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ABOUT US
▪ Cenacle Research Offers a variety of Healthcare solutions crafted to the needs of:

▪ Individuals (Patients)

▪ Care Providers (Hospitals)

▪ Control & Monitoring Boards (Govt. and Statutory Boards)

▪ Participatory Entities (Labs, Drug Stores, Insurance Providers..)

▪ System Integrators
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ABOUT US
▪ Cenacle Research Offers a variety of Healthcare solutions crafted to the needs of:

▪ Individuals (Patients)

▪ Personalized Healthcare

▪ Care Providers (Hospitals)

▪ Clinical Decision Support Systems

▪ Control & Monitoring Boards (Govt. and Statutory Boards)

▪ Population Health Analytics

▪ Real-time Epidemic Outbreak Detection

▪ Participatory Entities (Labs, Drug Stores, Insurance Providers..)

▪ Order Prediction

▪ Sales Analysis 

▪ System Integrators

▪ Electronic Health Records

▪ Health Information Exchange

▪ Connected Experience
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Case Studies by Cenacle Research

POPULATION 
HEALTH ANALYTICS
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POPULATION HEALTH ANALYTICS
▪ Cenacle Research case studies:

▪ Foodborne Disease Outbreak Detection

▪ Disease Spread Causal Factor Analysis

▪ Medicine Sales Cannibalization

▪ Medicare Charge Disparity Analysis

▪ Prioritization for Infectious Diseases
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FOODBORNE DISEASE OUTBREAK DETECTION
CASE STUDY



FOODBORNE DISEASE OUTBREAK DETECTION
▪ Attribution of Food borne illnesses to Food Commodities

▪ Goal: Measuring probability and magnitude of disease outbreaks at a specific region 
and time based on food consumption and outbreak data

▪ Government has a target for disease control – what is the probability that the targets can 
be met?

Pathog
en /

Syndro
me

Year
2010 

Nationa
l health 
objectiv

e§

2020 
Nationa
l health 
objectiv

e¶

1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012

Surveilla
nce 
populatio
n 
(millions)
†††

14.27 16.13 20.71 25.86 30.64 34.85 37.86 41.75 44.34 44.77 45.32 45.84 46.33 46.76 47.14 47.51 47.51

Campyl
obacter

23.59 24.55 19.42 14.82 15.36 13.63 13.38 12.63 12.82 12.71 12.73 12.81 12.64 12.96 13.52 14.28 14.30 12.3 8.50

Listeria
**

0.43 0.43 0.53 0.40 0.33 0.26 0.25 0.31 0.26 0.29 0.28 0.26 0.26 0.32 0.27 0.28 0.25 0.24 0.20

Salmon
ella

14.46 13.55 13.61 16.07 14.08 15.04 16.24 14.46 14.65 14.53 14.76 14.89 16.09 15.02 17.55 16.45 16.42 6.8 11.40
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DATA
▪ Food borne disease historic data

▪ Food classification data

▪ Food consumption data

Year Month State Genus Species Status
Location Of 

Consumption
Total 

Ill

Total 
Hospitaliz

ations

Total 
Death

FoodVehicle

1998 June Washington Private home 2 chicken, unspecified

1998 August Washington Vibrio cholerae Confirmed Restaurant 2 0 0 oysters, unspecified

1998 September Vermont Salmonella enterica Confirmed Other 4 0 0
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RESULTS
▪ Analytics model capable of predicting the probabilities of foodborne disease 

outbreaks with 86% accuracy

▪ Case in Point:

▪ Successfully predicted the probability of 30 people getting ill due to consumption of leafy 
vegetables at picnic in Missisipi during September with Salmonella Entrica Infection
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DISEASE SPREAD CAUSAL FACTOR ANALYSIS
CASE STUDY



DISEASE SPREAD CAUSAL FACTOR ANALYSIS
▪ Map disease spread to the factors affecting it

▪ Goal: Given the geographical, socio-economic factors and disease incidents, 
estimate the probability of a person getting affected by the disease

▪ Control disease spread by controlling the causal factors affecting it 
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DATA
▪ Drug sales

▪ Geographic data

▪ Weather conditions, Seasonality, Pollution data etc.

▪ Socio-economic data

▪ Population density, Age groups, Per-capita income size  etc.
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RESULTS
▪ Analytics model capable of mapping the diseases with their causal factors with 84% 

accuracy

▪ Case in Point:

▪ Identifying the factors affecting the lung disease spread based on patient’s dietary habits,
living geographical circumstances, socio-economic factors, family conditions and past
medical history.
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MEDICINE SALES CANNIBALIZATION
CASE STUDY



MEDICINE SALES ANALYSIS
▪ Competition and Sales comparison within Medicine groups

▪ Goal: Find any cannibalization effects and demographic, age, sex associations and 
trends
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DATA
▪ Time series drug sales data

▪ Demographic data 

▪ Socio-economic data
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RESULTS
▪ Analytics model capable of revealing the sales cannibalization effects among similar 

class of drugs

▪ Results played important role in building personalized health regimes for chronic 
disease patients

▪ Trends of cannibalization over period of time in similar class of drugs establishes generic 
trends of reception for group of patients forming cohorts
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MEDICARE CHARGE DISPARITY ANALYSIS
CASE STUDY



MEDICARE CHARGE DISPARITY ANALYSIS
▪ Goal: Identify the culprit hospitals and the factors for the charge disparity

0

1000

2000

3000

4000

5000

6000

 $-

 $10,000

 $20,000

 $30,000

 $40,000

 $50,000

 $60,000

 $70,000

 $80,000

CA NV FL TX AZ SC NY KS LA CT HI NM NE SD MN TN IN NH NC IA DE UT ID VT WV MD

N
o

 o
f 

D
is

ch
a

rg
es

A
ve

ra
g

e 
C

o
ve

re
d

 C
h

a
rg

es
 V

a
ri

a
ti

o
n

Average Covered Charges Variation across States in US for all diseases

Total Discharges

Average Covered Charges

Min

Max

UL(95% Confidence)

LL(95%Confidence)

Mean

Cenacle Research 19



DATA
▪ Inpatient discharge group data for 3100+ US hospitals 

▪ Data for top 100 disease groups with average charges within each DRG

▪ Hospital infrastructure data
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RESULTS
▪ Analytical insights into the disease spend waste happening at population level

▪ Policy recommendations and infrastructural requirement guidelines for Medicare
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PRIORITIZATION FOR INFECTIOUS DISEASES
CASE STUDY



PRIORITIZATION FOR INFECTIOUS DISEASES
▪ Classifying the most frequent pathogens in order of their significance for national 

surveillance and epidemiological research

▪ Goal: Create a basis for strategic and conceptual decisions in the field of infectious 
disease epidemiology

▪ Goal is to come up with relative ranking rather than an absolute cut-off (beyond which 
diseases are not considered important)
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DATA
▪ Notifiable diseases and pathogens data for Germany region.

▪ Disease, Case category, compliance with the case definition

▪ Reporting week, month, quarter, and year

▪ Age group , Sex, Pathogen (e.g., serovar, phage type, etc.)
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RESULTS
▪ Classification model prioritizing the pathogens in the order of their significance

▪ The  relative ranking model provides the basis for formulating nation wide strategy 
for combating infectious disease monitoring, control and eradication
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Cenacle Research

SOLUTION 
LANDSCAPE
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SOLUTIONS LANDSCAPE
▪ For Doctors

▪ Clinical Decision Support System

▪ Diagnostic Assistance

▪ Treatment Guidance

▪ Risk Assessment

▪ For Patients

▪ Personalized Healthcare System

▪ Disease Modelling

▪ Behavioural Patterns Analysis

▪ Cohort Identification & Patient profiling

▪ Personalized Insurance

▪ Electronic Health Records

▪ System-wide

▪ Health Information Exchange

▪ Real-time Monitoring & Population Health Indicators

▪ Epidemic Outbreak Detection

▪ Contagious Disease Spread Modelling

▪ Farm-to-Fork Analysis

▪ Connected Experience
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SOLUTION LANDSCAPE: FOR DOCTORS
▪ Clinical Decision Support Systems (CDSS)

▪ Intelligent algorithms capable of digesting the medical records and helping doctors in 
making right decisions

▪ Diagnostic Assistance

▪ Based on the symptoms indicated by patient, CDSS identifies the most probable disease and 
suggests the right diagnostics to the Doctors

▪ Eliminates redundant tests and avoids unnecessary costs, reducing the delay in treatment

▪ Treatment Guidance

▪ Based on the Diagnostic results, helps Doctors identify and prescribe the right treatment 
personalized for each patient

▪ Risk Assessment

▪ Helps the Doctor assess the risk of a potential treatment to a patient through the means of 
simulation
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SOLUTION LANDSCAPE: FOR PATIENTS
▪ Personalized Healthcare

▪ A personalized medicine regime that is designed based on patient’s living habits, socio-
economic factors, living geographical conditions and past medical history

▪ Every individual is Unique

▪ Not all drugs are suitable for all

▪ Identifying differences between patients is critical to understanding the nature of illness

▪ Unity in Diversity

▪ Diseases are united in their symptoms, but divided in their right cure for each patient

▪ Cohort identification plays critical role in designing the right medicinal regime for each disease

▪ Our exploratory analysis techniques and advanced Monte Carlo simulation methods infer 
the right personalized healthcare model for each individual
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Visit us @ http://cenacle.co.in/

http://cenacle.co.in/


CENACLE RESEARCH
Do More.
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