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About NPA ADVANCE

This resource is a product of the NPA ADVANCE project, a three-year project of the National
Postdoctoral Association to foster the transition of women postdoctoral scholars (postdocs) into
the professoriate. The project has been supported by the National Science Foundation (NSF)
ADVANCE program, which seeks to increase the representation and advancement of women
in academic science, technology, engineering and math (STEM) careers. NPA ADVANCE has
sought to adapt and disseminate promising institutional practices for assisting women scientists
and engineers to make this transition. The project has drawn on successful models from past
ADVANCE programs and the broader postdoctoral community in order to identify promising
models and approaches that could eﬀectively be replicated at research institutions.
Project activities have included:
• A review of the literature on gender diﬀerences among postdocs;
• Development and dissemination of a fact sheet on Postdoctoral Scholars, Gender, and the
Academic Career Pipeline and an accompanying informational Web site;
• A survey and review of institutional eﬀorts made by ADVANCE recipients and by leaders in the
postdoctoral community to address these issues;
• Development of resources for individual postdocs on issues related to pregnancy and family
leave;
• Focus groups with current and former postdoc women regarding factors involved in their career
decisions;
• Technical assistance to institutions seeking to implement programs for their postdocs; and
• A series of workshops held at the NPA Annual Meetings on these issues.
The main deliverables of this project were a National Summit on Gender and the Postdoctorate;
an online clearinghouse of promising institutional practices with examples of potentially adaptable
models;1 and this resource book. The 2010 Summit brought together postdocs, faculty, administrators with oversight of postdoctoral aﬀairs and other advocates with an interest in postdoc gender
issues. It provided a forum for examining what we know about postdoc women and their career
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trajectories, as well as an initial platform for sharing of promising practices to help advance postdoc women’s careers.2
The NPA hopes that the information found in this resource book will assist institutions in their
eﬀorts to reduce the obstacles faced by postdoc women as they seek to advance their careers as
academic professionals. In reducing these obstacles for women we anticipate that postdoc men,
who also need policies and programs that support their careers and foster family formation, will
beneﬁt as well.
The successful completion of this project would not have been possible without the participation of
many persons from across the country. The NPA wishes to express its deep appreciation and gratitude to the Project Advisory Committee, those who participated in the surveys and focus groups,
the Project Evaluator Laura Kramer, Ph.D., ADVANCE Program Director Kelly Mack, Ph.D.,
the contributing authors, ADVANCE recipients, NPA leaders, and many more.
Cathee Johnson Phillips, M.A., Principal Investigator
Kathleen Flint Ehm, Ph.D., Project Manager

This material is based upon work supported by the National Science Foundation
under Grant No. 0819994, via an ADVANCE Partnerships for Adaptation, Implementation,
and Dissemination (PAID) Award. The goal of the ADVANCE program is to increase
the representation and advancement of women in academic science, technology and engineering careers.
Any opinions, ﬁndings, and conclusions or recommendations expressed in this material
are those of the author(s) and do not necessarily reﬂect the views of the National Science Foundation.
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http://www.nationalpostdoc.org/advance/clearinghouse
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For more information, including presentations,
visit http://www.nationalpostdoc.org/programs-resources-25/npa-advance/advance-summit
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About the National Postdoctoral Association

The mission of the National Postdoctoral Association (NPA), a 501(c)3 non-proﬁt educational
organization headquartered in Washington D.C., is to improve the postdoctoral experience by
supporting enhanced research training and a culture of enhanced professional growth to beneﬁt
scholarship and innovation. Since its founding in 2003, the NPA has assumed a leadership role in
addressing issues confronting the postdoctoral community that are national in scope and require
action beyond the local level.
The NPA supports postdoctoral scholars and the greater postdoctoral community mainly through
resource development, building community, and education of the public. Each spring the NPA
hosts its Annual Meeting, where many topics pertinent to the education and training of the U.S.
research workforce are discussed and debated on a national level. One of the NPA’s strategic
priorities is to promote and support diversity throughout the U.S. postdoctoral community, and the
NPA ADVANCE project is part of this eﬀort.
The NPA membership includes some 2,500 individuals and nearly 190 institutions, whose research
is supported by more than 60,000 postdocs. Of the 108 research universities classiﬁed as “very
high activity” research institutions by the Carnegie Foundation for the Advancement of Teaching,
nearly two-thirds are members of the NPA. Of the 62 members of the Association of American
Universities, 52 are NPA members. As a member-driven organization, the NPA’s work is largely
done by standing committees.
For more information on the NPA, visit www.nationalpostdoc.org
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Introduction

From 2009 through 2012, the National Postdoctoral Association conducted a review of the challenges facing postdoc women and the collected practices that have shown promise for aiding these
women in overcoming these challenges. This resource book provides an overview of this metaanalysis and an introduction to these recommended practices. The goal is to help focus institutions’
eﬀorts to support postdoc women to foster career advancement. As a companion to this book,
an expanded compendium is available as an online clearinghouse at www.nationalpostdoc.org/
advance/clearinghouse which includes more detailed examples of adaptable models from the
community.
A continuing challenge in serving the postdoc population is a dearth of robust data. Although
datasets on postdocs have substantially expanded in recent years, they are still incomplete, resulting
in uncertainty in even the total number of postdocs working in the United States.1 The supporting
data discussed in this resource represent the best available. Several of the most signiﬁcant limitations are a lack of data on postdocs who are not U.S. citizens (often referred to as international
postdocs, who the data suggest outnumber domestic postdocs), data on postdocs who are from
underrepresented racial and ethnic groups, and data on postdocs with disabilities. With little
information on the factors inﬂuencing the career paths of these important sub-populations, we are
severely limited in our understanding of how best to serve them.
Given the limited data and the complexities of the scientiﬁc workforce, there are no deﬁnitive
answers about which practices are the best for retaining postdoc women in academic careers.
There are few studies that measure the impact of speciﬁc interventions on postdoc career outcomes,
since long-term tracking of postdocs’ careers after they leave an institution is challenging and
rarely practiced. For example, among the 72 research institutions surveyed by NPA ADVANCE
in fall 2009, only three institutions responded that they formally track their postdocs’ subsequent
career steps.2 Moreover, understanding postdoc outcomes and retention within academia can be
diﬃcult when some postdocs may not be able to get the academic job they want for a variety of
reasons whereas others may have opted against an academic job for any number of conscious or
unconscious reasons. Therefore, the practices discussed in this resource and included in the online
F R O M P H . D . T O P R O F E S S O R I AT E
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clearinghouse are primarily based on success stories and a growing understanding of the factors
that diﬀerentially impact postdoc women’s career choices. Despite the absence of research regarding these impacts, the recurrence of patterns in the insights of people experienced in the ﬁeld give
us a strong sense of the validity of this overview.

What is a promising practice?
As a result of the lack of data on postdoc outcomes, the practices discussed in this volume often
have only limited objective evidence upon which their past eﬀectiveness has been assessed. Criteria
adapted from Identifying and Promoting Promising Practices from the Compassion Capital Fund
National Resource Center5 were used as a general guideline for inclusion of a practice:
1. Suggested eﬀectiveness for fostering postdoc women’s career advancement.
2. Successful use in one institution and context.
3. Potential for replicability and/or adaptability.
4. When possible, limited supporting data from comparison to objective benchmarks with
positive results.
5. Limited supporting data from internal assessment.
Because so many success stories do not have objective benchmarks for comparison, the majority
of the practices noted in this resource book do not meet the fourth criteria. Also, in a few cases
practices have been included that have not been utilized speciﬁcally with postdoc women, but may
show promise for adaptation from their use with similar groups, for example, faculty women or
postdocs in general.
Ultimately, leaving or continuing on the academic career path is the result of a complex combination of factors. Rather than imagining that any one intervention would be able to ensure that all
factors work in favor of success, the goal of this resource book is to present interventions that help
women avoid or overcome one or more of the common obstacles in that path. Although attention
to the obstacles may have originated in concern about women’s relative lack of persistence in academia, the interventions that have been developed will be helpful to men as well, who will beneﬁt
from general professional development as well as supportive postdoctoral policies that foster family
formation and career advancement.

Who should use this resource?
The goal of this resource book is to summarize the available data about postdocs and gender and
to bring forward success stories for aiding institutions in their eﬀorts to advance postdoc women’s
careers into the professoriate. It is primarily intended for individuals at research institutions who
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have a role in postdoctoral training or oversight at the institutional level, for example, those
working in:
• An oﬃce of postdoctoral aﬀairs;
• Graduate schools that include postdocs in their purview;
• Career centers that serve postdocs;
• Training oﬃces or programs that oﬀer programming for postdocs;
• NSF-funded ADVANCE programs that include postdocs in their activities;
• Oﬃces of international services; and
• Postdoctoral associations or similar groups that provide information or programming
for postdocs.
Other stakeholders at research institutions who might ﬁnd this resource useful include faculty or
other researchers who supervise and mentor postdocs and institutional leaders who would like an
overview of the key gender issues for postdoctoral scholars.
Beyond institutions, there are a number of other important stakeholders in the postdoctoral community who may ﬁnd this resource useful. These include the federal funding agencies that provide
the primary source of funding for postdoctoral scholars, both through research grants and individual fellowships. Various federal policies managing these funds often frame the local institutional
policies on postdoctoral appointments, such as employment classiﬁcation, and therefore, conditions
of employment and beneﬁts. In particular, federal policy and guidelines can often set a template
for these institutional policies, such as the National Institutes of Health (NIH) National Research
Service Award (NRSA) stipend scale that is used as the salary scale for postdocs by many
institutions.
Another important group of stakeholders are the professional societies. These organizations not
only provide an important source of professional development and support for the individual postdoc, they also can play important leadership and dissemination roles within the communities they
serve. Moreover, disciplinary societies can be an important venue for sharing of promising practices
that are more discipline appropriate.
Finally, individual postdocs may ﬁnd this resource informative where it is pertinent to their own
career decisions. Postdocs need to be proactive and take control of their own careers. The information in this guide, and in particular, the appendices, may provide a starting point for postdocs
developing a career plan.
Above all, this book has been designed to allow readers to take away some promising ideas for
institutional programs and policies that can promote postdoc women’s career advancement. A
number of these ideas will need to be creatively adapted for diﬀerent institutional types, cultures
and needs. Ideally, the suggestions in this resource book will also provide a framework for new
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initiatives and ideas. Additional examples can be found at the NPA ADVANCE online clearinghouse at www.nationalpostdoc.org/advance/clearinghouse. This clearinghouse will provide an
on-going source of ideas, success stories, and lessons learned beyond the scope of this publication.

1

For a discussion of the incomplete nature of the National Science Foundation’s postdoc data in the context
of estimating the number of U.S. postdocs, see National Science Board. 2012. Science and Engineering Indicators 2012. Arlington: National Science Foundation (NSB 12-01), and references therein.

2

In contrast, at 42 institutions (58% of responding institutions) postdocs are informally tracked by their
supervising researchers or “PIs” who tend to know where their postdocs go.

3

Compassion Capital Fund National Resource Center. 2010. Intermediary Development Series: Identifying
and Promoting Promising Practices. p. 5 The deﬁnition of promising practice is based on the Department of
Health and Human Services: “A ‘promising model’ is deﬁned as one with at least preliminary evidence of effectiveness in small-scale interventions or for which there is potential for generating data that will be useful
for making decisions about taking the intervention to scale and generalizing the results to diverse populations and settings.”
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CHAPTER ONE

The Challenges Faced by Postdoc Women
This chapter focuses on the challenges that impact the career decisions of postdoc women.
Understanding these challenges provides motivation for institutional change and helps to maximize
the eﬀectiveness of programs, policies, and practices designed to increase retention of women
as academic career professionals.

Postdoc Women and the Leaky Pipeline
The number of women in academic science has grown steadily over the years, but the relative
fraction of women compared to men in most scientiﬁc disciplines has yet to reach parity.1 Moreover, this fraction decreases at every successive step in the academic career path. Often called the
“leaky pipeline,” the typical academic career path from graduate school to postdoctoral scholar to
tenure-track faculty tends to “leak” both men and women along the way, but these losses are most
signiﬁcant for women.
The point at which the greatest losses occur is between receipt of the Ph.D. and the ﬁrst tenuretrack position.2 The 2007 National Research Council report, Beyond Bias and Barriers: Fulﬁlling the
Potential of Women in Academic Science and Engineering, points out that this decrease appears to be
particularly acute in those ﬁelds where the postdoc position is most common.3 A more recent National Academies study, Gender Diﬀerences at Critical Transitions in the Careers of Science, Engineering, and Mathematics Faculty,4 examined the faculty hiring and promotion practices at the top U.S.
research universities and found that the fraction of women dropped between the Ph.D. recipient
pool and the faculty applicant pool. Moreover, these drops were greatest in those ﬁelds that employ
large numbers of postdocs, namely chemistry and the biological sciences.
While the underrepresentation of women in the sciences, particularly in the faculty ranks, has been
the subject of numerous studies, papers and reports,5 there are fewer deﬁnitive answers regarding
the reasons for this imbalance.
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The Reasons that Postdoc Women Leave Science
Market pressure is likely one of the most signiﬁcant factors in the departure of postdoc women—
and men—from academic science. The number of tenure-track faculty positions has not kept
pace with the growth in the number of postdoc positions, and overall less than a third of postdocs
continue into the tenure track6 (for an overview of the postdoc career life cycle and current data on
the postdoc population, see Appendix A). Yet postdoc women are more likely than men to leave
science, suggesting that there are additional factors at play.
The general types of reasons cited by the women themselves for leaving science are nicely described by Anne Preston in her book Leaving Science: Occupational Exit from Scientiﬁc Careers.7 In
a study of the reasons stated by women for leaving academic science, utilizing surveys and targeted
interviews, Preston found three general factors: (1) Diﬃculty combining family with a scientiﬁc
career; (2) Lack of mentoring; and (3) Mismatch of respondents’ interests and the requirements
of a scientiﬁc job. The ﬁrst echoes many ﬁndings that the institutional environment in academia
makes starting and maintaining a family diﬃcult. The second reﬂects Preston’s ﬁnding that mentors played an important role in her respondents’ occupational exit, most often due to a lack of
mentorship, encouragement, and role models. Preston’s third factor encompasses the range of issues
involved in women potentially choosing so-called “alternate careers” or career paths outside academic science that have not been traditionally taken by Ph.D.-trained researchers. This factor may
involve market pressure as well as a loss of interest in the academic science career path.
Recent studies on the factors that inﬂuence postdoc women’s decisions to leave science ﬁnd that
those factors ﬁt into Preston’s general framework. For postdoc women, the top factors appear to be:
(1) Issues related to family formation; (2) Feelings of isolation; (3) Low self-conﬁdence; and (4)
Lack of mentoring and encouragement.

Family Formation
One leading factor in women’s departure from the STEM career pipeline appears to be challenges
women face in juggling career and family.8 Recent studies, such as Mason and Goulden, 9
Goulden, Frasch and Mason,10 and Ginther and Kahn,11 ﬁnd that women who have small
children have a decreased likelihood of obtaining their ﬁrst tenure-track faculty job, in contrast to
men with children or women without children. In fact, Ginther and Kahn12 ﬁnd that the eﬀect is
actually the opposite for men, that getting married and having children actually advantages their
careers.
Demographically, postdoc women are on average at a life stage where they are partnering and having children, and these changes in family situation in turn inﬂuence their career paths. The postdoc
has long been considered a type of “itinerant journeyman,” where Ph.D. recipients are encouraged
to move from institution to institution for short-term, low-paying temporary training positions
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with a string of new supervisors. The transience of this lifestyle, however, can create signiﬁcant
obstacles for postdocs trying to start families and “put down roots.” This transience has been cited
by graduate student women in chemistry in the United Kingdom, for example, as a reason they
lose interest in becoming a postdoc.13
Partnering and Dual-Career Concerns
For postdoc women partnered with other professionals, often called “dual-career” couples, ﬁnding positions together is challenging, especially when both partners are in academia.14 Academic
women tend to partner with other academics, and academic women in the natural sciences tend to
partner with other natural scientists.15 Same sex couples tend to have similar partnering patterns.16
With the majority of postdocs being partnered, dual-career issues loom large for these researchers.

NPA ADVANCE Focus Groups
In September and October 2010, NPA ADVANCE
staff held a series of four focus groups with current and former postdoc women.i The goal was
to examine the factors influencing the career
choices of female postdoctoral scholars (postdocs) in order to learn more about potential
strategies that could help them continue an academic research career. Selected participants’ covered a range of disciplines, consistent with the
distribution nationally, and, among former postdocs, a range of nationalities and career sectors
from academia to science policy to homemaker.
The discussions focused on aspects of postdoctoral training that could be beneficial for their
careers as well as other aspects of “life” as a
postdoc, such as family and visa requirements,
that are significant factors in their career decisions. Participants shared success stories, highlighting institutional and individual practices they
felt were beneficial, and illustrated a number of
challenges they face in continuing their academic
careers, many of which follow from structural

aspects of the postdoctoral position. These structural aspects, many of which are interrelated,
included: the temporary nature of postdoctoral
positions; the duration of postdoctoral training;
the relative isolation and lack of status of postdocs who have closer ties to their research group
or supervisor than to the institution at large; and
the typically low salaries. Another distinct challenge for postdoc women is the fact that most
are international and so face additional constraints on their work-family balance, and on the
dual-career issue in particular, due to extreme
geographical constraints and immigration issues.
Participants had already experienced a number
of practices that had helped them advance their
careers. These came from their institutions, professional societies, supervisors, mentors and colleagues. A continuing challenge will be encouraging participation in these promising practices,
such as training-related programs and mentoring, that for many are still viewed as taking time
away from core research activities.

i NPA ADVANCE Focus Groups http://www.nationalpostdoc.org/advance-focus-groups (accessed December 1, 2012)
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In 2010, NPA ADVANCE conducted a series of focus groups with current and former postdoc
women to examine the factors involved in their career decisions.17 During the screening survey,
the vast majority of respondents indicated that family concerns inﬂuenced their career decisions.
Most of these concerns could be characterized as geographic constraints on career mobility, where
respondents wanted positions in relative proximity to their partner’s job or to other family and
were concerned about strategies for accommodating these constraints. Other studies have found
that postdoc women are more likely than men to cite family considerations as important in their
career planning and decisions18 and can be more likely to choose a postdoc position for the purpose of being near their partner’s job.19 A study of National Institutes of Health (NIH) intramural
postdocs in 2007 found that, while married postdoc men were more likely than women to expect
career concessions from their spouse on behalf of the family, postdoc women indicated they were
more likely to make such career concessions themselves.20 As for anyone in a dual-career couple,
the logistical challenges of ﬁnding jobs together are signiﬁcant, and for postdoc women these family concerns also inﬂuence their career choices and outcomes.
While dual-career assistance from institutions grows in availability, there are few incentives for institutions to extend special recruitment eﬀorts for contingent hires like postdocs, and special dualhire initiatives at institutions are usually focused at the faculty level. The ﬂip side of this is that, at
least for postdocs partnered with other postdocs, ﬁnding temporary postdoc funding is often easier
than ﬁnding a permanent faculty position for a partner. For some, the ﬂexibility of the postdoc
position may make it easier to ﬁnd two jobs together,21 whereas for others the postdoc’s temporary
nature may make certain tradeoﬀs, such as living apart, seem more feasible.
NPA ADVANCE focus group participants also brought up the challenge of partners who are professionals but not in academia. Among faculty, approximately a third of both men and women are
partnered with someone employed outside of academia.22 In this case, there are even fewer incentives for either employer to help the partner get a job. In one participant’s case, she pointed out:
But if you have two spouses with these kind[s] of professional jobs like my husband [a surgeon]
and myself, my institution can’t get him a job, and his group doesn’t care whether or not I have a
job. So, you know, there’s not a lot of recourse in terms of infrastructure.
Other considerations in career planning for dual-career postdocs are related to the nature of the
postdoc position itself. Participants in the NPA ADVANCE focus groups expressed concern
about moving their whole family for a postdoc position which was temporary and low paying. For
example, one participant said of her own decision process when choosing a postdoc,
My husband was making a lot more money than I was making as a postdoc, and we had a young
child while I was doing my postdoc. And so it just didn’t make any sense for me, for practical
reasons and ﬁnancial reasons, to kind of venture out. …and with the postdoc current NIH pay
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scales it’s just impossible for a female postdoc to take a stand saying that, no, I want to run the
family and let’s move and do what I want to do.
These types of ﬁnancial tradeoﬀs, where a female postdoc chooses not to prioritize her own career
over her partner’s, may be common for postdoc women partnered with male academics given that
for the average academic couple, men tend to be older and more advanced in their careers than
their partners, and men are more likely than women to prioritize their own career, particularly
when they are the higher earners.23
Children
Another dimension of family formation is the introduction of children, which appears to play an
even larger role than partnering in the careers of postdoc women. In order to look at the reasons
cited by postdoc women for changing their career goal away from academia, a 2009 study by
Goulden, Frasch and Mason24 surveyed postdocs in the University of California system. Consistent
with other studies,25 most postdocs initially had the goal of becoming a professor with a research
emphasis—typically the tenure-track faculty position—upon starting their postdoc position. The
study found however that the fraction of both men and women who had this career goal dropped
over the course of their postdoc, with the drop being more pronounced for women. An examination of the factors inﬂuencing this decision revealed some strong trends with gender. Both men
and women were concerned about the career advancement aspects (e.g. salary, security, promotion)
in academia, but the top factor for women was issues related to children while for men it was concern about compensation. Additional disaggregation revealed that postdoc women with children
were more likely to change their goal away from professor with a research emphasis than postdoc
men with children or postdoc men and women without children. Of signiﬁcance, women who had
had children since starting their postdoc were twice as likely to make this change of career goal as
men who had had children during their postdoc and as women who had no children or plans to
have children. Overall, these studies suggest that issues related to children play an important role
in postdoc women’s choices to leave academia and that actual experience with having children during the postdoc may have an even greater impact.
Given the coincidence of childbearing years with the postdoc, the timing of these events is a
considerable source of stress for postdoc women. While there is no set number for the years one
should be a postdoc, the National Postdoctoral Association (NPA) has long recommended a
maximum term limit of ﬁve years on postdoctoral positions—not counting family leave time—in
order to encourage postdocs’ transition to independence,26 and many institutions have adopted this
recommendation. Nevertheless, the actual total length of the postdoctoral experience varies widely,
with the typical individual appointment lasting two years.27 Family planning therefore can be a
challenge on such short timescales.
The conundrum of the “ideal” duration of the postdoc is that it should be long enough for a
postdoc to accomplish enough to obtain the next position but short enough so that there are no
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concerns about the postdoc’s lack of advancement to the next position. Many NPA ADVANCE
focus group participants had a sense of what was “too long” and commented on how they had
been postdocs for longer than they had intended, in some cases explicitly because of their children.
Other participants expressed anxiety over aligning their family planning with their postdoc timing.
One participant captured this by saying,
You know having a baby during grad school, maybe not the best idea. Having your baby while
you’re tenure track, maybe not the best idea. So does that mean that I have to get pregnant right
now because my postdoc is 24 months long and that’s it?
Being a postdoc for too long or experiencing career delays can have far reaching eﬀects for the
early-career researcher. Postdocs funded on grants and fellowships have a certain time-limited
period of funding that typically has no guarantee of an extension. Moreover, a perception of lack of
research productivity during a grant-funded project can inﬂuence future funding prospects. Delays
can also aﬀect a postdoc’s eligibility for funding designated as early-career and can be diﬃcult to
explain on a curriculum vitae.
Limited Access to Family-Friendly Beneﬁts
The Goulden study28 results suggest that actual experience with having children and balancing
family and career plays an important role in the career decisions for these women. The limited
family-friendly beneﬁts available to postdocs may be a contributing factor. For example, a minority of research institutions oﬀers guaranteed paid maternity leave to postdoc women. The Goulden
study also found that of the Association of American Universities (AAU) universities, which
include the 62 leading research universities in the United States and Canada, only 23% oﬀered
postdocs baseline, guaranteed paid maternity leave without restrictions.29 An even smaller fraction
oﬀers more general parental leave for either parent.30
A recent 2011 survey of NPA member institutions31 found that while a majority of the 74 responding institutions oﬀered all their postdocs family health insurance (76%), paid time oﬀ (68%),
and unpaid maternity leave (55%), fewer than half of institutions oﬀered all postdocs paid maternity leave (outside of sick/vacation leave or disability insurance; 40%), paid paternity leave (28%),
unpaid paternity leave (49%) or subsidized child-care costs (12%). Moreover, in all cases, postdocs
who were not classiﬁed as employees were less likely to have each of these beneﬁts and were less
likely to have beneﬁts that were comparable to those provided to non-postdoc, non-supervisory
employees at the same institution. These discrepancies across postdoc classiﬁcations were also
highlighted by the Federal Demonstration Partnership (FDP) in its report from the taskforce on
trainee family beneﬁts.32 Even federal laws like the Family Medical Leave Act, which provides for
unpaid leave for the purpose of dependent care such as child birth, adoption or family illness, has
eligibility limitations that disadvantage short-term workers like postdocs, requiring participants to
be employees and to have worked at the institution for at least a year.
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Postdoc access to family-friendly beneﬁts varies widely across and within institutions, since that
access typically depends upon a postdoc’s source of funding and institutionally-based employment
classiﬁcation. In addition, those without formal beneﬁts like parental leave will have to negotiate
any leave on a case-by-case basis, which leaves signiﬁcant room for unequal treatment.
Low Salaries and Childcare
For a working postdoc, an important dimension of having small children is the aﬀordability of
childcare. Throughout the NPA ADVANCE focus groups, participants mentioned salary and
ﬁnances as important secondary issues, primarily when discussing the aﬀordability of childcare
and other family expenses like mortgages as well as when assigning value to the postdoc over
other family career choices. Virtually every time that childcare came up during the discussion, the
expense of it was also mentioned. These comments are unsurprising when looking at the average
monthly cost of childcare, which for postdocs in the Sigma Xi Postdoc Survey was higher than
their monthly housing cost.33 Moreover, compared to postdoc men, postdoc women on average pay
almost twice as much each month in childcare34 and are less likely to have family-based childcare
or aftercare available to them.35 Focus group participants’ concerns about salary contrast with the
ﬁnding from the Sigma Xi Postdoc Survey that low salaries showed no correlation with lower
satisfaction or success for postdocs.36

Isolation
Another characteristic of the postdoc position is its isolation compared to students and faculty at
research institutions. As trainees primarily hired to work on a speciﬁc, time-delineated project,
postdocs typically are more closely aﬃliated with their postdoctoral supervisor (often the principal
investigator, or PI, on the grant funding their project) than with their department or institution.
This strong reliance upon the workgroup, lab or supervisor often results in isolating postdocs from
the rest of the institutional community, especially given that the number of postdocs in a given
workgroup is usually small. This relative isolation is one of the reasons postdocs long have been
termed the “invisible university.”37 These feelings of isolation or alienation are experienced by both
postdoc men and women and have been cited by both as reasons for changing their career goal
away from research-focused professor, but this factor was more signiﬁcant for women.38
When discussing the isolation of the postdoctoral appointment, NPA ADVANCE focus group
participants described it as being “in limbo” or a “grey area,” primarily stemming from a perceived
lack of status at their institution. One participant described it like so:
I [was] starting a little bit in nobody’s land, right? I mean I was nobody’s responsibility any
longer really. I was suﬃciently grown up, and all the practical attention is given mainly to the
students and to the faculty members. It seems that postdocs are like these temporary people in the
university and nobody really cares how they feel, right?
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Being neither student nor faculty, some participants felt less supported by the institution, as well
as uncertain about how they were perceived or even how they should perceive themselves. Another
participant wondered, “Should we be acting more like graduate students or are we closer to faculty
members ... sort of, which lunch table to sit at when you walk into the cafeteria?” A complementary dimension to this isolation was felt by some focus group participants who had children and
felt that they couldn’t commit the same number of hours to work as those without children, so
felt they couldn’t be as “visible” or “aggressive.” As one participant described her experience, “I felt
abandoned during my postdoctoral years, especially when raising kids . . . I was feeling very, very
isolated.”

Lack of Confidence
Postdoc women may also suﬀer from a lack of conﬁdence in their abilities. Some NPA ADVANCE
focus group participants felt that their uncertainties in their status at their institutions engendered
conﬁdence issues, for example, being concerned about how their work was perceived by senior
colleagues or being uncertain even how to introduce one’s self in a meeting. These fears of not being “good enough” despite appropriate preparation may reﬂect a case of the imposter syndrome,39
which for example has been found among both men and women graduate students in astronomy,
but with greater prevalence in women.40
A key ﬁnding of the Martinez study 41 of biomedical postdocs was that women lacked conﬁdence
in their abilities to a greater degree than men. For example, the study found that biomedical
postdoc women had less conﬁdence in their ability to obtain a principal investigator position than
postdoc men, despite each group indicating that they felt they were qualiﬁed for such a position.
Compared with male respondents, postdoc women were also less likely to apply again if their ﬁrst
application did not succeed and were less conﬁdent that, upon obtaining such a tenure-track position, they would achieve tenure.

The Role of Mentoring
Mentoring is a key part of the structured oversight that was found by the Sigma Xi Postdoc Survey
to correlate with postdoc success and satisfaction,42 underscoring its importance in the postdoctoral
experience. For postdoc women, however, mentoring is often inadequate. NPA ADVANCE focus
group participants reported that, while mentoring was one of the most beneﬁcial aspects of their
postdoctoral training, it was often lacking in their own experience. A study of chemistry postdocs
found that postdoc women are more likely than postdoc men to perceive a lack of mentoring.43
Furthermore, postdoc women have noted that lack of mentorship has played a part in their
decisions to leave the academic pipeline.44
A limited mentoring model may contribute to the perception of a lack of mentoring. A postdoc’s
16
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supervisor is commonly her primary, and sometimes only, mentor.45 NPA ADVANCE focus
group participants typically used the words PI, supervisor, and mentor almost interchangeably when
discussing their postdoctoral supervisor, independent of the amount of mentoring that was actually
taking place, suggesting that postdoctoral supervisors essentially become the de facto mentor. This
role has long been considered fundamental for the supervisor as he or she shepherds a postdoc’s
research and helps her prepare for her next career steps. There may be some areas, however, where a
postdoc could beneﬁt from complementary perspectives and information. Best practices today
in mentoring recommend multiple mentors that can provide the variety of professional and
psychosocial advice needed by the mentee and note that this is particularly important for women.46
With the growing diversity of the postdocs and their career needs, a circle of mentors can provide
broader support as well as minimize possible conﬂicts of interest in certain arenas. While mentoring from a postdoctoral supervisor is an important part of the postdoctoral experience, postdoc
women need to be encouraged to expand their network of mentors. (See the chapter on mentoring
for more information.)
Regardless of access to eﬀective mentors, postdocs can be reluctant to participate in designated
mentoring activities. Like most academics, postdocs report working long hours, and most of this
time is dedicated to research.47 Based on the NPA’s experience, postdocs can be reluctant to spend
work time on activities outside of the lab or oﬃce, even training activities, because the unspoken
expectation is that they should focus their eﬀorts on research to the exclusion of other activities,
despite the potential career beneﬁts. This expectation has been a particular concern for postdocs
funded on NIH R01 grants, since their grant eﬀort reporting often requires 100% of their time
assigned to research. This concern has eased in recent years, since the NIH acknowledged in 2007
that mentoring, for example, is often indistinguishable from research and therefore allowable as
part of research eﬀort reporting.48 Nevertheless, for most postdocs, mentoring and other professional development are not considered core research activities and therefore continue to take low
priority. For example, some NPA ADVANCE focus group participants indicated they were less
likely to participate in mentoring or grant writing programs because they took time away from
research, in spite of the fact that they highly valued such programs.

Other Factors
Deﬁciencies in Professional Record
In addition to family formation, isolation, and mentoring concerns, which may impact both
women’s ability to persist in their current academic position as well as their choice to apply for
the next academic position, there is also evidence that some postdoc women face additional
obstacles in obtaining that next position. The Sigma Xi Postdoc Survey ﬁndings include evidence
that women have lower levels of subjective success and fewer publications than men,49 consistent
with other studies.50 Findings about unconscious bias in the writing and evaluation of letters of
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recommendation51 may also hinder these women’s career prospects given the importance of such
recommendations in the job selection process. Another important part of a researcher’s marketability stems from their visibility within their community, often leveraged by giving talks at meetings.
Mason and Goulden, however, found that postdoc women who were married with children tended
to spend less time in the lab or oﬃce and to attend fewer conferences.52
Implicit Gender Bias
Another leading factor in women’s persistence in academic science discussed in the literature is
implicit gender bias in the workplace that disadvantages women’s advancement. These biases arise
when people unconsciously use assumptions about sex diﬀerences in their evaluation of the world
(called gender schemas by Virginia Valian’s widely-cited work on this subject53). In academia, these
gender biases have been shown to inﬂuence hiring,54 promotion, resource allocation, and other
peer reviewed processes, such as journal and grant review,55 as well as inﬂuence institutional policymaking, for example, with a bias against caregiving for both women and men.56 An important
aspect of these biases is that they are typically unconscious, but unexamined, ways of viewing the
world as opposed to overt or intentional discrimination. Their inﬂuence, however, can be far-reaching and creates an institutional environment that does not provide equal opportunity for women to
succeed, often called a “chilly climate.”
It has been argued that institutions have made considerable strides on these issues in recent years,
with the advent of federally funded interventions such as NSF’s ADVANCE institutional transformation awards57 in addition to local institutional eﬀorts such as that at Massachusetts Institute
of Technology (MIT).58 The National Academies’ Gender Diﬀerences study59 found no evidence
of bias against women once they were in the applicant pool for faculty positions at the top research
institutions. Another recent meta-analysis of the evidence for unconscious bias suggests that the
situation has so greatly improved that institutions should focus their attentions instead on promoting a family-friendly work environment,60 although another more recent study in 2012 demonstrates that gender bias is still a factor in the evaluation, hiring and mentoring of early-career
women in academic science.61 These studies suggest that things have improved but that there is
still considerable work left to do, particularly at the early-career stages.

Additional Concerns for International and URM Postdocs
International postdocs and postdocs who are underrepresented minorities (URM) face these same
challenges and in some cases, to a greater degree. For example, postdoc women from underrepresented groups will experience an additional degree of isolation due to their small numbers, creating
a greater need for mentorship and role models.
While there are no empirical studies of postdoc women of color,62 there are some trends from
studies of students and early-career women that may inform thinking about the postdoc stage.
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Maria Ong and collaborators, in a review of the empirical literature on women of color in science, technology, engineering, and mathematics (STEM), ﬁnd several factors that inﬂuence these
women’s advancement.63 For students, these include the diﬃculties of transitioning between
academic stages, such as from college to graduate school, and transitioning from minority serving institutions to primarily white institutions. Another critical factor is the social climate of an
institution such as issues with isolation and tokenism, diﬃculty navigating informal processes, and
learning institutional culture, all of which inﬂuence a woman’s retention in STEM. In addition to
these features of the training environment, women of color still face issues of racial stereotypes and
cultural or racial discrimination in hiring and promotional decisions. All of these may play a role in
the transition of postdoc women of color into the professoriate. For additional discussion, see the
commentary by Anderson-Thompkins and Stroman.
International postdoc women also experience additional challenges. In contrast to the small numbers of URM postdocs, international postdocs are the largest group in the U.S. postdoc population,
and yet these individuals can be isolated from their cohort in terms of their cultural background
and experience. International postdoc women may face heightened family-related geographical
constraints relative to domestic postdocs, since international women’s partners or extended family
may be abroad, possibly requiring a return to their home country. As one participant commented,
the primary career constraint she had experienced was whether or not “family demands (old
parents, sick parents etc.) will interrupt or inﬂuence your decision to stay in the [United States].”
Foreign postdoc women therefore face the same concerns as domestic women, but, in some cases,
these concerns are ampliﬁed.
International postdocs also encounter visa-related issues. The short-term nature of the visa can
make long-term career and family planning a challenge, as can lengthy and unpredictable visa
processing procedures. These vagaries can create additional constraints on postdoc career mobility, for example, needing to stay in place during permanent residency processing, being limited to
certain types of jobs on a given visa, or having a job search cut short due to visa expiration. Such
restrictions can compound the mobility limitations on partnered postdocs who may already have
geographic constraints due to their partner’s job. One participant said:
Why I took the job was basically, I am married with a husband and he has a very good job. And
this was the only postdoctoral position here at the time, and I was bound to having an H1 visa
somewhere in this area. And that was the main reason I took the job, because nobody else would
hire me as a foreigner.
An additional complication for some partnered postdocs is that the associated visas for spouses
may not permit their holders to work in the United States. The two most common types of visas
among postdocs are the H1-B and the J-1, and each have an associated dependent visa that allows
the postdoc to sponsor eligible spouses and dependents to enter the country, the H-4 and J-2, respectively. The H-4, however, does not allow its holder to work, whereas the J-2 does in most cases.
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These visa-based work restrictions are important considerations for postdocs considering bringing
their families to the United States, since supporting a family on a single postdoc salary can be a
challenge.

Summary
Overall, postdoc women face a range of challenges as they navigate the academic career pipeline.
Chief among these are challenges related to family formation and having children, as well as
isolation, low self-conﬁdence, and a lack of mentoring and encouragement. Many of these are
common challenges for professional women while some are unique to the postdoctoral appointment. The structure of the postdoctoral position adds its own complications, such as the short
tenure of the postdoc that makes family planning diﬃcult, dual-career job constraints with little
assistance from institutions, limited family-friendly beneﬁts, low salaries, a reluctance to participate in non-research activities, and a limited mentoring model. The following chapters will look
at the ways in which robust postdoctoral policies and practices can help ameliorate some of these
challenges.
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C O M M E N TA R Y

A Perspective from Leadership: Critical Considerations
in Retaining Postdoctoral Women of Color in Academia
By Sibby Anderson-Thompkins, Ph.D., and Deborah Stroman, Ph.D.

Facing similar obstacles of majority females, women of color postdoctoral scholars have challenges
that limit their educational and career attainment in the ﬁelds of science, technology, engineering,
and mathematics (STEM). These diﬃculties include the absence of mentoring or support, encountering isolation, gender bias, low salaries, and a lack of work-life balance. More disturbingly, there
are several structural features speciﬁc to the postdoctoral scholar position at research universities
with very high research activity (RU/VHs, i.e., Carnegie Foundation’s updated categorization of
Research I institutions) that make these challenges even more diﬃcult to navigate for women of
color such as the lack of positional status within the institution, duration of postdoctoral scholar
training, temporary nature of postdoctoral scholar positions, and racial bias and discrimination
in the postdoctoral hiring process. It is imperative that major research universities continue to
support and promote women of color postdoctoral scholars through innovative strategies and the
execution of best practices in postdoctoral education.
Various public and private sector reports, policymakers, and national business, education, political,
and science leaders have expressed the importance of the United States increasing its production of
researchers and workers skilled in STEM to remain competitive in the global economy. According
to the CIA World Factbook, America is currently ranked 7th in literacy, 27th in math, and 22nd in
science. It is evident that now is the time for intervention and reform in our educational strategies
to compete and oﬀer solutions to the world’s problems. The STEM ﬁelds are critical to America’s
stability and additionally often oﬀer prestige and very attractive remuneration.

Before the Postdoc
Not surprisingly, many racial and ethnic underrepresented students matriculate to college with a
genuine interest and intention to pursue STEM majors and biomedical research. They are ﬁlled
with hope and dreams as undergraduates ready to learn and apply the necessary competencies
and skills to change the world. The fact that many of their classmates at RU/VHs do not look like
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them or share the same cultural experiences is not a signiﬁcant obstacle to overcome. Most underrepresented minorities readily adapt to their environment and even increase their desire to succeed
in the STEM courses. Students of color have prior experiences that have prepared them to accept
challenges and to be prepared for situations where they face being the “only one” in the classroom.
However, by their senior year (similar to their majority peers) most have changed their majors to
a non-STEM curriculum. What happened to the students of color who were so excited about a
STEM career? Did they ﬁnd the curriculum too diﬃcult? No. In fact, research clearly states that
in most cases there are intervening factors that deter outstanding students of color from academic
success at predominately white institutions. These dynamics include a lack of faculty of color, academic support systems, access to resources, and mentoring.
When one considers the journey of women of color students interested in STEM, this plight can
be even more overwhelming. Far too many of these students, during their ﬁrst and second year of
taking STEM courses, encounter unnecessary challenges whereby they lose conﬁdence in their
abilities. Few faculty or administrators are there to identify their struggle and oﬀer another plan of
action to achieve success. (Quite possibly, there is a need for more empirical research and assessment of the pedagogical models used to instruct minorities and underrepresented ethnicities in
STEM.) This woeful situation is far too common at our major research institutions. According
to Palmer, Maramba and Gasman,1 Minority Serving Institutions (MSIs) have shown eﬃcacy in
facilitating the success of racial and ethnic minority students in STEM and are collectively responsible for producing nearly one-third of the nation’s minority STEM graduates. In Fostering Success
of Racial and Ethnic Minorities in STEM,2 the authors share salient institutional characteristics and
unique aspects of climate, pedagogy, and programmatic initiatives at MSIs that are instrumental in
enhancing the success of racial and ethnic minority students in STEM education. Can the nation
aﬀord to rely solely on the MSIs to support and nurture the STEM pipeline of students of color?
Given the rapidly increasing underrepresented minority population in the United States, it is critical that higher education policies, pedagogies, climates, and initiatives are eﬃcient and eﬀective in
promoting racial and ethnic minority scholars’ educational and career attainment in STEM. Otherwise, the very limited current pool of women of color STEM graduates at RU/VHs will shrink
further and lessen the country’s ability to be competitive.

The Juncture of the Postdoc
It is laudable that women of color do rise above the undergraduate challenges as STEM graduates and continue on to achieve their master’s and doctorate STEM degrees. Choosing to stay in
academia, these determined women are again full of hope as they consider postdoctoral positions
at RU/VHs. However, it is critical that women of color choose and approve their postdoctoral
appointments, their mentors, and their research projects wisely. The hope is that there will be
resources and signiﬁcant advantages to completing additional research, demonstrating competence
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and collegiality, and making contacts within their departments and disciplines that will ultimately
lead to a potential job. Still, the complex challenges associated with race, ethnicity, and gender are
made even more clear and magniﬁed at this critical juncture. The isolation is extreme and can
become an overpowering barrier that derails a promising career. Malcolm, Hall & Brown3 refer
to this phenomena as “the double bind,” the intersectionality of gender, race and ethnicity which
interact on multiple and often simultaneous levels, contributing to systematic social inequality.4
The scholars and the institutions both suﬀer from this disturbing cycle of engagement and
discouragement.
Typically, the interest in women of color postdoctoral scholar rests solely with the postdoctoral
oﬃce on campus. To address the sense of isolation and lack of support, it is strongly suggested that
the postdoctoral scholar maintain consistent communication with this dedicated staﬀ. The postdoctoral oﬃce can also serve to complement or initiate the necessary training women of color need
to navigate the demands and rigor of the academy. As a “guest” in a faculty member’s lab or an
academic department dominated by white males, there is a strong probability that the woman of
color postdoctoral scholar will not receive all the attention and support that her male counterparts
would garner. To avoid and reduce unnecessary stress, the postdoctoral oﬃce should oﬀer seminars
and programs for women of color to facilitate mentoring, research strategies, and special topics of
interest such as work-life balance, getting the mentoring you need, cultivating relationships with
potential sponsors and collaborators, or navigating the academy as the “only one.” It is important that the scholar stays committed to her career goals and actively participates in professional
development seminars and programs when possible. The postdoctoral oﬃce can be instrumental
in establishing unique and customized support for women of color to ensure their professional
and research success. This oﬃce has both structural and program design to assist the postdoctoral
scholar in all stages of her development. Recognizing the importance of partnership, the committed staﬀ will make connections with the oﬃces of equal opportunity, human resources, multicultural and diversity aﬀairs, student aﬀairs, international center, and women’s center to gain insight,
feedback, and opportunities to share best practices.
Regardless of the resources available though, postdoctoral scholar women of color may have a more
diﬃcult time ﬁnding role models and mentors, especially at RU/VHs. There are fewer faculty of
color to possibly network with and share interests. Also, the duration of the postdoctoral appointment does not lend itself to the participation in many activities outside of research to meet majority or underrepresented minority faculty. However, the importance of cultivating relationships
with several faculty mentors, especially connecting with senior faculty, cannot be understated for
women of color postdoctoral scholars. Further, cross-disciplinary or inter-disciplinary relationships
may prove to be instrumental in collaborative research and the identiﬁcation of possible mentors
and sponsors. Though many institutions understand and articulate the beneﬁts of diversity, clearly
there is a need for greater support and mentoring at RH/VUs to encourage both participation and
achievement by racial and ethnic minority postdoctoral women in STEM. Having multiple
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mentors and sponsors can assist the postdoctoral scholar in the understanding of the nuances of
success and the best timeline for the completion of the necessary milestones.
Progress in retaining women of color has been easier to accomplish in certain academic ﬁelds, yet
the STEM areas lag behind. There have been a few positive changes in diversifying the pipeline
of students into the STEM ﬁelds at RU/VHs; however, this advancement has not translated into
satisfactory diversiﬁcation at the postdoctoral or faculty level, which is imperative to increase the
diversity of the STEM workforce. In order to achieve this signiﬁcant feat, exacting steps need to be
taken to ensure that an attractive and supportive pathway is created for women of color to progress
through undergraduate programs into graduate programs through a postdoctoral scholar appointment and into a tenured faculty position. Still, “the postdoc” is a tenuous bridge between graduate
education and faculty, whereby we lose talented women of color. Major research universities need
to reexamine their postdoctoral hiring policies and practices. Unlike formal admission policies
that promote and foster student diversity, the institutional reliance on informal networks or relaxed
procedures that bypass equal opportunity employment requirements often leads to racial bias and
discrimination and the exclusion of women of color at this critical period. Ong’s recommendations5 provide a foundation to support the promotion and retention of women of color in STEM:
Promote undergraduate research opportunities for women of color in STEM. Many undergraduate research programs are available to nurture and motivate young students to explore STEM
without a major commitment. Many institutions implement these research opportunities within
their senior honors curriculum or formal institutes. In addition, these oﬃces and programs are
wonderful resources for postdoctoral scholars to mentor young people and obtain their own research assistants.
Identify graduate and postdoctoral scholar fellowships in STEM where women of color are most
underrepresented such as physics, astronomy, computer science, and some areas of engineering.
Attend workshops and conferences for critical stakeholders (i.e., professional societies, university
deans and department chairs in STEM, honor societies) to discuss preparation of underrepresented women in STEM.
Oﬀer professional development programs for women of color on their writing and publishing, as
well as grant money and protected time for faculty to work on scholarship. The doctoral experience
varies for each scholar. Many are fortunate to work with dissertation advisors who are extremely
gifted at writing. Others may have an advisor that is a better researcher or presenter. It is important
that postdoctoral scholars assess their strengths and align themselves with the necessary persons
and resources to overcome areas of weakness.
Oﬀer skill-building seminars on interviewing, salary negotiation, and proposal submission. These
skills would help women successfully navigate the ﬁnancial puzzle and instill conﬁdence in their
performance review meetings.
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Oﬀer leadership and career development workshops for women of color in STEM. We ﬁnd that
these seminars are most eﬀective when facilitated by women of color in STEM at RU/VH institutions.
In addition to these recommendations, women of color postdoctoral scholars should adopt an
entrepreneurial mindset of responsibility. The postdoctoral scholar must fully grasp the importance
of developing a roadmap of success, identifying and contacting research partners, networking, and
communication early and often with mentors and the postdoctoral oﬃce. This entrepreneurial
attitude may be the diﬀerence in their exposure on campus to potential mentors and sponsors and
their receiving a faculty appointment oﬀer.
Institutions must also be mindful of abstract or ambiguous meanings when articulating aﬃrmative action strategies to assist the postdoctoral oﬃce. Undoubtedly, a university can best achieve
its mission if the student, faculty, and staﬀ community is diverse. Historically, this eﬀort on college
campuses focused on American diversity and domestic-minority underrepresented groups. It is
apparent that the diversity deﬁnition has since been redeﬁned and expanded to include many types
of people such as religion, language, and international aﬃliation. Senior administrators must be
clear on their characterization and support of those who continue to receive little support in their
attempt to become postdoctoral scholars and faculty members. In addition, their positional power
requires them to take the lead in directing a collective reinforcement of those STEM postdoctoral scholars and anyone (formal or informal) working towards their success. With this clarity of
nomenclature and mandate from senior administrators, the women of color (and their unique and
remarkable journey) will not be overlooked in this noble quest to fulﬁll the diversity objective.
In summary, research universities must enhance the understanding of the impact of intersectionality on the STEM careers of women of color through program evaluation and empirical research
on their experiences. Women of color face daunting challenges such as isolation, unconscious bias,
absence of underrepresented faculty as mentors and role models, and inadequate academic or insufﬁcient social support at each stage of their academic careers. Thus, it is imperative that institutions
examine closely the transition points between each stage of transition and dedicate resources to
“seal the gaps”— those critical points where underrepresented STEM researchers often leave the
career path or job. At each stage, the importance of oversight, early intervention, mentoring, sponsorship, and academic and social support must be reinforced.
Sibby Anderson-Thompkins, Ph.D., is Director of Postdoctoral Aﬀairs in the Oﬃce of the Vice Chancellor
for Research at The University of North Carolina (UNC) at Chapel Hill, and Deborah Stroman, Ph.D.,
C.L.U., is Professor in the Department of Exercise and Sport Science at UNC-Chapel Hill.
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CHAPTER TWO

Postdoctoral Benefits and Policies
This chapter discusses institutional practices and policies that promote
the academic career advancement of postdoc women.
Research institutions play a vital role in the postdoctoral experience. While an individual postdoc
may feel closer ties to an individual project, lab or group, it is the institution that provides the
critical infrastructure to facilitate both their research and their conditions of appointment. Moreover, since postdocs are supported by a wide variety of funding sources, including both federal and
private, U.S. and non-U.S. based, there are few broad national policies governing postdocs, leaving
authority over their appointments primarily with the institutions. As a result there is wide variety
in how postdoctoral services and policies are implemented in practice.
There are, however, some trends in postdoctoral practices that cut across institutions. The Sigma Xi
Postdoc Survey sought to identify these trends and found that postdocs with the greatest structured administrative oversight showed the highest levels of subjective success and satisfaction.1 The
components of this structured oversight are some combination of recommended institutional practices, such as the existence of an oﬃce of postdoctoral aﬀairs, postdoctoral policies, letters of appointment, performance evaluations, grievance procedures, and research plans. Changing practices
and policies to increase structured oversight has the potential to increase postdoc success overall as
well as to address many of the speciﬁc shortcomings discussed in the previous chapter.
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Impact of Federal Agencies in Setting Postdoctoral Policies
The majority (61%) of academic postdoctoral research is funded by federal agencies.i One of the
strengths of the federal role in postdoctoral funding is that the agencies can provide standards
for postdoctoral training and compensation. For
example, although only a limited number of National Institutes of Health (NIH) National Research
Service Award (NRSA) individual fellowships are
awarded each year, the NRSA stipend scale has
been widely adopted by institutions as a salary guideline for all postdocs, in all disciplines.ii
Many institutions set a minimum stipend based
on the NRSA minimum, and some institutions
even adopt the experience-based stipend tiers of
the NRSA scale as well. In this way, NIH has had
enormous influence on the postdoctoral training
experience, even for those outside the biomedical sciences.
In recent years, a new wave of family-friendly
policies has been championed by NIH and the
National Science Foundation (NSF), the primary
funders of postdocs. The NIH has established
expanded family leave policy for NRSA fellows,
providing clarifications about dependent care
benefits on grants, supplements to support technical assistance during the absence of key personnel, and no-cost extensions for reasons such
as family-related absences of key personnel. The
NSF established the Career-Life Balance initiative,
announced in 2011, that has many of the same
policies.iii
The June 2012 report by the NIH Advisory
Committee to the Director Biomedical Research

Workforce Working Group may further impact
family-friendly policies. One of the recommendations was that the “NIH should require and
adjust its own policies so that all NIH-supported
postdoctoral researchers on any form of support
(training grants, fellowships or research project
grants) receive benefits that are comparable to
other employees at the institution. Such benefits
include paid time off, health insurance, retirement plans, maternity leave etc.”iv This report
was followed by the development of implementation plans for many of the recommendations,
including specific steps towards policies that
support comparable benefits.v The impact of
the working group’s report remains to be seen.
Hopefully, this NIH effort will foster increased
establishment of institutional family-friendly policies as well as other policies that will benefit not
only NIH-funded postdocs but all postdocs across
all sources of funding.
According to a survey conducted by Marc
Goulden, Karie Frasch, and Mary Ann Mason,vi
other federal agencies that support postdocs are
significantly more limited in their explicit familyfriendly benefits than the NIH and NSF and, in
most cases only offer no-cost extensions. It is
possible that those agencies will follow the lead
of the NIH and the NSF. Administrators and staff
should closely follow the development of new
governmental policies and initiatives that impact
postdocs.
See the accompanying commentary by Mary Ann
Mason for additional discussion.

i National Science Foundation, National Center for Science and Engineering Statistics. 2011. Graduate Students and
Postdoctorates in Science and Engineering: Fall 2009. Detailed Statistical Tables NSF 12-300. Arlington, VA. See Table 70,
available at http://www.nsf.gov/statistics/nsf12300/ (accessed December 1, 2012)
ii 2011 NPA Institutional Survey Pilot http://www.nationalpostdoc.org/images/stories/Documents/Other/npa-survey-reportapril-2012.pdf (accessed December 1, 2012)
iii http://www.nsf.gov/career-life-balance/ (accessed December 1, 2012)
iv National Institutes of Health. 2012. Biomedical Research Workforce Working Group Report. http://acd.od.nih.gov/
bmw_report.pdf
v http://acd.od.nih.gov/Biomedical-Workforce-Implementation-Plan.pdf (accessed January 8, 2013)
vi Goulden et al. 2009
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NPA Recommended Practices
Acknowledging the key role of institutions, the NPA has long promoted a series of recommended
institutional practices2 that correlate with the Sigma Xi study’s structured oversight measures in
many ways. These recommendations include:
1. Establish a postdoctoral oﬃce that actively engages
postdoctoral scholars and provides:
a. Oversight and accountability for postdoctoral
training and
b. An open line of communication with the
administration that gives postdocs an independent
and accessible avenue to provide input to the
administration.

NPA Postdoc Office Toolkit

2. Establish postdoctoral policies including:
a. Administrative policies, such as grievance procedures,
entrance/exit interviews, central appointment
process, an annual survey of postdocs, a postdoc
handbook, and postdoc access to institutional
facilities and resources.
b. Training policies, such as a timeline for transition
to independence, career planning with annual review,
career development services, and postdoc training
resources and/or curriculum.
c. Beneﬁts policies, such as a minimum salary or
stipend and a pay scale based on years of experience,
matched retirement contributions, and familyfriendly beneﬁts for all postdocs.
3. Maintain an oﬃce for international scholar services
that provides processing and tracking of postdoc visas
as well as informational services on immigration issues
for international scholars.
4. Address diversity concerns, seeking to promote
diversity and ensure equal opportunity and inclusion
for all postdocs in the membership, leadership and
activities of the institution regardless of race, ethnicity,
sex, disability, country of origin, ﬁeld of research,
socio-economic status, religion, age, marital status,
sexual orientation, or gender identity.

The NPA has distilled years of guidance on establishing and maintaining
offices of postdoctoral affairs (postdoc
offices or PDOs) into an online toolkit.
Available as a member benefit, the toolkit provides an overview of a range of
critical topics for newly forming PDOs as
well as more established PDOs looking
to expand or change their operations.
Among these are:
• Hiring Staff Members
• Financing a Postdoc Office
• Developing a Postdoc Database
• Strategies for Conducting a Postdoc
Survey
• Creating a Postdoc Advisory
Committee with Faculty and Postdoc
Representation
• Creating a Standardized
Appointment Process
• Providing Benefits to Postdocs
• Creating an Orientation Package
• Addressing Diversity and Minority
Issues
• Evaluating Postdocs
• Providing Career Development
Resources.
The articles include practical “How To”
advice as well as concrete examples
from the broader postdoctoral community. The online-only toolkit is available
at
http://www.nationalpostdoc.org/
pdo-toolkit.

Institutions establishing postdoctoral programs and services for the ﬁrst time may want to consult
the NPA Postdoc Oﬃce Toolkit (see sidebar).
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Family-Friendly Policies and Benefits
Postdocs who are starting families are often at a career stage when they are unlikely to have robust
family-friendly beneﬁts. Where possible, institutions should establish family-friendly beneﬁts
for all of their postdocs, ensuring that postdocs with diﬀerent sources of funding have equitable
beneﬁts. Some challenges for establishing uniform beneﬁts are the variety of funding sources that
will have multiple guidelines and policies. Institutions are encouraged to seek out creative solutions
within their own personnel structure to standardize beneﬁts across these classes, which in some
cases may require additional funding to supplement non-employee beneﬁts. A similar recommendation comes from the recent report on research trainee family beneﬁts from the Federal
Demonstration Partnership.3 Some institutions have designated separate postdoctoral classiﬁcations for
both employee and non-employee postdocs in order to standardize their beneﬁts, for example, the University of Pennsylvania has three payroll classes of postdoctoral trainees that depend upon funding source.4 An
advantage of this standardization is that postdocs may seek out prestigious individual fellowships
to support their research without fear of losing beneﬁts by switching between classiﬁcations.

NPA ADVANCE expanded recommendations for family-friendly policies are:
Provide clear guidance on family-friendly policies and practices in order to avoid case-by-case
implementation, especially where there are diﬀerences by postdoc funding source. This guidance
should include basic policies such as sick or annual leave, as well as paid and unpaid parental leave
and ﬂexible work schedules. A particular advantage of written policies and guidelines on these
topics, particularly for family-related leave, is that it provides a formal framework for discussions
between postdocs and their supervisors.
Provide baseline paid parental leave provisions for all postdocs for the birth or adoption of a child.
The policy for maternity leave should ideally provide for a guaranteed minimum of six weeks,
independent of leave accruals or time in service to the institution.
Provide a provision for unpaid family leave for those postdocs who may not be covered by FMLA
and may require leave beyond that provided by available paid beneﬁts. In particular, institutions
receiving federal funding should ensure their compliance with Title IX’s provisions on pregnancy
discrimination, which requires that students and employees, at a minimum, be allowed an unpaid,
job-protected leave of absence for a “reasonable period” if no other pregnancy-leave beneﬁt is
available.5
Work pro-actively with the institution’s Title IX oﬃce to ensure compliance regarding pregnancy
protections for postdocs. In particular, examine maternity leave oﬀerings, pregnancy safety protocols, and accountability for equal treatment of pregnant postdocs.
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Title IX of the Education Amendments of 1972
Title IX of the Education Amendments of 1972
is a law that has long been applied primarily to
women’s sports but also has provisions protecting against pregnancy discrimination for students
and employees of federally-funded institutions.
The law says that pregnancy must be treated as
any other temporary disability and requires that
institutions allow unpaid pregnancy leave for
those students and employees without an applicable leave policy and for employees without sufficient leave accrued. The duration of such leave,
however, is not specified for either group, calling
for “a reasonable period of time” for employees
and for “as long as is deemed medically necessary” for students.i
While discussions continue regarding whether
postdocs are more like students or employees
under the law,ii both groups are protected from

pregnancy discrimination under Title IX. According to an analysis by Marc Goulden, Karie Frasch,
and Mary Ann Mason, this therefore suggests
that postdocs should also be protected by Title
IX,iii although this has yet to be tested in court.
Nevertheless, federal agencies have begun to
conduct compliance audits for the various issues
covered by the law. For example, the National
Aeronautics and Space Administration (NASA)
has begun periodic compliance reviews of its
grantees in accordance with the agency’s Title
IX regulations as well as advice from the General Accounting Office.iv The compliance checks
have yielded a number of promising practices the
agency has sharedv but also underscore the need
to ensure postdocs are included, both in the audit process and in an institution’s efforts to become compliant.

i The section on students for the agencies DOE, NASA, NSF and NIH, for example, can be found in 10 CFR 1040.43, 14
CFR 1253.445, 45 CFR 618.445, and 45 CFR 86.40, respectively. The section for employees for the same agencies can be
found in 10 CFR 1040.53, 14 CFR 1253.530, 45 CFR 618.530, 45 CFR 86.57, respectively.
ii AAAS (American Association for the Advancement of Science), with participation by AAU (Association of American
Universities). 2010. Handbook on Diversity and the Law: Navigating a Complex Landscape to Foster Greater Faculty and
Student Diversity in Higher Education (Washington: AAAS).
http://php.aaas.org/programs/centers/capacity/publications/complexlandscape/ (accessed December 1, 2012)
iii Goulden, M., Frasch, K.,& Mason, M.A.,. 2009. Staying Competitive: Patching America’s Leaky Pipeline in the Sciences.
Berkeley: Berkeley Center on Health, Economic & Family Security and the Center for American Progress.
http://www.americanprogress.org/issues/2009/11/women_and_sciences.html (accessed December 1, 2012)
iv See the NASA Title IX Compliance Program Website and references therein. http://odeo.hq.nasa.gov/compliance_program.html (accessed December 1, 2012)
v National Aeronautics and Space Administration. 2009. Title IX and STEM: Promising Practices for Science, Technology,
Engineering, and Mathematics (Washington: NASA) http://odeo.hq.nasa.gov/documents/71900_HI-RES.8-4-09.pdf (accessed December 1, 2012)

Ensure that extended family leave or leaves of absence qualify a postdoc for an extension of her
postdoc clock at the institution. As included in the NPA’s recommended institutional practices, a
postdoc’s tenure at an institution should allow for extensions for appropriate circumstances, such
as family-related leaves of absence. Inevitably, any extension of the postdoctoral appointment is
also dependent upon a postdoc’s funding; therefore institutions should aid postdocs and principal
investigators to obtain the necessary no-cost extensions on their funding.
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Providing Universal Postdoc
Health Insurance
An ongoing challenge is providing
universal health coverage for all
classes of postdocs that is independent of source of funding. Several
institutions, working together with
insurance broker Garnett-Powers &
Associates (GPA), have overcome
this challenge by establishing all
postdocs as a single, separate class
for the purposes of insurance. GPA,
an insurance broker specializing in
the design, implementation and
administration of postdoc benefit
programs, has partnered with recognized insurance companies committed to offering comprehensive
benefits to this unique population.
In addition to promoting equity

Ensure any health insurance beneﬁt includes an aﬀordable option for dependent care for all postdocs. The most
common beneﬁt available to postdocs is health insurance
and typically includes dependent care. Nevertheless, the
availability is still not universal, particularly for postdocs on
individual fellowships who may not be eligible for the institution’s group plan or for postdocs on student health plans
that may not have an aﬀordable dependent care option.
Consider establishing formal ﬂexible work arrangements
or part-time appointments. Establishing a guideline or
policy on ﬂexible work arrangements, such as teleworking,
or part-time appointments for postdocs can formalize the
terms for such arrangements. Such policies can provide
safeguards for the postdoc, the postdoctoral supervisor
and the institution against potential misunderstandings or
abuses. For example, at Washington University in St Louis, a
postdoc can apply for a temporarily reduced schedule for a period
not to exceed a year for personal or medical reasons or extenuating circumstances.

among postdocs at an institution,
treating all postdocs as a separate
class can lower plan costs since the
postdoc group demographic tends
to be younger and healthier than
most employee populations. The
University of California system and
the University of Pennsylvania have
successfully used this approach for
providing health benefits to their
postdocs .

Oﬀer ﬂexible spending accounts or other pre-tax savings
options for dependent care expenses to postdocs. Dependent care expenses can be particularly burdensome on a
postdoc salary. Pre-tax savings options would allow eligible
postdocs to set aside part of their salary pre-tax and use it
for qualiﬁed expenses, such as childcare or elder care. Because the deduction is pre-tax it reduces a postdoc’s taxable
income and for some postdocs, may oﬀer greater federal
tax beneﬁt than the childcare tax credit. For example, the
J. David Gladstone Institutes oﬀers ﬂexible spending accounts
for all its postdocs for both health and dependent care expenses.6

Family-Friendly Assistance
Besides establishing family-friendly policies and beneﬁts, institutions can expand assistance oﬀered
to faculty or students to include postdocs.
Oﬀer postdocs access to aﬀordable on-site childcare services and portable childcare subsidies
usable at any eligible childcare service. The convenience of having on-site childcare can be considerable for working parents, particularly for some nursing mothers. Moreover, a facility that is
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aﬃliated with the institution may also be a mechanism for providing childcare tuition assistance
for eligible postdocs. Additional ﬂexibility can be gained by oﬀering portable childcare tuition
assistance that is usable at any qualiﬁed facility. Such ﬂexibility allows postdocs to ﬁnd a service
that ﬁts their budget and geographical needs if, for example, it is more convenient for commuters
to have a service nearer to home than to work. In 2012, the Fred Hutchinson Cancer Research Center,
for example, oﬀered eligible students and postdocs a childcare subsidy of 25% of childcare costs up to a
maximum of $300 per month per child.7 Similarly, the University of North Carolina at Chapel Hill has
oﬀered the Childcare Financial Assistance Program for all eligible employees and students.8
Oﬀer postdoc recruits any job relocation assistance available for “dual-career” academic couples.
“Dual-career” assistance takes an array of forms, from informal networking assistance to more formal programs such as a dedicated dual-career oﬃce. An emphasis for many of these programs is on
assisting tenured or tenure track faculty partners, with a minority of programs oﬀering assistance
to non-academic partners.9 At present, dual-career assistance for postdocs is not widely available10
but most commonly involves access to a local Higher Education Research Consortium (HERC)11, which
shares networks of local employers and their available jobs.
Provide comprehensive coverage of beneﬁts during orientation or via other tools. Postdoc orientation programs and information hubs like Web sites and handbooks should include a special
emphasis on family-friendly beneﬁts and institutional practices. Additional attention to these areas
can ensure that both prospective and current postdocs are aware of these beneﬁts, which is often
not the case.12 Such venues can also provide information on services available to postdoc partners,
such as any dual-career job assistance, visa information or resources for international postdoc
partners (see for example, information for Berkeley Spouses and Partners provided by University of
California, Berkeley Visiting Scholar and Postdoc Aﬀairs oﬃce13).

Services for Postdoctoral Supervisors
Postdoctoral supervisors provide the primary support to the postdoc while playing a variety of
critical roles, from boss to advisor and mentor to collaborator. Institutions can support their postdocs by providing services to supervisors in managing these roles.
Provide professional development training opportunities to postdoctoral supervisors. Mentorship
and evaluation of postdocs are done on an ad hoc basis at most institutions, with the format and
delivery primarily left to the discretion of individual supervisors. Institutions can assist their faculty
and research supervisors by providing training and assistance in these activities. Mentor training,
such as the approaches detailed in the Howard Hughes Medical Institute-supported Entering Mentoring,14 can provide mentors with a toolset for optimizing their mentoring approach and for managing
challenging relationships. Similarly, with so few institutions requiring performance evaluations for
postdocs, postdoc supervisors often have little guidance in these procedures, particularly with
regard to being aware of unexamined biases in the evaluation process.
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Enhance communication about postdoc policies and procedures. Postdoc supervisors should have
readily available information on postdoctoral policy that aﬀects the day to day work environment.
For example, raising awareness of sick leave or parental leave policies with supervisors can standardize discussion and approval of such requests.
Foster mechanisms for limiting the impact on research of a postdoc’s pregnancy or leave period.
Postdocs and their supervisors alike want to limit any potential research delays due to leaves of
absence for family or other reasons. Institutions should work with supervisors to develop productive mechanisms for facilitating postdocs’ return to work following a period of leave and if needed,
for maintaining a project in the interim. They should endorse and support the development of a
maternity leave plan that deﬁnes expectations for supervisor and postdocs. The NPA resource, “A
Postdoc’s Guide to Pregnancy and Maternity Leave,” provides guidance for the development of such a
plan.15
Leadership from deans and department chairs on this issue could provide critical support for
supervisors and postdocs seeking out creative solutions. Some strategies are:
• Encourage ﬂexible work schedules or oﬀer telework resources that can allow for gradual return
to work.
• Standardize accommodation strategies and discussions during pregnancy and leave so that postdocs, supervisors and labs do not have to reinvent the wheel. For example, standard pregnancy
safety accommodation procedures could establish timelines, expectations and attributions for
anyone helping keep a project going.
• Consider mini-grants or supplements that could support technical assistance during a postdoctoral researcher’s leave. Some institutions have developed in-house transitional funding for such
interruptions,16 while federal agencies like NSF17 and NIH18 allow grant supplements for this type of
assistance.

Other Institution-wide Considerations
Include information on postdoctoral oversight and mentoring issues in leadership training.
Dean and department chair training often includes gender issues and is generally faculty-focused.
Expanding the focus to include postdocs could increase awareness of the issues surrounding the
transition from postdoc to faculty.
Include postdocs in any institution-wide assessment of climate for women. Recent years have
seen a number of such assessments that have provided important data for evidence-based decisionmaking on gender equity at many institutions. Often focusing on faculty and students, such assessments should make a special eﬀort to include postdocs as well (as did the seminal report at Massachusetts Institute of Technology in 1999 19).
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Proactively examine and seek clariﬁcation of governmental policies and practices at the institution-agency interface for postdocs. Federal agencies, as the primary funders of postdocs, are
critical partners for research institutions, particularly since each play a role in setting policies that
aﬀect postdoc working conditions. For postdocs funded on federal grants, approximately half of
postdocs,20 the Oﬃce of Management and Budget (OMB) Circular A-21 provides some uniform guidelines for institutions, but the necessarily general nature of these guidelines often leave
much open to the interpretation and local implementation of the institution. In addition to these
requirements on grantee institutions, there are postdocs funded oﬀ of individual fellowships that
respond to diﬀerent guidelines altogether since often the postdoc him or herself typically is the
grantee organization in this case. The institution carries the responsibility to set local personnel
policy that simultaneously adheres to these multiple guidelines.
Consider “permanently” hiring the institution’s postdocs. The predominant model of the postdoc
position continues to encourage postdocs to move from institution to institution in order to gain
scholarly breadth and visibility. Research institutions typically do not hire their own postdocs into
permanent jobs; it is slightly more common at government-funded national labs than universities.
Hiring these newly trained postdocs would mean that the institution is hiring a “known quantity,”
individuals who are already familiar with the organizational culture. Moreover, postdocs with families or dual-career concerns are already settled, so require no dual-career considerations or moving
costs, and enjoy limited personal disruptions.

Summary
Recent advancements in postdoctoral policies and services, largely spearheaded by the rapid
increase in the number of postdoctoral oﬃces, have greatly improved the postdoctoral experiences
at many institutions. These successes underscore the importance of the institution in further enhancing the conditions of appointment for postdoc women. Institutions should consult the NPA’s
recommended practices as a baseline for their postdoctoral services. Additional consideration
should be given to family-friendly policies for postdocs, such as parental leave, Title IX compliance on pregnancy discrimination, ﬂexible work schedules, dependent health coverage and pre-tax
ﬂexible spending accounts that can be used for health or dependent care. In addition, institutions
should consider oﬀering assistance such as childcare subsidies and dual-career accommodation
assistance. Postdoctoral supervisors can also beneﬁt from support in their mentoring activities (a
topic discussed further in Chapter 3), performance evaluations, and clear guidance on postdoctoral
policies and procedures for accommodating their postdocs’ pregnancy and family leave. Finally,
the institution as a whole can support postdocs by explicitly including them in any assessments of
climate and federal compliance, as well as in leadership training for institutional management. Institutions set local personnel policy and so would beneﬁt from additional attention to the ways in
which postdocs can be treated equitably as a class and yet still comply with the panoply of regula-
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tions on postdoc funding sources. Expanding postdoctoral policies and services, particularly those
that foster a family-friendly work environment, will promote not only the career advancement of
postdoc women but that of all postdocs.
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C O M M E N TA R Y

Achieving Cooperation between Universities and Federal Granting
Agencies to Create a Flexible Family-Friendly Workplace
By Mary Ann Mason, Ph.D., J.D.

Women now represent a large part of the talent pool for research science, but many data sources
indicate that they are more likely than men to “leak” out of the pipeline in the sciences before
obtaining tenure at a college or university.1
Here at the University of California at Berkeley, our national study of the dropout rates of women
in the sciences, based on NSF’s Survey of Doctorate recipients, shows that family formation—
most importantly marriage and childbirth—account for the largest leaks in the pipeline between
Ph.D. receipt and the acquisition of tenure for women in the sciences. Speciﬁcally, women who
are married with children in the sciences are 35 percent less likely to enter a tenure track position
after receipt of their Ph.D. than married men with children, and they are 27 percent less likely
than their male counterparts to achieve tenure upon entering a tenure-track job. Most of this
dropout occurs before attaining a tenure track job. It is the young women scholars, the graduate
students and particularly postdoctoral fellows who decide to change their career direction based on
family concerns.2
It is imperative that we keep our talented young scholars in the pipeline. It is a great loss of talent
and investment when a young scholar diverts from his or her career path. A mass of bureaucratic
and regulatory blockages must be pushed through in order to achieve a ﬂexible workplace in which
having both a family and a career is possible. A critical block is that while federal agencies largely
ﬁnance the graduate students, postdocs, and faculty members who create new scientiﬁc breakthroughs, it is universities that determine personnel issues.
For instance, the National Institutes of Health oﬀers a generous eight weeks of paid leave to
postdoctoral fellows who receive the National Research Service Award. However, recipients may
take that paid leave only “when those in comparable training positions at the grantee organization
have access to this level of paid leave.” In other words, every postdoc at that university must also be
eligible for eight weeks of paid leave—an unlikely circumstance for postdocs who are supported by
a wide variety of sources.
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Childbirth takes a high toll on the career aspirations of female scientists. In our survey of all
University of California postdocs we found that of those who had children while they were postdocs at the University of California, 41 percent indicated that they had shifted their career goals
away from becoming a research professor at a university.
Focusing on the dropout rates of women in the sciences our Berkeley researchers looked at the 61
members of the Association of American Universities (the top research institutions in the country). We found that only 23 percent of them guaranteed a minimum of six weeks’ paid leave for
postdocs, and only 13 percent promised the same to graduate students.3
Postdocs in particular have grant money from many sources and therefore often receive diﬀerent
beneﬁts. At one university, a postdoc may receive paid parental leave because he or she is considered an employee, while someone else in the same lab may receive nothing at all, including the
right to unpaid leave, if his or her work is paid for from an outside source. Postdocs may not qualify for the national Family Medical Leave Act, which guarantees up to 12 weeks of unpaid leave for
childbirth but requires that the employee have been employed for at least a year at the institution.
And there are yet diﬀerent rules dealing with international students. According to the Federal
Demonstration Partnership report, of the 48,000 postdoctoral researchers in the United States in
2005, 55 percent were non-U.S. citizens. Their status and access to parental and family beneﬁts are
generally handled diﬀerently from those of U.S. citizens, and with an alternate cast of oﬃcials
and regulations. Those foreign postdocs, if treated well, would be more likely to remain in the
United States and become major contributors to our pre-eminence as innovators in science and
technology.
Then there are the big discrepancies in providing any kind of family support across the more than a
dozen federal agencies that award grants to scientists. The NIH and the NSF give the most money
and have gone further than other agencies in oﬀering a variety of family accommodations. Among
the top 10 agencies, however, we found that most oﬀer recipients only a no-cost extension of a
grant to accommodate childbirth. Two oﬀer nothing at all.
In its newly issued report, “A Forgotten Class of Scientists,” the Federal Demonstration Partnership4 and its Task Force on Parental and Family Leave for Research Trainees focus on graduate
students and postdocs, the most vulnerable class of scientists, with the fewest beneﬁts. These are
the young female trainees, in their peak childbearing years, who are most likely to abandon a career
in research science when they have a child.
The partnership, sponsored by the National Academies, is a cooperative project among 10 federal
agencies and 119 academic institutions that receive federal research money. Its study looked closely
at the diﬀerent policies pursued by leading granting agencies and at the laws and regulations that
bind the organizations. It also examined how several universities interpreted those laws and regulation. What it found was a tangle of rules and policies at diﬀerent universities.
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“There appears to be little collaboration across academic institutions or with federal agencies to
make active eﬀorts to improve the process,” the report said, “although many institutions are independently addressing these issues. At the least, this is a case of wasted resources. It creates confusion and multiple interpretations of already complicated policies. For example, although Title IX
requires that institutions provide unpaid, job-protected leave to birth mothers ‘for a reasonable period of time,’ the absence of a formal policy could lead to the institution being in violation of Title
IX if a postdoctoral scholar was informally granted less than what could be considered reasonable.”
According to ﬁndings from our AAU survey, some universities may not be complying with Title
IX, which requires that research universities receiving federal funds (1) treat pregnancy as a temporary disability for purposes of calculating job-related beneﬁts, including any employer-provided
leave, and (2) provide unpaid, job-protected leave for “a reasonable period of time” if the institution
does not maintain a leave policy for employees.5

Early Steps at Family-Responsive Policies, Benefits, and Resources
Although much remains to be done, some AAU institutions have put in place family responsive
policies, beneﬁts, and resources, including time-based policies and beneﬁts such as stopping the
clock (i.e., tenure-clock extension), various child care supports such as on- and oﬀ-campus centers,
monetary supplements such as tuition remissions, and other resources such as lactation rooms.
Federal agencies have made similar eﬀorts, with some agencies—particularly NIH and NSF—
standing above the rest. Eﬀorts include the provision of no-cost extensions for caregiving purposes
(typically providing an additional year to complete the project, with no additional funds), grant
supplements to support family responsive policies or needs, gender equity workshops, formalized
agency policies or statements supporting women in the academic pipeline, allowing part-time effort on fellowships or grants, and extending the fellowship period for caregiving.6
However, the lack of coordination between research universities and federal agencies creates inconsistent and inadequate coverage.

Recommendations for Federal Agencies and Universities
Promote clear, well-communicated, baseline family responsive policies for all classes of researchers. As described in this article and our earlier report,7 America’s researchers do not receive
enough family responsive beneﬁts, particularly the more junior researchers. Together, federal agencies and universities can make headway in solving this systemic problem.
Federal agencies, particularly NIH, NSF, and the nonproﬁt organization The American Association for the Advancement of Science (AAAS), which oversees federally funded research fellows for
many of the federal granting agencies, can help by setting equitable, clearly communicated baseline
F R O M P H . D . T O P R O F E S S O R I AT E

45

family responsive policies for their fellows. At the same time, universities need to adopt baseline
family responsive policies for all of their classes of researchers—not just faculty. Graduate student
researchers and postdoctoral scholars receive the most limited beneﬁts and are arguably the most
important in aﬀecting the future of U.S. science.
Provide federal agency or university supplements to oﬀset family event productivity loss.
Without providing additional ﬁnancial supplements in association with family responsive policies,
faculty principal investigators, or PIs—those with primary responsibility for the design, execution,
and management of a research project—will continue to bear the brunt of supporting family-related absences from their research dollars. This dynamic is unfair to PIs and may create a situation
where they will ﬁnd it to their advantage to avoid hiring researchers who might eventually need
family responsive policies. This becomes an unintended form of discrimination against women. To
avoid this structural diﬃculty, supplementary funding needs to be provided when researchers paid
oﬀ of grants take necessary leaves/modiﬁcations.
Collaboratively move toward a full package of family friendly policies that take into account the
career-family life course.
All major research universities should look to build a family-friendly package of policies and resources, and federal agencies can provide much more than they already do. Sharing and wide-scale
adoption of proven practices are necessary.
Remove time-based criteria for fellowships and productivity assessments that do not acknowledge
family events and their impact on career timing.
The lock-step timing of academia needs to be more ﬂexible. Time caps and barriers to entry—such
as those that require a postdoctoral scholar position to begin within a certain number of years
following receipt of the Ph.D.—that set rigid sequential deadlines should be removed. Universities and federal agencies need to examine all of their policies in this regard and look for ways to
encourage reentry into the pipeline for academic researchers who take time oﬀ for giving birth or
caring for children and promote a more holistic concept of career patterns that honors the larger
needs of individuals.
Collect and analyze the necessary data to make sure existing and future policy initiatives are
eﬀective in meeting researchers’ needs and comply with Title IX.
The lack of necessary data and multiyear commitments to these eﬀorts continues to hamper our
delivery of truly eﬀective initiatives. Decisions about family responsive policies, programs, and
beneﬁts will continue to be made on intuition and anecdote if they are not tracked by systematic
longitudinal data. Both federal agencies and universities need to build and maintain the necessary
datasets to assess whether our eﬀorts are yielding positive results and whether Title IX requirements are being met. Federal agencies can provide more grant programs to help determine whether
our eﬀorts are working, and Title IX compliance reviews should include questions on family
responsive policies.
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Our current inadequate family responsive beneﬁts for America’s researchers makes no economic
sense. In the world of federal grants individuals who drop out of science after years of training
represent a huge economic loss and are a detriment to our nation’s future excellence. Given the
nation’s interest in maintaining America’s competitive advantage, future federal investments should
be focused on patching the leaky pipeline in the sciences. Doing so will help us preserve our competitive edge.
Mary Ann Mason is a Professor of the Graduate School, a Faculty Co-director of the Berkeley Law Earl
Warren Center on Law and Social Policy and a former Dean of the Graduate School at the University of
California at Berkeley. Her most recent book, with Eve Mason Ekman, is Mothers on the Fast Track.
She is a co-author of Staying Competitive: Patching America’s Leaky Pipeline in the Sciences.
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CHAPTER THREE

The Role of Mentoring in Postdoc Women’s Career Advancement
This chapter examines mentoring in the framework of the postdoctoral experience
and emphasizes the need for institutions to provide multiple avenues for mentoring
in order to assist postdoc women in their transition to the professoriate.
Mentoring has been highlighted in recent years as an important component of the trainee experience and features in the NIH/NSF deﬁnition of a postdoctoral scholar (emphasis added)1:
An individual who has received a doctoral degree (or equivalent) and is engaged in a temporary
and deﬁned period of mentored advanced training to enhance the professional skills and research
independence needed to pursue his or her chosen career path.
Built into the apprenticeship model, mentoring can have signiﬁcant beneﬁts for the mentee’s success in his or her current position as well as future career. The career beneﬁts of mentoring have
been widely catalogued in the literature. For scientists, guidance and good mentoring are associated with increased career satisfaction and success.2 Mentoring can foster professional development, such as improved grant writing success3 and expanding a mentee’s network.4 In addition to
these career building functions, mentoring has a psychosocial function in providing role modeling,
personal support and encouragement,5 which in turn inﬂuence career choice and decision making.6
For postdocs, who often feel isolated from the rest of their institution, mentoring can help mitigate
these feelings and foster increased engagement. In fact, postdocs often point to mentoring as one
of the most useful aspects of the postdoctoral training experience.
Mentoring is particularly important for women, who often lack the early-career support and
organizational knowledge of their male peers.7 Yet, trainee women are often less satisﬁed than men
with the mentoring they receive,8 and a lack of mentoring has been noted as a factor in decisions
to leave science.9 As noted earlier, evidence suggests similar trends for postdoc women of color:
Strong mentors and role models are lacking, but when available they play an important role in the
retention of these women in the science career pipeline.10 Early-career women and underrepresented minorities are often interested in mentors and role models who are like them11 but typically have few available among more senior scientists and have limited informal networks through
which to ﬁnd other potential mentors.12 Women may also beneﬁt more from mentor-initiated or
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mutually-initiated mentoring relationships13 over self-initiated ones, suggesting that mentors may
need to play an active role in fostering these relationships.

Mentoring postdocs
The postdoc position should be the ﬁrst step toward independence for the newly minted Ph.D.
researcher and usually requires less direct oversight than graduate work. For this reason, some postdocs may have diﬃculty recognizing the need for continued mentorship. This attitude, when combined with the previously mentioned concerns about mentoring not being a core research activity,
can make postdocs reticent to commit time to mentoring. Despite the burgeoning independence of
the postdoc, mentoring remains, however, a foundation of postdoctoral training.
Postdocs’ primary mentoring relationships tend to be with their postdoctoral supervisor, with a
majority of postdocs considering their supervisor to be a mentor.14 In fact, during the NPA
ADVANCE focus groups, the term mentor was often used interchangeably with the terms PI, boss,
or supervisor. The postdoctoral community has struggled with what to call the postdoctoral supervisor, most often using the term PI which is widely used in the numerically dominant biomedical
ﬁelds for the principal investigator on the postdoc’s project, whereas the Sigma Xi Postdoc survey
elected to use the more discipline-neutral term advisor. The variation in terminology reﬂects the
multiple hats worn by postdoctoral supervisors, which include supervisory functions, like hiring,
ﬁring, and performance evaluation, as well as advisory functions, like research training, mentorship,
and career development. In some cases these functions can come into conﬂict, as discussed in the
commentary by Donna Dean and Cynthia Simpson, when the best interests of the research do not
coincide with the best interests of the postdoc’s career. This situation can be particularly thorny
for international postdocs whose visa status also can depend upon their relationship with their
supervisor, creating additional conﬂicts of interest when postdocs become overly dependent upon
the goodwill of one individual. Thus, while postdoctoral supervisors fulﬁll many important roles,
including that of mentor, postdocs may also need to seek out multiple mentors to ensure all their
mentoring needs are met.
International postdocs can have distinct mentoring needs from domestic postdocs as they come
to the United States from a range of training backgrounds and research cultures. International
postdocs may need guidance on U.S. research norms, funding agencies, and procedures, as well as
assistance building up their professional networks in the United States and navigating the immigration process. Mentors, particularly postdoctoral supervisors, can be instrumental in providing
these types of support but need not be the only source of information, especially for complicated
legal issues like visas. Many institutional resources, such as those provided by an oﬃce of international aﬀairs, can provide complementary support to international postdocs, and mentors should be
made cognizant of these available support structures.
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Like international postdocs, those from underrepresented groups will often work with mentors
from a diﬀerent background or gender. According to some thirty postdocs in the social, behavioral,
and economic (SBE) sciences attending an NPA-organized workshop,15 that is not always a negative option. Having an eﬀective mentor of the same cultural identity is beneﬁcial but there are at
least two other factors to consider:
• A mentor of the same cultural identity may have little resources or power within an institution;
if so, the postdoc should seek an additional mentor with those resources and power.
• A mentor who understands and respects a postdoc’s personal or social background and the ways
in which that background informs the postdoc’s research is not always someone who shares
the postdoc’s ethnic background, as discussed in the commentary by Anderson-Thompkins and
Stroman. For example, for a postdoc married or with children, it may be as beneﬁcial to have a
mentor who is married or with children (or who understands the challenges of balancing career
and family needs) as having a mentor from the same ethnic background.
Such factors show the value of building a network of multiple mentors.

NPA ADVANCE Recommendations
Institutions can support postdocs and their supervisors by nurturing their communication and
mentorship strategies with diverse mentees, while also oﬀering resources that broaden a postdoc’s
access to mentors and role models beyond the supervisor.
Treat, and reward, mentoring as a “core” part of research.
An important part of creating a culture of mentoring is establishing meaningful mentoring expectations and incentives at the departmental level. As an integral part of research, eﬀective mentoring
is often overlooked as an achievement in itself. Institutions can recognize the value of mentoring
by taking it into consideration during promotion and tenure considerations alongside research,
teaching, and service. Similarly, some institutions have established awards for outstanding postdoctoral
mentors, in some cases oﬀered by the institution (for example, the University of Southern California) and
in others organized by the postdoc association (for example, Harvard School of Public Health). Another
way to encourage and formalize mentoring is the use of a compact between postdoctoral appointees and their mentors that can lay out some of the responsibilities of both the postdoc and the
mentor for their working relationship. A template for this compact was developed by the Association of
American Medical Colleges’ Group on Graduate Research, Education, and Training (GREAT)16 and has
since been adapted by institutions like University of Michigan Medical School, as a non-binding pledge
agreed to by postdocs and their supervisors upon the start of any appointment.
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Develop structured mentoring programs to encourage multiple mentors for postdocs.
The mentoring literature has long recommended the use of multiple mentors to meet the varied
needs of the mentee.17 Postdocs should be encouraged to look beyond their supervisor for additional mentoring and to consider potential mentors outside the research group, department,
discipline and even institution. Women in particular are less likely to have mentors outside of their
home department.18 While there is evidence that informal mentoring relationships may provide
greater beneﬁt than more structured mentorship, particularly for women,19 women also beneﬁt
more from mentor-initiated or mutually-initiated mentoring relationships,20 suggesting that
mentoring programs can play a role in fostering these relationships.
One-on-one mentoring. Formal mentoring programs can expose postdocs to new mentors outside of their postdoctoral supervisor through a variety of mechanisms, as well as promote peer
mentoring within the program’s mentee cohort. For example, a one-on-one mentoring program
that matches up interested mentors and mentees can reproduce some of the mechanics of more
informally developed mentoring relationships. The matching process can be done thoughtfully to ensure that matches are suitable and the goals of the program are met,21 but for large
numbers of mentees algorithms have been successful, such as the 34-variable algorithm used
by MentorNet for matching up e-mentoring pairs.22 In all cases, the matching process should
have some process through which it is uniformly applied.
Mentoring orientation activities. One way that formal mentoring relationships are diﬀerent
from informal ones, according to mentoring consultant Stacy Blake-Beard, is that formal programs need an orientation phase to help a new mentoring pair connect.23 Therefore, programs
should consider organized activities to catalyze mentoring. For example, reviewing papers or
grant writing can create opportunities for giving and receiving feedback. A pilot mentoring program for assistant professors in Economics, CeMENT, has had success with matching up a small group
of mentees with a more senior mentor on the basis of their similar research for the purpose of sharing
feedback on an in-progress paper or grant proposal.24 A similar approach has been used for teaching
postdocs to write grants as well as establish mentoring expectation.25
Group-based mentoring. One approach to limiting the time commitments of busy mentors and
mentees is to utilize group-based mentoring, either with one mentor and a group of mentees
or a mentoring committee for an individual mentee. This type of “collective mentoring” can
provide a diversity of perspectives to mentees as well as potentially reduce the individual time
burden for everyone involved. An important aspect of this model is that the team is established
by the department or institution instead of leaving that challenge to the mentee.26 Mentoring
committees have been little used for postdocs to date. Woods Hole Oceanographic Institute has
piloted their use at the department level, allowing each department to design the postdoctoral committee of mentors to best suit their departmental culture.

52

N AT I O N A L P O S T D O C T O R A L A S S O C I AT I O N

Peer mentoring. Another type of group-based mentoring is peer mentoring. Peer mentoring has
the advantage of providing psychosocial support on topics of mutual interest amongst peers
while potentially having greater ﬂexibility than more formal junior-senior mentoring models.
Peer mentoring also has its limitations, since participants lack career experience and may be
concerned about competition or diﬀering rates of career advancement.27 Peer mentoring has been
used successfully for senior faculty women in chemistry, who are often the sole women at their institution, by forming small horizontal mentoring “alliances” with other women across the nation.28 These
alliances meet for a series of in-person retreats of the group for both social and professional
development activities, modeled on the approach described in the book Every Other Thursday:
Stories and Strategies from Successful Women Scientists by Ellen Daniell.29 An example of how this
could be adapted for postdoctoral scholars is the peer group of postdoc women with small children
who successfully mentored each other as they transitioned into their ﬁrst independent positions (see
sidebar).30
GPS Groups: Goals and Problem-solving for Scientists
A Goals and Problem-solving for Scientists
(GPS) Group is “a confidential peer-mentoring group for discussing professional
concerns, engaging in analytical problemsolving techniques, and developing individualized plans of action. The private and
close-knit nature of the GPS group ensures
that members can thoroughly explore concerns in an atmosphere that is both supportive and exacting.”i Adapted from a
group problem-solving model described in
Every Other Thursday: Stories and Strategies from Successful Women Scientists by
Ellen Daniell,ii GPS groups were reinvented
by a group of postdoc women in the life
and physical sciences who all had small
children. The women have since successfully moved forward in their scientific careers
and credit their GPS group with fostering
these transitions.

The group has shared some recommendations for starting a GPS group:iii
1. When selecting members, develop criteria for desirable peer similarities, such as family status or career
stage, and recruit four to six people.
2. Make a commitment to meet every other week and
try to make the meetings a top priority.
3. Make a commitment to complete confidentiality.
4. Allocate restricted time blocks during each two-hour
meeting to each member based on the requested
amount of time to discuss his or her issue(s).
5. Keep discussion topics focused on resolution instead
of just “venting.”
6. Each member should be prepared to give and receive
honest feedback.
7. Develop protocols for the beginning and end of each
meeting to address any lingering issues or conflicts
in a timely manner.
The authors of this promising practice speculate that
this peer mentoring model could benefit the careers of
both women and underrepresented minorities and potentially foster their retention in the academic pipeline.

i http://evgenyashkolnik.com/gpsgroups/Welcome.html (accessed January 31, 2013)
ii Daniell, E. 2006. Every Other Thursday: Stories and Strategies from Successful Women Scientists. New Haven: Yale
University Press.
iii Shkolnik, E.L., Surcel, A., Shahar, A., & Jang-Condell, H. 2011. “GPS Groups: A Peer Problem-Solving Approach to Mentorship.” Proceedings of University of New Mexico’s 2011 “Learning Across Disciplines” Mentoring Conference. http://
evgenyashkolnik.com/gpsgroups/Welcome_files/GPSgroups.pdf (accessed December 1, 2012)

F R O M P H . D . T O P R O F E S S O R I AT E

53

Increase exposure to potential mentors through networking. Such eﬀorts can increase a postdoc’s access to potential mentors but let the relationship then develop more organically and
informally. A common approach is the use of networking receptions and luncheons to expose
postdocs to additional mentors. Similarly, greater integration of postdocs into the department by ensuring their inclusion on e-mail distribution lists can expose them to other research
groups and other potential mentors. Adaptation of a model like speed mentoring developed by the
Georgia Tech University ADVANCE program could provide additional external mentoring for postdocs on their potential for career advancement.31 Whereas the Georgia Tech model provided a series of
short consultations on the CVs of faculty who were going up for tenure, a postdoc model could provide
feedback on postdoc CVs and their preparedness for the job market. The University of Kentucky has
developed a toolkit that could be adapted for use with postdocs.32
Provide training in mentorship for mentors and mentees.
A common characteristic of formal mentoring programs is training in mentorship for both mentors and mentees, but such training can also beneﬁt postdocs and their supervisors independent of
a formal program. Important components of such programs highlight the reciprocal nature of the
mentoring relationship and the roles and responsibilities of both parties as well as provide a toolkit
for mentoring challenges, such as conﬂict resolution and communication. The Research Mentor
Training Web site at the University of Wisconsin-Madison provides a number of curriculum resources for
mentoring training, including discipline-speciﬁc materials.33 Such training programs can also provide a platform for discussion of diversity and multi-cultural competency for those supervising an
increasingly diverse postdoctoral population.34
Encourage the development of mentoring plans.
In recent years the National Science Foundation has catalyzed the development of mentoring
plans for postdoctoral scholars with its congressionally-mandated requirement of such plans in
all grant proposals that include support for postdocs.35 Institutions can aid NSF PIs and others
in developing such plans by establishing postdoctoral training programs and raising awareness of
institutional resources available to complement a supervisor’s mentoring activities. The NPA has
developed a toolkit on postdoctoral mentoring plans with tips for writing a plan as well as other
resources for postdoctoral training. 36 For example, the NPA’s core competencies 37 can provide a
basis both for a postdoctoral training curriculum and assessment of postdoctoral training goals.
Another successful mentoring tool is the individual development plan (IDP). A workhorse
instrument for corporate career development, the IDP was adapted for use with postdocs by the
Federation of American Societies for Experimental Biology (FASEB).38 The IDP is a tool for
postdocs to conduct a self-assessment, establish consequent research and career goals, create a plan
for achieving those goals, and then discuss these with their supervisor. IDPs, therefore, also serve
as a mentoring tool by fostering communication between a postdoc and his or her supervisor on
topics related to professional and career development. The FASEB IDP template has been widely
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adapted by institutions for use as a resource, and in some cases, a requirement. Vanderbilt Medical School, for example, has adapted the FASEB IDP and requires that postdocs maintain their IDP as a
condition for reappointment each year. The IDP has also been adapted into an online, interactive careerplanning tool for early-career scientists at Science Careers, myidp.sciencecareers.org.39

Summary
Mentoring is the cornerstone of the postdoctoral experience and as such should not be the sole
responsibility of the postdoctoral supervisor. Eﬀective postdoctoral mentors should take advantage
of any institutional resources available for postdocs as well as foster other avenues for postdocs to
identify complementary sources of mentorship and role modeling. Formal mentoring programs
and tools can catalyze some of these relationships as well as broaden the circle of mentoring for
postdocs. A number of models for these programs exist, from one-on-one mentoring and mentoring orientation activities to group-based mentoring with a committee of mentees or of mentors
and peer mentoring. Other tools and resources can help provide structure for mentoring, such as
mentoring plans. Importantly, institutions should also support the needs of the mentors through
training in eﬀective mentoring techniques, particularly where mentors are overseeing a diverse
group of postdocs. Above all institutions must treat and reward mentoring as a core part of
research.
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C O M M E N TA R Y

Mentoring Postdoc Women from an Institutional Perspective
By Donna J. Dean, Ph.D., and Cynthia L. Simpson, CAE, M.Ed.
The numbers of women and under-represented minorities in science, technology, engineering,
mathematics, and medical (STEMM) disciplines have greatly improved over the past several decades, but institutional eﬀorts to recruit, train, retain, and promote their participation and advancement in these ﬁelds are still inadequate. Being successfully mentored is particularly important for
this group, and institutions must step forward to take a leadership role in this regard. The emergence of frameworks and formal structures for postdoctoral career support and advancement in
institutions is a very encouraging sign. In today’s STEMM enterprise, the postdoctoral period is
an essential platform for expanding one’s knowledge base and skill sets, as a springboard to a fully
independent career pathway.
As mentoring frameworks, approaches, and strategies are developed, it is essential to keep in mind
what women scientists at the early stages of their careers have indicated that which they do NOT
want from their mentors:1
• Advice based on the mentor’s interests that is not necessarily of interest to the protégé;
• Inability to help with considering all options when protégé is making a major decision;
• Lack of interest in the areas the protégé chooses to study or pursue;
• No support of major accomplishments;
• No availability to provide assistance;
• Determent of protégé from life-long goals;
• Negative impact on protégé’s life;
• Mentoring that does not bring out protégé’s full potential; and
• Bias toward (or against) women.
But what women scientists DO want are mentors who: 2
• Encourage consideration of ALL opportunities based on the protégé’s life goals;
• Can help with career as well as life issues;
• Are supportive of academic, career, and personal achievements;
• Are available in a timely manner;
• Encourage “thinking outside the box”;
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• Will introduce protégés to professionals in industry, academia, and other work sectors to further
the protégé’s career or knowledge about the speciﬁc area of concentration;
• Will help protégés to become great mentors themselves;
• Are positive role models; and
• Are consistent, honest, and trustworthy.
We start from the premise that postdoctoral supervisors assure that their postdocs are mastering
the core intellectual and professional skills within their chosen discipline. Most importantly, institutions and postdoc women themselves should not assume that the postdoctoral supervisor should,
or will, meet all the mentoring needs of any given individual. In fact, a postdoctoral supervisor’s
own scientiﬁc career productivity is directly impacted by the postdoc’s work performance, and
therefore this interdependence has the potential for conﬂict of interest.
Those who have devoted their careers to studying the principles and practices of eﬀective mentoring strongly recommend that mentors are not the direct boss or manager of the person being
mentored, regardless of the work sector.3 Yet, in this context, it is important to note that some
postdoctoral supervisors are mentors in the best sense of the word. The most prudent course is
to acknowledge that not all postdoctoral supervisors can fulﬁll these high expectations, as their
own experience, temperament, and perspectives will not likely map to every mentoring need of a
postdoc. Hence, it is essential that institutions aﬃrm the importance, and acceptability, of multiple
mentors who can adapt to the needs of a speciﬁc individual. A postdoc woman at this relatively
vulnerable career stage is seeking her own “best ﬁt” for a career that melds her intellectual interests
with her own life values. The experts who study the theory and practice of eﬀective mentoring approaches recommend a “network of mentors,” as no one person is likely to meet all of an individual’s mentoring needs.4 It is not likely that formalized institutional frameworks can be developed or
adapted to meet all the needs of every postdoc, but institutions can clearly convey the message that
the norm should be a panoply of mentors.
Eﬀective mentoring from a number of mentors can lead postdoc women to take active steps to
assess their needs and interests; develop, enhance, and sustain productive interactions with their
mentors; and maintain a meaningful life and career in the context of family, culture, and workplace
change.5 Because few will have a perfect pathway to a career or a seamless meshing of career with
away-from-work life, the perspectives of others can be particularly helpful in minimizing the inevitable times of discouragement that occur during the postdoctoral period. With honest, respectful, and sensitive guidance gleaned from their own experience, mentors should provide perspectives
to help these protégés: (1) acquire the appropriate professional credentials, (2) recognize when a
rich opportunity arises; (3) learn from mistakes or missteps; (4) deal with biases and misconceptions; (5) develop a sense of their career directions and timing; (6) select appropriate role models;
(7) mesh their values and interests with the right workplace; (8) obtain a healthy balance in their
lives; (9) create opportunities for others; (10) know when it is time to move on; and (11) stretch
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beyond their normal comfort zone in taking strategic risks.
The young scientist, in particular, can learn to balance the diﬀerent roles that lie ahead in both career and life. These changing needs will inﬂuence the types of mentoring sought in the framework
of long-term strategies for career planning. Mentors can be people who inﬂuence facets of life and
career during interactions that can last a lifetime or just a minute. Organizations should encourage
their postdocs to look for mentors who are savvy, consistent, honest, and patient and who can help
with personalized mentoring needs.
Each element in a successful mentor-protégé relationship is a reﬂection of the temperament, interests, experience, and perspectives of the individuals involved. Not every encounter with mentors
will be uniformly positive. Sometimes a mentor may be distracted by concerns about her/his own
life/career and not able to focus on what an individual needs at that particular moment. Institutions can help facilitate an environment in which both mentors and their protégés are expected to
recognize some basic premises of good mentoring relationships:
• Being honest with one another;
• Not putting one another in an awkward position;
• Looking for patterns in life and in career;
• Having a sense of humor;
• Recognizing that one’s actions, whether good or bad, will often have consequences; and
• Seeking the hidden, unwritten, and inside rules that operate in organizational cultures.
Good mentors will ask hard questions of their protégés. In turn, protégés should recognize that
dedicated mentors will help them uncover critical truths. The roles of organizational culture and
workplace will also exert an important inﬂuence on the postdoc’s mentoring needs. In some ﬁelds,
and many workplaces, it is likely that females have diﬀerent expectations about mentoring than
males. Of particular note, it is imperative to ensure that careers are not sidetracked when scientists
interrupt their careers in order to fulﬁll family obligations. Hence, it becomes critical to seek out
and identify mentors who meet the needs of particular circumstances and times and who have
knowledge of career tracks that may not be part of the postdoctoral environment.
Organizations should remain cognizant that, as with all human relationships, mentoring relationships are not likely to be perfect. Having this awareness can be of great help when it may be time
to terminate a speciﬁc mentoring relationship. Keeping in mind some critical points may make
this process easier. On one hand, not all mentor/protégé relationships start out positive, or remain
a positive interaction. On the other hand, it takes time to develop a strong mentoring relationship between two individuals. Too often, mentors try to set the tone for the mentoring relationship rather than approaching it as a partnership that depends upon eﬀective and timely two-way
communication. Some general concepts that can work here include being honest, forthrightly
confronting the sometimes painful realities; not trying to redesign the past; and following through
and closing the loop.
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Whether a mentoring relationship is part of an institutional program or one that arises independently, establishing expectations early on is essential. Not only will this make the interactions more
productive but also will serve to minimize possible misunderstandings. Both the program and
individual mentors should mutually set goals with the protégés for the desired outcomes of the
mentoring relationship(s). It is also important to set guidelines for the mentoring process that include, for example, modes of interaction and topics that may be “oﬀ bounds” during the mentoring
experiences. Such guidelines do not have to be rigid but provide a straightforward way to articulate
realistic expectations about what is to be encompassed and accomplished. Finally, mentors and
protégés should determine an interval and mode for contact and interaction that responds to issues
of concern and of the mentoring support that is needed.

A Final Word
Many experienced practitioners in the STEMM disciplines will acknowledge that, in the research
or development laboratory, greater learning comes from the experiment or design that did not
work the ﬁrst time (or the second, or the third). While frustration or abandonment of the project may be the immediate reaction, a more thoughtful and reasoned analysis can lead to a better
experimental approach, an adjustment of incorrect design parameters, or a total rethinking of the
concepts. This analysis is easy to do in the laboratory or design studio, but it can be very diﬃcult
to apply the same principles when it is our own thinking, actions, or frameworks that are “not
working.” As well-motivated institutions implement eﬀorts to support the advancement of women
postdocs, they will inevitably encounter such diﬃculties. Institutions can make a diﬀerence in the
short-term by conducting an aggressive and intensive analysis at each institutional level of the
reasons that its programs, approaches, or tactics are not meeting the needs of today’s women postdocs. Only then will sustainable and long-term system changes guarantee that a more signiﬁcant
number of our female postdocs are making a successful transition from the postdoctoral level to
faculty status or other independent career tracks of their choice.
Donna Dean, Ph.D., is Past-President of and Consultant for Association for Women in Science (AWIS)
and author of the book Getting the Most out of Your Mentoring Relationships: A Handbook for
Women in STEM. Cindy Simpson, CAE, M.Ed., is Director of Programs and External Relations for
AWIS.
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CHAPTER FOUR

Professional and Career Development for Postdocs
This chapter gives an overview of promising practices for providing professional
and career development opportunities for postdoc women.
Enhanced professional and career development is beneﬁcial for all postdocs. For postdoc women
in general, eﬀective professional development can help bolster areas where they, as a group, have
lagged behind their male peers, such as in publication rates1 and conference attendance.2 Other
areas thought to have great beneﬁt for women are strengthening skills in negotiating,3 networking,
and fostering tacit knowledge of the institution and the academic career track.4 While postdocs
receive considerable on-the-job training in research skills, these other professional skills, like negotiation, are little taught either informally or formally.5 Institutions can ﬁll such gaps with formal
training programs.
Professional development is increasingly available at research institutions, although it is not always
directed at postdocs, especially in the case of career development services. While often available for
students, career services can be diﬃcult to oﬀer to postdocs who do not pay the fees that typically
support these services. Moreover, postdocs can be reluctant to participate in training activities
that take time away from research, and, on average, only a minority of postdoc supervisors actively
encourages participation in training beyond the research group.6 Therefore, even when programs
already exist, whether they are targeted for postdocs or even for a complementary group like faculty
or graduate students, postdocs may need additional encouragement and incentives to participate.

NPA ADVANCE Recommendations
Establish a coherent postdoctoral training program or curriculum.
By establishing resources or a curriculum for postdoctoral training, an institution provides a framework for the provision of professional development. A coherent program or curriculum establishes
standards and guidance for postdocs seeking ways to broaden their professional skills in preparation for the varied needs of the global workforce. For example, while some postdocs may have the
opportunity for on-the-job experience writing grant proposals (a little less than half according
to Sigma Xi) a formal program on grant writing can broaden their familiarity with a variety of
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The NPA Postdoctoral
Core Competencies
The National Postdoctoral Association
(NPA) has established six core competencies to offer guidance to institutions
and individual postdoctoral scholars
on relevant areas for continuing training opportunities. A “competency” is
defined as “an acquired personal skill
that is demonstrated in [one’s] ability to
provide a consistently adequate or high
level of performance in a specific job
function.”i Based on a life-long learning model, the competencies provide
a framework for seeking out relevant
training opportunities for skills that have
already been developed through graduate training as well as other skills that
may be new or expanded. These competencies are meant to serve primarily as: (1) a basis for self-evaluation by
postdoctoral scholars and (2) a basis for
developing training opportunities that
can be evaluated by mentors, supervisors, institutions, and other advisors.
The six core competencies are:
1. Discipline-specific conceptual
knowledge
2. Research skill development
3. Communication skills
4. Professionalism
5. Leadership and management skills
6. Responsible conduct of research
The NPA’s online toolkitii provides a
more detailed description of each competency and some initial resources for
developing relevant skills and training
programs.

funding sources. 7 A formal curriculum can be cited in a
postdoc’s CV, in some cases oﬀering a formal certiﬁcate
of completion, as well as formalizing the supervisor’s
approval of participation. For example, the University of
Texas Health Science Center at Houston oﬀers a Postdoctoral
Certiﬁcate Training Program,8 which is an elective, twoyear series of short courses on various professional and career
development topics. Postdoc participants must provide a letter of support from their supervisor to participate, and, upon
completion of 15 hours of coursework, receive a certiﬁcate.
Use the NPA core competencies as a guide for postdoctoral training, at the institutional, departmental or
individual level.
The NPA core competencies9 can provide a framework for an institutional or departmental program as
well as provide individual guidance to postdocs and
postdoctoral supervisors on fruitful avenues for further training. Based on a life-long learning model, the
core competencies identify six key areas for continuing
skill development for researchers (see sidebar). Formal
development opportunities in some lesser taught skills,
such as leadership and management, can be important
complements to more informal skill training in the lab
or oﬃce. Individual postdocs can use the competencies
as tools for self-assessment as well as a guide for seeking
out relevant training opportunities. A self-assessment
process based on competencies can enhance career development planning with tools like the individual development
plan to develop a robust training plan for postdocs, an
approach that has been successful in training postdoc women
at the University of Wisconsin at Madison.10

i BNET Business dictionary
ii http://www.nationalpostdoc.org/
competencies
(accessed December 1, 2012)

64

N AT I O N A L P O S T D O C T O R A L A S S O C I AT I O N

Encourage networking activities for postdocs.
Despite the importance of networking for a professional career, academics are often reluctant
to develop this skill. Moreover, studies suggest that women’s professional networks may not be
as strong as those of men and therefore, may not be as eﬀective in furthering their professional
careers.11 Fostering postdoctoral networking not only exposes postdocs to new potential mentors
but builds up a constellation of professional relationships12 and contacts that can foster knowledge
sharing, stimulate collaborative research, and provide more psychosocial forms of support. The
former postdocs participating in the NPA ADVANCE focus groups cited networking as one of
the most useful aspects of postdoctoral training but also the aspect that could be most improved,
along with mentoring. For this reason, postdocs can beneﬁt from training in the process of networking, which can help them build professional relationships as well as take optimal advantage of
opportunities like conference attendance. Some institutions oﬀer such workshops as part of their
postdoctoral professional development oﬀerings, for example, Stanford University oﬀers “Networking
for Ph.D.s & Postdocs: Networking for those who don’t want to.”
Another important network for postdocs to build is with other postdocs at their institution. Given
the relative isolation of most postdocs, with only a handful in most research groups, they may need
to reach out deliberately to foster these local connections. Postdoc oﬃces or postdoc associations
can be instrumental in building community for postdocs through both professional and social activities. National Postdoc Appreciation Week, which was established by the NPA in 2009 and was
recognized by the U.S. House of Representatives in 2010, has seen a remarkable series of activities
dedicated to celebrating postdocs across the United States. These events are archived on the NPA
Web site and can provide examples of many diﬀerent ways to bring postdocs together. Other types
of networks can be established virtually via online communication for postdocs in far ﬂung departments. For example, the Emerging Scholars Interdisciplinary Network connects early-career scholars
nationwide whose work relates to social inequalities and health disparities among minority populations
and provides professional development resources and networking for participants.13 Such networks can
be particularly beneﬁcial to postdocs in the social and behavior sciences who are often even more
isolated than other postdocs due to the small numbers of postdocs in these ﬁelds.
Provide access to career development resources.
Encourage the use of career plans.
There are a number of tools that can assist postdocs to become more deliberate about their
careers. Encouraging the development of a career plan can start postdocs thinking early about
their career goals as well as the variety of career options available to them. The University of
Pittsburgh’s Center for Postdoctoral Aﬀairs in the Health Sciences has developed an online Postdoctoral Career Development and Progress Assessment Tool that combines career planning with
performance evaluation in a mandatory tool for both postdocs and their supervisors.14 As mentioned
in the previous chapter, FASEB has developed a widely-used template for the postdoc individual
development plan (IDP). Institutions can adapt the IDP for their own internal uses, whether as
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a required step for reappointment or a recommended activity for postdocs, and can consider
providing training in eﬀective use of the IDP. Institutional adoption of the IDP has been
encouraged by the NIH in its implementation plan for the 2012 recommendations by the
Advisory Committee to the Director Biomedical Research Workforce Working Group.
Individual postdocs will also be able to take advantage of the online tool, myIDP, hosted at Science
Careers.org.15
Establish or make available institutional career services for postdocs.
IDPs and other career development tools can be oﬀered through an oﬃce dedicated to postdoctoral services or by an oﬃce of career services. For example, the Medical College of
Wisconsin’s Oﬃce of Postdoctoral Education has developed a Virtual Career Center 16 with individual career counseling in addition to a library of career resources for its postdocs. Other institutions
have expanded student career services to postdocs, such as the University of Chicago’s Career
Advising and Planning Services which serves alumni and postdocs in addition to its students. Synergies could also be found by including postdocs in early-career faculty development.
Oﬀer insight into the faculty search process.
Since postdoc women can sometimes lack the “inside” knowledge of how academic institutions work, they can beneﬁt from frank sharing of information about the faculty search process, negotiating and interviewing, and advancing to tenure. One successful model for early-career
scientist women is the FORWARD to Professorship workshops,17 which were jointly developed at
George Washington and Gallaudet Universities with support from the National Science Foundation’s ADVANCE program and have been replicated at a number of other institutions. The two-day
program demystiﬁes the process of obtaining a tenure-track position and then succeeding in it by
providing “inside” knowledge and strategies. Rice University’s ADVANCE program oﬀers a similar
program, Future Faculty Workshop,18 which brings in underrepresented postdocs and senior graduate
students from across the country for a workshop on becoming faculty. There are also some programs
that can bring these activities to an institution for a fee. For example, the COACh program at
University of Oregon19 oﬀers a series of portable workshops on these topics, particularly negotiation
skills, for women scientists.
Oﬀer workshops and resources on career-life balance.
Issues surrounding career-life balance are important for all professionals, not just women
starting families, and at many career stages.20 Resources can be oﬀered on a number of topics,
such as stress management, retirement planning, eldercare planning, and family-friendly beneﬁts. Oﬀering venues for discussion of these issues can help raise awareness as well as foster
the development of mentoring relationships regarding these personal issues that have been a
successful strategy for STEM women to advance in their academic careers.21 The Association for
Women in Science (AWIS) has recently developed a traveling, interactive workshop 22 on work-life
satisfaction that helps women identify personalized strategies for ﬁnding work-life balance.
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Summary
Postdocs receive considerable professional development through the course of their postdoctoral
research, but every individual postdoc will need to conduct a self-assessment to understand their
areas for potential improvement. Institutions can help postdocs, and postdoc women in particular,
build their professional record through the provision of resources and programming that strengthens their skills and broadens their career potential. Institutions can establish a framework for
further professional training through the use of postdoctoral training curricula and tools like the
NPA core competencies. Postdocs may beneﬁt from other development sources such as networking within the postdoctoral community, which can mitigate postdoc isolation as well as further
their professional careers. Postdocs can also beneﬁt from access to career development tools, such
as thoughtful career planning, access to institutional career counseling and other services, as well as
programs that provide insight into the faculty search process. The postdoctoral position is a career
stage that allows opportunity for incredible scientiﬁc discovery while also maximizing an individual’s preparation for the next career step.
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CHAPTER FIVE

Summary of Recommendations

The recommendations and examples in this resource are chieﬂy designed to provide an overview
for institutions and their postdoctoral administrators of a range of interventions expected to
reduce obstacles for postdoc women building their academic science careers. While all postdocs
will beneﬁt from enhanced postdoctoral oversight, postdoc women face additional challenges that
impact their retention in the academic career pipeline. These challenges are primarily related to
family formation during the postdoc, including dual-career and childrearing issues, and to feelings of isolation, lack of encouragement, and a lack of mentoring. There are a number of interventions that can mitigate these challenges, from developing robust postdoctoral policies and services,
particularly family-friendly policies, to fostering postdoctoral mentoring and oﬀering career and
professional development.
Acknowledging the key role of institutions, the National Postdoctoral Association (NPA) has long
promoted a series of recommended institutional practices1 that correlate with the Sigma Xi postdoc survey’s2 structured oversight measures in many ways. These recommendations include:
1. Establish a postdoctoral oﬃce that actively engages postdoctoral scholars and provides:
a. Oversight and accountability for postdoctoral training and
b. An open line of communication with the administration that gives postdocs an independent
and accessible avenue to provide input to the administration.
2. Establish postdoctoral policies including:
a. Administrative policies, such as grievance procedures, entrance/exit interviews, central
appointment process, an annual survey of postdocs, a postdoc handbook, and postdoc access
to institutional facilities and resources.
b. Training policies, such as a timeline for transition to independence, career planning with
annual review, career development services, and postdoc training resources and/or curriculum.
c. Beneﬁts policies, such as a minimum salary or stipend and a pay scale based on years of
experience, matched retirement contributions, and family-friendly beneﬁts for all postdocs.
3. Maintain an oﬃce for international scholar services that provides processing and tracking of
postdoc visas as well as informational services on immigration issues for international scholars.
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4. Address diversity concerns, seeking to promote diversity and ensure equal opportunity and
inclusion for all postdocs in the membership, leadership and activities of the institution
regardless of race, ethnicity, sex, disability, country of origin, ﬁeld of research, socio-economic
status, religion, age, marital status, sexual orientation, or gender identity.
As a result of the NPA ADVANCE work, the NPA has made additional recommendations for postdoctoral polices and services, mentoring, and career and professional development, which follow here.

Postdoctoral Policies and Services
Family-Friendly Policies and Services
Establish family-friendly beneﬁts for all postdocs at an institution, ensuring that postdocs with
diﬀerent sources of funding have equitable beneﬁts.
• Provide clear guidance on family-friendly policies and practices in order to avoid case-by-case
implementation, especially where there are diﬀerences by postdoc funding source.
• Provide baseline paid parental leave provisions for all postdocs for the birth or adoption of a
child, ideally with a guaranteed minimum of six weeks for maternity leave.
• Provide a provision for unpaid family leave for those postdocs who may not be covered by
FMLA and may require leave beyond that provided by available paid beneﬁts.
• Work pro-actively with the institution’s Title IX oﬃce to ensure compliance regarding pregnancy protections for postdocs, such as maternity leave oﬀerings, pregnancy safety protocols, and
accountability for equal treatment of pregnant postdocs.
• Ensure that extended family leave or leaves of absence qualify a postdoc for an extension of her
postdoc clock at the institution. Where possible, support postdoc and PI eﬀorts to secure any
needed no-cost extensions on applicable funding.
• Ensure any health insurance beneﬁt includes an aﬀordable option for dependent healthcare for
all postdocs, independent of funding source.
• Consider establishing formal ﬂexible work arrangements or part-time appointments.
• Oﬀer ﬂexible spending accounts or other pre-tax savings options for dependent care expenses to
postdocs.
Family-Friendly Assistance
• Oﬀer postdocs access to aﬀordable on-site childcare services and portable childcare subsidies
usable at any eligible childcare service.
• Oﬀer postdoc recruits any job relocation assistance available for “dual-career” academic couples.
• Provide comprehensive coverage of beneﬁts during orientation or via other tools.
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Services for Postdoctoral Supervisors
• Enhance communication about postdoc policies and procedures.
• Provide resources to postdoctoral supervisors on postdoc policy, particularly family-friendly policies and guidelines.
• Foster mechanisms for limiting the impact on research of a postdoc’s pregnancy or leave period.
Some strategies for institutional leaders to help foster these mechanisms are:
1. Encourage ﬂexible work schedules or oﬀer telework resources that can allow for gradual
return to work.
2. Standardize accommodation strategies and discussions during pregnancy and leave so that
postdocs, supervisors and labs do not have to reinvent the wheel.
3. Consider mini-grants or supplements that could support technical assistance during a
postdoctoral researcher’s leave.
Other Institution-wide Considerations
• Include information on postdoctoral oversight and mentoring issues in leadership training.
• Include postdocs in any institution-wide assessment of climate for women.
• Proactively examine and seek clariﬁcation of governmental policies and practices at the
institution-agency interface for postdocs.
• Consider “permanently” hiring the institution’s postdocs.

Mentoring
• Treat, and reward, mentoring as a “core” part of research.
• Develop structured mentoring programs to encourage multiple mentors for postdocs, which
could encompass one or more of the following:
- One-on-one mentoring.
- Mentoring orientation activities.
- Group-based mentoring.
- Peer mentoring.
- Increased exposure to potential mentors through networking.
• Provide training in mentorship for mentors and mentees.
• Encourage the development of mentoring plans, and the use of other mentoring tools like the
Individual Development Plan (IDP).
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Career and Professional Development
• Establish a coherent postdoctoral training program or curriculum.
• Use the NPA core competencies as a guide for postdoctoral training, at the institutional, departmental or individual level.
• Encourage networking activities for postdocs, which can include networking training and formal
events as well as other networking venues such as postdoctoral associations.
• Provide access to career development resources, including but not limited to:
- Encourage the use of tools for career planning.
- Establish or make available institutional career services for postdocs.
- Oﬀer insight into the faculty search process.
- Oﬀer workshops and resources on career-life balance.
Whether institutions are establishing postdoctoral services for the ﬁrst time or have a wellestablished postdoctoral program, the practices identiﬁed in this resource book and the supporting
overview of the literature oﬀer a starting point for creating, enhancing and motivating institutional
practices that beneﬁt women. Institutions seeking additional guidance on building up general
postdoctoral services are encouraged to contact the NPA or consult other resources such as the
NPA’s Postdoc Oﬃce Toolkit.3 Additional examples of practices and programs in the postdoctoral
community are available at the NPA ADVANCE online clearinghouse of promising practices.4
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APPENDIX A

The Postdoctorate: A Review of the Data
This chapter provides a quick primer on the available data and informs the discussion
about impacts of the current workforce environment on postdoc women.
Postdoctoral scholars are a critical component of the research enterprise in the United States.
They contribute a signiﬁcant proportion of the research produced by research institutions, including a substantial fraction of ﬁrst authors on published papers1 and grant proposals.2 In the life
and physical sciences, the postdoctoral research position has become the de facto next career step
following receipt of the Ph.D.3 and thus the gateway for many to the tenure-track faculty job.
Deﬁnition of a “postdoc”
An individual who has received a doctoral degree (or equivalent) and is engaged in a temporary
and deﬁned period of mentored advanced training to enhance the professional skills and research
independence needed to pursue his or her chosen career path.
— The oﬃcial deﬁnition adopted by the National Institutes of Health and the National Science
Foundation in collaboration with the National Postdoctoral Association.

According to NSF’s 2009 statistics on the science and engineering postdoctoral population, the
majority of postdocs are in the biomedical sciences (67%), with the next largest group in the physical sciences with 15%, followed by engineering 11%4 (see Table 1). These ratios have not changed
dramatically over the past ﬁfteen years.5 One change during this period, however, has been the hiring of postdocs in other ﬁelds outside of the sciences. While the numbers in these other ﬁelds are
small, they demonstrate another recent trend: the number of postdocs has been steadily increasing
across all disciplines.6
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Table 1: Basic characteristics of the U.S. postdoc population
Percent of Total
Femalei

38%

Underrepresented

minoritiesi

With disabilitiesii
Temporary
Academic

residentsiii

8.3%
<1%
54%

disciplinei

Biomedical sciences

67%

Physical sciences

15%

Engineering

11%

Mathematics and computer sciences

2%

Psychology

2%

Social sciences

1%

Sources: (i) WebCASPAR. 2009 NSF-NIH Survey of Graduate Students and
Postdoctorates in Science and Engineering. (accessed October 25, 2011) Biomedical sciences include biological sciences and medical sciences. Physical sciences
include physics, chemistry, astronomy, earth, atmospheric and ocean sciences; (ii)
2005 Sigma Xi Postdoc Survey by all results, all institutions: http://www.sigmaxi.
org/postdoc/all/about_you_short.html (accessed December 1, 2012); (iii) Kang, K.
2012. “Graduate Enrollment in Science and Engineering Grew Substantially in the
Past Decade but Slowed in 2010.” National Science Foundation/National Center
for Science and Engineering Statistics InfoBrief [NSF 12-317] http://www.nsf.gov/
statistics/infbrief/nsf12317/ (accessed December 1, 2012)

The Postdoc Population
The NSF estimates that 38% of postdocs in 2009 were women, a number that has been growing
slowly since 1993 when it was 29%.7 Disaggregating by discipline shows that, while some ﬁelds
were approaching gender parity among their postdocs in 2009, such as psychology with 50% and
biomedical sciences at 44%, engineering and physical sciences were still down at 22% and 24%,
respectively (see Table 2).
For a snapshot of the social demographics of the postdoctoral population we turn to the Sigma Xi
Postdoctoral Survey from 2005.8 That survey found that the majority of postdocs surveyed were
aged between 30 and 35 (58%) and married or partnered (69%). Approximately a third had children, and this fraction was slightly higher for men than for women (for breakdown within sex, see
Table 3). These data underscore the fact that for many postdocs, their postdoctoral years coincide
with the years of family formation. Moreover, for postdoc women this period corresponds to the
typical childbearing years for college-educated women in the United States.9
Another important characteristic for postdocs is citizenship status, especially those who are
working in the United States on non-immigrant visas. Since the early nineties, such international
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Table 2: Female postdocs, by academic discipline
Percent of Total
Female within academic

disciplinei

Psychology

50%

Social sciences

45%

Biomedical sciences

44%

Physical sciences

24%

Engineering

22%

Mathematics and computer sciences

20%

Sources: (i) WebCASPAR. 2009 NSF-NIH Survey of Graduate Students and
Postdoctorates in Science and Engineering. (accessed October 25, 2011) Biomedical
sciences include biological sciences and medical sciences. Physical sciences include
physics, chemistry, astronomy, earth, atmospheric and ocean sciences.

postdocs have comprised a majority of the science and engineering postdocs working in the United
States.10 In 2010, 54% of postdocs were visa holders.11 The representation of women among U.S.
citizens and permanent residents was higher than among temporary residents.12
Perhaps one of the biggest limitations in available postdoc data concerns postdocs who are members of underrepresented groups. NSF found that among science and engineering postdocs who
received their doctorate in the United States, the percentage of underrepresented minorities increased from 2.4% in 1973 to 8.3% in 2008.13 Postdocs with disabilities are estimated at between
1% and 3% of the postdoc population.14

Table 3: Postdoc characteristics, within sex
Females
Age (mean and s.d.)i
Temporary residentii
Married or

partnerediii

With dependent childreniii

Males

34.5

34.7

(4.8)

(4.6)

33%

67%

65%

70%

29%

37%

Sources: (i) 2005 Sigma Xi Postdoc Survey results by gender: http://www.sigmaxi.
org/postdoc/by_gender/about_you_short.html (accessed December 1, 2012) Age
calculated from respondents’ reported year of birth and survey start year of 2005.
(ii) WebCASPAR. 2009 NSF-NIH Survey of Graduate Students and Postdoctorates in Science and Engineering. (accessed October 25, 2011); (iii) 2005 Sigma Xi
Postdoc Survey by all results, all institutions: http://www.sigmaxi.org/postdoc/all/
about_you_short.html (accessed December 1, 2012).
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The Postdoc Career Life Cycle
Career prospects for postdocs have become increasingly uncertain in today’s job market. The
growth in the number of postdocs in the United States has not been accompanied by similar
growth in the number of faculty positions. In fact, comparing the type of employment of recent
doctorate holders at academic institutions over time, the fraction of those in full-time faculty
positions has fallen while the fraction in postdoc positions has grown. In 1973, 74% of doctorates
within three years of receiving their Ph.D. were in faculty positions compared to 13% in postdocs,
but in 2008, only 42% of recent doctorates were in faculty positions compared to 36% in postdocs.15 At the start of their postdoc positions, the majority of postdocs have an interest in becoming faculty or principal investigators,16 but, across all disciplines, less than a third of them obtain
tenure-track positions.17
Not only is the likelihood of starting a postdoc position increasing in most ﬁelds, many postdocs
complete more than one postdoc. Almost a third of the postdocs responding to the 2005 Sigma Xi
survey had already completed one or two postdoc positions prior to their current position.18 Until
a few years ago, the best available data showed that the length of the postdoc was also increasing;19 most recently, it seems to be decreasing. Postdocs responding to the 2005 Sigma Xi Survey
reported a median number of 29 months in total as a postdoc, with more than half of them expecting their current postdoc position to last more than 24 months.20
The ideal length of the postdoc is still an open question. The purpose of the postdoc, according
to a recent NSF survey of current postdocs21 and the NSF/NIH deﬁnition of the postdoc,22 is to
obtain additional advanced, mentored training. As a result, the postdoc applying for faculty jobs
typically has more experience than newly minted Ph.D.s applying right out of graduate school, potentially making faculty job searches increasingly competitive. While there is no consensus on the
ideal length of the postdoc, there seems to be a general sense that it should be long enough to help
a postdoc get that next job but not so long that questions are raised about why that postdoc hasn’t
gotten the next job yet. Postdoc advocates support a limit to the total time spent as a postdoc,23
arguing that it is important to establish a time scale for transition to independence. Often institutions will place a limit on the total time spent as a postdoc,24 after which postdocs must leave the
institution or transition into another job title. Unfortunately, this uncertainty in how long one
should be a postdoc can create challenges for those who may need to take a bit longer for reasons
like childbearing or other family responsibilities as well as those making plans for starting families.
Because the postdoc is considered a training position, often that position does not enjoy the full
range of compensation commensurate with the level of education attained by these researchers. As
of 2008, the most recent year for which we have data, the median salary for a postdoc working in
academia was $42,000, compared to $75,000 for Ph.D. scientists not working as a postdoc.25 By
another measure, the FY2009 stipend scale mandated for NIH-supported Ruth L. Kirschstein
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National Research Service Awards (NRSA) postdoctoral fellows, which many institutions have adopted as the salary minimum for all postdocs,26 started at $37,368 for a new postdoc and reached
a maximum of $51,552 for the most senior postdocs with seven years or more experience (for
FY2012, these have increased to $39,264 and $54,180, respectively). In comparison, in 2009 the
overall U.S. median salary of those aged 25 to 34 with only a bachelor’s degree was $46,437 and for
those with a doctorate degree it was $70,990.27 International postdocs often face lower salaries on
average than domestic postdocs, U.S. citizens, and permanent residents.28
In addition to having relatively low salaries, postdocs tend to lack robust employment beneﬁts.
For example, while the vast majority has employer-provided health insurance, only a minority
has retirement beneﬁts29 or guaranteed baseline paid maternity leave.30 Moreover, provision of
some beneﬁts, for example, eligibility for the Family Medical Leave Act (FMLA), which provides
eligible employees with unpaid, job-protected family leave, depends upon an individual institution’s
treatment of postdoc employment classiﬁcation or limitations such as being employed for more
than 12 months.
Based on a preliminary inquiry conducted by the National Postdoctoral Association (NPA) in
2011, the wide variety of funding mechanisms and employment classiﬁcation of postdocs at the institutional level can often lead to widely disparate beneﬁts for postdocs within the same institution
or even in the same lab, doing the same work.31 While postdocs funded by research grants may
receive full employee beneﬁts at many institutions, postdocs with private funding or fellowships
often fall into a special category that may or may not receive equivalent beneﬁts. The continuing
conﬂict between employee and trainee status for postdocs results in a wide variety of employment
conditions and increased instability for these burgeoning professionals.

Additional Uncertainty for Postdoc Women
Female postdoctoral scholars face additional uncertainties in their career prospects. The relative
fraction of women among scientists has been growing steadily in most ﬁelds, with the share of
women doctoral degree recipients across all science and engineering, and especially in the disaggregated life and social sciences, beginning to reach parity or more.32 Many studies have shown,
however, that the relative fraction of women compared to men in the sciences decreases at every
successive step in the academic career path.33 The 2007 National Research Council report, Beyond
Bias and Barriers: Fulﬁlling the Potential of Women in Academic Science and Engineering, points out
that this decrease appears to be particularly acute in those ﬁelds where the postdoc position is most
common,34 and many other reports point to the greatest losses occurring between receipt of the
Ph.D. and the ﬁrst tenure-track position.35 A 2009 study of postdocs’ career choices found that
while many postdocs of both sexes change their career goal during the postdoc away from “professor with a research emphasis,” this change is more common for women and especially women with
children.36 Therefore, while the job market itself limits the number of postdocs who successfully
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transition into the professoriate, there appear to be additional concerns for women (see Chapter 1
for a discussion of these factors).

Summary
The postdoc is an important career juncture for retention of women as academic career professionals. It becomes increasingly common for recent Ph.D.s to do at least one postdoc, and the total
number of postdocs working in the United States at any given time is also increasing, while the
number of tenure-track faculty positions has not increased correspondently. The coincidence of the
postdoc years with the years of family formation for many postdocs means that postdocs are taking
steps like partnering, having children, and buying houses with little ﬁnancial or career stability and
limited employment beneﬁts. These factors play a signiﬁcant role in the continuation of postdoc
women in this career path.
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APPENDIX B

A Postdoc’s Guide to Pregnancy and Maternity Leave
By Kathleen Flint Ehm, National Postdoctoral Association, and
Amelia Linnemann, University of Wisconsin-Madison
Developed as part of the National Postdoctoral Association’s NPA ADVANCE project
This guide provides general information on pregnancy and maternity leave for postdocs,
including tips for keeping your research going and talking with your supervisor.
This guide is intended primarily for postdoc women who are pregnant or are planning
for pregnancy; expectant postdoc fathers or adopting postdoc parents may want to consult
our forthcoming companion guides on paternity and adoption leave.
These are general recommendations only and may not apply to your speciﬁc situation;
they do not constitute legal advice. Please consult your institution regarding its leave policies
and other beneﬁts. For legal advice, please consult a qualiﬁed attorney.

Suggested Timeline

The appropriate timeline for your own planning may deviate from this due to variations in institutional practice.
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Research Concerns for Your Pregnancy
Day-to-day concerns. First, there are the simple considerations for a pregnant postdoc. For
example, morning sickness, fatigue and other physical limitations might interfere with your daily
work and could make it harder to maintain long research hours.
Research safety. Concerns may arise if your research presents safety hazards to you or your baby,
such as: anesthesia, radiation, chemicals and solvents, extended exposure to extreme loud noises or
vibrations, or some physical activities (like scuba diving, strenuous hiking and climbing, or extended periods of standing and typing). Outside of radiation hazards, there are few national regulations
for pregnancy safety, so be your own advocate and do your homework! Consult with your doctor
as soon as possible about the potential risks of your work environment since some hazards may be
most acute during the ﬁrst trimester. Also talk with your institution’s safety oﬃcials, who may be
able to consult with you conﬁdentially before you declare your pregnancy. You may want to request
an evaluation of hazards to women of child-bearing age prior to conception. If you plan to breastfeed, include a review of any future hazards for breast milk. If modiﬁcations to your research regimen are necessary, try to work out some accommodations with your postdoctoral supervisor and
safety oﬃce. There are a number of resources on occupational safety for pregnant women that can
provide more information; visit http://www.nationalpostdoc.org/policy-22/institutional-policies/
recommended-practices-for-institutions.
Travel. If you must travel to meetings or remote research sites, keep in mind that typically your
doctor will recommend against travel past the seventh month, and many airlines have policies
prohibiting air travel after this time. Your doctor may also restrict travel to some countries.

Your Basic Right to Maternity Leave
Family Medical Leave Act. Some employees are covered by the Family Medical Leave Act
(FMLA), which provides for up to 12 work weeks of unpaid, job-protected maternity leave.
FMLA often has eligibility limitations (such as having been employed for 12 months before it applies), and many postdocs may not qualify. Talk to your institution.
Title VII. Title VII of the Civil Rights Act of 1964 protects employees against sex discrimination,
including pregnancy-related discrimination. Under Title VII, employers must treat pregnancy like
any other temporary disability and cannot discriminate on the basis of pregnancy during hiring/
ﬁring decisions. Not all postdocs, however, will qualify as “employees” for the purposes of this law.
Title IX. Title IX is another provision of this law that protects against sex discrimination at
institutions that receive federal funding. It explicitly protects against pregnancy discrimination
for students and employees,1 requiring that pregnancy be treated as any other disability and, in the
case where no maternity leave program is available, provides for unpaid, job-protected leave for a
“reasonable” period of time. Under Title IX all postdocs, regardless of institutional employment
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classiﬁcation, should be entitled to job-protected, unpaid maternity leave.
Some states also have parental leave policies which can complement these laws, such as California’s Paid Family Leave program (see: http://www.paidfamilyleave.org/).
For more information on laws pertaining to pregnancy and maternity leave, consult the resources
at http://www.nationalpostdoc.org/publications-5/family-friendly.

Maternity Leave and Federal Funding Guidelines
Paid maternity leave. Postdocs supported on investigator grants from agencies such as the Department of Energy (DOE), the National Institutes of Health (NIH), and the National Science
Foundation (NSF) can receive paid maternity leave via fringe or indirect costs. The institution and
its leave policies for comparable employees typically determine how this beneﬁt is oﬀered. Postdocs
supported on individual fellowships, such as NIH’s National Research Service Award (NRSA)
program and NASA’s postdoctoral program, sometimes will have fellowship-speciﬁc maternity
leave guidelines, while others, like most NSF postdoctoral fellowships, may encourage fellows to
follow their institution’s typical practice.
Grant extensions. Most federal agencies will allow at least one no-cost extension of the grant
budget period for reasonable cause, such as absence by key research personnel for maternity or
care giving. Individual fellowships often have speciﬁc policies on funding extensions and leaves of
absence.
Supplemental technical assistance. DOE, NIH, and NSF typically allow grant supplements and
re-budgeting to provide technical support to keep a project going while key personnel are on maternity leave. NIH’s National Institute of Allergy and Infectious Diseases (NIAID) has an explicit
program for this (see: http://www.niaid.nih.gov/researchfunding/traincareer/pages/pctas.aspx).
For more information, NIH and NSF oﬀer speciﬁc guidance on these topics:
• NIH Family-Friendly Initiatives: http://grants.nih.gov/grants/family_friendly.htm
• NSF Career-Life Balance Initiative: http://www.nsf.gov/career-life-balance/
• NSF’s FAQ Related to Dependent Care: http://www.nsf.gov/pubs/2010/nsf10032/nsf10032.jsp
Consult your funding documentation or talk to your program oﬃcer for more detailed guidance.

Maternity Leave and Salary
Research your options. Your options for being paid during maternity leave will vary based on your
institution’s usual practice, your source of funding, and your appointment classiﬁcation. You’ll have
to do some research for your particular situation; below are some common options for leave you
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may have available. For any of these options, ﬁnd out if you must cover your own health insurance
premiums during leave. Talk to your postdoctoral or human resources representative for more
information.
• Sick and/or vacation leave. Find out how much you will have accrued by your due date, keeping
in mind that you may use some up in the interim.
• Short-term disability leave. If you are eligible for short-term disability (STD) insurance, pregnancy can usually be treated as a disability. Typically, STD will pay you a fraction of your salary
for a certain period of time (often six weeks following a vaginal birth and longer with a doctor’s
approval) and may require a waiting period before it starts. It may be possible to supplement
your STD beneﬁt with other paid leave options. Be sure you are oﬃcially enrolled for STD insurance before you become pregnant, otherwise you may not qualify for beneﬁts or receive reduced beneﬁts.
• Institutional paid maternity leave beneﬁt. Some institutions may have an explicit program or leave
beneﬁt allowing a certain period of paid maternity leave independent of standard leave accruals
or disability beneﬁts.
• Speciﬁc leave provisions dictated by your funding source. Some grants and fellowships may have
their own guidelines for maternity or family leave. Consult your paperwork.
• Unpaid, job-protected leave, guaranteed by FMLA and/or Title IX.
Make a maternity-leave salary plan. Do you want to maximize your salary during leave by supplementing disability beneﬁts with sick leave? Do you want to maximize the duration of your leave by
taking a fraction of your salary over a longer period with a combination of disability and sick days?
Could you also extend this period by you, your partner or both of you working part-time? Decide
what you want to do, then make sure you have all the paperwork and instructions in hand. Also,
consider having a contingency plan in the case of complications. For example, if you go on bed
rest three weeks before the birth, this may shave three weeks oﬀ the paid time you spend with your
baby after the birth.
Parental/spousal leave. Find out if your spouse/partner has a parental leave policy and if there are
any limitations. For example, if you both work at the same institution, there may be a cap to the
total, combined time you can each take for extended family or child care leave. If you and your
spouse or partner work at the same institution and you take 8 weeks of unpaid leave under FMLA,
your spouse/partner may only take up to four weeks of FMLA leave, for a combined total of 12
work weeks between the two of you.
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Make a Maternity Research Plan
Try to make a general plan for how your research will continue through your pregnancy and maternity leave and write it down. Such a plan can help keep your research on track and address concerns your supervisor or collaborators might have. Some general considerations for that plan are:
How much can you get done before your delivery? Try to identify some milestones you can reasonably reach before you go on leave, especially ones that require you to physically be at work. Allow
yourself some ﬂexibility here.
Is there anyone who can continue some of your work while you are on leave?
• Collaborators or members of your lab or group might be able to continue some aspects of your
project during your leave, so talk to them in advance.
• A specially hired technician might also be able to continue some of your research. Funds for this
temporary hire could be available through grants, grant supplements or even from your institution, which might oﬀer transitional support to faculty for career interruptions. Find out if your
maternity leave might qualify for such institutional support for your supervisor’s project where
you are the primary supported researcher.
• In all cases, be sure to discuss in advance how credit for this work will be assigned (e.g. acknowledgement or authorship?) and what will happen upon your return (e.g. who now leads the
project? who will continue to work on it?). Consider having these understandings in writing.
Are you willing to do any work from home? Being on leave means you are entitled to spend all
your time recovering and caring for your newborn, instead of working. When considering how
much you might want to do during leave, be mindful of committing yourself to doing work before
you know how feasible it might be. Some tasks you might consider are: paper writing; grant writing; literature review; and conference calls.
Make a backup plan for pregnancy complications. Despite your best-laid plans, complications can
arise. Try to think through some of these in advance. For example: you are put on bed rest before
the delivery; the baby comes much earlier than expected; or you need a longer recovery time after
the delivery.

Make a Plan for Returning to Work
Gradual return to work. You might be able to extend your formal leave by returning to work from
home, or working part time and gradually working up to a full workday. This type of ﬂexibility
may be useful as you balance work with your new responsibilities at home and could help you
maintain productivity when you are sleep-deprived. Find out if your institution has any type of
part-time or ﬂexible time arrangement available to postdocs. If not, talk with your supervisor about
your plans and options.
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Breastfeeding. There is signiﬁcant federal and state support for a woman’s right to express breast
milk at work.2 Although recent 2010 changes to the Fair Labor Standards Act typically do not
apply to postdocs, some state laws will. If you will be breastfeeding, ﬁnd out about available facilities for pumping at work. Does your institution have lactation rooms? Do you have access to other
closed-door space for pumping? Is there a refrigerator available for milk storage? A microwave for
sterilization of pump accessories? Also, identifying a support group for working and breastfeeding
moms may be helpful.
Childcare. Find out about childcare options at your institution (and whether they are available to
you as a postdoc). Some institutions oﬀer subsidies, ﬂexible spending accounts, or other ﬁnancial
assistance for childcare costs. They may also have special programs, such as on-call childcare for
emergencies and sick children or networks for parents. Identifying a back-up caregiver such as a
relative or friend might be useful if your workday or deadlines are inﬂexible or you occasionally
require after-hours care for your child.
Travel. Make a plan for when it is feasible to resume work-related travel. Can your child travel
with you, and are there funds to support bringing a caregiver along? Breastfeeding mothers should
also consider how pumping will ﬁt in with your remote work plans.

Tips on Talking with your Postdoctoral Supervisor
First, consider your supervisor’s perspective. Regardless of how generally supportive a supervisor
may be of your new life change, he or she is likely to experience some concern over the potential
research delays that could be caused by your pregnancy and maternity leave. Although granting
periods can be extended, lack of research progress can jeopardize grant renewals or new funding
requests. Your collective goal will be to limit these risks for all involved.
Know your basic rights. Keep in mind that pregnancy discrimination is illegal. Your pregnancy
should be treated as any other temporary disability, and you should be able to take, at the minimum, job-protected, unpaid maternity leave. The details of how your pregnancy might be accommodated or how to take leave will depend on your funding source and your institution’s policies
and “typical” practices.
Choose a time to talk. Deciding when to tell your supervisor about your pregnancy is a personal
decision that depends upon your speciﬁc circumstances and the impact your pregnancy and maternity leave might have on your work. For example, many expectant parents wait until after the ﬁrst
trimester, when the risk of miscarriage decreases signiﬁcantly. In some cases, ﬁrst trimester safety
or health concerns (like workplace hazards or extreme “morning” sickness) may warrant an earlier
declaration. Ideally, you would like the timing of your declaration to allow suﬃcient time for any
advance preparations needed for your maternity leave or other work accommodations. Once you
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choose a time to talk to your supervisor, try to schedule a private, in-person meeting (i.e., where
you can close the door) that is unlikely to be interrupted.
Share your written maternity research plan. Showing that you have thought through the various
research implications of your pregnancy and leave may help assuage some concerns. Your supervisor may also have helpful suggestions. After you discuss your plan, draft a ﬁnal version that incorporates the outcomes and expectations from your discussion and then give each of you a copy. You
might also consider having each of you sign it to conﬁrm your mutual understanding.
When problems arise. If you are concerned that you might have diﬃculty coming to an understanding with your supervisor, look around for other allies who might be able to assist you. Many
institutions oﬀer advice on conﬂict resolution through the graduate or postdoctoral aﬀairs oﬃce,
human resources, or ombudsman.

Where to Find More Information at Your Institution
For more information on developing a maternity research plan and talking to your supervisor, visit
the NPA Web site and read the article “Advice for Postdocs from a PI: A 7-Step Plan for Family Leave” by Dwayne W. Godwin, Ph.D., Interim Dean, Graduate School of Arts and Sciences,
Wake Forest University.
When looking for information at your institution, keep in mind that there may be no one deﬁnitive source for answers. Below are some suggestions for places that may be helpful.
• Oﬃce of postdoctoral aﬀairs or other oﬃce that has oversight responsibility for postdocs.
• Oﬃce of human resources
• Employee assistance program
• Ombudsman
• Department chair
• Your postdoctoral supervisor or PI
• Postdoc handbook
• Women’s resource center
• Title IX oﬃcer
• Environmental and health safety oﬃce
• Postdoc union representative
Visit the NPA ADVANCE Web site, http://www.nationalpostdoc.org/advance for additional
resources and articles.
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