
     

       Table 1 | Gender and marital status of  
respondents 

 Marital status Women (%) Men (%) 

Single* 33.3 27.5 

 Married,  33.1 28.5 
without children 

 Married,  33.6 44.0 
with children 

         *The group of single persons with children was too small 
         to analyse and was thus not considered. χ2  analysis shows 

        that gender differences with respect to having children are 
  significant, P  =     0.009.‘Married’ includes respondents who 

       were either married or lived with a partner. 
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Falling off  the academic bandwagon 
Women  are  more  likely  to  quit  at  the  postdoc  to  principal  investigator  transition 
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Women  constitute  approximately 
45%  of  the  postdoctoral  fellows 
in  the  biomedical  sciences 

at  universities  and  research  institutions 
in  the  USA,  but  a  much  lower  percent-
age  of  women  hold  faculty  positions. 
In  the  US  National  Institutes  of  Health 
(NIH;  Bethesda,  MD)  Intramural  Research 
Program,  for  example,  women  make  up 
only  29%  of  the  tenure-track  investiga-
tors  and  hold  just  19%  of  the  tenured  sen-
ior  investigator  appointments.  A  similar 
disparity  between  the  ratio  of  men  and 
women  in  independent  faculty  positions 
exists  in  most  academic  institutions  across 
the  USA  (Nelson,  2005;  NSF,  2004,  2006), 
and  statistics  from  Europe  show  a  similar 
trend  of  women  disappearing  from  the 
higher  echelons  of  academia  (EC,  2006). 

The  transition  from  postdoctoral  fellow 
to  faculty  is  a  period  during  which  a  wor-
rying  number  of  women  leave  academic 
research.  Several  recent  surveys  have  tried 
to  identify  factors  that  lead  to  the  attrition 
of  women  from  the  life  sciences  and  engi-
neering  (University  of  California,  2005; 
Princeton  University,  2003;  University  of 
Michigan,  2004;  Baltimore  et  al,  2005), 
but  these  have  not  addressed  the  important 
question:  why  are  female  postdoctoral  fel-
lows  falling  off  the  academic  bandwagon 
in  greater  numbers  than  male  postdoctoral 
fellows? 

During  the  past  ten  years,  the  percent-
age  of  women  in  tenured  positions  at  the 
NIH  increased  slightly,  from  18%  to  19%, 
but  the  percentage  of  women  in  tenure-
track  positions  remained  unchanged. These 
facts  led  to  the  establishment  of  the  Second 
Task  Force  on  the  Status  of  NIH  Intramural 
Women  Scientists.  As  part  of  this  task  force, 

the  Postdoctoral  Fellows  Subcommittee 
set  out  to  identify  factors  that  might  influ-
ence  the  decision  of  female  postdoctoral 
fellows  to  pursue  a  position  as  a  principal 
or  independent  investigator  (PI).  As  several 
studies  have  previously  identified  family 
demands  and  self-confidence  as  factors 
that  generally  draw  women  away  from  the 
workforce  at  large  (Kaplan  &  Granrose, 
1993;  Sears,  2003;  Mason  &  Goulden, 
2004;  Hoonakker  &  Schoepke,  2005),  our 
survey  included  questions  to  determine 
how  these  and  other  factors  affect  young 
female  scientists  in  their  career  choices  at 
the  postdoc  to  PI  transition. 

The  transition  from  postdoctoral 
fellow  to  faculty  is  a  period  during 
which  a  worrying  number  of  
women  leave  academic  research 

More  than  1,300  intramural  postdoc-
toral  fellows  at  the  NIH—from  a  total  of 
2,437—took  part  in  a  web-based  survey. 
Of  these,  43%  were  women  and  57% 
were  men,  which  reflects  the  nationwide 
gender  distribution  of  postdoctoral  fellows 
in  the  biological  sciences  (Nelson,  2005; 
NSF,  2004,  2006).  Although  the  age  distri-
bution  was  the  same  for  men  and  women 
in  this  sample  group,  there  was  a  clear 
difference  between  the  percentage  of 
men  (44%)  and  the  percentage  of  women 
(33.6%)  with  children  (Table  1).  Women 
with  children  are  underrepresented  in  the 
postdoctoral  workforce. 

The substantially lower percentage 
of female PIs could simply indicate that 
women are less likely to consider or pursue 

a career as a PI; therefore, we asked NIH 
fellows what type of career they were con-
sidering. More than two-thirds of the men 
but one-half of the women answered that 
they were considering a PI  position (Fig 1A). 
Among all fellows, those who were married 
with children were the least likely to con-
sider becoming a PI, and within this group, 
women were even less inclined to become 
a PI  than their male counterparts. 

The limited number of faculty positions 
available often requires postdoctoral fel-
lows to persevere through many rounds of 
applications. When respondents were asked 
about their choice of career if they failed to 
obtain a PI  position on their initial attempt, 
we found that 58% of men and 41% of 
women said they would continue to pur-
sue a PI  position (Fig 1B).  Interestingly, both 
female and male respondents from outside 
the USA  showed a greater commitment to 
the PI  career track than their US counter-
parts. Despite this, a gender difference was 
still apparent in the non-US sub-population 
(Fig1B) and, in general, women seem less 
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Fig 1 | Fewer women will pursue a principal investigator position. (A) The responses of female and 

male fellows on the US National Institutes of Health (NIH) Intramural Research Program indicating 

whether they are considering pursuing the principal investigator (PI) career track; P < 0.0001 for gender 

differences in all cases. (B) The responses of fellows indicating whether they would continue to pursue 

a PI position if their first application failed; P < 0.0001 across all responses for gender difference, as well 

as for US (researchers from the USA) and non-US (researchers from outside the USA) responses within 

each gender. 
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likely to persevere on the PI  career path 
than men. The consequence is that, despite 
similar numbers of men and women at the 
postdoctoral level, the pool from which PIs 
are selected contains considerably fewer 
women than men—an imbalance that 
increases with repeated attempts to secure 
a PI  position, as more women drop out in 
subsequent application cycles. 

…more than 21% of  women,  
but only 7% of  men,  said that 
plans to have children or to have 
more children were extremely 
important considerations in 
planning their career 

To identify the specific causes  that 
deter women from following the PI  
track, we asked respondents to rank 

15 factors that could influence their deci-
sion to pursue a position as a PI. There 
was no significant difference between the 
genders in ratings given to factors such as 
competition, managerial duties or the need 
to obtain tenure (Fig 2A; Supplementary 
information online). Interestingly, salary 
level was of greater concern to men than to 
women, but we observed the largest differ-
ences between men and women with refer-
ence to factors related to children, spending 
time with children and spending time with 
other family members. Although a large 
percentage of women rated these factors 
as extremely important or very important 
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to their decision-making, men considered 
them less important (Fig 2A). For example, 
more than 21% of women, but only 7% 
of men, said that plans to have children 
or to have more children were extremely 
important considerations in planning their 
career. Similarly, spending time with family 
members other than children was consid-
ered to be extremely or very important by 
40% of women, but by only 25% of men. 
Remarkably, 57% of married female post-
docs who did not yet have children, and 
more than 36% of single women—com-
pared with 29% and 21% of men, respec-
tively—rated having children as a very or 
extremely important factor influencing their 
career choices. This indicates that more 
women than men foresee family responsi-
bilities as a possible source of conflict with 
their future professional life. 

Finally,  the  travel  requirements  and 
demanding  schedule  of  a  PI  in  academic 
research  were  factors  that  women  weighted 
more  heavily  than  men—perhaps  because 
women  tend  to  have  a  more  direct  role  in 
caring  for  dependents  and  undertaking 
household  management.  Consistent  with 
this,  a  greater  percentage  of  married  women 
(46%),  regardless  of  whether  they  had  chil-
dren,  were  concerned  about  the  burden  of 
a  demanding  schedule  in  comparison  with 
single  women  (35%).  Interestingly,  marital 
status  had  no  influence  on  the  rating  men 
gave  this  factor  (22%  and  21.5%  for  married 
and  single  men,  respectively). 

Another  significant  difference  between 
married  men  and  women  was  the  employ-
ment  status  of  their  spouse.  51%  of  married 
men  and  83%  of  married  women  reported 
having  a  spouse  who  works  40  hours  or  more 
per  week;  conversely,  36%  of  men  and  only 
8%  of  women  had  a  spouse  who  does  not 
work  outside  the  home.  Consistent  with  this, 
day  care  arrangements  also  differed  between 
the  genders:  42.5%  of  men  reported  that  a 
spouse  or  relative  cares  for  their  children 
during  the  day,  but  only  15.5%  of  women 
were  in  such  a  situation.  Similarly,  71.5%  of 
men  and  only  25%  of  women  said  a  spouse 
or  a  relative  took  care  of  any  offspring  after 
school.  The  literature  suggests  that  these  facts 
alone  constitute  a  professional  advantage  for 
male  postdocs  (Kirchmeyer,  2006).  Among 
dual-career  couples,  30–35%  of  respondents 
from  both  genders  said  that  either  they  or 
their  spouse  would  make  career  concessions. 
However,  perhaps  not  surprisingly,  31%  of 
married  women  said  that  they  would  make 
changes  to  accommodate  their  husband’s 
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Fig 2 | Family considerations are important to more women than men. (A) The percentage of respondents 

who rated the indicated factors as very or extremely important in their pursuit (or otherwise) of the principal 

investigator (PI) career track. (B) The responses of married fellows regarding career concessions they are 

willing to make for and expect from their partners. (C) The percentage of respondents who rated the indicated 

factors as very or extremely important to make the PI career track more attractive.All gender differences 

shown, except for competition in the field in panel (A), are statistically significant with P < 0.05. 
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job,  whereas  only  21%  of  the  men  reported 
they  would  do  the  same  for  their  wife’s  career 
(Fig  2B).  Remarkably,  married  men  from  the 
USA  were  only  half  as  likely  as  their  non-US 
counterparts  to  make  concessions  in  their 
career  paths  (see  Supplementary  information 
online).  Furthermore,  30%  of  men  expected 
their  spouse  to  make  concessions  com-
pared  with  just  15%  of  women.  Therefore, 
it  appears  that  women  fellows  face  family  
challenges  not  equally  shared  by  men. 

To  assess  the  professional  preparation 
of  fellows,  we  asked  respondents  to 
rate  themselves  in  several  traits.  The 

majority  of  both  male  and  female  fellows 
thought  that  they  had  adequate  levels  of 
creativity,  competitive  drive,  assertiveness, 
passion  for  science  and  experimental  skills. 
Women  felt  moderately  better  prepared  in 
communication  and  oral  presentation  skills 
than  men,  yet  reported  slightly  less  ade-
quacy  in  all  other  areas  (see  Supplementary 
information  online). 

…31% of  married women said 
that they would make changes to 
accommodate their husband’s 
job,  whereas only 21% of  the men 
reported they would do the same 
for their wife’s career 

Despite  a  similar  self-assessment  of  pro-
fessional  skills  across  the  two  genders,  more 
than  59%  of  men,  but  only  40%  of  women, 
were  confident  that  they  would  obtain  a 
PI  position.  This  tendency  of  women  to 
express  lower  confidence  in  their  skills  was 
illustrated  further  by  their  lower  expecta-
tions  of  obtaining  tenure.  Assuming  they 
were  granted  a  PI  position,  55%  of  men, 
but  only  43%  of  women,  were  highly  con-
fident  that  they  would  achieve  tenure,  and 
this  gender-based  difference  increased  if 
only  fellows  from  the  USA  were  considered 
(see  Supplementary  information  online). 
Whether  this  lower  confidence  originates 
from  foreseen  future  challenges  that  affect 
women  more  than  men—such  as  child-
bearing,  child  care  and/or  a  less  favourable 
professional environment—or whether they 
indicate  that  women  underestimate  their 
professional  ability,  is  an  important  question 
that  requires  further  study. 

We  also  uncovered  other  gender  differ-
ences  related  to  the  work  environment  that 
might  have  real—albeit  less  direct—effects 

on  career  decisions  and  professional  out-
look.  The  most  important  factor  was  whether 
the  fellow  had  a  project  that  he  or  she  could 
take  with  them  when  becoming  a  PI;  67% 
of  men  and  48%  of  women  answered  this 
question  affirmatively  and,  in  addition,  14% 
of  men  and  9%  of  women  reported  hav-
ing  dedicated  technical  help  in  their  cur-
rent  research.  By  contrast,  when  asked  if 
their  present  PI  was  receptive  to  their  family 
responsibilities,  86%  of  male  respondents 
and  83%  of  female  respondents  answered 
yes,  and  both  men  and  women  reported 

equal  levels  of  support  from  the  NIH  and 
their  PI  to  undertake  professional  activities 
such  as  attending  conferences, taking courses 
and  writing  review  articles.  Therefore,  there 
are  some  gender  disparities  in  the  work 
environment  during  the  postdoctoral  years, 
which  might  have  a  cumulative  negative 
influence  on  the  future  career  opportunities  
or  career  choices  of  women. 

To  define  the  concerns  of  both  men  and 
women  when  choosing  a  career  path,  we 
asked  fellows  to  rate  factors  that  would  influ-
ence  their  likelihood  to  pursue  a  position 
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Whether this lower confidence 
originates from foreseen future 
challenges that affect women 
more than men […] or whether 
they indicate that women 
underestimate their professional 
ability,  is an important question 
that requires further study 

as  a  PI.  In  particular,  we  wanted  to  identify 
areas  that  could  potentially  be  addressed  by 
institutions  themselves.  No  gender-based  dif-
ferences  were  found  in  the  reported  need  for 
greater  support  from  a  mentor,  or  for  better 
grant-writing  and  negotiation  skills.  A  larger 
percentage  of  men  than  women  reported  that 
a  higher  salary  would  be  a  facilitating  factor. 
By  contrast,  crucial  factors  in  making  a  PI  
position  more  attractive  to  women  included 
the  availability  of  affordable  child  care,  a 
job  located  near  their  spouse’s  employment 
and  the  possibility  of  working  flexible  or 
part-time  hours  (Fig  2C).  The  considerations 
of  a  large  percentage  of  women  are  substan-
tially  different  from  those  of  men  and  revolve 
around  family  issues—a  difference  that  aca-
demic  institutions  that  are  recruiting  quali-
fied  women  candidates  should  take  into 
account  during  the  hiring  process. 

The  recent  report,  Beyond  Bias  and 
Barriers:  Fulfilling  the  Potential  of 
Women  in  Academic  Science  and 

Engineering,  from  the  US  National  Science 
Foundation  (NSF,  Washington,  DC,  USA), 
called  attention  to  the  serious  problem 
faced  by  the  scientific  community  in  the 
USA:  the  loss  of  highly  trained  women, 
who  constitute  an  essential  part  of  the 
scientific  workforce  and  of  the  nation’s 
resources  (NSF,  2004;  COSEPUP,  2007). 
But  the  problem  is  not  only  serious  for  the 
USA;  other  advanced  nations  have  recog-
nized  similar  trends  and  worry  that  they 
are  losing  an  essential  part  of  the  trained 
workforce  (EC,  2003).  The  European 
Commission  has  acknowledged,  “[…]  that 
the  EU’s  research  capacity  will  be  diffi-
cult  to  sustain  and  impossible  to  increase 
according  to  the  ambitious  plans  that  have 
been  set,  if  intellectual  resources  are  not 
drawn  from  those  with  appropriate  abilities 
and  attainment  on  a  more  equitable  basis 
than  they  are  at  present”  (EC,  2006). 

In  our  study,  we  found  that  part  of  this 
problem  originates  from  the  reluctance  of 
women  to  pursue  a  career  as  an  independent 

researcher  given  the  unique  challenges  that 
they  face.  We  have  identified  that  family  con-
siderations  are  a  major  deterrent,  a  finding 
that  is  consistent  with  other  studies.  Research 
institutes must therefore recognize that female 
postdoctoral  fellows  still  face  dilemmas  that 
are  universally  shared  by  women  throughout 
the  workplace—no  matter  how  extensive 
their  training  and  their  commitment.  Female 
fellows  also  share  a  less  optimistic  outlook 
about  their  future  success  as  PIs.  This  lack 
of  confidence  might  relate  to  the  additional 
challenges  that  they  face  in  combining  family 
life  and  a  career,  or  could  reflect  subtle  dis-
parities  they  have  experienced  as  fellows  or 
throughout  their  early  careers.  A  priori,  one 
could  imagine  that  female  postdoctoral  fel-
lows  who  had  trained  for  more  than  8  years 
before  taking  up  their  first  postdoc  position 
would  have  already  dealt  with  and  resolved 
self-confidence  issues—but  this  does  not 
seem  to  be  the  case. 

The  mentoring  and  training  of  fellows 
should  therefore  take  into  account  the 
particular  needs  of  women.  Most  young 
female  scientists  have  male  mentors  and 
lack  female  career  role  models.  At  the  NIH, 
for  example,  77%  of  women  reported  that 
both  their  current  and  previous  mentor/ 
supervisor  were  men.  It  is  not  surprising 
then  that  female  postdocs  question  their 
ability  to  succeed  in  the  PI  track  because 
they  see  so  few  senior  women  ahead  of 
them.  In  particular,  the  paucity  of  senior 
female  PIs  who  have  successfully  com-
bined  their  career  and  family  might  act  as  a 
deterrent  to  junior  female  scientists—espe-
cially  to  those  who  plan  to  have  children 
after  their  postdoctoral  fellowship—and 
weaken  their  confidence  further. 

Academic institutions should there-
fore make greater efforts to pro-
mote informal trans-institutional 

interactions between postdoctoral fellows 
and senior scientists, and avail trainees of 
discussions that go beyond benchwork. 
Furthermore, all PIs should give special 
attention to cases where capable and tal-
ented postdocs forgo the PI  track owing 
to issues of confidence or their ability to 
combine work and family. As the majority 
of PIs are men, they must actively commit 
themselves to helping female postdocs find 
creative ways to resolve career conflicts. 
Removing the obstacles or conflicts that 
female postdocs have themselves defined 
as hindering their future scientific academic 
participation should be the priority. 

Our  survey  also  revealed  that  many 
women  would  consider  taking  a  part-time  PI  
position  (Fig  2C,  Supplementary  information 
online).  Research  institutions  and  universities 
should  therefore  consider  part-time  or  job-
sharing  positions,  on  either  a  temporary  or 
permanent  basis,  along  with  the  appropriate 
funding  and  tenure  mechanisms  to  accom-
modate  and  support  these  options.  Institutes 
and  funding  agencies  should  also  consider 
additional  funding  opportunities  to  support 
a  greater  number  of  semi-independent  posi-
tions,  as  well  as  re-entry  research  positions 
after  a  partial  or  full  absence  for  family  or 
personal  reasons.  These  could  include  grant 
supplements  to  bring  a  qualified  spouse  on 
board  to  participate  in  an  independent  or 
associated  scientific  project.  Scientific  confer-
ences  and  workshops  could  consider  making 
child-care  facilities  available,  which  would 
alleviate  some  of  the  difficulties  associated 
with  professional  travel.  These  and  other  
family-friendly  policies  and  job  arrangements 
should  be  promoted  by  and  highly  advertised 
by  institutions.  This  will  encourage  other  uni-
versities  and  research  institutes  to  examine 
and  improve  their  existing  policies,  and  it  is 
likely  to  increase  the  female  applicant  pool 
from  which  to  choose  PIs. 

Research  institutes  must 
[…]  recognize  that  female 
postdoctoral  fellows  still  face 
dilemmas  that  are  universally 
shared  by  women  throughout 
the  workplace… 

The  first  years  of  a  PI  position  are  far  less 
forgiving  than  earlier  stages  of  an  academic 
research  career.  To  increase  the  overall 
retention  of  women  on  the  PI  track,  institu-
tions  could  consider  empowering  women  to 
have  children  earlier  in  life—for  example,  by 
providing  high-quality  and  affordable  child-
care  to  postdoctoral  fellows  and  graduate 
students.  The  percentage  of  childless  men 
and  women  between  the  ages  of  30  and  34 
is  approximately  38%  and  25%,  respec-
tively,  according  to  the  US  Census  Bureau 
(US  Census  Bureau,  1992,  2004). This  differs 
greatly  from  the  situation  among  US  fellows 
at  the  NIH  in  this  age  group—the  largest  age 
group  in  our  study—in  which  65%  of  men 
and  75%  of  women  did  not  have  children. 
For  many  fellows  embarking  on  the  PI  track, 
this  means  that  starting  a  family  is  likely  to 
coincide  with  establishing  an  independent 
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research  programme.  Our  findings  indicate 
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accept the needs of  women and 
men who wish to combine family 
and scientific careers 

But  policies  and  incentives  alone  are  not 
sufficient;  the  scientific  culture  itself  needs 
to  change  and  accept  the  needs  of  women 
and  men  who  wish  to  combine  family  and 
scientific  careers.  As  has  been  illustrated  by 
the  University  of  California’s  survey,  hav-
ing  family-friendly  policies,  such  as  ten-
ure  clock  extension,  is  not  enough  (Mason 
et  al,  2005).  In  the  current  research  climate, 
extending  the  tenure  track  is  perceived  as 
being  harmful  to  one’s  career  development 
and  promotion  (Bhattarcharjee,  2004; 
Ward  &  Wolf-Wendel,  2004).  Institutions 
and  individuals  therefore  need  to  fully 
accept  family-friendly  policies  that  nei-
ther  directly  nor  indirectly  punish  those 
who  legitimately  wish  to  use  them.  If  it  is 
to  remain  healthy,  balanced  and  effective, 
the  scientific  community  should  wake  up 
to  the  needs  of  female  PIs  by  fully  sup-
porting—in  both  theory  and  practice— 
initiatives  and  policies  that  address  the 
problems  faced  by  women  who  could  take 
up  an  independent  position.  Targeting  this 
population  of  scientists  will  increase  the 
number  of  women  entering  the  PI  track 
and  will  ultimately  result  in  an  increase 
in  the  number  of  women  who  hold  senior 
positions—thus  sustaining  the  involvement 
of  women  in  academic  science  through 
future  generations. 

Supplementary  information  is  available  at 
EMBO  reports  online  (http://emboreports.org) 
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