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it pulsed at a speed and strength that he 
suspected could affect neuronal activity. He 
built a small prototype that produced the 
waveform, and colleagues then conducted 
a “forced swim test,” an animal study fre-
quently used to test antidepressant medica-
tions. “Rats who have been given an antide-
pressant are more likely to swim or climb, 
instead of just floating and resting,” Rohan 
explains—and the rats exposed to his de-
vice swam and climbed more than the con-
trol animals. That suggested he had identi-
fied something significant.

He then set to work designing a device 
to administer this low-frequency mag-
netic stimulation (LFMS) to humans, and 
received review-board permission to test 
it. The resulting machine looks a little like 
a miniature MRI machine, but is just 14 
inches wide and can sit on a tabletop. The 
patient lies on a gurney, head positioned 
on a headrest; the device then slides down 
over the top of the head to about the eye-
brows, “so that patients can see out,” Ro-
han explains. “We wanted people to feel 
very comfortable.” 

In an article published this past summer 
in Biological Psychiatry, Rohan and his col-
leagues—including senior author Bruce M. 
Cohen, Robertson-Steele professor of psy-
chiatry—describe their study of 63 people 
diagnosed with either major depression or 
bipolar disorder. People received either one 
20-minute treatment with LFMS or a sham 
procedure, and took standard mood-as-
sessment tests before and after treatment. 

Both groups experienced immediate 
and significant improvement in mood: 
people in the placebo group showed a 
five-point improvement on a 17-point 
scale, while the treatment group had an 
eight-point improvement. That suggested, 
Rohan says, that researchers managed to 
“capture and separate out” the placebo ef-
fect. “People who come to McLean Hospi-
tal and get to try new technology feel bet-
ter just because they walked in the door,” 
he says. Once the placebo effect has been 
stripped away, the remaining three-point 
change is similar to the improvements 
many people see after taking an antide-
pressant medication for six weeks. 

This lag time is a troubling limitation of 
existing therapies. Current medications 
take at least four to six weeks to improve 
mood, and electroconvulsive therapy 
(ECT) and transcranial magnetic stimula-
tion (TMS), though effective, require mul-

tiple treatments each week for a month or 
more before results appear. In contrast, 
patients who received one LFMS treat-
ment felt better immediately, suggesting 
that the new option could help people in 
crisis. “We don’t have anything like that 
right now,” Rohan says. Furthermore, 
there are no reported LFMS side effects so 
far, whereas ECT can trigger memory loss 
and TMS often causes scalp pain. 

The study wasn’t designed to examine 
how LFMS works, but Rohan hypoth-
esizes that the device sends electric fields 
into cortical regions of the brain, where 
they may affect the dendrites, fibers that 
transmit information between neurons 
and play a key role in mood regulation. He 
stresses that the procedure needs further 
study; he’s now running a new trial of bi-
polar patients to determine how long the 
improved mood from LFMS lasts, and how 

frequently patients need the treatment. 
Since his findings were published, Ro-

han has fielded frequent queries from 
families desperate to help loved ones with 
treatment-resistant depression. Given the 
need for new options, it’s surprising that 
it’s taken almost a decade to conduct ini-
tial studies on the LFMS device, but the 
National Institutes of Health “is reluctant 
to fund new discoveries,” Rohan explains. 
His current work is supported by grants 
from private foundations. 

Rohan can’t offer concrete hope to fami-
lies yet: “It’s really not the best choice to pin 
hopes on something that’s unproven so far,” 
he says. “But regardless of what happens 
clinically, this opens a new area into how to 
work with the brain.” verin o’donnell
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I
n 2011, after nine years and a $2-billion in-
vestment, New York City’s revamped 911 
system still had a major problem: trouble 
in tracking emergency responses, espe-

cially when multiple calls came in about the 

same incident, or one call involved multiple 
incidents. This made it nearly impossible for 
officials to tease out why some city residents 
waited longer for aid—a matter, potentially, 
of life and death. 
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The city had all the information it needed 
about the 30,000 calls it received daily, but 
lacked a system to unify that data and, more 
importantly, the political will to do so. 

These are the kinds of challenges that 
former Indianapolis mayor Stephen Gold-
smith, Paul professor of the practice of 
government at Harvard Kennedy School, 
and Susan Crawford, Reilly visiting profes-
sor in intellectual property at Harvard Law 
School (and co-director of Harvard’s Berk-
man Center for Internet & Society), tackle 
in their new book, The Responsive City: Engag-
ing Communities Through Data-Smart Governance 
(Wiley). They argue for the transformative 
power of analytics in city governments, so 
that—once innovators cut through the red 
tape—simple changes can connect elected 
officials and city employees to each other 
and to the citizens they serve. 

In Goldsmith and Crawford’s “respon-
sive city,” technology allows information to 
flow in multiple directions between cities 
and citizens, connecting them in ways that 
are responsive to how residents really live. 
Existing tech solutions to urban problems 
range from traffic sensors that control red-
light patterns in busy midtown Manhattan 
to Boston’s five-year-old Citizens Connect 
app, which has made the process of lodging 
complaints about potholes, trash, and bro-
ken signs as easy as snapping a quick photo 
and uploading it to a map. 

And when city 
governments share 
their comprehen-
s iv e  d a t a  w i t h 
their citizens, the 
authors argue, resi-
dents can not only 
complain but also 
cooperate in ef-
fecting solutions. 
They point to the 
example of Palo 
Alto, which has put 
intuitive, interac-
tive visualizations 
of its budgeting 
priorities online. 
“People do have 
e n o r m o us  c iv i c 
energy, but they 
don’t have time to 

go to a three-hour community meeting,” 
Crawford says. “What’s great about the 
Internet is it allows them to devote just a 
shard of their attention—just the 15 min-
utes necessary to understand an issue, see 
it, visualize it, and act on it.”

The trillions of bits of data that cities 
collect can also help the mechanisms of 
government work more smoothly. In New 
York, a small cadre of analysts, led by em-
ployee Mike Flowers, fixed the 911 system 
by figuring out what the city knew, how 
data in different departments needed to be 
connected, and how they needed to analyze 
it to solve problems. The team applied simi-
lar methods to streamline mortgage fraud 
investigations and help the city’s 200 build-
ing inspectors triage the more than 20,000 
complaints they receive each year about 
illegally converted apartment buildings, 
which pose serious fire hazards. “What 
stood out to me,” says Goldsmith, who was 
New York’s deputy mayor for operations 
from 2010 to 2011, and worked with Flow-
ers, “was how easy it is for a group of smart, 
really committed people to solve some really 
big public-service problems.” Once innova-
tors overcome bureaucratic inertia, the tech 
solutions are often easy to find. Savvy lead-
ers, therefore, are important in an almost 
paradoxical way, providing the top-down 
vision needed to break down hierarchy and 
empower ordinary government employees. 
Crawford calls Flowers one of her govern-
ment “heroes,” noting that it “took real 
leadership and commitment and zeal to get 
that done.” 

The Responsive City focuses on pioneer-
ing innovations in New York, Boston, and 
Chicago, and the authors want it to serve 
as a blueprint for other cities in the United 
States and abroad. They’ve already found 
examples in the slums of Chennai and the 
favelas of Rio; Goldsmith has begun catalog-
ing these advances on  the Data-Smart City 
Solutions site run by the Kennedy School’s 
Ash Center for Democratic Governance and 
Innovation.

The transition to data-driven govern-
ment is spreading, but Crawford and 
Goldsmith acknowledge that strong lead-
ership is necessary to make sure its power 
is harnessed for good. In looking at the 
potential pitfalls, as well as benefits, Gold-
smith cites what happened when New 
York City created HHS-Connect, a system 
that allowed authorized workers at hospi-
tals and social-service agencies to create 
temporary “synapses” connecting patient 
and client information from the school, 
court, and social-service systems. Opposi-
tion from citizens wary of an all-knowing 
“Big Brother” government, and from law-
yers worried about protecting clients’ pri-
vacy and controlling data access, nearly 
derailed the project. “Data boosters” also 
needed to convince skeptics that these 
systems would not be used as a simple 
formula—they do not constitute “a score 
card that says ‘1 plus 3 plus 5 means re-
move the kid from the home,’” Goldsmith 
says. Instead, systems like New York’s en-
able workers to learn as much as possible, 
synthesizing information that helps them 
make the right decisions.

Helping government connect better, 
and do better, is a fundamental idea. Gold-
smith, who worked as a policy adviser 
for George W. Bush’s 2000 campaign, and 
Crawford, who worked on Barack Obama’s 
2008 transition team, come at their sub-
jects from opposite ends of the political 
spectrum. “There’s a legitimate debate 
about the size and role of government,” 
Goldsmith acknowledges. “But maybe we 
can agree, as a democratic society, that 
whatever we decide government should do, 
it ought to do well.” vstephanie garlock

the responsive city� website:
http://theresponsivecity.com
susan crawford website:
http://scrawford.net
stephen goldsmith website:
http://datasmart.ash.harvard.edu  

Apps such as this one, developed for Boston, 
allow residents to report problems like 
trash or broken signs by uploading geocoded 
photos to a publicly accessible map.
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