
(19) United States 
(12) Patent Application Publication (10) Pub. No.: US 2014/0207488 A1 

US 20140207488A1 

Gotlib et al. (43) Pub. Date: Jul. 24, 2014 

(54) MEDICAL INFORMATION QUERY SYSTEM Publication Classification 

(71) Applicant: I.M.D. Soft Ltd., Tel Aviv (IL) (51) Int. Cl. 
G06O 50/24 (2006.01) 

(72) Inventors: Phyllis Gotlib, Tel Aviv (IL); Ido G06Q 10/10 (2006.01) 
Schoenberg, Boston, MA (US); Roy (52) U.S. Cl. 
Schoenberg, Boston, MA (US) CPC ................ G06O 50/24 (2013.01); G06Q 10/10 

(2013.01) 
USPC .............................................................. 705/3 

(73) Assignee: I.M.D. Soft Ltd., Tel Aviv (IL) 
(57) ABSTRACT 
A query system is provided for retrieving information from a 

(21) Appl. No.: 14/107,286 medical information system, or its databases. A user interac 
tive query wizard facilitates creation of query scripts for 

(22) Filed: Dec. 16, 2013 retrieval of information from the medical information system. 
Queries may be performed across a set of patients, hospitals 
or clinical resources. Query results are presented via an out 

Related U.S. Application Data put device. Such as a computer display. These results may be 
(63) Continuation of application No. 10/355,527, filed on exported to other applications, such as known office or desk 

Jan. 31, 2003, now Pat. No. 8,620,678. 

3. 

QUERY SYSTEM 
120 

S C UERY 
WIZARD 
125 

130 

135 
135 

: Y- MEDICAL 
INFORMATION 

top applications, or other systems, such as database systems. 

REMOTE C 
SYSTEM(s) 132 

112 
SYSTEM 10 

115 Y 

BSU-1 BSU-21 BSU-N 

tBSU-12 BSU-22 R A BSU-N2 

BSU-N BSU-2N BSU-NN 

SAR 

82 DEFINE QUESTION 

SEC intA 
UERYOPTION 

- Y - 

-- 
NAM CUERYi - 186 
CATEGORIZE 

SLECT 88 
ATTRIBUTES & 

Filers 

ExECUTE queRY '' 

EN 

  



US 2014/0207488A1 Jul. 24, 2014 Sheet 1 of 8 Patent Application Publication 

NN-TYSENZ-OSE ÕTT WELSÅS 
NOLLYWHO+N| | < 

TVO|OJEW (S)WELSÅS E LOWERH 

* , 
9 || || 

? 

Õ?T WELSÅS ÅRHETTO 

  

  

  

  

  



Patent Application Publication Jul. 24, 2014 Sheet 2 of 8 

18O 
( START ) 

N 

182 DEFINE OUESTION - 

SELECT INTIAL - 
QUERY OPTION 

NAME OUERY/ 
CATEGORIZE 

184 

- 186 

SELECT 
ATTRIBUTES 8. 

FILTERS 

- 188 

190 EXECUTE OUERY - 

FIG. 1 B 

US 2014/0207488A1 



Patent Application Publication Jul. 24, 2014 Sheet 3 of 8 US 2014/0207488A1 

Adaiskirties 
2 Advision wait 

a... are: 
Age 

2O2 
Signal. 

- Users sites 
arameerables 

Ditles Auerbs: 232 
8 - Order scriponent details ags on discharge 

se 'ri. Alleget 
fibert ...... assesd iss 

Saygdiciss n A. Alicinid physician 

2 22 i. ... islags destrati; 
in A. Eischarge reason 
- . Eischargetire 

... ischyged 
r. A fisshaigedy 
'ik Ehrk go 

213 

8 266 

262 260 

: s 8 
8 269 

FIG. 2A 

83 

absor 
irrigaer As Objart 

Cim oMain As bject 
DimcRsRRS is As Ojet 
sat obtaint-CrestsObject" towgatywizard:lain 
Sct aPatiet-Createject:"Navigatsy.Vizard. M'Satianis" 

8 

8-8&t is bass if it set a gas: sitting firror:gs, 
Call (Main ConnectilatsBaseliois. "," Ev say.) 
.3et City guair; 
With oatiart 

inity 
ShowFields":tieri; 

: uglietarisr Fat 
with.Signals.Snyrcs 

nitri 
Lakkara: Sirius get" 

8& ifth. Signals-sraetersSoLics 
s initinyiq 
s (taiferame: 33rtsigfiss" 

Faratistsrs"; i.vatar issreatirihan 43 micrg 
Psssss Walus.si.ess Thani"25 Nena"; 

Edith 
Frijit 

EndWith 
Riscarcing it::::::::: Srists. 

Set RsResists. Plant,8sississat 

s 
8 

    

  

  
  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  



Patent Application Publication Jul. 24, 2014 Sheet 4 of 8 US 2014/0207488A1 

250 

FIG.2C 

270 

272 
HR 

276 

274 

278 

FIG. 2D 

  

  



Patent Application Publication Jul. 24, 2014 Sheet 5 of 8 US 2014/0207488A1 

310 

320 

330 332 334 334 

332 $3. 

  

  



Patent Application Publication Jul. 24, 2014 Sheet 6 of 8 US 2014/0207488A1 

340 

8 
8. 

400 

sport ey 

ES : & 88: 8 88: 
: 

402 

88: 883 
8 8. & 

8& 8 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  



Patent Application Publication 

Patient raine 
RF number 
Parameter name 
Parameter abbreviation 
Wats 

262 

502 

Signals 

Orders 

222 

e 
s users attributes 

Parameteratities 

Crder component details. 

Jul. 24, 2014 Sheet 7 of 8 

504 

8. 

Aver 

* Adrission tiris 
2 Adrission weigh: 
& Adriated by 

Age 
are Age of ad-ission 

Age on discharge 
A. Aergies 
A. Attended rurse 

A. Comments 
A shargestination 
*Alsage reason 
& Discharge time 

Discharge 

US 2014/0207488A1 

  

    

    

    

  

  

  

  

  

  

  

  

  



Patent Application Publication Jul. 24, 2014 Sheet 8 of 8 US 2014/0207488A1 

600 

  



US 2014/0207488 A1 

MEDICAL INFORMATION QUERY SYSTEM 

FIELD OF THE INVENTION 

0001. The inventive concepts relate to network computer 
systems and methods. More specifically, the present inven 
tion relates to systems and methods for creating, customizing 
and performing queries of medical data, Such as patient, 
resource, or hospital data. 

BACKGROUND 

0002. When an individual is admitted as a patient into a 
hospital, certain information about the patient must be 
acquired and made available to various members of the hos 
pital staff. Such information includes, for example, the 
patient’s identity, address, age and occupation, next of kin, 
medical history, conditions for which treatment is sought, 
preexisting conditions, and any medical insurance informa 
tion. 
0003. During a patient’s stay in a hospital, written infor 
mation relating to his medical history, doctors and nurses 
observations and remarks, laboratory reports, diagnoses, doc 
tors orders, prescriptions and other notes by the medical 
team, including doctors, nurses, technicians, orderlies and the 
like, become part of the patients file. Patients with chronic 
conditions or who are frequently hospitalized may have 
numerous files of Substantial size which contain important 
historic, as well as current, information. The information that 
is necessary to provide a complete picture of the patient 
includes, for example, the patient's vital signs, fluid balance, 
respiratory function, blood parameters, electrocardiograms, 
X-rays, CT scans, MRI data, laboratory test results, diagnoses, 
prognoses, evaluations, admission and discharge notes, and 
patient registration information. This information originates 
from a variety of Sources, including the patient, doctors, 
nurses, monitors connected to the patient, testing laborato 
ries, the patient's medical records, and hospital administra 
tion records. 

0004. A massive amount of information about the patient 
is therefore generated in a relatively short time. Increasingly, 
this information is automatically recorded or manually 
entered into a computer-based medical information system. 
Critical care environments, such as hospital intensive care 
units, trauma units, emergency rooms and the like, are filled 
with state-of-the-art electronic equipment for monitoring of 
patients. Such systems include a plurality of patient monitor 
ing devices that record information related to the patients 
status. These systems may also capture information about the 
medical resources being consumed. 
0005. Furthermore, many hospitals have changed the way 
in which patients are billed for services. In the past, patients 
were typically billed on the basis of days hospitalized. With 
recent changes in health care management and practice, 
patients are now more likely to be billed on the basis of 
treatments received. Greater efficiency in the treatment of 
patients is therefore emphasized. As a consequence, hospitals 
now scrutinize the effect of a treatment on a patient more 
closely, with increased monitoring, observation and recorda 
tion of the patient's responses to treatment. The burden of 
entry of the increased amount of information that must be 
recorded about a patient has been reduced by increased auto 
mation. 
0006 Commonly owned U.S. Pat. No. 6,322,502 B1 
entitled Medical Information System provides an example of 
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a system for obtaining data and information from and about 
patients in a hospital, and making it immediately and selec 
tively accessible to various members of the medical team in a 
hospital in accordance with the functions performed by those 
members. This information may be displayed, at least in part, 
on Screen in a flowsheet. To date, systems and methods for the 
automated robust query of Such data and information are not 
provided, but could be extremely useful. For example, the 
ability to search across a plurality of patients with respect to 
a given set of parameters would provide a useful analytical 
tool for clinicians and administrators. Searches based on hos 
pital or clinical resources would also help analyze and 
improve efficient distribution and usage of such resources. 

SUMMARY OF THE INVENTION 

0007. In accordance with the present invention, a system 
and method are provided that enable the creation, customiza 
tion, and performance of queries (or searches) of information 
collected, obtained, or stored in a medical information sys 
tem. The results of Such queries assist clinicians in their 
research, analysis, treatment, resource utilization, and quality 
assurance activities. A query wizard tool is provided for 
retrieving information from a medical information system, or 
its databases. Queries may be performed across a set of 
patients, hospitals or clinical resources. Query results are 
presented via an output device. Such as a computer display. 
These results may be exported to other applications, such as 
known office or desktop applications, or other systems, such 
as database systems. Among other things, the query wizard 
tool facilitates creation of scripts for retrieval of information 
from the medical information system. 
0008. A typical medical information system in a clinic, 
hospital, or other medical facility may be a networked com 
puter system that collects, stores, analyzes and manages a 
variety of types of data referred to as “patient data. Patient 
data may include dynamically changing data. Examples of 
dynamically changing patient data that may be monitored 
include a patient's heart rate, temperature, blood pressure, 
respiration rate, electrical brain activity, chemical balance or 
composition. Patient data may also include relatively static 
data, such as prior or current medical conditions, diagnosis, 
prognosis, statistics, and so on for one or more stays for each 
of a plurality of patients. These types of patient data are 
referred to as parameters, which may be grouped together as 
sets of related attributes. Many other types of patient data (or 
parameters) known in the art may also be collected or moni 
tored. An account management system may be included as 
part of the medical information system, or it may be inter 
faced with the medical information system. The account man 
agement system typically stores patient account information, 
including patient name, address, telephone number, insur 
ance information, billing and payment information, and the 
like, as static data. 
0009 Given the inclusion of dynamically changing 
patient data, monitors to collect in real-time or near real-time 
patient data during a patient's stay is also typically provided. 
Monitoring is typically accomplished, to Some degree, using 
bedside units (BSUs), which are devices included in or con 
figured to interface with the medical information system and 
posted proximate to the patient. BSUs may include output 
mechanisms such as display screens, printers, audible alarms, 
communication ports or some combination thereof, and input 
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devices such as key pads, key boards, input ports, probes, 
sensors, cameras, recorders or interfaces to other data 
SOUCS. 

0010. In accordance with the present invention, a query 
system is integral with or interfaced to the medical informa 
tion system. The query system interfaces with the medical 
information system and various patient monitoring systems 
and devices. The monitoring systems and devices make data 
available to the query system (via the medical information 
system) for retrieving data according to the query script. The 
query system may include or may be configured for access by 
any of a variety of devices, such as a desktop computer, 
workstation, laptop, personal digital assistant (PDA), tele 
phone, server, or other network enabled device or programs, 
modules or components of Such devices. That is, in accor 
dance with various embodiments, query scripts may be 
defined, queries may be launched, or query results may be 
provided to or accessed by any of the above devices. 
0011. The query system includes a query wizard that pro 
vides a user interface for the creation, running and analysis of 
queries and query results. The query wizard includes logic 
and instructions necessary for establishing a graphical user 
interface for user devices (e.g., a desktop computer, worksta 
tion, PDA, and so on), generating and defining query scripts, 
processing inputs and outputs, and interfacing with other 
relevant devices and programs (e.g., operating systems, desk 
top applications, and so on). The query wizard may include 
program code distributed across various devices, e.g., 
arranged in a client-server architecture, or implemented in 
other manners known in the art. Preferably, the query wizard 
generates a user interface in a Web browser context and 
implements commonly available and known Web browser 
features, such as radio buttons, toolbars, drop-down lists, 
menus, text entry fields, graphical linking and so on. 
0012. Using the query wizard, queries are created by con 
structing a user (e.g., clinician or administrator) defined script 
that utilizes patient data. The algorithm embodied in the script 
is comprised of query attributes and related parameters, 
which form parameter-based tests or conditions to be met. As 
an example, a statement may be defined as “if tempera 
ture>100 degrees, then . . . . Depending on the Script, pro 
cessing of patient data according to one or more statements 
returns certain results. The results may be provided on a 
display in a gridortable format, or they may be output in other 
forms, such as graphical plots or charts, audible speech or 
tones, dynamic video, of some combination thereof. Queries 
may be saved and attached to or embedded within other 
queries. 
0013. A set of filters may be defined and applied selec 

tively to query attributes. For example, at least four types of 
filters may be applied to a given attribute: time, text, numeric, 
and checkbox. The time filter allows a user to apply specific 
time values to the selected query attribute(s). The text filter 
allows the user to include or exclude text values with or from 
the query. The numeric filter allows the user to include or 
exclude numeric values with or from the query and allows the 
application of statistical functions to filter data. The checkbox 
filter allows the user to apply “yes” or 'no' values to query 
attributes. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0014. The drawing figures depict preferred embodiments 
by way of example, not by way of limitations. In the figures, 
like reference numerals refer to the same or similar elements. 
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0015 FIG. 1A is a diagram of a system architecture 
including a query system in accordance with the present 
invention: FIG. 1B is a flowchart depicting a query method in 
accordance with the present invention. 
0016 FIG. 2A-2D are query wizard screens rendered on a 
workstation of the query system of FIG. 1. 
0017 FIG.3A-3D are attribute filter screens rendered on a 
workstation by the query system of FIG. 1. 
0018 FIG. 4 is an exemplary export query screen rendered 
on a workstation by the query system of FIG. 1. 
(0019 FIG. 5A-5B are exemplary screen shots related to 
use of statistical functions and rendered on a workstation by 
the query system of FIG. 1. 
0020 FIG. 6 is an exemplary screen shot of a grace period 
entry form rendered on a workstation by the query system of 
FIG 1. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

0021. A system and method inaccordance with the present 
invention facilitate the creation, customization, and perfor 
mance of queries (or searches) of information collected, 
obtained, or stored in a medical information system. The 
results of Such queries assist clinicians in their research, 
analysis, treatment, resource utilization, and quality assur 
ance activities. A query tool or wizard generates an interface 
for creating queries and retrieving information from a medi 
cal information system, or its databases. Through the query 
wizard a user can define a query by writing a script that 
indicates the types of attributes and parameters to be 
searched. Queries may be performed across a set of patients, 
hospitals or clinical resources. Query results are presented via 
an output device, such as a computer display. These results 
may be exported to other applications, such as known office 
or desktop applications, or other systems. Such as database 
systems. 
0022. In the preferred form, a query system is used in 
conjunction with a medical information system, Such as that 
described in U.S. Pat. No. 6,322,502B1. The medical infor 
mation system may include or be used in conjunction with a 
clinical system that is used for administering clinical trials. In 
the preferred form, the medical information system includes 
bedside devices and systems (collectively “bedside units’ 
(BSUs)) for patient monitoring and care. The medical infor 
mation system provides a means for monitoring patients and 
collecting, storing, and maintaining patient data. Patient data 
may include a combination of relatively static and dynami 
cally changing information related to a patient. Relatively 
static patient data may include the patient's name, address, 
and insurance information, as well information regarding the 
patient's medical history and prior care, diagnosis, prognosis, 
treatment and related information. Dynamically changing 
patient data may include a patient’s heart rate, temperature, 
blood pressure, respiration rate, electrical brain activity, and 
chemical balance or composition. 
0023 The present invention may be implemented within 
the architecture depicted in FIG. 1A, as one possible embodi 
ment. In this embodiment, a medical information system 110 
comprises several workstations connected to a set of servers 
(not shown) via a network 115. The workstations and servers 
may be local, remote, or some combination thereof to each 
other. The medical information system 110 serves as the 
collector and maintainer of patient data, in a database system 
112. The medical information system 110 includes a plurality 
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of BSUs 140 that monitor patient status and collect patient 
data. In the preferred form, the BSUs also couple to network 
115. Network 115 is depicted as a local area network (LAN) 
for simplicity. However, the present invention is not limited in 
this manner. Network 115 may by a LAN, wide area network 
(WAN), virtual private network (VPN), the Internet, World 
Wide Web or some combination thereof. 

0024 FIG. 1A shows a query system 120 in accordance 
with the present invention linked to medical information sys 
tem 110 via network 115. There may additionally, or alterna 
tively, be provided a wireless network link 135 between query 
system 120 and medical information system 110. The query 
system 120 may include its own database system 122 for 
storing information and data related to the queries (e.g., query 
Scripts, algorithms, filter information and data) as well as 
results related data. In other embodiments, the query system 
120 may be hosted on the same servers, workstations and 
computers as the medical information system 110 and may 
share at least a portion of database 112. Query system 120 and 
medical information system 110 may access, or may be 
accessed by, one or more remote systems 130, with their own 
database systems 132, for data access, exchange, or mainte 
nance. For example, Such remote systems 130 may include 
wired or wireless computers, servers, cellular telephones, 
pagers, personal digital assistants, e-mail devices, or other 
network, Web or Internet enabled systems or devices config 
ured to create and launch queries and additionally, or alterna 
tively, to receive query results. In the preferred embodiment, 
the query system 120 includes a query wizard 125 that facili 
tates the creation of query Scripts using a scripting language, 
e.g. VBScript, although other programming languages may 
be used. In the preferred embodiment, a script is a VBScript 
function. 

0025. One embodiment of a query method in accordance 
with the present invention is depicted in the flowchart 180 of 
FIG. 1B. In this form, a user defines a question in step 182, 
selects initial query options in step 184, names and catego 
rizes the query in step 186, selects the attributes and filters to 
be applied to the query in step 188, and may then execute the 
query in step 190. 
0026 FIG. 2A illustrates an embodiment of a query wiz 
ard main screen 200 in accordance with the present invention. 
The query wizard main screen 200 facilitates the creation and 
launching of queries and presentation of query results. The 
query wizard main screen 200 comprises an icon toolbar 202, 
which contains icons for creating, saving, running, and sort 
ing queries. The query wizard main screen 200 includes three 
tabs that facilitate creating queries and viewing results: Query 
Wizard, Script, and Results. These tabs reveal corresponding 
windows and panes having certain information and function 
ality associated therewith. 
0027. A New Query (NQ) icon is used to create a new 
query and a Save Query (SQ) icon saves the current query, 
i.e., the query that is open in the query wizard composition 
window 230. As part of the savefunction, the user is prompted 
to name the query. If the name typed already exists, the user 
will be prompted to type an alternative name. The query may 
be saved to the database chosen by user and is displayed in the 
Saved Queries folder of initial query options pane 220, which 
also includes a set of predefined attributes (e.g. Patients). A 
saved query can be retrieved from the database in which it was 
saved. A Saved Query Filter (SQF) icon allows a user to filter 
the display of saved queries. 
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0028. A Delete Query (DQ) icon allows a user to delete its 
own query, but it is not possible to delete queries created by 
other users, in the preferred embodiment. An Attributes Filter 
(AF) icon causes the display or hiding of query attributes that 
were not used in the current query. A Change Database (CD) 
icon allows a user to select the database of another department 
from a list of databases. A database is usually named for the 
department to which it corresponds and is listed by depart 
ment name in the query wizard 125. The database list includes 
online and archived offline databases, providing they are a 
part of a master list of accessible databases. Note that, in the 
preferred embodiment, changing databases selection may 
require authentication of the user, e.g., login via entry of a 
valid username and password, if access to that database is 
controlled. 
0029. An Export Query (EQ) icon allows a user to place its 
query results into another applications, e.g., a Microsoft 
OfficeTM application. (Note, Microsoft OfficeTM, Word TM, 
ExcelTM and AccessTM are trademarks of Microsoft Corpora 
tion, Redmond, Wash.). The Export Query icon is enabled 
only if there were results returned by the query. A Run Query 
(RQ) icon allows a user to run the query. A query may run for 
several minutes if the database is large and the requested 
information is distributed over numerous tables, query 
attributes, databases or systems. In one form, the query results 
are displayed in a grid in the Results pane 250 (see FIG. 2C). 
A Stop (S) icon is enabled during the processing of a query, 
e.g., while the results are being written to the Results pane 
2SO. 

0030 Selection of a Sort by Query Category (SC) icon 
causes the display of saved queries by Query Category. Selec 
tion of a Sort by User Name (SN) icon causes the display of 
saved queries by name of the user that created them. An Open 
note (ON) icon appears in the toolbar 202 after a Notes query 
has been run. The Open note icon allows a user to open a note 
(read-only) of a Notes query. An Export all notes (EN) icon 
also appears in the icon toolbar 202 after a Notes query has 
been run. This icon is selected to export all the notes of the 
Notes query results page to an editable Microsoft WordTM 
document. 
0031. A Query Filter (QF) icon facilitates display of a 
query setup pane 260. The query setup pane 260 comprises 
several selection mechanisms. For example, a Display Fields 
area 262 provides a list of fields for selection by the user. 
Selected display fields are entered into query fields area 264; 
these are the fields to be displayed in the Query Results pane 
250 when the query is run. The user may also define a name 
for its query from Query Name area 266 and choose a cat 
egory from Query Category 268. Setup pane 260 is discussed 
in greater detail below, with regard to building a query. 
0032. A Query Wizard window 210 is comprised of two 
panes, an initial query options pane 220 and the composition 
pane 230. An Initial Query Options tree 222 is included in the 
initial query options pane 220 and a query attributes tree 232 
is included in the query attributes pane 230. Initial query 
options are selected and "dragged' from the Initial Query 
Options tree 222 to composition pane 230 to yield the query 
attributes tree 232. The setup pane 260 is also included in 
query wizard screen 210, and includes different user select 
able filter options. 
0033. The initial query options pane 220 is a source to help 
define the type of query to be performed by dragging an 
option into the composition pane 230. For example, a Patients 
query type retrieves data from the medical information sys 
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tem 110 patient files and discharge forms, known in the art. A 
Signals query type retrieves data from the medical informa 
tion system 110 flowsheet. A User Attributes query type 
retrieves data from the medical information system 110 user 
list. A Parameter Attributes query type retrieves data from a 
parameter properties form. An Orders query type retrieves 
data from an order list, with some additional data from an 
order entry form. An Order components details query type 
retrieves data on specific order parameters. A Notes query 
type retrieves data from the Notes module of the query wiz 
ard. A Problems query type retrieves data from a problem list, 
or database. 
0034 Selection of the Script tab causes presentation of a 
Script pane 240, shown in FIG. 2B. The Script pane 240 
includes VB script that represents the query that was created 
from the Query Wizard window 210. The script in Script pane 
240 may also be used as a part of a MS WordTM or ExcelTM 
template that produces a table similar to the one displayed in 
Results pane 250, shown in FIG. 2C. Results pane 250 
includes the results of the query created in the composition 
pane 230, after it is run. In this example, the results are 
displayed in a table that includes columns with details from 
the display fields selected for the query from setup pane 260. 
0035 Building a Query 
0036. At a top level, the procedure for building a query 
includes of the following steps: (1) defining a query (i.e., the 
“first and 'second part of the user's question); (2) dragging 
and dropping the appropriate options from Initial Query 
Option tree 222 into the composition pane 230; (3) naming 
the query and choosing an appropriate Query Category in 
setup pane 260; (4) defining the display fields; and (5) defin 
ing the query attributes and setting the appropriate filters. 
After the query is built, the user may continue by: (6) running 
the query; and (7) saving the query and/or export the query 
results. This process is depicted in the flowchart 200 of FIG. 
1B. 
0037. At a more detailed level, queries may be built step 
by-step starting from the query wizard main screen 200 
shown in FIG. 2A. A new query may be created according to 
the following steps: 
0038 Step 1: 
0039. In this step, the user defines a query. The initial task 
in the query building process is the formulation of a query 
question. That is, the user must determine what it is that the 
user wants to know and exactly what type of results informa 
tion is required. As an example (i.e., Example 1), Suppose the 
user wants to know: “Which patients have had heart rate 
values between 150 and 250?' And, a definition of the 
required results information is “Display a list of patients that 
will include patient name and hospital number.” Formulation 
of this query for query wizard 125 would be “Retrieve a list of 
patients (names--hospital numbers) with heart rate values 
greater than 149 and less than 251 with their Heart Rate 
values displayed.” 
0040 Step 2: 
0041. In the second step, the user selects the desired initial 
query options by dragging and dropping the appropriate 
options from the Initial Query Option tree 222 of FIG. 2A into 
the composition pane 230, both of query wizard window 210. 
The initial query option is selected to reflect the first part of 
the original question, which in Example 1 was "Which 
patients ... ?”. Once dropped into composition pane 230, a 
corresponding attributes tree 232 for the Patients query option 
is presented. For example, the attributes tree includes patient 
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related attributes, such as Admission time, Admission weight, 
Admitted by. Therefore, continuing Example 1, since the user 
asked a question about “which patients”, the Patients option 
213 is selected and dragged into the composition pane 230. 
0042 Step 3: 
0043. In the third step, the user names the query and 
chooses an appropriate query category. To accomplish this, 
the user enters a query name in the Query name field 266 of 
the setup pane 260. In the preferred form, by default, the name 
of the option selected from the Initial Query Options tree 222 
is written into the Query name field 266, but can be overwrit 
ten by the user. Preferably, the user defined query name 
describes the contents of the query being created. Continuing 
with Example 1, assuming the category Patients has been 
selected, the user enters a user defined query name “HR 
150-250' into Query name field 266. 
0044) To simplify the process of Saving and finding que 
ries, they must be saved in an existing query category. Refer 
ring to FIG. 2A, the user selects a query category from the 
Query category drop-down list 268. In the preferred form, the 
Query category drop-down list 268 may include a variety of 
categories, put the “Patient' category is shown as a represen 
tative category in FIG. 2A. Otherwise, the user can create a 
new category. To create a new category, the user can select the 
button 269 corresponding to the Query Category field 268; 
which causes a Customize Query Categories window to be 
presented. This window includes a text entry field for entering 
and saving a new category name. 
0045 Step 4: 
0046. In this step, the user selects the display fields for the 
query results. The display fields will dictate the determination 
and presentation of the query results. When the results are 
provided in a table or grid format, as is shown in FIG. 2C, the 
selected display fields become the names of the columns that 
will appear in the results table. Otherwise, the query results 
may be provided in other graphical, textual, audio or video 
forms, or some combination thereof. 
0047 Referring to FIG. 2A, the user can choose desired 
display fields from the Display field area 262 of the setup pane 
260. To accomplish this, the user selects a desired display 
field (e.g., Patient name) and then selects the right arrow 
button (i.e., “c”), which causes the selected display field to be 
represented in the query fields area 264. In this manner, dis 
play fields may be selectively chosen, one-by-one. Other 
wise, the user may select the double-arrow button (i.e., “c-> 
to have all the display fields represented in the query fields 
area 264, in one action. To de-select display fields the user can 
select the display field from query fields area 264 to be 
removed and click the appropriate return arrow buttons (i.e., 
“<” or “K”). Once all desired display fields are represented 
in the query fields area 264, the user selects the Apply button 
of setup pane 260 to associate the selected display fields with 
the query name. The query name and the display fields are 
then represented in the composition pane 230. Continuing 
Example 1, the user defines the Patient Name and Hospital 
Number display fields. And, the query attributes tree has a 
heading comprising the query name and display fields, i.e., 
Heart Rate 150-250 (Patient name, MR number). “MR' indi 
cates a specific medical facility. 
0.048 Step 5: 
0049. In this step, the user defines or selects the query 
attributes and sets the appropriate filters. This step relates to 
the second part of the original question (i.e., in Example 1: “ 
... heart rate values between 150 and 250?). The requested 
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parameters or attributes (e.g., Heart Rate) are represented in 
the medical information system database 122. Selecting the 
query attributes is accomplished by first choosing the appro 
priate attribute from the query attributes tree 232. As men 
tioned above, query attributes tree 232 includes attributes that 
are related to the option (e.g., Patients) initially selected from 
the Initial Query Options tree 222, and includes the heading 
Heart Rate 150-250 (Patient name, MR number). 
0050. As also mentioned above, query attributes tree 232 
includes, Sets of attributes not particularly related to the ini 
tially selected query option. The Sets, may be represented as 
expandable folders or trees of attributes that are, for the most 
part, not found in the portion of the query attributes tree 232 
related to the selected initial query option. When a Set is 
selected, it expands to a query attributes tree (or sub-tree) 
comprised of attributes for the given Set. In the embodiment 
of FIG. 2A-2D, the attributes represented in the query 
attributes tree 232 are predefined and vary depending on the 
selected initial query option. 
0051. If the user's desired attributes, given the user's ques 

tion, are attributes related to the query option selected from 
the Initial Query Options tree 222, then the user selects the 
desired attribute(s) from the query attributes tree 232 of the 
composition pane 230. If not already open, filter pane 270 is 
opened to facilitate the selection and definition of filters 
related to the selected attribute, as discussed below. The filter 
pane may be opened by selection of the Query Filter icon of 
toolbar 202. 
0052. If the desired attributes are related to an option not 
initially selected from the Initial Query Options tree 222, then 
the user selects the attribute Set that includes the desired 
attributes from the end of the query attribute list 232. Select 
ing the attribute Set reveals a new query attribute tree or 
subtree. In order to use the Display fields of the selected Set, 
the user selects the Set and proceeds in selecting and applying 
query results fields as described with respect to Step 4 above. 
That is, the contents and choices of the Display fields area 264 
are context sensitive with respect to the chosen attribute Set in 
the composition pane 230. From the presented query attribute 
tree 232 the user selects a desired query attribute to be applied 
to the user's named query. Again, the user can open the filter 
pane 270 using the Query Filter icon. 
0053. In addition to use of the Query Filter icon, the query 
wizard can be configured to automatically render filter pane 
270 upon selection of an attribute from composition window 
230. Filter pane 270 is used to select attribute parameters and 
comprises a Parameter category drop-down list 272, a Param 
eters list 274, and a selected parameter area 276. Selection of 
a parameter category yields a list of related parameters in 
Parameters list 274. Those parameters in Parameters list 274 
are eligible for selection into selected parameters area 276, 
and then for application to the query attribute. As is shown in 
FIG. 2D, a parameter category CVS is selected and a related 
parameter 1.2 HR is also selected. 
0054 Again, continuing Example 1, the user can chose 
and apply attributes and related parameter to have heart rate 
values returned by the query. To accomplish this, the user 
conducts the following steps: 
0055 1. Select the Signals Set query option from the query 
attribute list 232. 

0056 2. From the Display fields area 262 revealed for the 
Signals Set query option, select Value (not shown). 
0057 3. Select the Heart Rate attribute from query 
attribute tree 232. 
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0.058 4. In the filter pane 270, select the parameter cat 
egory from the Parameter Category drop-down list 272 that 
contains the Heart Rate is a parameter. 
0059) 5. Select the HR parameter from the scrollable 
Parameters list 274. 
0060. 6. Select the right arrow button 278 (i.e., “>') to 
move the highlighted parameter to the selected parameter 
area 276. 
0061 7. Click Apply button. 
0062. As discussed above, for each selected attribute, fil 
ters can be defined and applied. 
0063 Filter types vary depending on the query attribute 
chosen. In the preferred embodiment there are four filter types 
available: time, text, numeric, and checkbox. A different filter 
form is revealed for each filter type, providing mechanisms 
that allow the user to define and apply the filter. The time filter 
type allows a user to apply relative time values to its query (for 
example, before or after), as is shown in the time filter pane 
310 of FIG.3A. The text filter type allows a user to include or 
exclude text values with or from its queries (for example, 
equals or is like), as is shown intext filter pane320 of FIG.3B. 
The numeric filter type allows a user to include or exclude 
relative numeric values to its queries (for example, equals to, 
greater than or less than), as is shown in the numeric filter 
pane of FIG.3C. As discussed in greater detail below, statis 
tical functions can be applied to numeric type filters using the 
statistical functions buttons 332. The checkbox filter allows a 
user to apply Yes or No values to query attributes, as is shown 
in checkbox filter pane 340 of FIG. 3D. 
0064. A user may combine several filter options by using 
the And or Or selection which appear within the filter pane 
270. Additionally, other filters may be defined for specific 
attributes, such as a Problem Number filter type for the Prob 
lems initial query option. To set a filter, the user completes the 
filter forms of FIG.3A, 3B,3C, and/or 3D and then selects the 
Apply button. These steps are repeated for every additional 
query attribute that the user wishes to filter for its query. To 
clear a set filter the user selects the attribute item from the 
query attribute tree 232, which reveals the filter forms 310, 
320, 330, and 340. The user then selects the Clear button in 
the appropriate filter form. To view only the attributes being 
used in the query, click the query Attributes Filter icon from 
the toolbar 202. 
0065 Continuing with Example 1, to filter heart rate val 
ues, click the Value query attribute (not shown) under the 
Heart Rate 150-250 (Patient name, MR number) of query 
attributes tree 232. The numeric filter 330 of FIG. 3C is set as 
follows: (1) In the Greater than field, enter 149 and choose 
Beats Per Minute from the units drop-down list334; (2) In the 
Is less than field, enter 251 and choose Beats Per Minute from 
the drop-down list; (3) Select the AND option; and (4) Click 
Apply, a numeric filter indicator (e.g., 1.2) appears in bold 
text next to the selected query attribute in the composition 
window 230 (see FIG. 2A for examples). The query is now 
fully defined and can be run by selecting the Run Query icon. 
0066. As another example (i.e., an Example 2) a user may 
ask the questions “Which patients have received Dopamine at 
a dosage of less than 3 Mg/Kg/Min and when?' This query 
may be defined as follows: (1) Select the Patients option from 
Initial Query Options list 222 and drag it to the composition 
window 230; (2) Enter a name for the query in the Query 
name field of setup pane 260: (3) Select the Query category 
from the drop-down list 268; (4) Select the following display 
fields for the query: Patient Name and MR number; (5) Click 
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Apply; (6) Select the attribute Set containing Orders infor 
mation from the end of the query attributes tree 232 of com 
position window 230; (7) Select the following display fields 
for the Orders Set: Rate, Start time, End time, and Planned 
time; (8) Select the appropriate query attribute(s): To query 
the database for this specific dosage of Dopamine, select the 
Main substance query attribute from the query attribute tree 
232; (9)The Order Parameter category field 272 (see FIG.2F) 
then shows all the main substance categories: (10) Select the 
Orders Parameter category that contains Dopamine; (11) 
Select Dopamine from the Orders Parameters list 274 and 
click the right arrow to move it to the Selected orders param 
eters list 278; and (12) Click Apply. In response, the Dopam 
ine attributes appear in the Main substance tree 232. 
0067. To filter the Dopamine rate values: (1) Select the 
Rate attribute from Main substance tree 232; (2) To set the 
filter choose the Query Filter icon from icon toolbar 202, 
which reveals the filter panes of FIGS. 3A, 3B. 3C, and 3D: 
(3) Enter 3 in the Is less than field of the numeric filter pane 
330 and choose Mg/Kg/Min from the drop-down list; and (4) 
Click Apply. In response, the filter icon appears in bold text 
next to the selected query attribute. 
0068 Order parameters in the query system 120 depend 
upon the customization of the database being queried, e.g., 
medical information system database 122. For example, a 
user can query Albumin as an ingredient as well as a main 
Substance or a mixed solution. Should the user have any 
problems locating the Substance to be queried, a search for the 
Substance in a medical information order entry form (known 
in the art), or database, can be conducted using the query 
wizard 125. 
0069. Once defined, as discussed above, a query can be run 
by actuating the Run Query icon of icon toolbar 202 (see FIG. 
2A). Results are viewed in Results pane 240. 
0070 Queries can also be saved by selecting the Save 
Query icon of icon toolbar 202. Once saved, the query is 
available in the Saved Queries folder of the Initial Query 
Options tree 222. The user can filter the display of the saved 
queries by clicking the Saved Query Filter display options in 
the icon toolbar 202. By filtering the display of saved queries, 
it is meant that a subset of the saved queries can be culled from 
the full set of saved queries. 
0071. As previously mentioned, query results can be 
exported to other applications, e.g., to a Microsoft WordTM or 
ExcelTM file or to a Microsoft AccessTM database. The results 
may then be further processed, if desired. To export query 
results: 
0072 1. Select the Export Query icon to open the Export 
Query dialog box 400 of FIG. 4. 
0073 2. Choose one of the three Microsoft OfficeTMappli 
cations from the application icon buttons 402 of dialog box 
400. 

(0074) a) To export to WordTM or ExcelTM, select the 
appropriate WordTM or ExcelTM icon from dialog box 
400 and then select the Okbutton 404. The query results 
appear in the appropriately formatted document. 

(0075 b) To export to AccessTM, select the AccessTM 
icon. Then, select the browse (or “ . . . ) button 406. 
Browse to and select one existing AccessTM databases 
(i.e., files with a “mdb' extension). Otherwise, type the 
name of an existing or new table for storing the results in 
text entry field 408 and then select the Ok button 404. 
After exporting the query, it may be printed from the 
application to which it was exported. 
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0076. Using the query wizard 125, a user can build com 
plex queries by combining multiple queries. To accomplish 
this, the user can add one or more saved queries to a query 
under composition in the composition window 230 of FIG. 
2A. For instance, the user can: 
(0077. 1. Select the New Query icon from icon toolbar 202. 
0078 2. Dragan option from the Initial Query Options tree 
222 to the composition window 230. 
0079. 3. Define and name the new query, as previously 
described. 
0080. 4. Draga saved query from the Initial Query Options 
tree 222 over the Sets (not shown) in the composition window 
230; the compatible Sets will be highlighted. 
I0081 5. Drop the saved query in one of the compatible 
Sets. 
I0082. The user is then presented with the option of attach 
ing or embedding the saved query to or in the new query. 
Attaching the query creates a link between the saved query 
and the new query. Any changes that are made to the saved 
query will directly influence the new query. Embedding the 
query adds a copy of the saved query to the new query. 
Whenever changes to an attached query are made, the query 
will automatically be updated. Changes made to an embedded 
query will not affect the previously saved version of the 
embedded query. 
I0083. In accordance with the present invention, beyond 
the functions that enable the creation, running, and saving 
queries, statistics functions may also be included. Preferably, 
the query wizard 125 includes an option for using three levels 
of statistical functions. The first level enables a user to per 
form statistical functions or calculations upon the query 
results. The second level enables a user to apply statistical 
filters as a part of the query. The statistical calculations apply 
to all values. And, the third levellets a user define the group of 
values or the sample of patients on which the user wants to 
perform the statistical calculations. 
0084 Statistical Functions. 
I0085. A display statistical functions utility allows a user to 
make statistical calculations based on the results of the query 
(such as average Heart Rate (HR) for a specific patient). This 
function may also be used to display the results of a statistical 
function applied to all values (for example, the average HR 
for all patients). In the case of our Example 1, for patients with 
HR between 150-250, the display statistical functions utility 
enables one to add the average age of these patients to the 
display fields, for example. To display statistical functions: 
I0086 1. Choose the Display fields 262 (sec FIG. 5A) 
intended for use with the statistical calculation. 
0087 2. Select a function from the Statistical Functions 
drop-down list502 associated with the Display fields list 262. 
I0088. 3. Select the central arrow 504 to move the display 
field to the window display fields pane 264. 
I0089. 4. Select Apply. 
0090. Other typical statistical functions known in the art 
may also be defined and included. 
0091 Statistical Filters. 
0092. The numeric filter pane 330 of FIG. 3C includes 
statistical functions, which a user can choose from the drop 
down list of the statistics button 334 beside each field of a 
filter. This filtering function enables the user to view values 
above or below the average, min/max values, and so forth. 
The user can, for example, use this statistical filter to display 
all patients who have had FIR above average by using the 
statistical functions key 334, in FIG. 3C. In the preferred 
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form, the Statistical Function filters (e.g., average value) are 
calculated from the entire database upon which the user is 
working. However, the display statistical function is calcu 
lated only for the results of the query. 
0093. To apply statistical function filters: (1) select the 
statistics button 332 beside the desired field (e.g., Greater 
than, Less than, etc.) in the numeric filter pane 330; (2) choose 
the required statistical function filter from the drop-down list 
presented; the statistical function filter appears in the field 
besides the statistics button 332 and the units field 334 dis 
appears; and (3) select the Apply button. 
0094 Statistical Function Set. 
0095. The Statistical function set allows a user to perform 
statistical calculations only on selected groups of values. Such 
as values without error or validated values. Any filter applied 
to this set defines the sample on which the statistical calcula 
tions are performed. Referring to FIG. 5B, in the Patients 512 
initial query option, every definition in the Statistical function 
set 514 determines the relevant sample of patients. For 
instance, defining Age60 as a Statistical function set will 
determine which patients are used for the query Height AVG 
(Height). The average will be the average height of patients 
over 60 years old. 
0096. Setting a Statistical function set is done as any other 
set: (1) Select the Statistical function set. An additional query 
attribute tree opens, as part of the existing query attributes 
tree, containing the same attributes as the initial query option 
being worked on; (2) Select the desired query attribute from 
the new query attributes tree; (3) Set the required filters, as 
previously discussed; and (4) Select the Apply button. 
0097. If the user builds a query that looks for HR>AVG 
(HR) in the statistical function filter, and define HRD100 in 
the Statistical function set, the average HR in this query will 
be calculated only from those HR signals that are greater than 
100. However, if the user defines the Statistical function setas 
HR>100, and then build a query that looks for HR>90 and 
HR-1 10, the user will still see values under 100, since the 
Statistical function set only defines the sample for statistical 
functions, not for all types of queries. In addition, when the 
user defines the Statistical function set for a specific param 
eter, it will only affect the statistical calculations of that 
parameter. Thus, defining HRD-100 as a Statistical function 
set will have no affect on the query BP>AVG(BP). 
0098 Time-Related Parameters. 
0099. The time-related parameters function allows query 
ing of signals and orders that have a relationship in time, e.g., 
within the same timeframe. The time-related attribute defines 
the point or period in time on which the whole query is based. 
0100. As an Example 3, to find the Blood Pressure values 
at around the time the Heart Rate was over 150: 
0101 1. Under Parameters set (not shown), which is 
located with the other Sets found at the end of the query 
attributes tree, choose Parameters. 
0102 2. In the filter pane 270, select the Parameter cat 
egory that contains the Blood Pressure parameter. 
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(0103) 3. Select the Blood Pressure parameter. 
0104 4. Under Time related parameters, choose Param 
eters. 

0105. 5. In the filter pane 270, select the Parameter cat 
egory that contains the Heart Rate parameter. 
0106 6. Select the Heart Rate parameter. The HR value 
appears in the composition window 230. 
0107 7. Highlight the Value query attribute from Display 
field 262 (see FIG.5). A numeric filterpane330 is rendered in 
the filter pane 270. 
(0.108 8. Define HR>150 in the numeric filter pane 330. 
0109) 9. Highlight the Grace period query attribute. A 
grace period filter 600 of FIG. 6 appears in filter pane 270. 
0110 10. Enter a grace period of 5 minutes forward and 
backwards. 

0111. This query will look for blood pressure values from 
5 minute before and after each value of HR greater then 150. 
0112. As an Example 4, to find out how much Potassium 
was given during the hour following a lab result of K'<3.5. 
Define parameter K" under the Time related attribute as 
K'<3.5, with a grace period of 1 hour forward. The query will 
look for the amount of potassium given during the hour fol 
lowing that lab result. 
0113. While the foregoing has described what are consid 
ered to be the best mode and/or other preferred embodiments, 
it is understood that various modifications may be made 
therein and that the invention or inventions may be imple 
mented in various forms and embodiments, and that they may 
be applied in numerous applications, only some of which 
have been described herein. As used herein, the terms 
“includes and “including mean without limitation. It is 
intended by the following claims to claim any and all modi 
fications and variations that fall within the true scope of the 
inventive concepts. 

1. A query system, configured to access or obtain patient 
data from a medical information system comprising a set of 
electronic devices including means for monitoring patients, 
wherein said query system comprises: 

A. a query Script generator for defining one or more query 
Scripts, each of said query scripts comprising a set of 
query attributes associated with elements of a subset of 
patient data; 

B. a query Script executor, configured to apply said query 
Script to said patient data and to generate query results 
comprising said elements of said Subset of patient data; 
and 

C. an output generator, configured to output said query 
results. 

2.-34. (canceled) 


