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7 WELL

Millions experience
post-traumatic stress,
but many don’t get
the care they need.

3 GENETICS

A new DNA analysis
supports a tribe’s
ancient connection
to the Bay Area.

FUNKOYA, SIERRA LEONE — Augustine Al-
pha begins gently. “Who lives in this
home?” he asks the young man, who has
come in from the fields to answer his ques-
tions.

Your name? Age? Religion? Marital sta-
tus? In what grade did you leave school? Do
you own a bicycle? Mr. Alpha taps the
young man’s answers into the laptop
perched on his thin knees.

Then comes the key question: “Did any-
one die in your home in the last two years?”

“Yes,” the young man says, “my mother.”
Mr. Alpha expresses his sympathy, asks

him her name — it was Mabinti Kamara —
then plunges in: Was she sick? How long?
Fever? Rising and falling, or steady? Vom-
iting? Diarrhea? Tremors? Did she see a
doctor? Get medication? Have pain?
Where was the pain, and how long did it
last?

Ms. Kamara’s son is reticent at first but is
soon caught up recounting the story of
those last few weeks of his mother’s life, de-
scribing the fruitless trips to the local clinic.
Mr. Alpha taps away until every detail has
been entered in the software of a public
health survey called the Countrywide Mor-
tality Surveillance for Action, or COMSA.
Then he snaps his laptop closed, applies a

Above, the body of 
Francis Kailie being 
carried to a plot behind 
the family home in the 
city of Bo in Sierra Leone 
in February. Nearly half 
the deaths around the 
world are not recorded.
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Gift From the Grave
By STEPHANIE NOLEN With better counting of who died and how, 

developing countries can help the living.
sticker to the wooden shutter of the front 
window marking the Kamara house as sur-
veyed, reiterates his condolences and 
moves on to the next home.

In this way, Mr. Alpha and three col-
leagues will, over a few days, gather the de-
tails of every death that took place in the vil-
lage of Funkoya since 2020, using a process 
called an electronic verbal autopsy. The 
data they collect goes to the project’s head 
office at Njala University, in the city of Bo, a 
few hundred kilometers to the east. There, a 
physician reviews the symptoms and de-

3 OUT THERE

Astronomers have
discovered what
might be the most
distant galaxy yet.

The Black Sea Biosphere Reserve, on the
southern coast of Ukraine, is a haven for mi-
grating birds. More than 120,000 birds
spend the winter flitting about its shores,
and a multicolored spectrum of rare species
— the white-tailed eagle, red-breasted mer-
ganser and black-winged stilt, to name just
a few — nest among its protected waters
and wetlands.

The reserve is also home to the endan-

gered sandy blind mole rat, the Black Sea
bottlenose dolphin, rare flowers, countless
mollusks, dozens of species of fish — and, in
recent weeks, an invading military.

“Today the territory of the reserve is oc-
cupied by the Russian troops,” Oleksandr
Krasnolutskyi, a deputy minister of envi-
ronmental protection and natural resources
in Ukraine, said in an email last month.
“Currently there is no information on envi-
ronmental losses.”

But military activity in the area sparked
fires large enough to be seen from space,
prompting concerns about the destruction
of critical bird breeding habitats.

“We see what’s happening in Ukraine,”
said Thor Hanson, an independent conser-
vation biologist and expert on how wars af-
fect the environment. “And we are shocked
and horrified for the human cost first and
foremost, but also what’s happening to the
environment there.”

Since Russian forces invaded Ukraine in 

Nature Is Often
A Casualty of War

Past conflicts suggest that 
Ukraine is facing a profound 
environmental impact.

At right, a
Ukrainian soldier
moving through a

forested area near
Irpin in March.
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The reign of Japan’s monkey queen has just
begun.

Last year, Yakei, a 9-year-old female Jap-
anese macaque, fought several other ma-
caques, including her own mother, to be-
come the alpha of her troop. That made
Yakei the first known female troop leader in
the history of Takasakiyama Natural Zoo-
logical Garden in Southern Japan, which
was established in 1952 and is home to over
1,000 macaques.

But during her first breeding season as
queen, which began in November and con-
cluded in March, a messy love triangle
threatened to weaken her grip on power. Ac-
cording to officials at the park, the macaque
that Yakei showed interest in mating with, a
15-year-old male named Goro, rejected her
advances despite their coupling during a
previous breeding season. Meanwhile, an
18-year-old macaque named Luffy did his
best to woo Yakei, much to her displeasure.

Japanese macaques are polyamorous
and scientists were worried that Yakei
would not be able to maintain her status
while pursuing and rejecting potential

mates. Tensions run high during breeding
season, and a challenge from a spurned
male could easily rob Yakei, an average-
sized female, of her rank. Yakei rose to
power by defeating her troop’s alpha male,
but he was elderly and less formidable than
the average young male.

Fortunately for Yakei, no other macaques
attempted to usurp her throne this season
and the queen remained the troop’s alpha at
the end of March, according to reserve offi-
cials. Her continued rule has surprised sci-
entists and given them an opportunity to
observe how macaque society functions un-
der a matriarchy.

Despite having to maintain her suprema-
cy, Yakei managed to have a successful
breeding season. After Goro gave her the
cold shoulder, she spent many weeks play-
ing the field, expressing interest in no fewer
than five males. Among these males was
Chris, a male ranked 10th in the troop, and
Shikao, who holds the rank just below Chris.
But the only male the reserve is sure she
mated with was Maruo.

At 15th in the troop, Maruo isn’t ranked
very high. But reserve staff members say
he is quite the catch.

“He is very calm and kind to baby mon-
keys,” said Tadatoshi Shimomura, a guide
who has been with the reserve for the past
30 years.

As a mother, this might be important to

Yakei. In the summer of 2019, Yakei gave
birth to twins, which is rare for Japanese
macaques. One of her babies went missing
and is presumed to have died, but Yakei con-
tinues to care for the other.

Although a mature Yakei fought with her
own mother to rise in status, “she is gener-
ous and kind to her baby,” Mr. Shimomura
said.

It seems that Yakei held onto power dur-
ing this breeding season without much fuss.
The only changes in rank occurred when
the monkey that held the No. 3 spot went
missing and all the monkeys below him
moved up in rank by one.

“As a female, Yakei should be physically
much weaker than other adult males and so
it should be easy for them to outrank her by
attacking and defeating her,” Yu Kaigaishi, a
research fellow at the Japan Society for the

Promotion of Science, said in an email. “I
guess Yakei got many social allies after be-
coming alpha in the troop, which could
make her position stable.”

Mr. Kaigaishi, who studies the behavior of
Japanese macaques and has observed
Yakei and her troop, believes Yakei’s ability
to remain No. 1 is evidence that strength
isn’t everything in Japanese macaque soci-
ety.

“Social smarts are more important than
physical strength for Japanese macaques,”
said Katherine Cronin of the Lincoln Park
Zoo in Chicago, who studies animal social
behavior and cognition, including of her
zoo’s own Japanese macaques. “Macaques
who obtain high rank typically have a lot of
social support in the form of allies in the
troop who help them out when times are
tense, such as during breeding season.”

Whether it was because of her ability to
amass allies or instill fear in her enemies,
Yakei was able to hold onto power, defying
macaque social norms. Her behavior has
fascinated scientists and brought attention
from people around the world.

But her triumphs and tribulations also
shed light on how much remains to be
learned about the social lives of nonhuman
primates.

“The more we observe primate behavior
in different environments, including ac-
credited zoos and sanctuaries, the more we
learn about how flexible, creative and so-
cially savvy they are,” Dr. Cronin said. “I’m
glad that so many people had a chance to
learn about the fascinating and flexible so-
cial world of macaques. Although they have
been studied longer than almost any other
primate species, they continue to fascinate
and surprise us.”

The Monkey Queen 
Remains on the Scene
Yakei, the female Japanese
alpha macaque, got through
a difficult mating season.

Yakei is the first known
female troop leader at the 
Takasakiyama Natural 
Zoological Garden in Japan. 
Her continuing reign suggests 
that strength isn’t everything 
in Japanese macaque society; 
social skills count too.

TAKASAKIYAMA NATURAL ZOOLOGICAL GARDEN

By ANNIE ROTH
and HISAKO UENO

“You want countries to make decisions
based on their own data, not relying on a
university in North America or even the Ge-
neva office of the W.H.O.,” he said.

The information collected through this
painstaking door-to-door work has shown
that the models can be drastically wrong.
“When you count the dead, you just get in-
formation that you didn’t expect,” Dr. Jha
said.

The first COMSA study looked at the
households of 343,000 people in 2018 and

2019, of whom 8,374 died. The verbal autop-
sies produced discoveries so surprising
that Dr. Rashid Ansumana, a co-principal
investigator for the project, refused to be-
lieve them for months, until the revelations
had been checked and rechecked a number
of ways.

“I got convinced with facts and evidence,”
said Dr. Ansumana, the dean of the college
of community health at Njala University.
“And now I can convince anyone: The data
is awesome.”

The first big surprise involved malaria.
The research showed it to be the biggest
killer of adults in Sierra Leone. Dr. An-
sumana said that in medical school he was
taught that malaria killed children under 5,
but people who survived childhood had an
immunity that kept repeated malaria infec-
tions from taking their lives.

Pretty much everyone working in health

care in Sierra Leone believed that, he said.
In fact, the plotted data showed that malaria
deaths formed a U-shape curve, with very
high numbers among young children and
lower ones for young adults; the numbers
then rose again in people over age 45.

The second shock was regarding ma-
ternal mortality. The study found that 510 of
every 100,000 women die in childbirth — a
staggeringly high rate, but still only half of
what the United Nations bodies reported
for Sierra Leone. The finding was a relief for
the government, Dr. Ansumana said, be-
cause it showed that resources being
poured into making childbirth safer for
women and babies was paying off.

Now a second round of the national sur-
vey is underway, seeking to illuminate,
among other things, the health impact of
Covid-19.

To secure this kind of data without having
to go from door to door, Sierra Leone is
working on reforms to its civic registration,
and is one of many countries trying to figure
out how to make certain that more deaths
are counted.

Many of these fixes are straightforward
and don’t cost much, said Jennifer Ellis,
who leads a program called Data for Health,
run by Bloomberg Philanthropies, that
aims to increase health data collection in
low- and middle-income countries.

It starts with overhauling an extant death
certificate to collect usable information on
who died and why, and training doctors to
be aware of why a specific cause of death is
important (that is, for instance, why it mat-
ters whether a death is logged as “pancreat-
ic cancer” as opposed to “abdominal pain”).

“You need to change how the data flows,”
she said, because it may be collected by a
national interior ministry and not shared
with a health ministry. Data should be dig-
itized, so it doesn’t just sit moldering in
ledgers. It should be easy for people to go
somewhere to register a death, and free.

Another step is routine collection of ver-
bal autopsies for all who die outside a health
system. This involves identifying and train-
ing people at the community level, such as
midwives or community health workers
and others who might do basic primary care
in low-income countries, to collect informa-
tion on every death.

Digitization is expensive, Ms. Ellis said,
but the other steps cost very little. Fewer
than 5 percent of deaths in Zambia included
a recorded cause when Data for Health
joined up with the government there in
2015; by 2020, that figure had risen to 34
percent. Peru introduced a digitized cause-
of-death reporting system that now makes
death information available in real time; be-
cause it had solid and swiftly accessible
data, it reported some of the highest Covid
death rates in Latin America.

Information captured by new death reg-
istration systems has quickly been translat-
ed into health policies. When improved
cause-of-death collection revealed that road
accidents were among the top causes of
death in Colombia, its government moved
quickly to introduce safety protections in
the worst-affected areas. In India, the re-
corded number of people dying of snakebite
exceeded the W.H.O.’s estimate for the en-
tire world; antivenom was made available
at more primary care centers in heavily af-
fected areas.

But while many countries are eager to
transform what they learn from death sta-
tistics into policy, others are hesitant. “I’m
not sure all governments really understand
the power of data — and let’s be frank, a lot
of governments probably don’t want to
measure it, either,” Mr. MacFeely of the
W.H.O. said. Some view higher Covid death
counts as an indictment of their pandemic
responses, he said.

Still, he said, the W.H.O. is encouraging
countries to treat vital statistics data as
they do other forms of infrastructure, such
as gas systems or electrical grids.

“This is part of managing a modern coun-
try,” he said.

In a Gift From the Grave, the Dead Help the Living

From top: Isata Kaitongi, 
center right, gathering 
data in Mabin; a backyard 
grave being dug in Bo; and 
Alpha Mohammed Kamara 
in Mabin showing Kadijatu 
Jiallo where he buried his wife.

‘When you count the
dead, you just get
information that you
didn’t expect.’

scription, and classifies each death accord-
ing to its cause.

It is an extraordinarily labor-intensive 
way of establishing who has died, and how, 
but it’s necessary here because only a quar-
ter of deaths in Sierra Leone are reported to 
a national vital statistics registry system, 
and none of the deaths have a cause as-
signed. Life expectancy here is just 54 
years, and the vast majority of people die 
from preventable or treatable causes. But 
because there is no data about the deaths of 
its citizens, the Sierra Leonean government 
plans its programs and health care budget 
based on models and projections that are, 
ultimately, only best guesses.

There are a variety of reasons families do 
not report the deaths of people like Ms. Ka-
mara to a national registry, none of them 
complex. The registry office may be far 
away, and they can’t afford the transporta-
tion costs, or find the time to go there, or pay 
the nominal fee for the death certificate. It 
may be that they’ve never even heard of the 
practice; the state has very little presence 
in their lives. The dead are buried behind 
their homes or in small village plots, as Ms. 
Kamara was; the local chief might then 
make a note in a ledger, the contents of 
which never travel out of the village. Sierra 
Leonean hospitals don’t automatically 
share their death records either.

Sierra Leone is not an anomaly. Vital sta-
tistics collection across the developing 
world is weak. While progress has been 
made in recent years in terms of birth regis-
tration (which is increasingly tied to access 
to education and social benefits), nearly 
half of the people who die around the world 
each year do not have their deaths re-
corded.

“There is no incentive in death registra-
tion,” said Prabhat Jha, who heads the Cen-
ter for Global Health Research in Toronto. 
He pioneered these kinds of efforts to count 
the dead two decades ago in India; doing it 
now in Sierra Leone, one of the world’s poor-
est countries, has shown that the model will 
work anywhere, and has helped bolster a 
government eager to root its policies in evi-
dence and hard facts.

The topic of vital statistics registration is 
not glamorous, but it is critically important 
for understanding public health and socio-
economic inequality. Covid-19 has brought 
new attention to the topic. Debate over how 
many people have died from the coronavi-
rus, and who they were, has become politi-
cal, and in countries such as India, lower 
death counts have served the agenda of na-
tional governments hoping to downplay the 
role of failed pandemic policies.

It matters that we know not only how 
many people died, but who they were and 
when they died, said Stephen MacFeely, di-
rector of data and analytics for the World 
Health Organization: “As we come out of 
the eye of the storm, this is when you talk 
about learning lessons.”

There is, for example, fierce debate 
among epidemiologists about whether Afri-
cans are dying of Covid-19 at the same rate 
as people elsewhere in the world, and, if 
they are not, about what might be protect-
ing them.

When countries don’t know who has died 
or how, it complicates efforts to reduce pre-
ventable deaths. The government of Sierra 
Leone allocates its budget, as many devel-
oping countries do, based in part on models 
provided by UNICEF, the W.H.O., the World 
Bank and other multilateral agencies that 
project the number of people who will be 
killed there each year by malaria, typhoid, 
car accidents, cancer, AIDS and childbirth. 
These models are built on global estimates 
and draw on dozens of studies and individ-
ual research projects, which can do a rea-
sonably good job of estimating the larger 
picture but are sometimes far less accurate 
at the national level. As Dr. Jha explains it, 
malaria data that came from Tanzania or 
Malawi isn’t necessarily going to be accu-
rate for Sierra Leone, even though all three 
countries are in Africa.
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