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A 1994 photograph shows the altar in Ntarama Church, where more than 5,000 people were murdered during the genocide against the Tutsi.

AFTER THE GENOCIDE:
WHAT SCIENTISTS ARE
LEARNING FROMRWANDA

Thirty years after the genocide against the Tutsiin Rwanda,
researchers are gaining insights that could help to prevent
other atrocities and enable healing. By Nisha Gaind

Kigali, Rwanda

he church at Ntarama, a 45-minute
drive south of Rwanda’s capital,
Kigali, is ared-brick building about
20 metres long by 5 metres wide.
Inside are features seen in Catholic
churches around the world: pews
for congregation members, an altar,
stained-glass windows and a cross
adorningtheentrance. Thentherearethescars
of the unimaginable: piles of blood-stained
clothing hanging along the walls and glass
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cabinets containing more than 260 human
skulls, many fractured or shattered, some with
rusted weaponsstill penetrating them. Nearby,
wooden sticks and roughly carved clubs lean
against the altar.

Ntarama is the site of one of the many
massacres that occurred during the 1994 gen-
ocide against the Tutsiin Rwanda — one of the
worst atrocities of the late twentieth century.
Starting on 7 April that year, in 100 days of
horrifying violence, members of the Hutu eth-
nic group systematically killed an estimated
800,000 Tutsi — or more than one million,

according to the Rwandan government and
other sources. Thekillers ranged from militias
to ordinary citizens, with neighbours turning
onneighbours. Many moderate Hutu and some
of the Twa minority group were also killed.

More than 5,000 Tutsi were murdered at
Ntarama, among them babies, children and
pregnant women, many of whom were raped
before they wereKkilled, says Evode Ngombwa,
site manager at the Ntarama Genocide Memo-
rial, one of six sites in Rwanda that commemo-
rate the atrocity. “People used money to bribe
the perpetrators so that they could choose the
way of being eliminated. Instead of killing
them with machetes, they could choose tobe
shot,” says Ngombwa as he walks me through
the church. With more remains being found
eachyear, about 6,000 people are now buried
there in mass graves.

This month, Rwanda and the world begin
commemorations to mark 30 years since the
start of this atrocity. The genocide is now one
of the most studied of its kind. Research-
ers from social and political scientists to
mental-health specialists, geneticists and
neuroscientists have investigated the event
and its aftermath in a way that hadn’t been
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possible for previous atrocities.

Thisworkis especiallyimportant nowinlight
of violent crises in several parts of the world,
including in Ukraine, Israel and Gaza, Sudan
and the Democratic Republic of the Congo.
Although there is debate about whether these
conflicts meet the definition of genocide,
some share similar characteristics. Research
conductedintoatrocities suchasthe genocide
in Rwanda can help to inform responses and
longer-term approaches to healing.

Despite the difficulties of these studies,
researchers say that they are working towards
developing a theory of genocide and the con-
ditions that spur mass violence. They are pro-
viding guidance for first responders, aswell as
thoseinvolvedinpeacebuilding and supporting
survivors of other systematic mass murders
and of war. Some of their approaches have
been used in other conflicts. And the research
onRwandais offering lessons for how scholars
canimprove studies of similar events.

“Genocide studies are important,” says Phil
Clark, an international-politics researcher at
SOAS, part of the University of London, who has
studied Rwanda for more thantwo decades. “If
we canstart tounderstand why and how geno-
cides happen, and especially if we can compare
genocides across the world, we should ideally
be able to build a general theory of how these
terrible events are even possible.”

Oneofthelessons emerging from Rwandais
the importance of involving — and supporting
—localresearchers, whose work, language skills
andaccess to traumatized communities canbe
essential for understanding theroots of violence
andthebest techniques for reconciliation. This
canbe difficult —in Rwanda’s case because the
genocide wiped out almostits entireacademic
community. Now, through programmes aimed
atelevating local scholars’ voices, their work is
finally reaching awider audience.

Patterns of violence

Before 1994, the field of genocide studies was
dominated by the Holocaust — the system-
atic killing of 6 million Jewish people by Nazi
Germany during the Second World War. “It’s
onlyin the last 20 years that other genocides
have entered the discussion,” says Clark. But
research on Rwanda didn’t start immediately.
“It was only maybe 10-15 years after the geno-
cide that scholars started toreally interrogate
this question of what drove hundreds of thou-
sands of everyday civilians to participate in
mass violence.”

Scholarssay thatit’simportant not to forget
the genocide’s strong link to colonialism in
Rwanda. Inthe early 1900s, Belgian colonizers
beganformally dividing Rwandan peopleinto
social classes: Hutu, Tutsi and Twa. Designa-
tions were often based on pseudoscientific
ideas, including phrenology and arbitrary
observations, such as how many cattle a per-
sonowned. Ethnictensions between Hutu and

Tutsiintensified over the decades and several
massacres of Tutsioccurred inthe period lead-
ingup to1994. This set the stage for adescent
into genocide — alegal term that is defined
by the perpetration of certain crimes thatare
intended to destroy a particular group, and is
codified by the United Nations’ 1948 Genocide
Convention.

Each genocide is unique, says Timothy
Longman, apolitical scientist at Boston Univer-
sityin Massachusetts, who first went toRwanda
in 1992 and returned in 1995 as a researcher
with Human Rights Watch, an international
non-governmental organization that was one
of thefirst to investigate the event. “But there

“You will see people
whofall, who are
agitated, whocry.”

also are some common patterns,” he says.
Researchers canlearnalotfromstudying cases
such asRwanda, the Holocaust and other geno-
cides, hesays. “It helps you to prevent violence
from happening elsewhere.”

One of the main scientific contribu-
tions of studies so far are the insights from
mental-health researchers, many of whom
wereontheground intheimmediate aftermath.
Over the past three decades, they have docu-
mented the initial trauma of an entire country
and the slow recovery of survivors and their
children, many of whom are prone to being
retraumatized. With few available resources,
Rwanda had to build up its mental-health ser-
vices and it has gained unique experience in
responding to the atrocity’s aftermath.

At the Rwanda Biomedical Centre (RBC) in
Kigali, the nation’s main health organization,
JeanDamascéne lyamuremye recalls his experi-
ence of1994. “Iwitnessed everything that hap-
pened.” lyamuremye was a 28-year-old training
to be a medical assistant, but the genocide
spurred him to specialize in mental health. He
was among the first medical staff supporting

TRAUMA'S LONG SHADOW

The year after the 1994 genocide, a survey
suggested that almost all of Rwanda'’s population
experienced post-traumatic stress disorder (PTSD).
Later surveys* show that the prevalence of PTSD in
survivors dropped, but almost 30% of survivors
still experience these effects.
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*Surveys used different methodologies to assess
prevalence of PTSD in Rwandan genocide survivors.

survivors. “We were like firefighters,” says
lyamuremye, who is now director of the psychi-
atric unit in the RBC’s mental-health division,
which oversees countrywide services.

The first care came mostly from outsiders.
Non-governmental organizations provided psy-
chologicalinterventions such as counselling for
the survivors, most of whom had experienced
physical violence as well as unimaginable emo-
tional traumafrom the masskillings they'd wit-
nessed. After the genocide, 96% of Rwandans
experienced post-traumatic stress disorder
(PTSD) as aresult of the extreme violence".

It took time for the country to develop
its own mental-health resources. In 1994,
Rwanda had only one psychiatrist, Naasson
Munyandamutsa, who was living in Switzer-
land at the time and lost most of his family
in the violence. Munyandamutsa returned
quickly toRwandatowork at the country’ssole
psychiatric hospital, where he began training
mental-health responders and psychiatrists.

While Munyandamutsa, who diedin2016, led
the training of practitioners in Rwanda, many
Rwandans went overseas to train. But about half
didn’t return, says lyamuremye.

It wasn’t until 2014 that Rwanda had its
own school of psychiatry, at the University of
Rwanda in Kigali. Even now, the country has
only 16 psychiatrists, 13 of whom graduated
from that facility, to serve a fast-growing
population of 13.5 million.

Evidence-based interventions for survivors,
such as counselling, cognitive behavioural
therapy and medication, have continued
—but peoplestill bear significant mental scars
from their experiences (see ‘Complex conse-
quences’). InRwanda’s most comprehensive
mental-health survey yet, conducted by the
RBCin 2018, about 28% of genocide survivors
reported PTSD symptoms, compared with 3.6%
of the general population (see ‘Trauma’s long
shadow).

Long-term support for survivors is impor-
tant, because many can become retraumatized.
For example, media reports about violence
in nearby parts of the Democratic Republic
of the Congo can bring back memories, says
lyamuremye. And yearly commemorations
that last from April to]uly, called kwibuka in
the national language, Kinyarwanda, bring
challenges. “You will see people who fall, who
areagitated, who cry” because what they expe-
rience triggers amemory, says lyamuremye.

For this year’s commemorations, the
RBC and other organizations have trained
5,000 responders around Rwanda to support
distressed people. But lyamuremye and his col-
leagues have learnt that the commemorations
themselves canbetherapeutic: they give people
the opportunity totalk about theirtraumaand
supporteach other.

And researchers have found that even
people who weren’t alive during the genocide
are suffering. “Intergenerational traumais a
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Photos of lives cut short by the 1994 killings are on display at the Kigali Genocide Memorial.

challenge and areality inRwanda. This needs to
betargeted with strong, stronginterventions,”
says lyamuremye.

Trauma across generations

At the Rwanda Military Hospital on Kigali’s
outskirts, Léon Mutesa, a physician and, for a
long time, the nation’s only geneticist, is see-
ing mothers and babies at his paediatric clinic.
Mutesa, who directs the Center for Human
Genetics at the University of Rwanda, was the
firstto explore the effects of Rwandans’ trauma
atthegeneticlevel. Asanundergraduateinthe
early 2000s, Mutesa saw that children born to
women who had been pregnant in 1994 also
exhibited signs of trauma. During commemo-
rations, the children expressed symptomssuch
asPTSD, depression, anxiety and hallucinations
from an event that they hadn’t experienced.

Inspired by studies of Holocaust survivors?,
Mutesa devised a small study to investigate
whether the trauma from the genocide had
left epigenetic marks on individuals’ DNA
through the addition of methyl groups to
certainregions.

In that study?, conducted in 2012, Mutesa’s
team sampled blood from women who were
pregnant in 1994 and their children, as well as
control participantswho weren’t exposed tothe
genocide. The team found evidence that gen-
ocidesurvivorsand their childrenbore similar
epigenetic marks on certain sections of DNA.

Hopingtostartalarger study, Mutesacollab-
orated with Stefanjansen, aBelgianneuroscien-
tist who had been at the University of Rwanda
since 2011. In 2017, the pair, with US partners,
won funding from the US National Institutes of
Health to extend their investigations.

“We found that those mothers who
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were exposed had around 24 differentially
methylated regions, which is really high com-
pared to the control group,” says Clarisse
Musanabaganwa, a medical research analyst
attheRBCwhowas part of MutesaandJansen’s
team. The team found that many of the meth-
ylated regions were the same in mothers and
in the children that they were pregnant with
duringthegenocide**. Theresearchindicatesa
way inwhichtraumacantranscend atleastone
generation, and the researchers suggest that
lasting effects could be passed down through
multiple generations through amechanism of
epigenetic inheritance.

“We must dare to seek
humanity where humanity
hasbeendenied.”

Buttheideaof multigenerational epigenetic
inheritanceis controversial. Many scientists are
sceptical about whether methylation markson
DNA in humans can be inherited.

“I'm not aware of any really convincing case
where the transgenerational inheritance —
inheritance of methylation patterns —hasbeen
demonstrated,” says Timothy Bestor, amolec-
ular biologist in Gaylordsville, Connecticut,
who holds an emeritus position at Columbia
University in New York City.

ButMutesaandJansen are seeing some prac-
tical benefits of their work. Whenthe scientists
discussed with study participants that their
trauma could influence their children, they
saw the participants’ resilience increase. For
instance, if survivors’ children were performing
poorly in school, parents now saw a possible

reason. Theresearchers could supportchildren
with psychotherapy. “They could now under-
stand why this is happening to their children,”
says Mutesa.

Biological studies also have abroaderimpor-
tance, says Jansen. “We want to evidence that,
and have thatrecorded for history:thisis what
happened.” The evidence helps to fight geno-
cide denial, he says.

Beyond the epigenetic analyses, Jansen and
his colleagues have strengthened methodolog-
icalapproachesto studying community mental
healthin Rwanda. These studies haveinformed
research onconflictselsewhere,suchasinlraq,
saysJansen.

Lessons from Rwanda

The bulk of the research on the genocide in
Rwanda has been in the social sciences and
humanities — studying topics from reconcili-
ation, peacebuilding and justice to the role of
ethnic designations in a society after conflict.
For instance, neighbouring Burundi, which
experienced ethnic violence in a roughly
decade-long civil war that started in 1993,
chose to recognize ethnicities, whereas the
Rwandan government eradicated formal eth-
nic distinctions after the genocide. In a global
study®that compared countries that had taken
either approach after war, those that chose
to recognize ethnic groups scored better on
societal markers such as peace, democracy and
economics.

The growing literature on genocides has
revealed that they have huge ramifications that
extend well beyond the borders of the countries
where they happen, say researchers.

“Interms of the scale of violence, the scale of
disruption, thescale of suffering, they are enor-
mously important events,” says Scott Straus, a
political scientist at the University of California,
Berkeley.

Studies had been conducted almost exclu-
sively by Western scholars — although that’s
starting to change. In the past decade, as dis-
cussions of decolonizing researchbeganinaca-
demia, Clark started working with the UK-based
Aegis Trust, which runs the Kigali Genocide
Memorial. An analysis by Clark and his col-
leagues of12relevantjournalsshowed that from
1994102019, just 3.3% of studies on post-geno-
cide Rwanda had been done by scholars from
the nation (see go.nature.com/3qapae7).
In 2014, with funding from the Swedish and
UK development agencies, the Aegis Trust
launched the Research, Policy and Higher
Education (RPHE) programme, an effort to
invite Rwandan scholars to submit research
proposals.

“There are cultural nuances that have to be
told by the very people that go through those
experiences,”says SandraShenge, whois direc-
tor of programmes at the Aegis Trust based at
theKigali Genocide Memorial, and former RPHE
manager. The grants were modest —just £2,500
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(US$3,150) each. But the response to the pro-
gramme was amazing, says Shenge. The first
call received more than 500 applications.

The aim was for Rwandan scholars to share
their stories and for external researchers
to provide support with advice on method-
ology, publishing and how best to dissemi-
nate results. These studies are collected ina
resource called the Genocide Research Hub
(https://genocideresearchhub.org.rw).

“The RPHE was the best thing that happened
toRwandanresearchers,” says Munyurangabo
Benda, aphilosopher of religion at the Queen’s
Foundation, anecumenical college in Birming-
ham, UK. “Itis the only space where Rwandan
research has begun to have impact on policy.”

Benda’s research”®,supported by the RPHE,
hasalready influenced policy. His project exam-
ined a state programme on reconciliation that
had grown from a grassroots effort. His work
exploring the guilt felt by children of Hutu
people was inspired by the experience of his
young nephewin Denmark, whose father wasa
Hutu. One day, his nephew’s class was studying
the genocide in Rwanda and classmates asked
him: “Were your family killers or survivors?” His
nephew was traumatized.

The research helped to shape programmes
that the Rwandan government offers for stu-
dents of various ages, says Benda.

The RPHE programme also holds lessons
for making the broader academic community
moreinclusive. According to Clark, “the prob-
lem is with journal editors and peer review-
ers”, who often dismiss work from Rwanda
and other countries because of preconceived
ideas of quality based on where the work has
been produced.

A theory of genocides

Another author whose work has been pub-
lished through the Genocide Research Hub
is sociologist Assumpta Mugiraneza®. From
a hilltop office with views over Kigali, Mugi-
ranezaruns an organization called the IRIBA
Centre for Multimedia Heritage. Iriba means
‘source’inKinyarwanda, and the centre collects
audio-visual archives of testimonies from the
genocide and of life before 1994.

Mugiraneza says she started this work to
capture Rwanda’s heritage, which was in dan-
ger of disappearing. The country’s historic
oral traditions were eroded by colonization,
whichimposed reading and writing. Asaresult,
Rwanda’s history is written without this richer
heritage, says Mugiraneza. “Let’s go back to
what we have in common: sound and image.”

The centre, shesays, is designed “to support
the process of reappropriating the past”. To
think about genocide, “we must dare to seek
humanity where humanity has been denied”.

IRIBA’s work is extraordinary, says Zoe
Norridge, who studies African literature and
culture atKing's College London. “That’s the
kind of work that can be done by Rwandan

COMPLEX CONSEQUENCES

The most comprehensive mental-health survey of Rwanda’s population, conducted in 2018,
shows that genocide survivors experience high rates of trauma, depression and panic conditions,
and are often affected by more than one mental-health issue.
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scholarsindepthinaway thatIthink outsiders
never really reach.”

Researchers agree that studying atrocities
is a difficult undertaking. “Research involves
talking to survivors who have endured unimag-
inable horror and putting yourselfin the posi-
tionto listen and hear and be empathetic,” says
David Simon, who directs the Genocide Stud-
ies Program at Yale University in New Haven,
Connecticut.

Still, scholars say that, through these studies,
they are developing a broader understanding
by identifying similarities among different
genocides. These include what happened in
Rwanda and the Holocaust, as well as in the
genocide of the Armenian people in 1915 and
of'the Herero and Nama people in what is now
Namibia, startingin1904.

All of them shared common ingredients,
accordingtoresearchers. The firstisracializing
members of society and identifying an ‘inferior’
segment of the population to be eliminated.
Other factors include planning organized
massacres and spreading an ideology across
a whole society. The last component is the

Sociologist Assumpta Mugiraneza runs the
IRIBA Centre for Multimedia Heritage.

involvement of the state and its institutions,
such as religious establishments and schools,
as participants in the killings, says historian
VincentDuclert, whois France’s leading scholar
onthe 1994 genocide.

Studies in Rwanda helped to solidify the
theory, says Duclert. “This pattern was really
reinforced by the genocide of the Tutsi.”

Another lesson from Rwanda, say research-
ers, is the need to seek multiple narratives —
from people inside and outside the region,
and from perpetrators as well as survivors.
“In1994, and in the years immediately after,
there was a very simple narrative about the
Rwandan genocide being driven by ancient
tribal hatreds, and that it almost explained itself
away,” says Elisabeth King, who studies peace,
conflictand educationat New York University.
Scholars, says King, have a crucial part to play
in developing nuanced accounts of the com-
plex political and social factors that underlie
these events. Those explanations, in turn, can
helpresearchers and otherstounderstand why
people commitatrocities, and could ultimately
contribute to developing approaches that help
tostop them.

Strausisalso studying causal factors shared
by different genocides, and why some conflicts
that have the ingredients of genocide do not
escalate into them — violence in Mali in the
1990s and Céte d’Ivoire in the early 2010s are
two examples™®.

Some scholars say that studying genocides
canyield many benefits, but that stopping them
fromhappeningis ultimately a political matter
decided by nations and international bodies.

Aggée ShyakaMugabe, acting director of the
Centre for Conflict Managementat the Univer-
sity of Rwanda, is pessimistic about the extent
to which studying genocides can ultimately
stop them. “What we publish informs public
policies,” says Mugabe, who studies transitional
justice and peacebuilding. But that doesn’t
translate into something everyday people can
understand, he adds.

Some have also raised concerns that it can
be difficult for Rwandan researchers to study
topics related to genocide freely, because of
pressure from the government to follow a cer-
tain narrative on politically sensitive issues.
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At avigil in April 2019, young Rwandans commemorate the 25th anniversary of the genocide.

But Mugabe rejects the idea that research
done inside Rwanda isn’t useful because of
the perceived political pressure. “Some of my
papers have a critical aspect,” he says. “There
is no police trying to tell me what to write or
what not to write.”

Survivors’ stories

One concern among scholars is that there has
been less focus on elevating the voices of sur-
vivors, given that judicial inquiries focused so
much on perpetrators.

Jean Pierre Sagahutu is one of those survi-
vors. “l can’t tellyou everything that happened
in1994 becauseit’stoo hard,” he says. “Iremem-
ber everything as if it were yesterday,” he says.
“It’s as if I'm seeing it now.” Sagahutu survived
by hiding in a septic tank for more than two
months. In that time, his father and mother
werekilled. Originally trained asanaccountant,
Sagahutu began driving taxis after the geno-
cide and worked as a ‘fixer’ for people visiting
the country for projects, often interviewing
génocidaires, the perpetrators of the violence
against the Tutsi. “Sometimes my ears hurt, but
it made me understand what the people had
reallydone.Andintheend,itbecametherapy.”

In 2019, he met Duclert, whom French Pres-
ident Emmanuel Macron had commissioned
to conduct a study on France’s role in the gen-
ocide, owinginparttothe Frenchgovernment’s
support of Rwanda’s pre-genocide Hutu gov-
ernment.In2021, Duclert presented his1,000-
page report’, which concluded that French
authorities saw evidence of acominggenocide
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as early as 1990 but didn’t take enough meas-
urestostopit.

Sagahutu takes positives from Duclert’s
report, butsays thatscholars have more work to
do:“I'dlike researcherstotrytolearn, toreally
digandfind out what the real causes of the gen-
ocidewere,” hesays. “Because the genocide was
notagame of chance, it was something that had
been well prepared for along time.”

One ofthe mostimportanttools for research-
ersisrecordingthe testimony of survivors, says
Yolande Mukagasana, who wrote the first com-
prehensive survivor’saccount of the genocide,
whichwas publishedin Frenchin1997 (ref.13).
Mukagasana, now 69, hasremained awriter and
activist, and is determined to keep the mem-
ory of the genocide against the Tutsi alive. As
partof her work, she has talked to survivors of
other genocides and mass killings and she sees
similarities inthese events, regardless of where
inthe world they happened. “The ideology of
hateisthe same,” she says, adding that survivors
experience “exactly the same suffering”.

In1994, Mukagasana was a nurse and a suc-
cessful Tutsi woman who ran her own health
clinic. When the killings started, Mukagasana
and her husband separated, hoping that their
three children would be safer with him. During
the months of the genocide, in which she was
protected by Hutu people, she beganwriting her
testimony on scraps such as cigarette packets.

Mukagasana’s husband and children were
killed. When she reached safety at the Hotel
des Mille Collines — featured in the 2004 film
Hotel Rwanda — one of the first things she

wanted was a pen and paper to record what
had happened.

AtIRIBA, Mugiranezaknows the importance
of documenting the events 0f1994. But shealso
strives to collect evidence of life before. “The
marriages. The love songs. The buildings, the
proverbs, the stories —all those things that are
somagnificent but are seen as trivial.”

“People negotiate a space for thinking, for
givingmeaning tolife —whichallows us tobetter
understand what exterminationand deathare.”

Nisha Gaind is Nature’s European Bureau Chief
in London. Additional reporting and logistical
support by Aimable Twahirwa, a freelance
science journalist in Kigali.
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