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Analytics Algorithms as Microservices
By Brian Murphy

Key Takeaways

 > Microservices architectures have enabled significant reuse in many industries yet remain unknown in health-
care.

 > HCOs and HIT vendors want to increase user access to analytics and make broader use of existing analytics 
in other applications. 

 > Microservices are one way to implement the emerging analytics algorithms now being discussed by HIT ana-
lytics vendors.

 > Progress will depend on a better understanding of modern ideas about developing and maintaining distribut-
ed, cloud-based applications.

HIT analytics take a monolithic approach to development. The fruits of this labor – large catalogs of reports and 
dashboards – serve many valuable purposes for a range of users. They can be a revelation for clinical and admin-
istrative users who are relatively new to using applications day-to-day. On the other hand, the size of these cat-
alogs can also be daunting for many users, restricting the utility of the underlying data and analytics. Moreover, 
the metrics and analytics that make up these reports are of little use to other applications.

Several vendors point out that analytics is great at identifying problems but that practices struggle to address 
them. It doesn’t help that most of these analytics are delivered through a portal, outside of day-to-day workflow. 
Today, microservices, DevOps, and open APIs are making it possible to integrate data from disparate silos into 
unified workflows. These ideas are potential solutions to the functional and usability ills of healthcare’s various 
systems of record and systems of engagement. HCOs want to change their application portfolios to derive value 
from the scale, flexibility, and cost benefits of modern distributed applications. 

Microservices – distinct application modules responsible for a single operation within a larger application eco-
system – have become an important way for enterprise and consumer developers to think about applications. 
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They support code reusability in a way that monolithic and prior service-oriented approaches to application de-
velopment did not. No formal standard or definition of microservices exists, but certain characteristics mark the 
development style. The approach delivers a collection of independently usable, small functions – microservices 
– distributed over loosely coupled organizations and computing environments. IT organizations access micros-
ervices through APIs wherever they may reside: on-premise, remote-hosted, cloud-hosted, or across hybrid 
environments. 

Microservices are not well known in healthcare but most people have interacted with a business whose applica-
tions have been implemented as microservices. Netflix, as part of its transition to the cloud, rewrote its entire 
application portfolio as microservices. Amazon also has invested heavily in building microservices-based appli-
cations. While these companies were motivated by the need for web scale, they also found that microservices 
helped make their applications more maintainable.

Figure 1: ?

Microservices Use Cases

Where could analytics microservices make a difference? Benchmarking is one good example of potential use 
cases for microservices-based analytics. Not all physicians are receptive to cost, quality, or utilization compari-
sons. Unsurprisingly, such benchmarks are not universally available in the current crop of analytics products. 
Moreover, some vendors can benchmark quality but not utilization or costs, or vice versa. However, if a set of 
cost, utilization, and quality benchmarks data were available via API calls, developers could provision EHRs to 
deliver this data to only the physicians who requested it. Over time, developers could experiment with the quan-
tity of such benchmarks, adjusting their presentation to the end user based on application telemetry. Such ad-
justments could aim at making this data more palatable to skeptical physicians.
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Another example could be care quality and coding gaps. Conventionally, such gaps are identified in a report that 
someone must review and then take a wide array of corrective actions. Currently, EHR vendors with a reasona-
ble analytics offering, like athenahealth, Cerner, eClinicalWorks, and Epic are better able to include gap informa-
tion in EHR workflows. Most analytics vendors rely on a practice manager to prepare for each day’s appoint-
ments based on a report. If these gaps were implemented as microservices, they could be more widely leveraged 
to relevant users and applications than an entry in a report. Scheduling systems could receive data on care gaps 
via a webhook-style API and incorporate the data into its decisions about appointment length. Patient flow ap-
plications could use such data to decide staffing levels. 

Vendor Plans 

Microservices can deliver the kind of reusability that has so far eluded healthcare. For example, every analytics 
vendor has developed what amounts to a unique algorithm for every quality metric they support in their portfo-
lio. If one company offered a microservices that calculated a given quality metric, an HCO or a vendor could use 
it via APIs to deliver a result to an individual user. At a minimum, the metrics would be more widely available than 
as a single entry in one report in a catalog of reports.

Several analytics vendors have product plans consistent with this approach – notably Cerner, Health Catalyst, 
and IBM Watson Health. Cerner and Health Catalyst have been talking about the potential of algorithms for a 
few years. Both intend to package analytics functionality with data or functionality on a stand-alone basis. IBM 
Watson Health has similar plans but intends to use its cognitive computing capabilities. These are plans at this 
point and no analytics vendor as a fully fleshed out analytics algorithm offering. 

Other, less well-known companies, are pursuing some aspects of this idea. Apervita hosts HCO data in the 
cloud, applies algorithms from different sources to that data, and make the results available to the HCO via 
REST APIs. 

Can Microservices be a Business in Healthcare?

For most HIT vendors, pricing and packaging such an offering is a step into the unknown. Several ideas are float-
ing around the industry, none of them completely satisfactory to most vendors. Outside of healthcare, micros-
ervices are the processing engines behind APIs and companies often charge on a per API call basis. This scheme 
is common in consumer-facing services with high API call volumes. In healthcare, some combination of API call 
volume and user or patient population may be a better gauge of value. 

While the industry sorts through the pricing options it must also consider whether to sell algorithms stand-
alone, in combinations, or a mix of both. Again, value to the HCO customer will dictate how microservices-based 
algorithms will be packaged. 

Microservices Can Tame Complexity

The idea of extending or enhancing system of record applications with analytics isn’t revolutionary. EHRs al-
ready provide visualizations of patient data in certain contexts. But the idea that large analytics-focused data-
sets, including data from outside the EHR itself, can contribute at the point-of-care, routinely, is new. Embed-
ding analytics-derived information, recommendations, and visualizations into EHRs will contribute to the wider 
purpose of reorienting EHRs and their interfaces to better serve users.
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Microservices could help HCOs better use data stores that combine clinical, claims, unstructured text, public 
sources, device, and social determinants of health (SDoH) information. While there is tremendous focus on 
FHIR profiles, vendors could distinguish themselves with proprietary analytics-oriented microservices APIs 
that combine disparate data in useful ways. 

For now, the emphasis on making reports and dashboards available to a greater range of users is sufficient for 
many HCOs and clinicians. As familiarity with analytics and data increase, the need to embed analytics into 
workflow will increase.  Microservices offer an incremental and realistic approach to increasing software reuse 
and providing greater flexibility for the HCO. Probably most importantly, microservices will allow HCOs to man-
age complexity. Narrowly defined functionality, used as algorithms by many applications, can help HCOs deal 
with the integration demands of multiple EHRs and other applications across multiple venue and organizations.

Microservices-based applications will not happen overnight in healthcare. Each HCO and HIT vendor will need 
to evaluate whether and how best to chop up their applications into microservices. But greenfield opportunities 
like analytics algorithm are a place to start.
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