
Shadows shroud Issam Salim’s face as he 
recounts the operations he’s performed. 
Yesterday, he tended to fractures, 
mangled limbs and intestinal injuries 

caused by an explosion from an unknown 
source. “The situation was very tense,” he 
says. Today, there have been no war-wounded 
patients, so he saw people with bladder stones 
and hernias instead. Salim is deputy director 

of a hospital in southern Syria, and he’s talking 
to an Iraqi surgeon, Ghassan Aziz, through a 
flickering Skype video call. 

Aziz is not far away — just two hours south 
by car, in Jordan’s capital, Amman. It is from 
here that the organization Aziz works for, 
Médecins Sans Frontières (MSF), has been 
providing medical aid to clinics in southern 
Syria during a conflict that has become one of 
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the world’s worst ongoing humanitarian crises. 
But Aziz and his colleagues dare not get much 
closer. After 13 MSF staff members were kid-
napped in January 2014, the organization, also 
known as Doctors without Borders, pulled its 
inter national staff out of the country. 

Text messages and calls such as the one with 
Salim provide a glimpse of what is going on, but 
it is hardly enough to let MSF staff predict what 
Syrian doctors and nurses will need most to help 
their communities. An increase in severe burns 
might mean that C-4 plastic explosives are in 
heavy rotation, for example, and therefore med-
ics will require extra antibiotics, intravenous 
lines and surgical equipment, because they 
won’t have time to sterilize between operations. 
Or an increase in kidney failures could mean 
that people with diabetes have lost access to 
regular care. But the fog of war makes tracking 
such trends next to impossible.

Whenever war, hurricanes or other disasters 
ravage part of the globe, one of the biggest prob-
lems for aid organizations is a lack of reliable 
data. People die because front-line responders 

don’t have the infor-
mation they need to 
act efficiently. Doc-
tors and epidemiolo-
gists plod along with 

paper surveys and rigid databases in crisis situ-
ations, watching with envy as tech companies 
expertly mine big data for comparatively mun-
dane purposes. 

Three years ago, one frustrated first-
responder decided to do something about it. 
The result is an innovative piece of software 
called the Dharma Platform, which almost 
anyone can use to rapidly collect information 
and share, analyse and visualize it so that they 
can act quickly. And although public-health 
veterans tend to be sceptical of technological 
fixes, Dharma is winning fans. MSF and other 
organizations now use it in 22 countries. And so 
far, the Rise Fund, a ‘global impact fund’ whose 
board boasts U2 lead singer Bono, has invested 
US$14.3 million in the company behind it. 

“I think Dharma is special because it has 
been developed by people who have worked 
in these chaotic situations,” says Jeremy Farrar, 
director of biomedical-funding charity the 

Wellcome Trust in London, “and it’s been road-
tested and improved in the midst of reality.” 

Now, the ultimate trial is in Syria: Salim, 
whose name has been changed in this story to 
protect him, started entering patient records 
into the Dharma Platform in March, and he is 
looking at health trends even as he shares his 
data securely with MSF staff in Amman. 

It’s too soon to say that Dharma has trans-
formed his hospital. And some aid organiza-
tions and governments may be reluctant to 
adopt it. But Aziz, who has deployed Dharma in 
Iraq, Syria, Jordan and Turkey, is confident that 
it will usher in a wave of platforms that acceler-
ate evidence-based responses in emergencies, 
or even in health care generally. “This is like the 
first version of the iPhone or Yahoo! Messen-
ger,” he says. “Maybe something better will come 
along, but this is the direction we’re going in.”

BORN OF FRUSTRATION
Jesse Berns dreamt up Dharma after years of 
first-hand experience with the injured and ill, 
first as a helicopter paramedic, and then as a 
field epidemiologist embedded in some of the 
world’s worst disaster zones. “I’ve worked in 
pretty much every conflict since 2006,” she 
says. She became disheartened by the inability 
to base decisions on data. In 2013, for example, 
she was surveying the health condition of refu-
gees at the Iraq–Syria border with the World 
Health Organization. She entered her own 

hand-written data into an Excel spreadsheet, 
merged the information with other data, ana-
lysed it and generated a report. But the process 
took five months, and at that point, the results 
were too old to act on.

In 2015, she worked with MSF during the 
Ebola crisis in West Africa as the group tried 
to find a way to track and transmit data on the 
vital signs of dying patients without a Wi-Fi 
connection. Berns watched as incredible sums 
of money were spent. But the outbreak was 
over before a solution materialized. 

She felt broken. “I got burned out after see-
ing colossal wastes of money and time,” she 
says. “I’d come home and have Uber and Slack, 
but in the field I had paper and Excel and it was 
just the ultimate shitshow for data.”

Berns complained to her friend Michael 
Roytman, a data scientist working in Chicago, 
Illinois, and California’s Silicon Valley. Roytman 
suggested that the two join forces and create 
software to allow an emergency responder to 
fill the gap in a flash, without having to ask Excel 
experts, information-technology departments 
or consultants for help. The platform also had 
to work offline, store data securely in the cloud 

and be able to pass information through Blue-
tooth connections in case bombs, power failures 
or computer viruses interrupted service. So 
the pair started a company based in Washing-
ton DC to build what was needed in the field.

When they are asked to describe Dharma, 
Berns and Roytman struggle because there 
aren’t yet many things like it. “It’s not a data-
base,” says Roytman. “It’s a platform or 
framework that lets people with no technical 
background create the tool they need.” 

An early iteration of Dharma caught the 
attention of Pablo Marco, the head of MSF’s 
Middle East operations, based in Amman, in 
2015. His team had been struggling with the 
complexities of health in the region, which pre-
sented challenges MSF was unaccustomed to. 
For refugees in Africa, he says, the approach 
is generally straightforward because needs 
are fairly uniform: provide clean water, food, 
shelter, antibiotics and vaccines. “We have a 
checklist,” Marco says, “so we can act fast, fast, 
fast,” But refugees from Iraq and Syria have a 
range of different requirements. They might be 
managing depression, hypertension or diabetes 
instead of malnutrition. And their needs are in 
flux as they move and lose assets, and as access 
to medicine comes and goes.

Marco wanted to see whether new technol-
ogy could provide faster feedback. So he asked 
Berns to meet Aziz, who was preparing to sur-
vey some 200,000 Iraqis who had fled south 

“ I’D COME HOME AND HAVE UBER AND SLACK, 
BUT IN THE FIELD I HAD PAPER AND EXCEL.”
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A doctor and 
technicians record 
health data on a Syrian 
refugee in Jordan.
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from the Islamist terrorist group ISIS in Mosul. 
Having completed his medical residency in 
Baghdad amid sectarian violence in 2007, Aziz 
understood the depth of the challenge before 
him. Acute traumas would be obvious, but not 
festering chronic maladies. He readied himself 
for the undertaking: “You need to train a large 
number of people to go out to households and 
fill out paper forms. Then it takes tonnes of 
time to transfer those forms into Excel, then 
transfer the data to an analyst and three months 
go by before they send back findings.”

Aziz, a programme manager at MSF’s Center 
for the Advancement of Humanitarian Medi-
cine in Amman, resembles a Silicon Valley 
techie with his backpack and worn T-shirt, 
but he has no computer-science background. 
Sceptical, but willing to give Dharma a try, he 
downloaded it onto a tablet and built a form 
with 145 questions. The survey was designed 
to move fast, asking only questions made rele-
vant by previous responses. Each person would 
answer a total of about 25. Women of child-
bearing age, for example, were asked whether 
they were pregnant, and children were asked 
if they had had diarrhoea or asthma attacks 
in the past two weeks. Iraqi medical students 
asking the questions sped through the surveys. 

By day 5, the students had collected infor-
mation from 6,455 people. Then Aziz did 
something he never could have done before. 
He merged the information from their devices 
onto his own and he began to interrogate the 
data, simply by typing in questions: for exam-
ple, who identifies as head of household (hus-
band, wife, son-in-law, and so on), and what 
are the chronic illnesses among these house-
hold heads? The answers came back instantly, 
in graph form.

“Even though I had been up since 5 a.m. 
that day, I stayed awake until 4 a.m. since it 
was so interesting,” he says. In one view, a pie 
chart revealed that people of various ages and 
backgrounds were complaining of skin irrita-
tion. Within minutes, it was obvious that the 
burrowing mites that cause scabies had infested 
mosques, motels and flats in which refugees 
were living. Aziz shared the data with MSF 
and in less than six weeks the organization was 
treating people with scabies and their contacts, 
and spraying shelters to eradicate the pests. A 
follow-up survey showed that the rate of sca-
bies had dropped from 72% to 23%. Without 
Dharma, Aziz says, it would have taken several 
months to realize that something so easily fixed 
needed attention.

He was sold, and went on to use Dharma to 
survey refugee health in Turkey and Syria. All 
the while, he kept in touch with Berns, who 
tweaked the product in response to feedback. 
The same evolution occurred as the World 
Health Organization applied Dharma in Iraq, 
and as the Paris-based aid agency Médecins du 
Monde piloted it in Lebanon to assess the men-
tal health of Syrian refugees. Preliminary data 
from that test suggest that refugee women with 

children have a lower incidence of suicidal 
thoughts than those without. Now the group 
is exploring the connection in a larger survey. 

As Dharma’s use has spread, public-health 
experts have taken notice. In April, Farrar told 
Larry Brilliant to check it out. Brilliant is an 
epidemiologist and former Google executive 
who now chairs the Skoll Global Threats Fund, 
a group in San Francisco, California, that 
identifies solutions to problems imperilling 
humanity. He was flabbergasted by how simple 
it was to use. “I am pitched lots and lots of sys-
tems that mechanize emergency and public-
health responses, but they take so damn long to 
learn,” he says. “That is not true for Dharma.” 
In July, he joined the company’s board.

In Syria, MSF has been anxious to get access 
to patients’ medical records, which would pro-
vide a long-term view of how people are faring 

and what support Syrian hospitals need. But 
that has been next to impossible because hos-
pitals have been targeted by the Syrian regime 
and terrorist groups. Since March 2011, the 
non-profit group Physicians for Human Rights 
in New York City has documented 826 deaths 
of health-care workers in Syria from targeted 
bombs, assassinations and torture — more 
than 90% by the government. 

Although MSF officially withdrew from 
the country in 2014, it had avoided some 
dangerous regions since 2011. One afternoon 
in 2012, Khalid Ahmad, a tropical-medicine 
doctor with the charity, got an idea about how 
the group could provide aid in areas that it 
was unable to reach itself. He was at an MSF 
office in Turkey, just across the northern 
Syrian border, when a young Syrian couple 
approached him. They showed him videos on 
their phones of people mangled under rubble. 

“They were finding the wounded and bring-
ing them to clandestine hospitals,” Ahmad 
says. “They weren’t even doctors, but they 
were organized, and I was so touched by their 
commitment.” He gave the couple first-aid 
kits and training on how to stop bleeding and 
move the wounded. Then he set out to find 
doctors said to be operating out of basements, 
in living rooms and under trees. Underground 
practices were “mushrooming up everywhere”, 
he recalls. 

In 2015, MSF forged a connection with a 
hospital serving a large population in south-
ern Syria — the one where Salim now works. 
At first, MSF asked hospital employees to enter 
patient data into an electronic database that 
the organization has long deployed around 
the world. But the Syrians didn’t use it. They 
did not work for MSF, and they had little to 

gain from entering data into an unfamiliar sys-
tem. Trying to get meaningful analyses out of it 
would take training and time, which the over-
whelmed hospital staff didn’t have. Plus, MSF’s 
internal system is rigid. Requests for changes 
have to go through technology departments 
in European cities, a fact that stood out as a 
bottleneck. 

Early this year, Aziz got the green light to 
try Dharma at the hospital. He designed ques-
tionnaires on the platform that mimicked the 
format of the hand-written record books that 
hospital staff were accustomed to keeping. Two 
tablets with the program arrived at the hospital 
on 1 March, and every day since then, hospital 
staff have transferred data from hard copies 
into the devices. Anyone with access to the 
system can use it to search for trends. 

For example, in April, Aziz noticed an unusu-
ally high number of infections among women 

“ THIS IS THE ONLY EYE WE HAVE. THIS IS THE 
ONLY WAY WE CAN TRY TO FORECAST.” 

DRIVEN TO DATA
More than 5 million people have �ed Syria 
since 2011, mainly to neighbouring countries. 
Another nearly 6 million have been displaced 
within Syria. Aid organizations are using the 
Dharma Platform at more than a dozen spots 
throughout the region to track health and to 
support medical care.
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who came for post-natal visits. Looking more 
closely, he saw that these women had not given 
birth at the hospital, so their infections probably 
came from stitches administered by midwives 
after slight rips during birth. “That means the 
midwife is doing this without sterile tools or in 
non-sterile conditions,” he says. “By knowing 
this, we can start to think about how to fix it.” 

As of 15 October, the hospital has shared 
details from 29,469 patient visits. It’s an expo-
nential boost in information. “This is the only 
eye we have,” says Anja Braune, project coordi-
nator for MSF’s south Syria operation. “This is 
the only way we can try to forecast the coming 
period.” Still, Braune says that Dharma has not 
suddenly solved an extraordinarily difficult 
situation. In 2016 alone, MSF-supported facili-
ties in the country were bombed or shelled on 
71 separate occasions. 

DATA DIASPORA
But the data gap in the Syrian crisis extends 
outside the country’s borders. Since 2011, 
about 5.3 million Syrians have fled the country, 
92% of them to Turkey, Lebanon and Jordan 
(see ‘Driven to data’). Although they are no 
longer in imminent danger, many continue 
to deteriorate from chronic health conditions, 
despite medical care. To understand how to 
help them, doctors need information. 

One sweltering morning in July, Moham-
med Manasrah carries a device loaded with 
Dharma to the houses of his bed-bound patients 
in Ar Ramtha — a northern district of Jordan 
where roughly 68,000 Syrian refugees have 
settled in concrete flats. Manasrah is a physician 
at an MSF hospital in Ar Ramtha specializing in 
non-communicable disease. Forms created on 
Dharma can be easily amended, and Manasrah 
inserts variables that might help him discover 
patterns. “I want to see if some medication we 
are giving them correlates with depression or 
if that’s tied to refugee status,” he says. “I want 
to see if we can convince women who cannot 
walk in the street to exercise in their homes, and 

to see if this leads to better medical outcomes.” 
Some answers may lie in patient records 
maintained by the hospital, but analysing the 
information requires more expertise and time 
than he has. On Dharma, he could search for 
correlations in minutes. 

Doctors and other crisis responders have 
never had access to technology like this before: 
something that lets them design the tool they 
need for a job, and that puts analytics at their 
fingertips. The hope is that this will make them 
want to participate further and collect more 
information. That kind of buy-in is important, 
says Matthew Gee, a data scientist at the Uni-
versity of Chicago. “Whether you are a clini-
cian trying to treat an illness or an academic 
wanting to understand the propagation of an 
infection, you rely on the data collector,” Gee 
says. The same data that help crisis respond-
ers react day-to-day can later be used by 
academics doing long-term research. 

Dharma makes it technically easier to share 
data, too. If a sudden disaster occurs, informa-
tion obtained on the platform can (pending 
permission) be passed on to researchers more 
easily than before. Berns and Roytman have 
designed the platform to adhere to the security 
and formatting standards that many scientific-
review boards and government agencies rec-
ommend. That’s a key reason that Dharma is 
being piloted by scientists monitoring Middle 
East respiratory syndrome, or MERS, as part of 
the International Severe Acute Respiratory and 
Emerging Infection Consortium. In this way, 
researchers who arrive at an outbreak much 
later than first-responders can make use of 
information gathered at its unpredictable start. 

Still, Dharma could fail, like most start-ups. 
At the moment, many aid groups and govern-
ments prefer open-source tools, such as Open 
Data Kit, says Dykki Settle, director of digital 
health at PATH, a global-health organization 
based in Seattle, Washington. Settle explains 
that cost is not the reason: although open 
source means that the raw software is free, 

consultants still charge fees to maintain and 
modify it, or to link it with other systems for 
storage or analytics. 

Rather, open source has some of the appeal of 
a vintage car: tinkering is an expectation. Some-
one who can program computers can alter the 
code, and weave one component with another. 
But as with vintage cars, that’s unlikely to be the 
most reliable approach in a crisis. “In an emer-
gency, you may not have the time and money 
to invest in the extra labour that open source 
requires,” Settle says. 

Berns argues that Dharma is just as useful 
for long-term health management as for emer-
gencies. And although its code is not accessible, 
she says, the ease of customization has allowed 
humanitarian groups to assess data ranging 
from medical needs to housing damage in Hur-
ricane Harvey. These attributes have caught the 
attention of powerful players in global health. 
The US Centers for Disease Control and Pre-
vention (CDC) is planning to pilot Dharma and 
several other new or updated systems for data 
management in emergencies. Richard Garfield, 
an epidemiologist involved with the effort, 
says that the agency plans to publish a sort of 
“consumer report” listing the pros and cons of 
each. New technology and analytics, he hopes, 
will force aid agencies to base their actions on 
evidence. “Everyone gets by with good inten-
tions, and that’s a serious frustration for those 
of us who are really concerned about improving 
people’s lives,” Garfield says. 

With or without Dharma, technological 
barriers to information exchange are falling. 
Still, data sharing may remain an aspirational 
ideal. Organizations often keep information to 
themselves to save face when their programmes 
don’t deliver; researchers keep it private because 
they want credit; and many governments like 
to control access. In this respect, says Farrar, 
“the technical side is not the challenge; it is a 
political one”. 

Despite being surrounded by war, Salim 
pushes for data sharing as well. He would 
like scientists and doctors around the world 
to learn the details of his cases. “Many web-
sites talk about the war in Syria, but it’s very 
general,” he says. “We need more specialized 
people talking about our situation so that it can 
improve — because the situation is bad.” For 
example, he says, what types of nerve damage 
are caused by chemical weapons and how do 
you treat those affected? 

Salim admits that he often considers fleeing 
Syria, but feels responsible because he knows 
too well all he leaves behind. “When it’s the 
worst,” he says, “I weigh the risks and the 
benefits of the services I provide.” And then 
he decides to stay. At the very least, the world 
could pay attention. ■

Amy Maxmen writes for Nature from 
San Francisco, California. Travel for this story 
was paid for by the Pulitzer Center on Crisis 
Reporting in Washington DC.
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Ghassan Aziz has used the Dharma Platform to collect health data in Iraq, Syria, Jordan and Turkey.
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