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Analysis of Medical Record Data from Hospitals and Kupot Holim

Hebrew University, Mount Scopus, Jerusalem
Beit Meirsdorf, Room 405

9:00-9:30 Registration and Coffee
9:30-9:40 Welcome

9:40-10:30 Natanel Goldschmidt
Ministry of Health
1NN NPVLOIVLD N7 — YNV DODIN N2 NN Y1115 HMIINYN NINND

10:30-11:20 Laurence Freedman and Havi Murad
Gertner Institute of Epidemiology, Tel HaShomer
Exploring links between diabetes and cancer through analyzing a large Health Maintenance
Organization database

11:20-11:50 Coffee

11:50-12:40 Dan Turner
Department of Pediatric Gastroenterology, Shaare Zedek Hospital
Utilizing Administrative Big Data for Population-Based Exploration of Inflammatory Bowel
Diseases in Israel

12:40-14:00 Lunch

14:00-14:50 Michal Shauly-Aharonov
Department of Statistics, Hebrew University
Medical Applications of Change Detection Methods

14:50-15:40 Avishai Mandelbaum
Faculty of Industrial Engineering and Management, Technion
Theompirical Research in Operations-Research and Stochastic-Processes: Theoretical +
Empirical Journey through Service Systems (e.g. Hospitals, Phone-Centers, ...)

15:40-16:10 Discussant
Orly Manor
School of Public Health and Community Medicine, Hebrew University

16:10-16:30 Floor discussion



Abstracts

Natanel Goldschmidt, Ministry of Health
1NN NPVVIVVLD NMNYT — HNIY DN YN MIIN Y111D HIINDN NINNN

YTTRY MIYNRIN MW 2013 MY IO NRY ORIV OIN ONIA2 MODON YTTNRD THININDD NIDINN
DX2IN N2 : DMV DIDINN 6-2 DTN 80-2 MIOINA OXTTNI ,NYD .0MH5ON DIINM YNA2 OXTTH 5 NNI0INA
Y2IN DIPYYI DINANX MIIN ,2A0N MV NNNN ,DMIVNIDID DYDIN YN ,0MIVNI) DN YN ,0M5YD
UL

,0°27 DXV MDD N2 DOPDIY NRY NPNDN .12 NPVDYOLO NMVIATNN YAV ,JONIY 1IN YN
PN MO NMINNN OIDPA MAPN MXNWN ,THD NN ,DXIDN NPT ,NMOIVIIN NIPN ,NINT : D1
A22PNNY MLINNN NXRY 1N NIPY NPVLDYOVLON MNI>TNN PON

Laurence Freedman and Havi Murad

Gertner Institute of Epidemiology, Tel HaShomer

Exploring links between diabetes and cancer through analyzing a large Health Maintenance
Organization database

We describe a project to explore the link between diabetes and cancer through analyzing data from the Clalit
Kupat Holim Database. We are addressing three broad questions in our investigation:

(a) are persons with diabetes at a higher (or lower) risk of developing cancer than persons without diabetes?

(b) among persons with diabetes are those with higher glucose levels or HbAlc levels at a higher (or lower)
risk of developing cancer?

(c) among persons with diabetes do those taking certain glucose-lowering medications have a higher (or
lower) risk of cancer?

In this lecture we will focus on questions (a) and (b). The Clalit database that we analyzed is a computerized
file that includes information on over 2 million adult members of the Kupa over the age of 21y on January 1°
2002, who were the focus of our enquiry. We “followed” this historical cohort through the period 2002-12 using
information in the database and information on cancer incidence and death from the Israel Cancer Registry that
we linked to the Clalit file. The statistical analysis required us to take into account the special characteristics of
the Clalit database, with regard to accuracy of information, completeness of information, and size of the file.
Among the topics we will cover are: deriving from the information available a definition of diabetes, ethnicity,
socio-economic status, body mass index and smoking; conducting computer-intensive survival analyses using the
Cox model with time-dependent covariates, e.g. glucose or HbA1lc levels; and handling missing values in such
analyses. There was a large proportion of missing data in some time-dependent covariates (30%-50% in HbAlc;
20%-40% in glucose) at each time-point. We therefore developed a procedure for time-sequential multiple
imputation at each time-point for the missing HbAlc and glucose values using the chained equations method,

based on completed variables from previous time-points. Results from the analyses of questions (a) and (b) will



be presented, as well as results of simulations for examining the performance of the imputation method used

when answering question (b).

Dan Turner

Head, Juliet Keidan Institute of Pediatric Gastroenterology and Nutrition

Shaare Zedek Medical Center, Jerusalem

Utilizing Administrative Big Data for Population-Based Exploration of Inflammatory Bowel Diseases in Israel

TPO¥2 INYN) YMNOY IR (222D DXV JNIP) NPNPIT o¥yn MoNN DIy PN XY MY 120 »ad
,IVPNPOT YN MONN MNP 922 97T T DY 1932 MY DNYRID DININ JMIPN NONNY IND NTHNN
MANPM NYNI DY MMPNA NMINNNDN OYNA NPOT DY NPNID MONN DN N2 DIVIPY YMIP IO
NYN9 D) DXT92) SN INH MNY TINDN ,NYIIN )OI AN PNT DXMYY DIWOW W IR MNPONN YV

Nap2aphl

TPSIN IPNN NYI NNPIN 2011 MWL ORIWI DN DY PMTHN 1900N DY YN 1D MON NXD NININKD TY
VN P L IIRN 1PN nap L(Israeli IBD Research Nucleus) IIRN owa nvynpbT syn monnd
INM PN OMNN) NNYD ORI ONTHIN ODIND NN DN NN N OO0NON YIPN INTPN
.90% 5 S PYTI NVNPYT YN MONN SOIN NNONND OINND MNP NYAIND DAVMND DMNIMININ
NYAIND DXINN N DD DMAYIN DIPHX ININ DN 1590 NN NN NVIDIDNIND DY NMdYA
220 IPNN MNP 40 920 MY DNXIWI DMNIDMIVINIIVDIN DY KNP DIP MaAPYa .ONINN MNP
TIAYD APNNN MXIAPY PINTIND DY) IWARNDY NIY NNPPN DY DIDMY NYD) NYNND MNYPN IPNN MONY
IYAN NIT LPINID . NMDIVNP GON 130 TIY) DN GPONX 38 MM TYNNN YV INDA DYDY ¥R OV DY
NYYOP MONXYA MOIVIIN MON DXIPNN NN D) XONX INIWII NONNN DY TDINIVPHRTIND MNP XD

.MwN

Michal Shauly-Aharonov, Hebrew University
Medical Applications of Change Detection Methods

Many physiological disturbances in processes within the human body are associated with diseases and
severe clinical conditions. The physiological processes that are known to cause grave complications are usually
strictly monitored. The problem is that a real disturbance may be masked by the variation of measurements, and
only by accumulating information can it be detected early. Most of the existing methods of monitoring do not
accumulate information; they are based on the last measurement or on recent past, and they usually examine
the past "ad-hoc" and lean on the physician's intuition. We propose a detection method based on the Shiryaev-
Roberts approach which considers the whole relevant history of measurements; with every new measurement, it
gives an updated ("on-line") evaluation of the likelihood that a change has taken place somewhere along the time
of monitoring. When this evaluation exceeds a certain upper control limit, a warning is given that the patient is at
high risk. This alarm system is designed to have reasonable sensitivity and specificity, or alternatively to provide
desired probability of detection and false-alarm, as well as sufficient time for intervention.

In particular, the talk will address two medical challenges of hospitals and kupot-holim:



(1) on-line detection of hazardous patterns in glucose level of pregnant women with type 1 diabetes.
(2) on-line detection of life-threatening changes in potassium level during hospitalization after a heart

attack.

Avishai Mandelbaum, Faculty of Industrial Engineering and Management, Technion
Theompirical Research in Operations-Research and Stochastic-Processes: Theoretical + Empirical Journey
through Service Systems (e.g. Hospitals, Phone-Centers, ...)

| shall describe a personal research journey through service systems (e.g. telephone and chat centers,
hospitals, banks,...). | typically view these systems through the lenses of a queueing scientist (e.g. “enjoying”
congestion and flows); sometimes using operational characteristics (e.g. waiting, abandonment, priorities) as
surrogates for financial, psychological and clinical performance; and always seeking phenomena that give rise to
research challenges in Operations Research and Statistics.

The theory of queueing is ideally suitable for capturing the operational tradeoff that is at the core of any
service: quality vs. efficiency. Three cases in point are the Erlang-A, -R and -S models: the first has become a
common call center model, by accommodating the choice that customers enjoy, namely wait for service or
abandon; the second arose from emergency departments, in which returns to service are prevalent; and the third
captures operational symmetry between servers and customers. All three models, or their (asymptotic) fluid or
diffusion counterparts, parsimoniously yet valuably portray complex realities. Here value is to be tested against
real service systems, which is in contrast to prevalent practice in asymptotic-driven research. (In that practice,
models are often remote from data, and the value of fluid/diffusion models is judged by its accuracy relative to
alternative models.)

The ultimate goal of my research is an automatic creation, in real-time, of data-based models for service
operations - analytical and simulation. The latter models will serve as a validation ground for the former, and
both will be universally accessible for applications by researchers, students and practitioners. Prerequisites
include, first and foremost, measurements of individual events (e.g. patient-physician transactions), which then
support inference of model primitives, structure and protocols. The above goal has been pursued at the Technion

IE&M, with data-support by its SEE Laboratory (SEE = Service Enterprise Engineering).


http://ie.technion.ac.il/Labs/Serveng/

