Study reveals the hidden contributions of
women to a branch of science
7 February 2019
receive credit for their work and is critical to
securing both jobs and research funding. But those
who contribute less to a paper are sometimes listed
in the "acknowledgements" section, buried at the
bottom and rarely read by other researchers.
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From DNA pioneer Rosalind Franklin to the NASA
mathematicians in the film "Hidden Figures," the
historical contributions of women to science are
increasingly coming to light. And a new study by
San Francisco State University researchers shows
that it's possible to reveal women's once-hidden
scientific work by analyzing decades-old research
papers in the field of theoretical population biology.
The implications of the study stretch far beyond
that particular field of science, and the historical
bias shown by the research likely continues to
impact the representation of women in the
discipline today.

Despite the importance of authorship in determining
career success, there are no standardized rules for
how much work a scientist needs to do in order to
earn recognition as a study's author. So when
Rohlfs and Huerta-Sanchez noticed that many
women seemed to appear only in the
acknowledgements section of decades-old studies
in their field—despite what appeared to be important
programming contributions—the duo saw a chance
to measure just how much the scientific work of
women had been overlooked.
Rohlfs recruited a team of seven SF State
undergraduate researchers who recorded data on
the authors and acknowledgements from 883
papers published in the scientific journal
Theoretical Population Biology between 1970 and
1990. They found that the people mentioned in
acknowledgements were disproportionately
women: Women made up 43.2 percent of those
mentioned as programmers in the
acknowledgements, but made up only 7.4 percent
of those listed as authors.

Through the decades, the study shows, the
proportion of women programmers in the
acknowledgements shrank. That shift tracked
"What our work shows is that in fact there were
broader trends in the workplace, as programming
women who were working in the field," said San
Francisco State Assistant Professor of Biology Rori went from a "pink collar job" associated with
women to one perceived to be both more
Rohlfs. "But we didn't even know they existed."
masculine and more prestigious. The researchers
reported their results in the journal Genetics on
To peek into the history of their discipline, Rohlfs
Feb. 7.
and Brown University Assistant Professor of
Ecology and Evolutionary Biology Emilia HuertaSanchez took advantage of how scientific research "Some of these programmers were doing really
papers are structured. Being listed as an "author" creative work and making substantial
contributions," work that today would likely qualify
of a scientific paper is the primary way scientists
them for authorship, said Rohlfs. Several names
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were repeated in the acknowledgements sections of
multiple papers—like Margaret Wu, who contributed
to a study describing a way to estimate genetic
diversity that became one of the most influential
papers ever published in the journal.
Because these women never got proper credit for
their work, they were denied the opportunity to
advance as scientists, which may have had a
lasting impact on the field. While women have
increasingly found success in closely related fields
like evolutionary biology, the more programmingheavy biology disciplines have lagged behind.
"Population genetics continues to be maledominated at the faculty level," explained Rohlfs.
"In part that might be because women who were
thinking about what subfield of biology they wanted
to get into didn't see women there."
One goal of publishing the research was to shift
that dynamic by highlighting the historical
contributions of women to the discipline. "Making
women in the field more visible could actually help
to improve equity in the field," Rohlfs said.
But population genetics is far from the only field
where programmers historically had a large role. So
the team plans to look for more traces of women's
hidden contributions to science, and hope that their
study will serve as an inspiration for other scientists
to put the history of their own disciplines under the
microscope.
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