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Inspired by the “Green New Deal,” diagnostic radiol-
ogy (DxR) should design and adopt a “Smart New Deal;” 
“smart” as in smartphones. DxR would be wise to follow 
Wayne Gretzky’s advice, “… skate to where the puck will 
be.” That puck is the sophisticated mobile, small-screen 
communication device in the form of smartphones, tablets, 
iPads, etc. In this article, for brevity, “smartphone” is used 
as shorthand for those well-honed devices which combine 
compact, sturdy hardware (H/W) with integrated, intelligent 
software (S/W). Smartphones are an essential professional 
accoutrement tucked into purses, sport coats, or jean pock-
ets. Ubiquitous smartphones communicate information, 
establish relationships, and shape healthcare experiences.

A “Smart New Deal” can serve as a force function for 
DxR to enter this decade’s expanding communication era by 
revamping the efficiency and effectiveness of DxR’s main 
product—the report. Those reports need to broaden their 
distribution; more intelligently organize information; and 
minimize the cognitive distance between understanding its 
information and making decisions or taking actions [1, 2]. 
Reports must curate information so it is transformed into 
knowledge via understanding [3]. Smartphones’ wide avail-
ability and distribution offer continual access to knowledge 
at the time, place, and moment it is needed by increasingly 
mobile and flexibly scheduled physicians, healthcare work-
ers, and patients [4]. Leveraging these features will improve 
patient satisfaction with DxR and elevate its value [5].

Early use of smartphones in COVID-19 AI research 
revealed broadening of (rural) sampling representation [6]. 
Smartphone patient portals can save money [7–10]. Unfor-
tunately, smartphone apps popular with patients are cur-
rently less popular with radiologists [11]. Radiology uses 
smartphones for operational functions such as scheduling 

or patient exam preparation, but not for its core business, 
conveying understandable diagnostic information.

It will take some “creative destruction” for radiology to 
create smartphone-information interfaces designed for phy-
sicians and patients. The corporatization and industrializa-
tion of radiology will increase investment in these inter-
faces, possibly by non-traditional disruptive players setting 
new web-based standards. These interfaces will incorporate 
explanations of quantitation and annotation of key images, 
multimedia image presentations, and hyperlinks to other rel-
evant information (clinical, genetic, etc.) or links to perti-
nent, up-to-date, scientific references. This trend will follow 
internet information giants setting of standards (Microsoft 
acquired Nuance) in interoperability of interactive webpage 
use and of “cloud” technologies for processing and storage. 
A “Smart New Deal” can unshackle radiology from the stag-
nant 8.5″ × 11″ paper report format. Smartphone reporting 
will accelerate redesign and stimulate reassessment of DxR 
reporting philosophy.

That philosophy should contemplate the concept of time 
becoming individually scarce when information becomes 
abundant, which it has. A largesse of information actually 
creates a scarcity of time, a non-renewable resource [12, 
13]. Continuously available smartphone reports address this 
scarcity by letting users filter and choose the time and place 
of viewing the report [14].

The smartphone force function underlines information 
theorist Herbert Simon’s quote, “What information con-
sumes is rather obvious: it consumes the attention of its 
recipients. Hence a wealth of information creates a poverty 
of attention and a need to allocate that attention efficiently 
among the overabundance of information sources that might 
consume it” [15].

Radiologic information on the smartphone must capture 
and hold user attention, but because attention consumes 
time, the report must convey high information content in 
a minimum amount of time, i.e., a high information to low 
user time ratio (ITR). This is a prerequisite for report rede-
sign and favors a focused radiology reporting app rather 
than a “buried” EHR subpage. Total user time, therefore, 
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encompasses getting attention, viewing, and understanding 
report information. This should be measured in absolute 
time, probably minutes because DxR has stiff competition 
from many information sources for attention and user time 
[12, 13].

In the competition for user time, DxR needs to differenti-
ate its information, its presentation, and its communication 
medium. DxR must carve out smartphone real-estate to effi-
ciently transmit and display essential information capable 
of guiding medical decisions and actions, possibly tailoring 
the report to user specialty and user location information.

Minimizing ITR requires detailed user knowledge. It 
should not require malpractice data to learn user behavior 
[16]. While maintaining trust, DxR needs to leverage smart-
phone capabilities a la Apple or even Google to learn about 
how, when, where, and who uses report information [17]. It 
must learn what information is really understood, what is 
actually used for decisions and actions, and, in particular, 
what information is not used [18, 19]. Unused information 
has negative value as it unnecessarily wastes time. Radiolo-
gy’s smartphone interfaces need to establish a positive, trust-
ing relationship to ensure that DxR’s information is read, 
understood, and effectively used. The smartphone interface 
should be able to assess who viewed the report (at least by 
specialty); what was viewed; how often and for how long it 
was viewed; and when and where it was viewed. Such data 
should populate a database capable of guiding smartphone 
report and radiologic service ongoing redesign [20]. If sub-
specialization is important for maintaining DxR’s profes-
sional identity, then superior subspecialty information must 
facilitate sophisticated decision-making when and where it 
is needed [21, 22].

Cognitive Distance Gap

The raison d’être of radiology is to provide accurate, action-
able information for medical decisions. The concept of cog-
nitive distance or load refers to the mental effort needed 
to bridge the gap between how information is presented, 
received, and then used in decision-making or physical 
action [1, 3, 23]. What matters most to users is the amount of 
energy they have to expend to bridge this gap; obviously, the 
less the better [14]. The “Smart New Deal” challenges DxR 
to minimize this cognitive gap in communicating abundant 
information in the setting of scarcity of time and attention. 
Google does this by highly organizing information; Apple 
by ease of information use; while DxR unfortunately does 
not do either very well. Multimedia, quantitative, integrated 
image, and information display using user specialty and 
patient context plus information like location can reduce this 
cognitive gap while concurrently increasing ITR.

Google and Apple know how their information attracts 
attention and how much time it takes to absorb and use it. 
DxR has had limited, sporadic data on how to maintain high 
ITR. Minimizing time consumed by the report becomes a 
“Smart New Deal” imperative measured as the total time 
it takes a user to access and use the report. This measure 
should appear on operational dashboards [1].

Another way to improve ITR is to increase the value of 
information content by revisiting the somewhat overstated 
maxim by Marshall McLuhan, “the medium is the message” 
[24]. The “Smart New Deal” recognizes that the smartphone 
medium (H/W and S/W) is integral to converting informa-
tion into usable knowledge [3]. The smartphone is already 
a highly polished, ubiquitous medium which can decrease 
the cognitive distance/load, a major determinant of DxR’s 
value. This value ultimately resides in the eyes of the recipi-
ent. DxR can learn from Google and Apple how to look 
into the “eyes of the recipient” but using more trustworthy, 
possibly “opt-out” means [17, 25–27]. DxR needs to collect 
user data to determine what of its report does and does not 
gain attention and views, and what is or is not understood in 
facilitating decisions and actions.

Beyond the ITR, the smartphone can decrease a more 
encompassing time component, the combined absolute 
time of accessing and viewing the report. This forms a vital 
part of the DxR experience. Hip pocket access works well. 
Highly mobile, smartphones dramatically improve this com-
ponent of the DxR’s information business by broadening the 
how, when, where, and how often of its users. Smartphones 
will have a central role in improving radiologic experiences 
which will tap into what is termed “omnichannel” commu-
nication: a mix of online and offline information delivery, 
offline encompassing the important consultation service [28, 
29].

Emulating Google and Apple’s feedback loops on how to 
improve information display and user interaction on this new 
“smart puck” becomes essential. Ever-present access clearly 
improves and helps create an Apple-like “cool” information 
experience which can mature into a real relationship with 
DxR. It can do so by giving the user, whether physician or 
patient, a sense of control in managing their health in limited 
time. Movement to healthcare consumerism is well under-
way and DxR needs to participate through easily accessible 
smartphone interfaces which, if well designed to be relevant, 
interactive, and understandable, can build strong physician 
and patient relationships. This is where the “puck” is head-
ing and there is considerable competition to get there [30].

Apple also offers lessons in building an ecosystem capa-
ble of delivering the “best experience” or “cool services” 
in health with its CEO stating, “healthcare is a major stra-
tegic thrust and Apple’s greatest impact will ultimately be 
in health” [31–35]. That impact is the “best” experience in 
managing health information, in making decisions, and in 
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affording patients interactive control [36]. DxR will have 
competitive and complementary interactions with Apple and 
Google in its information business, even if it is only “Google 
inside” [37].

As Charles Handy, a management philosopher, stated, 
“The world keeps changing. It is one of the paradoxes of 
success that what got you where you are, won’t keep you 
where you are” [38]. DxR has been highly successful in its 
high-volume, transactional report business, even without in-
depth knowledge of its customer’s use of its report. It is time 
for a “Smart New Deal” in which DxR uses the smartphone 
to revamp its report for new information and time demands, 
and for DxR to create experiences that evolve into loyal cus-
tomer relationships. These become even more important in 
defining perceived value of our field and of specific practices 
as radiologist’s physical presence recedes with expansion of 
teleradiology business models.
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