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STRESS AND UNCERTAINTY DRAG
DOWN STUDENT SATISFACTION

PhD and master’s students struggle with work-life balance and support for
training and mental health, finds Nature’s 2022 survey. By Chris Woolston

aced with financial hardships, multiple
demands on their time and uncertain
career prospects, some graduate stu-
dents are losing faith in their chosen
career path. In Nature’s 2022 global sur-
vey of graduate students — its sixth such sur-
vey since 2011 and thefirst toinclude master’s
students — just 62% of respondents say they
are satisfied with their current programme, a
notabledrop from 71%in 2019, the last time we
surveyed PhD students. Half of respondentsin
the current survey say that their satisfaction

has declined since starting their programme.
The survey involved 3,253 self-selected
respondents around the world (see https://
doi.org/10.6084/m9.figshare.21277575).
Thirty-five per cent of responses came from
Europe, 28% from North America, and 24%
from Asia. The rest were spread roughly
equally between South America, Africa and
Australasia. Fifty-six per cent of respondents
identified as female, and 42% as male. Master’s
students accounted for nearly one-quarter of
allresponses, asignificant showing foragroup
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that has historically been understudied and,
arguably, underappreciated.

Through survey answers and free-text
comments (see ‘Snapshots of the ups and
downs of graduate life’), respondents shared
their thoughts on their master’s or PhD pro-
gramme and their quality of life. The results
underscore widespread challenges that, for
some, threatento derail their training, includ-
ing high stress levels, poor work-life balance
and struggles with anxiety or depression (see
‘Challenges and obstacles’).
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Survey responses offer an insight into
what works in graduate-student training
worldwide — and what needs to change, says
Katelyn Cooper, a biology-higher-educa-
tion researcher at Arizona State University
in Tempe, who reviewed the results. The
decline in rates of satisfaction since 2019 are
of particular concern, she says. “We shouldn’t
be satisfied with 62%” of respondents being
content with their programme, “especially
given how long people commit to graduate
school”, she says. “We need to do better.”

Institutions, Cooper says, need to take steps
to make students more financially secure and
better prepared for future careers, and help
them to feel supported more effectively dur-
ing times of stress. “We’re a long way from
where we need to be, given how important
itis to produce scientists,” she adds. “If this
keepsup, wearen’tgoingtobe able to produce
enough people who are excited about tackling
the world’s most difficult problems.”

Expectations versus reality

Challenges aside, most students feel they
are on the right path. Seventy-six per cent of
respondents say they are satisfied with their
decisionto pursue agraduate degree, includ-
ing 21% who are “extremely satisfied” with
their decision. More than half (56%) say that

Xiangkun Cao did his PhD at Cornell
University in Ithaca, New York.

their programme is living up to expectations
and 10% say that it is exceeding them. When
asked to select from alist of things they like
most about their programme, the majority of
students note theintellectual challenge (63%)
and working with interesting and bright peo-
ple (59%).

Snapshots oftheupsand
downs of graduate life

Still, more than one-third (35%) of respond-
ents say that their programme doesn’t meet
their original expectations. For many, the
ongoing COVID-19 pandemic and the result-
ing shutdowns and disruptions have con-
tributed to souring attitudes. Sixty-five per
cent of respondents say that the pandemic
has negatively impacted the quality of their
programme. The most commonly cited rea-
sons for this are a lack of social support and
peerinteraction; alack of networking oppor-
tunities and in-person events; and disruption
of coursework and research. “COVID inter-
rupted a lot of social aspects of grad school
that are very protective of mental health,”
Cooper says.

The survey results underscore the enor-
mous effort that goes into pursuing an
advanced degree. For most, it’s a full-time
endeavour. Seventy per cent of respondents
say they spend more than 40 hours aweek on
their programme, and nearly half agree with
the statement “There is along-hours culture
at my university, including sometimes work-
ing through the night.” Forty-one per cent say

they are very concerned about the difficulty of

maintaining a decent work-life balance. Inthe
commentsection of the survey, a PhD student
inltaly says that he never really has time offand
that his adviser calls him on weekends. Just

Free-text comments in Nature's survey of
graduate researchers worldwide detailed
the downsides — and a few of the upsides —
of their day-to-day lives at work. Comments
have been lightly edited for length and
clarity, and, when necessary, translated
into English.

We really need to stop running like crazy
people to be the first, the best, the one with
the most publications. We need to focus
again on the true end goal: finding solutions
for problems to help people, patients, our
world. Stop competing, start collaborating.
It's up to us to stand on the barricades!

PhD student, Belgium.

| think the PhD system is exploitive of
graduate students. Horrible situations just
get swept under the rug. After filing an
official complaint regarding harassment,

it took more than six months to receive a
response that basically said, “We will do
nothing as this professor has tenure.” What a
ridiculous system that is so stacked against
students. It is turning bright young scientists
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into depressed and anxious people.
PhD student, Switzerland.

The intellectual stimulation and positive
impact of my peers are the only reasons I've
got through the PhD. Nearly everyone | know
has had mental-health issues as a result of
their studies. Nobody in power values the
process of actually doing good science,
only getting high-impact publications.

PhD student, United Kingdom.

Every lab I've ever been in has been terribly
managed, with multiple lab members

doing nothing or flailing because of lack of
attention from senior staff. After seeing what
I've seen, | fully think that academic research
is broken and needs major overhauls.

PhD student, United States.

| was always interested in pursuing an
academic career, but my supervisor killed
this desire by expecting far too much,
pushing me into burnout last year, and by
not supporting me when | got started again.
PhD student, Belgium.
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PhD students at my institution take on lots
of (non-voluntary, non-paid) mentoring

of undergraduates, master’s and even
younger PhD students. Yet, we are given no
training, support or guidance at all. | wish
this contribution by PhD students was more
widely recognized.

PhD student, United Kingdom.

Overall, I'm still glad that | went for a PhD in
my institution and current lab. I'll emerge
with broken mental health (that’s partly the
PhD’s fault and partly the global pandemic
situation), and a lot more insights about my
professional needs and style. I've learned,
and | am exhausted.

PhD student, Japan.

It is a crazy, funny, exhausting, worthy,
painful, exciting adventure. It makes you
grow scientifically and as a person. Changing
your interests, plans and mind before, during
and after the degree journey is totally OK.
Your value is not tied to starting or having
that degree.

PhD student, United States.
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over one-third (34%) of respondents agreed
that their university supports agood work-life
balance.

The many tasks required of graduate stu-
dents can be a major source of stress, says
Cooper, who co-authored a 2021 study that
looked at the impacts of research, teaching
and other duties on mental health (L. E. Gin
etal. CBE LifeSci. Educ.20,ar41;2021). It found
that failed experiments, negative feedback
from supervisors and social isolation can
deepen depression. Even though teaching
classes canadd greatly to agraduate student’s
workload, Cooper and her co-authors found
that the sense of accomplishment that comes
frominstructing others canactually be abuffer
against mental-health problems. “Teaching
seems to be one of the only opportunities for
consistent positive reinforcementin graduate
school,” she says.

Oneoutoffivestudentsreports having care
duties for children or adults, an extraresponsi-
bility that cangreatly add to theemotional and
financial strain of graduate school. Insuchsitu-
ations, support fromaninstitution or funding
body can make a huge difference, says Colleen
Limegrover, who hopes to complete her PhD
programme by the end of the year at the Uni-
versity of Cambridge, UK. Limegrover, who is
supported by a Gates Cambridge Scholarship,
was able to go on paid maternity leave after she
hadachildin 2020, aluxury thatisunavailable
to many other graduate students.

Shewasalso able to afford childcare outside
the home. “My livelihood and mental health
have been great,” she says. “That’s because
of the support of my funding body.” (Editor’s
note: We’ll take a closer look at salaries and
financial support in next week’s story.) She
knows other parents who have to manage their
PhDs without the benefit of such childcare.
“Thatreallyimpacts the way you see your pro-
gramme,” she says.

A spotlight on mental health

Mental healthremainsa crucialissue intoday’s
graduate programmes. One-third of respond-
ents report that they have already received
help for anxiety or depression caused by their
graduate-school work. Another 21% say they
want help but have yet to receive it. Less than
one-third (29%) of respondents agree that
“mental-health and well-being services at my
university are tailored and appropriate to the
needs of graduate students”. “There’s still a
stigma surrounding mental healthinscience,”
Coopersays. “Thefirststepis feeling comfort-
able seeking help, butyou alsohavetobeable
tofinditand afford it.”

Survey respondents confirm that bully-
ing is an ongoing problem in academia (see
‘Mistreated students’). Eighteen per cent of
respondents say that they have personally
experienced bullying in their programme,
down slightly from 21% in the 2019 survey. Of

CHALLENGES AND OBSTACLES

Nature's survey of graduate students highlights the rewards and challenges of scientific
training. Despite financial struggles, long work hours and widespread mental-health
issues, the majority of respondents are still satisfied with their programmes.

What concerns have you had since you started your graduate degree?

smenticarser rospeors I
employment/career prospects
Concern about my mental health as a

result of undertaking a graduate degree _

Inability to finish my studies in
the time period | had set out to

Political landscape

Uncertainty about the value
of a graduate degree

How satisfied are you with your
graduate degree experience?

On average, how many hours a week do you
typically spend on your graduate degree?

M Master's ® PhD

Satisfied §]
60 5
9]
2
9]
veutral I 2
|15 8
Dissatisfied m <N 21-30 41-50 61-70 >80
m Number of hours per week

Which of the following would you say are the most difficult
for graduate students in the country where you are studying?t

Overall cost of living

Finding a permanent job after
completing my education

Work-life balance
Lack of affordable housing

Learning what career possibilities exist

Living as an international
student in another country

Future student debt

Have you ever received help for anxiety or depression linked to your studies?

Prefer not
to say

M Yes | want help/have asked for help

but have not yet received it

| want help but have B No
not yet sought it

Master’s 24%

PhD 36%

Did you seek help for anxiety or depression within your institution?*

Yes, but | didn't
feel supported

Prefer not
to say

B | wanted to, but there
was none available

M Yes, it was
helpful

No, I sought
help elsewhere

Master's 33%

PhD 37%

What would you do differently right now if you were starting your graduate degree?
Change university/institution

Change supervisor

Change area of study

Not pursue a graduate degree at all

Approach learning differently . 2

tRespondents could select more than one option.
*Some percentages do not add up to 100% because of rounding.

Other
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MISTREATED STUDENTS

Bullying, harassment and discrimination remain persistent problems in graduate education, but
not all targets feel capable of speaking out. Supervisors are the most common perpetrators of
bullying. Discrimination, where it exists, is most likely to be on the basis of gender or race.

Do you feel that you
have experienced
bullying during your

Do you feel able to speak
out about your experiences
of bullying without

Do you feel that you have
experienced discrimination
or harassment during

graduate degree? personal repercussions?* your graduate degree?

Prefer not — Yes18%  Unsure Yes 26%  Prefer not — Yes 20%
to say 3% r 18% “ r to say 3% F

No 79% — No 77% —

Who was the perpetrator?t
et e, IR
staff member

Postdoc I 3

Another student

Online troll I 2

Other E

Prefer not to say I 2

Which of the following have you experienced?t

Racial discrimination m

or harassment
Sexual harassment

Age discrimination
Disability
discrimination

*Some percentages do not add up to 100% because of rounding.
tRespondents could select more than one option.

those who say they have experienced bullying,
just over one-quarter (26%) say that they felt
free tospeak out about their situation without
fear of personal or professional repercussions.
“When I started my PhD, I was bullied by my
supervisor for ayear,” writes abioscience stu-
dentin the United Kingdom in the comment
section of the survey. “Colleagues around me
who saw what was happening wrote it off as
beingthe cultureinacademia.lwishI'd known
it didn’t have to be [that way] and that I could
change my supervisory team.”

Supervisors: good and otherwise

The relationship between graduate students
and their supervisorsisacrucial component of
any programme. When asked what they would
do differently if they could start again, more
than one-fifth (22%) of respondents say they
would change their supervisor and more than
one-quarter (26%) say they would change their
institution. APhD student in the United States
says he wished he’d known that “abad adviser
will ruin your education experience and pros-
pects”.APhD studentin Australiacomments:
“Supervisor/lab group is everything. Topic/
field doesn’t matter. The environment you
work in is most important to help you get
through the graduate degree.”

Students’ relationships with their supervi-
sors was a recurring theme throughout the
survey. Nearly two-thirds (65%) of respond-
ents say that they are satisfied overall with
their relationship with their adviser, and 72%
ofrespondents are satisfied with their degree
ofindependence.
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Xiangkun Cao, now a postdoctoral
researcher at the Massachusetts Institute of
Technology in Cambridge, responded to the
survey shortly after earning his PhD in engi-
neering at Cornell University in Ithaca, New
York. He says that his supervisor was key to
his ultimate success. At the start of the pro-
gramme, he struggled with some of the ques-
tions that countless graduate students before
him had faced. Had he made theright choice?
And if it was the right choice, why did he feel
somiserable?

Cao,whogoes by thenameElvis, didn’t think

NATURE’S GRADUATE
STUDENT SURVEY

This article is the first of six linked to
Nature’s global survey of graduate
students. Further articles are scheduled for
the weeks to follow, including explorations
of master’s students’ responses; financial
issues, career prospects and mobility
issues for all respondents; and other
aspects of graduate-student life worldwide.
The survey was created with Shift
Learning, a market-research company
in London, and was advertised on
nature.com, in Springer Nature digital
products and through e-mail campaigns. It
was offered in English, Mandarin Chinese,
Spanish, French and Portuguese. The full
survey data sets are available at https://doi.
org/10.6084/m9.figshare.21277575.
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he fitted in with his research group. He also
wasn’t sure where his career was headed, and
hedidn’t feel comfortableinasmall New York
town far from China, his home nation. “I had
lostall of my confidence, and I couldn’tsleep,”
he says. “When I called home, | pretended
everything was fine. But I was suffering.”

Instead of quitting, Cao found his place and
his calling by switching to a different group at
Cornell. He started studying carbon capture,
potential planet-saving technologies that also
saved his love of graduate school. Cao’s PhD
work on artificial photosynthesis landed him
onthe prestigious Forbes magazine ‘30 Under
30’ list — of people whom magazine editors
consider leaders in their field — in 2019.

Cao says that he wasn’t aware of any
mental-health services during his depres-
sion in the early days of his programme in
2016. But he did find a different sort of help.
He shared his troubles with a graduate ‘field
assistant’,an adviser at Cornell who works as
aliaison between students and faculty mem-
bers. That assistant connected him with the
director of graduate studies, who helped
him to switch labs and start again with a new
supervisor. Cao discussed this process and his
experience of mental-health challengesin a
commentary earlier this year (Z. F. Murguia
Burton and X. E. Cao Nature Rev. Mater. 7,
421-423;2022).

Noregret

Joanna Nowacka, a fourth-year PhD student
who is close to wrapping up her programme
at Miltenyi Biotec, abiotechnology company
inBergisch Gladbach, Germany, doesn’t regret
her decision to pursue agraduate degree. “I'm
perfectly happy and satisfied withmy PhD,” she
says. But, unlike the great majority of respond-
ents, she’s training atacompany rather than a
university. That, she says, has a lot to do with
her satisfaction.

Like many other students who are nearing
the end of their PhDs, she’s currently working
onathesis, but, by contrast, she does not have
to worry much about publications. “l don’t
have as much pressure as my colleagues in
academia,” she says. “The pressureinacademia
canbevery high —the pressure to publish, the
pressure to get results that are publishable.”
In her position, she can focus more on her
project (the details of which, she says, are
proprietary).

Struggles and regrets are part of gradu-
ate-student life, but more than40% of respond-
ents say that they wouldn’t change anything
abouttheir programme. Thatincludes Cao.He
once feared that pursuing a PhD was the big-
gest mistake of his life, but, for him, it turned
out to be along, challenging step in the right
direction. “I've been very fortunate,” he says.

Chris Woolston is a freelance writer in Billings,
Montana.



