This presentation 
was awarded with the DOHaD Australia and New Zealand 
Society Prize in 2017. This year Dr Klimek has also participated 
in the Developmental Origins of Health and Disease (DOHaD) 
Society of Australia and New Zealand annual meeting, and gave 
a symposium talk entitled Being in utero during the Second World 
War is related to biomarkers of foetal programming. Women and 
men whose foetal life occurred during the Second World War 
had values of biomarkers of foetal programming indicating a 
poorer developmental environment. This talk was awarded by 
the DOHaD Australia and New Zealand Society as one of the 
top presentations given by Early Career Researchers. The results 
of this project add to the growing body of evidence that early 
developmental conditions are important for shaping health 
during adult life. 

The project entitled Fertility and aging and lifespan of women 
led by Prof. Jasieńska tested the hypothesis of the existence of 
trade-offs between reproduction and other functions of the 
organism, thus it attempted to determine if lifetime reproductive 
effort (measured by the number of children) influenced the 
health of older women. A part of this study documented that 
women who had a high number of children (seven to nine) were 
perceived by other people evaluating the photographs of these 
women as older, less healthy and less attractive. These findings 
presented by Dr Urszula Marcinkowska at the annual meeting of 
the European Human Behaviour and Evolution Association in 
London in 2016 won the best poster award. We have also shown 
that having a high number of sons more negatively influenced a 
mother’s self-rated health in older age than having a high number 

Public Health students, A. Matras and M. Wolak,  
during field work in Beskid Wyspowy

The Mogielica Human Ecology Study Site

M. Klimek with the award from DOHaD Australia  
and New Zealand Society
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of daughters (published in The Journals of Gerontology Series A 
Biological Sciences and Medical Sciences). This observation could 
result from the fact that sons are more energetically demanding 
during pregnancy and lactation, and have a stronger influence on 
the maternal immune system than daughters.  

Ongoing projects
Currently, supervised by Dr Marcinkowska, we are exploring 

the relationship between reproductive hormone levels and sexual 
selection in women. Evolutionary psychologists proposed ‘the 
ovulatory shift hypothesis’ stating that women’s preferences 
for masculine men are related to the probability of conception. 
Our study did not provide any support for this hypothesis (the 
results published in Psychoneuroendocrinology). Neither did 
we find cyclical fluctuations in  women’s preferences towards 
men’s facial hirsuteness (published in Hormones and Behaviour) 
nor did we confirm that changes in hormone levels influence 
women’s preferences for symmetry and masculinity (published 
in Hormones and Behaviour). Our studies, in contrast to most 
research on mate preferences, are based on solid measurements of 
the levels of reproductive hormones. Last year, Dr Marcinkowska 
received a New Investigator award given annually to the most 
promising new researchers from the field of evolution and 
human behaviour, and was invited to deliver a plenary talk at the 
annual European Human Behaviour and Evolution Association 
conference in Paris. She will continue her work on sexual selection 
as a Fulbright Senior fellow at Yale University, USA. 

The project on Early-life environment, fertility and reproductive 
success in two European populations led by Dr Ilona Nenko is to 
comprehensively test early-life environment and its effect on 
fertility and, ultimately, reproductive success. It is known that in 
humans, a poor early-life environment increases the risk of dying 
from infectious diseases during early adulthood and elevates 
the risk of many late-life diseases (e.g. obesity, cardiovascular 

diseases, diabetes). It is also suggested that  early-life conditions 
impact lifetime reproductive success and longevity. However, no 
comprehensive assessment of effects of early-life environment on 
reproductive success in humans has ever been conducted. We will 
use data from two European populations. We will take advantage 
of the unusually detailed records available from a Polish rural 
population (spanning from 1782 to modern times) and Finnish 
pedigree and reproductive data across 15 complete generations 
living in eight ecologically and sociologically different areas since 
the early 18th century (in collaboration with Prof. Virpi Lummaa 
from the University of Turku, Finland).

Prof. Jasieńska is leading a project investigating how much 
physical activity a woman with a particular developmental 
‘experience’ should do in order to reduce levels of sex hormones, 

U. Marcinkowska giving a plenary talk at the annual European 
Human Behavior and Evolution Association conference in Paris

U. Marcinkowska with the awarded poster at the annual meeting  
of European Human Behavior and Evolution Association in London

improve immune response and achieve beneficial changes 
in body composition. It is very well established that physical 
activity reduces the risk of breast cancer in women. Many studies 
documented that women who are physically active have a lower 
risk of breast cancer, mostly because activity reduces levels of 
reproductive hormones (e.g. oestrogens). This knowledge is of 
great importance because out of all recognised breast cancer 
risk factors (e.g. genetics, age at menarche, age at the first birth 
and menopause, parity, breastfeeding) there are very few risk 
factors that are truly and relatively easily modifiable. Out of these 
modifiable risk factors, physical activity has the greatest potential 
as a breast cancer risk reducing intervention. However, despite 
extensive research, it is not clear how much reduction of breast 
cancer risk can be expected from increased physical activity, as 
studies show that physically active women have between 20 to 
80% lower risk. We suggest that these differences in risk reduction 
are due to a variation in conditions that women experience 
during their foetal and childhood development. Developmental 
conditions ‘programme’ the reproductive physiology and change 
its response to physical activity during adulthood. Results 
of our study will be important for designing more effective, 
individualised recommendations for breast cancer prevention. 
We believe that a one-size-fits-all prevention strategy is an 
outdated concept and should be replaced by a strategy that takes 
into account comprehensive knowledge. This knowledge should 
be based on the theoretical framework of the life-course approach 
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M. Mijas, Fulbright Fellow, at the Reproductive Ecology Lab,  
Yale University

I. Nenko and T. Roseboom during  
an Erasmus+ visit to the University  

of Amsterdam

suggesting that physiology, health and disease risk are affected 
not only by lifestyle during adulthood, but also by foetal and 
childhood experience. The results of this project will contribute 
to the development of such a strategy and thus will be important 
for health improvement in women. One of the most promising 
issues is the possibility to personalise the physical activity 
recommendations in relation to conditions experienced during 
early development that change how physiology and metabolism 
function throughout adult life.

Human life is strongly influenced by the environment in which 
we are living. Air pollution is a serious problem in Poland, and 
Kraków in particular. The negative influence of environmental 
pollution on the respiratory system is well established, especially 
for people with bronchial hyper-reactivity. However, the impact 
of air pollution on the quality of life of asthma patients is not 
well understood. This motivated Dr Monika Ścibor to analyse the 
influence of air pollution on the self-assessed quality of life of 
patients with bronchial asthma in her latest project. 

International collaboration
The team has collaborated with numerous international 

universities. Over the years PhD students from Harvard 
University, Yale University, the University of Illinois, the University 
of New Mexico and University College London collaborated with 
us conducting studies at the Mogielica Human Ecology Study 
Site. Our projects investigated the composition of human milk, 
testosterone levels in men or factors that influence women’s fertility.

Furthermore, scientists from our Department conducted 
research at foreign universities. Dr Nenko worked as a post-
doctoral research associate in Prof. Lummaa’s group at the 
University of Sheffield. The fellowship was funded via the 
programme Mobilność Plus from the Ministry of Science and 
Higher Education. Dr Nenko worked on the Finnish parish data 
combined with environmental data and explored how access to 
resources impacts the timing of the first birth and how early-
life reproduction is related to later-life survival (both studies 
published in Proceedings of the Royal Society: series B). The 
fellowship gave her an exceptional experience of working in a 
multinational research group and enriched her perspective on 
life in academia.

Magdalena Mijas, a PhD candidate supervised by Prof. 
Jasieńska, has been awarded a Fulbright Junior Research 
Award to advance her doctoral project on health determinants 
among sexual minority men. Currently, she is working with 
Prof. Richard Bribiescas at the Yale University Department 
of Anthropology. This project examines associations between 
perceived exposure to minority stress and long-term changes in 
the dynamics of hormonal stress response as reflected by hair 
cortisol concentrations. 

Thanks to the Erasmus+ funding, Dr Klimek had an 
opportunity to establish collaboration with Prof. Jonathan 
Wells (University College London, UK) and Prof. Paul Shiels 
(University of Glasgow, UK). Both visits resulted in preparing a 
research project, now submitted to the National Science Centre. 
The aim of the study is to examine the relationship between 
biological ageing in three generations, with effects of possible 
epigenetic inheritance taken into account. This year Dr Nenko 

visited Prof. Tessa Roseboom (University of Amsterdam, the 
Netherlands) – an internationally recognised specialist of Early 
Development and Health, while Dr Galbarczyk visited Prof. 
Minna Lyons (University of Liverpool, UK). The visits were 
exceptional experiences and chances for establishing interesting 
research collaboration. 

Prof. Jasieńska has also had significant experience conducting 
research at international institutions. She received her PhD from 
Harvard University and worked there for two years as a post-
doctoral fellow. She received fellowships from the Radcliffe 
Institute of Advanced Studies 
and the Research Council of 
Norway, and was appointed 
as a Senior Research Scientist 
at Yale University. These 
research stays resulted in 
many publications, including 
her book The Fragile Wisdom. 
An Evolutionary View on 
Women’s Biology and Health 
published by the leading 
academic publisher Harvard 
University Press. Her work 
was recognised by many 
international organisations 
that invited her as a plenary 
speaker. Most recently she 
has given plenary lectures 
at international conferences of the Polish Society for Human 
and Evolution Studies, the International Society for Evolution, 
Ecology and Cancer, the Swiss Association for Science Journalism, 
European Human Behaviour and Evolution Association and the 
Nordic Evolutionary Psychology. She has also been invited to talk 
about her research conducted in Poland at many international 
universities, including Arizona State University, the University of 
Michigan, Harvard University, Yale University as well as Deakin 
University in Australia. 

Finally, we would like to express thanks to our colleagues: 
Magdalena Klimek, Urszula Marcinkowska, Magdalena Mijas, 
Monika Ścibor and Andrzej Galbarczyk for their contributions 
to this article.

www.evoecogroup.wordpress.org
FB: Human Evolutionary and Reproductive Ecology
Twitter: @EvoEcoGroup
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